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<210> 1

<211> 1809

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct- Sequence No. 1, Exanple 1: designer
But anol - Dehydr ogenase DNA construct (1809 bp)

Pagi na 1



<400> 1
agaaaat ct g

cgat ggccce
gcgcat gaaa
agggtt caaa
ttgtgcgege
aagt cct ccg
gcgct gaage
gagaatttta
ctt ccagagg
at aaaaaaga
gaat t aagt g
t gcagaaaaa
t caaaggtta
ccagct aaaa
t ct gaaat ga
ggat cacct a
ccagcaattc
tttaat aaaa
t gt at aaaat
at aat gt ggg
tggacttgtc

ggtcttgcaa

gcaccacacc
gggttgtttg
at gcatt cgc
cgaccccgece
att agggcett
tct ccgecgge
ccgecgt caa
gatttaatgc
ttttaaaaag
at ggactcta
gt at t gaacc
at aaagt aga
t aggggcagg
t aggt gaggt
at agaaat gc
agat gat ccc
aaacagct gc
ct acagat gc
attgccct gt
ct agtt caat
at ccaat aga

ttttaactcc

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
cgt ggct cge
ggct gccecce
at at acagag
at at ggt aaa
tgatactatc
aaat ccaaga
tgttatttta
ttattattat
tttaccaata
tgttatttca
t caaact t ct
aggtt gt gct
ttttgtacaa
tgctttaaag
ggct ctt aac
acatgaatta

aagttggatg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggt gcgagt g
ctct cgcgct
cgctgcattg
ttgtcggggg
gcaagacgat
ccggcccgcet
gt ggct gccc
atgctttttg
aatatattac
caaaagct at
att gaaact g
gctgttggtg
gct ggagat g
gtgacagttt
aagat ggat a
attttagatc
gat attat gt
gataaatttg
gaaccaaaga
ggacttttag
agtgcatttt

agat at at ct

accccgcgeg
attct gagct
tggct t gaag
gcgct cccgg
acat ggccgc
ccagcgt gcg
cggct caggc
gaaagggaca
ttgcat at gg
t gaaagat tt
t aagacgt gg
gagggagt ac
cat gggacct
t aacaat ggc
caaat gaaaa
cagaatattt
cacacatatt
cggaaggttt
at t at gaagc
gaagt gggaa
at gat at aac

t aagt gat gt

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
cgtcattgcc
ccccat ggece
caaccagat g
aat agagaag
t ggt ggaagt
taatattgtt
agttgaactt
aat agact gc
t gt aaaaaat
agct act ggt
gctt ggaaca
gtatacattg
t gaacaat at
gt t gcaaact
t agagcaaat
agct ggagct
tcat ggagt a

aacagt t gat

Pagi na 2

60
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360
420
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1020
1080
1140
1200
1260
1320



aagtttgtta
gcaat agat g
cttggaat ag
ttagaatatg
ctttaataaa
ggaagat act
tctttttcaa
cgttgatttt
ctgcecgtta
<210> 2
<211> 2067
<212> DNA
<213> Arti

<220>
<223>

acgt at ggca
caacagaaaa
at aaagcaaa
catatgtttc
t ggaggcgct
gct ct caagt
cacgt aaaaa

ggcctctttc

ficial

Synt heti ¢ Construct -

tttagaacaa
attctttaaa
cttt gaaaag
at t aaat gcc
cgttgatctg
gct gaagegg
gcggaggagt
t ccat gggcg

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaagaagata aatttgctct tgcaaatgaa

gcttgtggta ttccaatgac tttaactgaa

at ggcaaaag
gaggat gt at
agccttgecc
tagcttagcet
tttgcaattt

ggct gggcegt

Sequence No. 2, Exanp

ct gcagt aga

ataaaatttt
cct gacgaac
cccegtttceg
tgttggttgt
atttgaagcg

le 2:

But yr al dehyde- Dehydr ogenase DNA construct (2067

<400> 2
agaaaat ct g

cgat ggcccc
gcgcat gaaa
agggt t caaa
ttgtgcgege
aagt cct ccg
gcgct gaagc

att aaagaca

gcaccacacc
gggttgtttg
atgcattcgc
cgaccccgcec
attagggctt
tctccgecggce
ccgccgt caa

cgctagtttc

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
cgtggct cge
ggct gccecc

t at aacaaaa

ggt gcgagt g
ctct cgcgct
cgctgcattg
tt gt cggggg
gcaagacgat
ccggcccgcet
gt ggctgccc

gat t t aaaat

accccgcgeg
attct gagct
tggct t gaag
gcgct cccgg
acat ggccgc
ccagcgt gcg
cggct caggc

acat ggt gct
agaaat gt cc
ggcggt ggat
tgct gat cag
aacgatcctc

gttctctctt

desi gner
bp)

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
cgtcattgcc
ccccat ggece

caaccagat g

t aaaaacaaa tgttgaaaat
Pagi na 3

1380
1440
1500
1560
1620
1680
1740
1800
1809

60
120
180
240
300
360
420
480



gccaat ct aa
aat gct at aa
caaagagaaa
gct acaat ga
gaat t agt ag
gat aacgggc
tctacgaatc
act gt ggt at
at aaat aaag
ccaact at gg
act ggagggc
ggt gct ggaa
agtatcattg
tttgtttttg
attataaatg
act caagaat
gaaat agat g
catccatttg
at agat gaag
atttattcaa
tttgtaaaga
ttcactattg

agaact acaa
gcaat gccgt
aaat cat aac
ttcttgaaga
ct aaat acac
ttacagttgt
caact gaaac
tt aacggaca
ctattatttc
actctctaga
caggaat ggt
at ccaccagt
aaggctgttc
agaacgttgc
aagat caagt
act ct at aaa
ttgagtctcc
ttat gacaga
ctattgaata
aaaat at aga
atgctaaatc

ct ggat ccac

ggat gat t ct
acacgcacaa
t gagat aaga
aacacatatg
tcct gggaca
agaaat gt ct
t gt aat at gt
t ccaggcgcet
at gt ggt ggt
tgcaattatt
aaaaaccctc
t att gt agat
ttttgataat
agatgattta
at caaagtta
t aagaaat gg
ttcaagtgtt
actcatgatg
t gcaaaaat a
caacct aaat

ttttgccggt
tggtgaagga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcatgtttcg
aagat at t at
aaggccgcat
ggaagat at g
gaagatttaa
ccat at ggcg
aat agt at ag
aaaaaat gt g
cctgagaatt
aagcaccctt
ttaaattctg
gatactgctg
aatttacctt
at at ct aaca
atagatttag
gt cggaaaag
aaat gcat aa
ccaatattac
gcagaacaaa
aggt ttgaaa
gttggttatg

ataacttctg

gagttttcga
cccttcatta
t agaaaat aa
aagat aaaat
ctactactgc
ttataggt gc
gcat gat agc
ttgcttttge
t agt aacaac
caat aaaact
gt aagaaagc
at at agaaaa
gtattgcaga
t gct aaaaaa
tattacaaaa
at gcaaaat t
t ct gcgaagt
caatt gt aag
at agaaaaca
gagaaat cga
aagcagaagg

caagaaattt

aaat gtt gaa
t acaaaagaa
agagattcta
att aaagcat
tt ggt cagga
aat aact cct
t gct ggaaat
t gt cgaaat g
t at aaaaaat
actttgcgga
t at aggt gct
ggct ggt aag
aaaagaagt a
taatgctgta
aaat aat gaa
attcttagat
aagt gcaagg
agtt aaagat
tagt gcct at
tactactatc
ctttacaact

t acaagacaa

Pagi na 4

540
600
660
720
780
840
900
960
1020
1080
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1260
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1440
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1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agaagatgtg tactcgccgg ttaataaatg gaggcgctcg ttgatctgag ccttgecccc 1860
t gacgaacgg cggtggatgg aagat actgc tctcaagtgc tgaagcggta gcttagctcc 1920
ccgtttcgtg ctgatcagtc tttttcaaca cgtaaaaagc ggaggagttt tgcaattttg 1980
ttggttgtaa cgatcctccg ttgattttgg cctctttctc catgggcggg ctgggegt at 2040
ttgaagcggt tctctcttct geccgtta 2067
<210> 3
<211> 1815
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 3, Exanple 3: designer

But yryl - CoA- Dehydr ogenase DNA construct (1815 bp)
<400> 3
agaaaat ctg gcaccacacc tatatggtag ggtgcgagtg accccgcgcg acttggagct 60
cgatggcccc gggttgtttg gggegtccge ctctcgeget attctgagect ggagaccgag 120
gcgcat gaaa atgcattcgc ttccatagga cgctgcattg tggcttgaag gttcaaggga 180
agggttcaaa cgaccccgcc gtacgaactt ttgtcggggg gcgcetcccgg ccccgggcetce 240
ttgtgcgcgc attagggctt cgggtcgcaa gcaagacgat acctcgagca tatggccgcec 300
gtcattgcca agtcctccgt ctccgecggec gtggcetcgec cggecccgetc cagegtgecge 360
cccat ggccg cgct gaagcc cgccgtcaag gctgecccccg tggetgeccec ggetcaggcec 420
aaccagatga atttccaatt aactagagaa caacaattag tacaacaaat ggttagagaa 480
ttcgcagt aa atgaagttaa gccaatagct gctgaaatcg acgaaacaga aagattccct 540
at ggaaaacg ttgaaaaaat ggctaagctt aaaatgatgg gtatcccatt ttctaaagaa 600
tttggtggag caggcggaga tgttctttca tatataatag ctgtggaaga attatcaaaa 660
gtttgtggta ctacaggagt tattctttca gcgcatacat cattatgtgc atcagtaatt 720

Pagi na 5



aat gaaaat g
aagat cggt g
acaactgctg
aat ggt ggag
aaaggaattt
gaaaat aaga
gt accaaaag
cttgat ggag
gaagaagct g
caaggattac
gt at acct ag
gct aaat t at
ggtggat atg
t gcgaaat ct
agat aat cta
gt ggat ggaa
gatcagtctt
atcctccgtt
tctcttctge
<210>
<211>

<212>
<213>

4
1482
DNA
Arti

<220>

gaact aacga
ctttcggatt
t at t agaagg
tt gct gaaac
ctgcattcat
t ggggat cag
aaaacct act
gaagaat t gg
ttaact at at
aat ggt at at
ct gcaacaaa
ttgctgcaga
gttacact aa
acgaaggaac
gat aaat gga
gatactgctc
tttcaacacg
gattttggcce

cgtta

ficial

acaaagagca
aact gaacca
ggat cat t at
tttcataata
agt agaaaag
agcatcttca
t agcaaagaa
t at agct gct
gaaagaaaga
agct gaaat g
gaagcaagct
tgttgcaatg
agaat accca
tt cagaagtt
ggcgcetcgt t
t caagtgctg
t aaaaagcgg

tctttctcca

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaatatttac
ggt gct ggt a
gtattaaatg
tttgctatga
tcattcccag
act act gagt
ggt aagggat
caagctttag
aaacaatttg
gat gt t aaaa
ggt gagcectt
gaagttacaa
gt agaaagaa
caaaagat gg
gat ct gagcc
aagcggt agc
aggagttttg
t gggcgggcet

ctgatctttg
cagat gct gc
gt t caaaaat
cagat aagag
gat t ct caat
tagttatgga
tt ggt at agc
gt attgcaga
gt aaaccatt
t ccaagct gc
act cagt aga
ct aaagcagt
t gat gagaga
ttatcgcagg
ttgcccectg
ttagctccce

caattttgtt

gggcgtattt

cagcggt aaa
aggacaacaa
cttcataaca
t caaggaaca
aggaaaatta
aaact gcat a
aat gaaaact
aggagctttt
at cagcattc
taaatactta
t gct gcaaga
tcaaatcttt
t gct aaaat a
aagcatttta
acgaacggcg
gtttcgtget
ggt t gt aacg
gaagcggttc

Pagi na 6

780

840

900

960
1020
1080
1140
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1680
1740
1800
1815



<223>

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
Sequence No. 4, Exanple 4: designer

Crot onase DNA construct (1482 bp)

<400> 4
agaaaat ct g

cgat ggccce
gcgcat gaaa
agggtt caaa
ttgtgcgege
gtcattgcca
cccat ggccg
aaccagat gg
at caat agac
gttttagatg
gagaaat ctt
ggt aaagaat
ccagttatcg
t gt gacat aa
at aact ccag
aaagaatt aa
gt t aat aaag
attgcagcta
caagttgata
acagaagat c

caaaat aaag

gcaccacacc
gggttgtttg
at gcatt cgc
cgaccccgee
att agggcett
agt cct ccgt
cgct gaagcce
aat t aaaaaa
caaaggcat t
attt agaagc
ttgttgctgg
ttggtatttt
cagctatatc
gaat agcttc
gat tt ggt gg
tttatacttg
tagttgaatt
at gct ccaaa
t agat gcagc
aaacagaagg

gct gct gecce

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
ct ccgeggee
cgccgt caag
tgttattctt
aaatgcattg
agacaacaat
agcagat at t
aggaaat aat
aggatttgct
agt t aaagct
aact caaaga
tgaccttata
agaaaaattg
agcagttgca
tatattaata
aat gact gcg

cggct gct ge

ggtgcgagt g
ctct cgcgcet
cgctgcattg
ttgtcggggg
gcaagacgat
gt ggct cgcece
gctgcccecg
gaaaaagaag
aatt cagaaa
gt gt at gcag
t cagaaat ga
gtcttcagaa
cttggtggtg
aaatttggtc
tt agcaagaa
aat gcagaag
at ggaagaag
tattgtaaag
gaagcagaag
ttcttagaaa

t aat ct agat

accccgegeg
att ct gagct
t ggct t gaag
gcgct cecegg
acct cgagca
cggcccgcetc
t ggct gccce
ggcatttagc
cact aaaaga
ttatagttac
aagatcttaa
gat t agaaaa
gat gt gaact
aaccagaagc
t agt t ggacc
aagcttat ag
caaaagcaat
at gct at aga
actttgggaa
gaagagcaga

aaat ggaggc

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
tat ggccgec
cagcgt gcgc
ggct caggcece
tattgttaca
tttaaatgtt
tggt gct ggt
t gaagaacaa
at t ggat aag
tgctatgtca
aggacttgga
aggaaaagct
aataggctta
ggct aacaag
cagaggaat g
gtgctttgca
aaagaatttt

gct cgt t gat

Pagi na 7

60
120
180
240
300
360
420
480
540
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660
720
780
840
900
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1020
1080
1140
1200
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LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctgagccttg ccccctgacg aacggcggt g gat ggaagat actgctctca agtgct gaag 1320
cggtagctta gctcccegtt tcgtgectgat cagtcttttt caacacgtaa aaagcggagg 1380
agttttgcaa ttttgttggt tgtaacgatc ctccgttgat tttggcctct ttctccatgg 1440
gcgggctggg cgtatttgaa gcggttctcet cttctgecgt ta 1482
<210> 5
<211> 1367
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 5, Exanple 5. designer

3- Hydr oxybut yryl - CoA- Dehydr ogenase DNA construct (1367 bp)
<400> 5
agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgetc ccggcetcgag cat at ggeceg 120
ccgtcattgc caagtcctcc gtctccgegg ccgtggetcg cccggececge tccagegtge 180
gccccat ggc cgcget gaag cccgecgt ca aggct gcccc cgt gget gcc ccggcet cagg 240
ccaaccagat gaaaaagatt tttgtacttg gagcaggaac tatgggtgct ggtatcgttc 300
aagcattcgc tcaaaaaggt tgtgaggtaa ttgtaagaga cataaaggaa gaatttgttg 360
acagaggaat agctggaatc actaaaggat tagaaaagca agttgctaaa ggaaaaat gt 420
ct gaagaaga taaagaagct atactttcaa gaatttcagg aacaactgat atgaagttag 480
ctgctgactg tgatttagta gttgaagctg caatcgaaaa catgaaaatt aagaaggaaa 540
tctttgctga gttagatgga atttgtaagc cagaagcgat tttagcttca aacacttcat 600
ctttatcaat tactgaagtt gcttcagcta caaagagacc tgataaagtt atcggaatgc 660
atttctttaa tccagctcca gtaatgaagc ttgttgaaat tattaaagga atagctactt 720
ctcaagaaac ttttgatgct gttaaggaat tatcagttgc tattggaaaa gaaccagtag 780

Pagi na 8



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagttgcaga agctccagga ttcgttgtaa acggaatctt aatcccaatg attaacgaag 840

cttcattcat ccttcaagaa ggaatagctt cagttgaaga tattgataca gctatgaaat 900

atggtgctaa ccatccaatg ggacctttag ctttaggaga tcttattgga ttagatgttt 960

gcttagctat catggatgtt ttattcactg aaacaggtga taacaagtac agagctagca 1020

gcat attaag aaaatatgtt agagctggat ggcttggaag aaaat cagga aaaggattct 1080

atgattattc taaaggctgc tgccccgget gectgctaatc tagataaatg gaggcgctcg 1140

ttgatctgag ccttgcccecc tgacgaacgg cggtggatgg aagatactgc tctcaagtgc 1200

tgaagcggta gcttagctcc ccgtttcgtg ctgatcagtc tttttcaaca cgtaaaaagc 1260

ggaggagttt tgcaattttg ttggttgtaa cgatcctccg ttgattttgg cctctttctc 1320

cat gggcggg ctgggcgtat ttgaagcggt tctctcttct geccgtta 1367

<210> 6

<211> 1721

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 6, Exanple 6: designer Thiol ase
DNA construct (1721 bp)

<400> 6

agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60

caaacgaccc cgccgtacga acttttgtcg gggggcgetc ccggcetcgag cat at ggeceg 120

ccgtcattgc caagtcctcc gtctccgegg ccgtggetcg cccggececge tccagegtge 180

gccccat ggc cgcget gaag cccgecgt ca aggct gcccc cgt gget gcc ccggcet cagg 240

ccaaccagat gggcaaagaa agtagtttta gctgtgcatg tcgtacagcc atcggaacaa 300

tgggtggatc tcttagcaca attcctgcag tagatttagg tgctatcgtt atcaaagagg 360

ctcttaaccg cgcaggtgtt aaacctgaag atgttgatca cgtatacatg ggatgcgtta 420

Pagi na 9



tt caggcagg
t agaagt acc
aggcagct ca
acat gt cact
caagccagag
tcaatgatta
gt gaagagct
ctggcgcatt
tcttcgatac
gt cct at caa
ct gcagcact
ctacattcgt
t agcagct ac
t cat cgaggc
tcgacgtcca
gagct t cagg
agaagggt ct
agt acgaagg
t gagccttgce
ggt agct t ag
gttttgcaat

cgggct ggge

acagggacag
tgcagttaca
gat gatcat g
tgcaccattt
ccagggt ggt
tcatatgatc
cgatgagttt
caaggat gag
agat gaaggc
caaggat gga
cgtagttatg
agct ggagca
t cagaaggct
t aacgaagca
caagcagctc
tgctcgtatc
tgctacactt
ctgctgcecc
cccct gacga
ctccecegttt
tttgttggtt

gtatttgaag

aacgttgctc
actaacgttg
gctggagat g
gcacttccta
cttgtagaca
cagacagcag
gcagct aaga
atcgttcctg
ccaagacagg
ttcgttacag
t ct gaagaga
cttgctggtg
at gaagaagg
ttcgcagctc
aat cct aacg
cttgttacac
tgcatcggtg
ggct gct get
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctctc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt caggcttc
tatgtggttc
ct gat at cgt
atggccgtta
ctatggttaa
acaacatctg
gccagaacaa
t agagat caa
gt gttacacc
ct ggt aacgc
aggct aagga
ttcgtcctga
ct ggt at cga
agt ct gt agc
gt ggt gct at
ttcttcacga
gcggt at ggg
aatct agat a
at ggaagat a
agtctttttc
tccgttgatt
ttctgcegtt

t at caaggct
aggt cttaac
tgttgccggt
cggat at cgt
ggatgctctt
cacagagt gg
ggcttgtgca
gaagaagaaa
tgaatctctt
ttcaggtatc
gctcggegtt
agtt at gggt
gaacgt at ct
agtt ggt aag
cgctcttgga
gat gcagaag
at gcgct act
aat ggaggcg
ctgctctcaa
aacacgt aaa
ttggcctctt

a

ggtcttcctg
tgtgttaacc
ggt at ggaaa
at gat gt ggc
tgggat gct t
ggtcttacac
gcaat cgaag
gagacagtta
t caaagcttc
aacgacggt g
aagcct at gg
atcggtcctg
gagttcgata
gatcttggaa
cacccagttg
aaagacgct a
at cgtt gaga
ctcgttgatc
gt gct gaagc
aagcggagga
tct ccat ggg

Pagi na 10

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1721



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 7
<211> 4211
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 7, Exanple 7: designer

Pyr uvat e- Ferr edoxi n- Oxi dor educt ase DNA construct (4211 bp)
<400> 7
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggtgcgagt 120
gaccccgcgec gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
gctcccgget cgagcatatg gccgecgtca ttgccaagtc ctccgtctcc gcggecgt gg 240
ctcgecececgge ccgetccagec gtgcgecccca tggccgecget gaagcccgcc gt caaggcetg 300
cccecegtgge tgeccccgget caggccaacc agat ggcgca gaggtgcaag gagcccgtcg 360
acggaacgac agccacgacg cacgtggcct acttcatgag cgacagcgcg ttcatcttcc 420
ccat cacgcc cagctcggtc atgtccgagg tcgcccacga gtggtccatg aacggccgca 480
agaacgcctt cggccagccc acgatggtcc gccagatgca gagcgaggct gggtctgecg 540
gcgccctgca cggcgeget c agcgagggag cgctggcgac gacgttcacg agcagccagg 600
gcctgetget catgatcccc aacatgtaca agatcgccgg cgagctcctg ccctgegtca 660
tgcacat cgc cgcccgcacc gtcgccaccg aggccctctc tatcttcgge gaccacacgg 720
at gt ct acgc ggt gaggtcg acggggttcg cgttcctgtg ctccgcgacc gtccaggagt 780
gcat ccacat gtccgccgcc gcgcacgccg ccaccctgtc cagcgaggtc ccgttcgecce 840
acttcttcga cggcttccgc acgtcccacg agatccagaa gatcgacttc ccctcggacg 900
ccgacctgct ggcctgcatg aactttgacg acgtccgcag gttccgtggc cgctcgetgt 960
gct gcgagcg cccgcetgetg cgcgggacgg cgcagaaccc cgacgtcttc at gcaggcegt 1020

Pagi na 11



ccgagt cgaa
gt gt gaacaa
ccacggacgt
tcctcaactc
cgtttgtgtc
t ggaccgcgg
cgct gggt ct
cgt ccaagga
gccccaagaa
t gggagagca
gcggagacgg
agct gcacgc
cgcacct gcg
acgtggegtg
ccgggggcac
tcccggtgeg
cgaccaagat
tgttcttcta
gcat ccagaa
tcgacgcgtc
ttgcgctgge
agaagtt caa

t cagcaggt t

cctggcgacg
ggtgttcggg
gat cgt ggcc
gcgcgacgceg
ggcggegt tt
gagggacggg
ggcagcgcecc
cttcaacccc
caggt t cagc
cgt ggacgcg
gaccat cggg
gcaggggt ac
gttcggcccg

ccacaacttc
gttcgtgctc
cct gaggcgc
cgccaaggac
tctgtcccac
gat gt acgcg
gctggat ccc
cgacgagcac
cgccgaget g

ccctcgecgge

ct ggccaggg
accaact aca
at gggaagcg
aact cgaggg
gtggctgecge
caggcggcecg
gggagggttc
gaccacgt ga
gt cggcat cg
ct gccgcagg
gcgaacaaga
tttgcgtacg
acgcggttcg
tcgtacgtgc
aact gccegt
gagat cgcca
aacgggat gg
gtgctcgatg
cgcaagggcg
aaggcgttgc
gt gccccgcea
tacgagccga

ggcgagacgc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tccccgeggce
ggacct acga
gcaccgaagt
t cggcgt cgt
t gcccaagac
cggaccccct
aggt gt gcgt
tcgcecgtgta
t cgacgacgt
ggacgaagca
cggccat caa
acgccaacaa
aggcgcecgt a
acaggttcaa
gccggaccgt
ggcggcaggce
gcccgttcat
t gaacgaggc
aggaggt t gt
tgcacat cga
t gggt ct gct
ccctcgegta

cgacgggcac

cat cgacgag
gt act at ggc
ggccatctcg
gagggt gcgg
cgt caagagg
gcaccaggac
gggaggcgt g
caggaacctc
gacgcacaac
gtgcctgctg
gctgat cgcg
ggccggeggce
cct ggt gaac
cctgctgtcg
ggaggagct g
caagttctat
caacatggtc
agt ggcactc
caggaagaac
gtaccccgca
cactgtcccc
cgat ggggag
gact cagct g

gcgcetggetc
caccccgagg
act gccaact
ctgttccgge
atctgegttc
gt cct gt cgg
tacggt ct gt
gcgt cggcga
agcct ggaca
t ggggcat cg
gaccacacgg
ct gacagt ct
gacagcaact
tcgct gcgca
gacacggcac
gt gat cgacg
ct ccaggccg
ct gaagaaga
gt ggcat cgg
gacaggt ggc
gagcgcct gc
agcat cccgg

ggcaagcgtg

Pagi na 12

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



gcat cgccga
cgttcgtgtg
acgcccctgc
acgt cagcgc
gcct ggagat
t ccgcgagat
cgtct cacac
t ggt gcgect
gcaact cgat
agggccccgce
cgtgtgcgta
at gcgggatc
cgcacgt cag
acgcaat ccc
agct gat cgc
gcttcggt gg
acacggaggt
gcgccaagt a
t gacct acga
t ggacgcgcet
cgt gcat gga
ct gt ggagac

gagcgtgccg
cccgecacgcec
cggcttcgac
cctggact gc
gaagcctctc
ggt cgcgecc
gcecgetgttc
cgt gacgcag
ct ggggagceg
gt ggcacaac
t cgccagcegce
cgt gcagggt
ggact t cgag
agcgaacgcg
gcgcacgagt
act ggaccac
ctact ccaac
cgctgtgetg
gaccgcgt ac
gagggaggcc
gcaccagat g

gggct act gg

cact ggaacc
gt cat ccggt
actcttaagt
act ggct gca
gagt ccgagt
aagcccgagc
gagt t cccgg
atgttcggtg
tcgttcccga
tcgctgttcg
cgcgagcgcec
ctgtctgctg
aagacccgcg
gact gcaggg
ttctggatcc
gt gat cgcca
act ggt ggcc
ggcaaggaca
gt ggccagca
gaggcct acc
gtccgcggga

ctgctgtacc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgagaagt g
cgt accagat
cgcgcaagcec
gcgt gt gegt
t cgagat gca
t gggagaccg
gagcct gcgce
agcgcat ggt
acgtgccgta
aggacgcggc
t cat cggcat
agct gaaggc
agct ccgega
ttctggagcet
tcggtggcga
acaacgagga
agcgct ccaa
ct gggaagaa
t cgcgcaggg
agggcccctc
t gaaggagag

gcttcaaccc

cgtgcagt gc
cagcgaggag
cgggt at cgt
ggagcagt gc
gaaggacgcc
caagact ccc
cgggt gcggt
cat cgccgceg
cacaaccaac
ggagct cggg
cgt gcggagce
tctgctggtc
caggat gaac
cagggagaag
cgggt gggcg
cgtcaacatc
gt cgacgccg
ggacct gggg
agccaaccag
gatcgtcatt
ccagaagaac

cgacctcatc

aaccagt gct
gagat gaaga
ttccgcatca
ccagt caagt
at caggttcg
gt cggcat cg
gagaccccgc
gccact gggt
gcccgegggg
tatggcatta
gt cgt cgacg
gagt ggct cg
cccct gat cg
cacaaccgcg
tacgacat cg
cttgttctcg
ct cggcgcecc
cgcat cgcga
cagcagt gca
gcgt acactc
cagaagct gg

cacgagggca

Pagi na 13

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



agaacccctt
cgcagggccg
aggcact cac
acgagcccgc
aat ct agat a
at ggaagat a
agtctttttc
tccgttgatt
ttctgccgtt
<210> 8
<211> 2021
<212> DNA
<213> Arti

<220>

<223> Synt

caccct cgac tcgaagcctc

tttcattact ctgcagcgcg
ccgctctctg gecacccgcet

tgcccct gecc gcagetcctg

aat ggaggcg ctcgttgatc
ctgctctcaa gtgctgaagce
aacacgt aaa
ttggcctctt tctccatggg

a

ficial Sequence

heti c Construct -

aagcggagga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cct cgaagcec
agcaccccga
tcgtgcgcta
ccacgcat gg
tgagccttge
ggtagct t ag

gttttgcaat

cgggctgggce

t cccaaggag
gcaggcccac
ccagcgcctc
ctgctgeccce
cccctgacga
ctcceegttt
tttgttggtt

gtatttgaag

Sequence No. 8, Exanple 8:

Pyruvat e- Ki nase DNA construct (2021 bp)

<400> 8
agaaaat ct g

caaacgaccc
ccgtcattgc
gccccat ggc
ccaaccagat
t gagaagaac
ttgctttgag

aat accacaa

gcaccacacc at ggt agggt
cgccgtacga acttttgtcg
caagtcctcc gtctccgegg
cgcgcet gaag cccgcecgtca
gtctagatta gaaagattga
ctccatcatt ggtaccatcg
aaaggct ggt ttgaacattg

gtctgtcatt gacaacgcca

gcgagt gacc
gggggcgctc
ccgt ggct cg
aggct gceccc
cctcattaaa
gt ccaaagac
t ccgt at gaa

gaaagt ccga

ccgcgegact
ccggct cgag
cccggeccegce
cgt ggct gcc
cgttgttgcet
caacaaccca
cttctctcac

agaattgtac

ttcctggaca
ctccttcacg
gt gcagct gt
ggct gect get
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctcte

desi gner

t ggaagggt t
cat at ggccg

t ccagcgt gc
ccggct cagg
ggttct gact
gaaacct t gg
ggttcttacg

ccaggt agac

Pagi na 14

3780
3840
3900
3960
4020
4080
4140
4200
4211

60
120
180
240
300
360
420
480



cat t ggccat
atgttgacta
ctaaggcttg
ccgcet ggt ag
tt gacgacaa
gt gt caactt
atttgagatt
ccaacgat gt
tt gt caagat
acggtgttat
ct gt ccaaaa
cccaaat gtt
t cggt aacgce
gt aact accc
ctatcgctta
ccaccgaaac
tcattgtctt
gt ccaat cat
gtgtcttcce
cccgt at caa
cttacgtttc
ctaccgttgg
t gagccttge

tgctttggac
cccaat ccca
t gacgacaag
aat cat ct ac
gactttgaag
accaggt acc
cggt gt caag
tttgaccatc
t gaaaaccaa
ggt t gccaga
gaaattgatt
ggaat ccat g
tatcttggat
aat caacgcc
cttgccaaac
cgt cget gee
gtccacttcc
cttggttacc
attcgttttc
cttcggtatt
cat ccaaggt
ctgctgeccce

cccctgacga

accaagggtc
ccaaaccacg
at cat gt acg
gttgatgatg
gt caaggctt
gatgtcgatt
aacggt gt cc
agagaagt ct
caaggtgtta
ggt gacttgg
gctaagtcta
acttacaacc
ggt gct gact
gttaccacta
tacgat gaca
tccgetgtcg
ggt accaccc
agat gcccaa
gaaaaggaac
gaaaaggct a
tt caaggccg
ggct gect get
acggcggt gg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cagaaat cag
aaat gatctt
ttgact acaa
gtgttttgtc
t gaacgccgg
tgccagcettt
acatggtctt
t gggt gaaca
acaacttcga
gt at t gaaat
acttggct gg
caagaccaac
gtgttatgtt
t ggct gaaac
t gagaaact g
ctgctgtttt
caagat t ggt
gagct gct ag
ctgtctctga
aggaatt cgg
gt gct ggt ca
aat ct agat a

at ggaagat a

aact ggt acc
caccaccgat
gaacat cacc
tttccaagtt
t aagat ct gt
gt ct gaaaag
cgcttetttc
aggt aaggac
cgaaatcttg
cccagcccca
t aagccagt t
cagagct gaa
gt ct ggt gaa
cgctgtcatt
t act ccaaag
cgaacaaaag
ttccaagt ac
attctctcac
ct ggact gat
tatcttgaag
ct ccaacact
aat ggaggcg

ctgctctcaa

accaccaacg
gacaagt acg
aaggt cat ct
tt ggaagt cg
t cccacaagg
gacaaggaag
at cagaaccg
gt caagat ca
aaggt cact g
gaagt ctt gg
atctgtgcta
gtttccgatg
accgccaagg
gct gaacaag
ccaacctcca
gccaaggct a
agaccaaact
ttgtacagag
gat gt t gaag
aagggt gaca
tt gcaagt ct
ctcgttgatc

gt gct gaagce

Pagi na 15

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggtagcttag ctcccecgttt cgtgctgatc agtctttttc aacacgtaaa aagcggagga 1920

gttttgcaat tttgttggtt gtaacgatcc tccgttgatt ttggcctctt tctccatggg 1980

cgggctgggc gtatttgaag cggttctctc ttctgeegtt a 2021

<210> 9

<211> 1815

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 9, Exanple 9: designer Enol ase
DNA construct (1815 bp)

<400> 9

agaaaat ct g gcaccacacc tatatggtag ggtgcgagtg accccgcgeg acttggagcet 60

cgat ggcccc gggttgtttg gggegtcecge ctctcgeget attctgaget ggagaccgag 120

gcgcat gaaa atgcattcgc ttccatagga cgctgcattg tggcttgaag gttcaaggga 180

agggtt caaa cgaccccgcc gtacgaactt ttgtcggggg gcgetccecgg ccccgggcetce 240

ttgtgcgcge attagggctt cgggtcgcaa gcaagacgat acctcgagca tatggeccgcece 300

gtcattgcca agtcctccgt ctccgeggec gtggcetcgec cggecccgetc cagegt gcge 360

cccat ggccg cgct gaagec cgccgt caag gectgccecccg tggetgeccece gget caggcece 420

aaccaggtga ccaaggctgt tgagaacatc aacgctatta ttgccccecge cctgaagggce 480

at ggaccccg tcaagcaggc ggagattgac cagaagatga aggacctgga cggcact gac 540

aacaagggca agct gggtgc caacgccatc ctggccgtct ccatggccgt gtgcaaggcc 600

ggt gccgcet g agaagggegt gcccctgtac aagcacattg cggacctggc cggcaacagc 660

aagctgatcc tgcccgtgec ctcgttcaac atcatcaacg gcggcagcca cgccggcaac 720

gccctggeta tgcaggagtt catgatcctg cccgttggeg cctcgagett ctctgaggece 780

at gcgcat gg gct gcgaggt gtaccacgcc ctgaagggcc tgatcaaggc caagtacggce 840

Pagi na 16



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caggacgcct gcaacgtggg tgatgagggt ggcttcgccc ccaacatcgg ctccaacgat 900
gagggcctga acttggtgaa cgaggccatc gagaaggccg gctacaccgg caaggt gaag 960
at cggcatgg acgtggcctc gtcggagttc tacaccgagg acggcatgta cgacctggac 1020
ttcaagaacc agcccaacga tggctcgcag aagaagacca aggagcagat gctggagctg 1080
tacaacgagt tctgcaagaa gtacccggtc atctccatcg aggacccctt cgagcaggac 1140
gact gggagc cctgcgccaa gctgaccacc gagaacatct gccaggtggt cggcgacgac 1200
atcctggtga ccaaccccgt gcgcgt gaag aaggccatcg acgccaaggc cgtcaacgct 1260
ctgctgctca aggtcaacca gatcggtacc attaccgagt ccattgaggc cgtgcgcatg 1320
gccaaggagg ccggctgggg tgtcatgacc agccaccgct cgggt gagac tgaggactct 1380
ttcatcgccg acctggeggt gggcctggec tccggccaga tcaagaccgg cgccccctgce 1440
cgct cggagc gcaatgccaa gtacaaccag ctgctgcgca tcgaggagga gctgggcgag 1500
aacgctgtgt acgctggcga gagctggcgc cacatcggct ggggcetgetg ccccggcetge 1560
tgctaatcta gataaatgga ggcgctcgtt gatctgagcc ttgccccctg acgaacggcg 1620
gt ggat ggaa gatactgctc tcaagtgctg aagcggtagc ttagctcccc gtttcgtgcet 1680
gatcagtctt tttcaacacg taaaaagcgg aggagttttg caattttgtt ggttgtaacg 1740
atcctccgtt gattttggcc tctttctcca tgggcggget gggcgtattt gaagcggttc 1800
tctcttctge cgtta 1815
<210> 10

<211> 2349

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 10, Exanple 10: desi gner

Phosphogl ycer at e- Mut ase DNA construct (2349 bp)

Pagi na 17



<400> 10
agaaaat ct g

cgat ggcccc
gcgcat gaaa
agggt t caaa
ttgtgcgege
gtcattgcca
cccat ggccg
aaccagat gg
ccgct gct gg
gccgt gcacg
cgttccatca
agcgaggt gg
gt ggacct gg
gaggccttcc
t cgcgegeceg
gtgcgegtge
gt ggaggagc
gcctcgggcg
gt gaagcgcg
aagaccgcgg
gcccectttg
gcggtggtgc

gcaccacacc
ggogttgtttg
atgcattcgc
cgaccccgcec
attagggctt
agt cctccgt
cgct gaagcec
cgcacgacta
tctgcattct
t ggct aagac
aggcgcacgg
ggcacaacgc
cgct ggagac
cctcccacac
at cagct gca
acat cct gac
t ggaggcggt
gcggccgceat
gct gggacgc
t caccaccct
tgattgtgga
tgttcaactt

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
ct ccgeggcec
cgccgt caag
caagct gaag
ggacggcttc
gcccactgtg
aaaggctgtg
cctgggct cg
cggccgtatg
cgtccacttc
cggctgcetg
t gacggccgce
gctggcggag
gcaggt cacc
gcacgtgctg
gcgceggcet cc
cgaggcggac

ccgcgcggac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggt gcgagt g
ct ct cgcgcet
cgctgcattg
ttgtcggggg
gcaagacgat
gt ggct cgcece
gctgeccecg
gcccacccgg
ggcgagaacg
gacgcgct gc
ggcct gccca
ggccaggt gg
ttctcggacc
at cggcect gc
cgcggegecg
gacgt gccgg
ct gcgcggcea
at ggaccgct
ggcaaggcgc
gaggacgcgc
aagccggt gg
cgcat ggt gg

accccgcgeg
attct gagct
t ggct t gaag
gcgct cccgg
acct cgagca
cggcccgcetc
t ggct gcccc
cgattcctgc
agt acaagga
gcgct gt gecc
gcgat gccga
t ggaccaagg
ccggct ggaa
t gt ccgacgg
t ggagcgcgg
acggcagcag
agggct gcga
acgaggcgga
cccactactt
cggtgtctga
gcaccattga

agat cagcaa

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
t at ggccgec
cagcgt gcgc
ggct caggcece
gcccgagggce
t gagt t caac
ccatcgcttc
cat gggcaac
cgcgegect g
gct cat cagc
cggcgt gcac
cgccaagcgc
catccggttc
catcgccatc
ct ggagcat g
caaggacgcc
ccagtacgtg
ggacggcgac
ggcct t cgag

Pagi na 18

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tacgaggacg gcttcaccgc ctttgagcgc gagcgcttcc ccaagggcct gcgettcgtg 1380
ggcat gat gc agt acgacgg cgacctgaag ctgcccgeca acttcctggt gccgecgcecce 1440
ctgattgagc acgtgtcggg cgagtacctg tgcaagaacg ggctgagcac cttcgcctgc 1500
tccgagact c agaagttcgg gcacgtgacg ttcttctgga acggcaaccg ctccggctac 1560
ct ggacgcca agcaggagca gtacctggag atcccgtcgg acaagatcga gttcaacaag 1620
gct ccggaca t gaaggcgcg cgagat cacc gccgccggea ttgaggcget caagagcggce 1680
aagt acaagg tggtgcgcat caactacgcc aacccggaca tggtcggcca caccggcgac 1740
at ggct gcca ccgtccgege ctgcgagacc gt ggacgggt gcgt gaagga gct gect ggag 1800
gt ggt ggaca gcct gaacgg ccgctggatc gtcacgtccg accacggcaa cgccgacgac 1860
at ggt gcagc gcgacaagaa gggcaagccc ctgctgggcg aggacggcaa gccgctgecce 1920
ct gaccagcc acacgctggc gecccgtgeeg ttcttcatcg gcggcaaggg cct gccggac 1980
ggcgt ggt gc tgcgcgacga cctgeccggac gccggget gg ccaacgt ggc cgccaccacc 2040
ttcaacctgc tgggcttcga ggcgcccggce atctacaagc ccagcat ggt caaggcgt aa 2100
tct agat aaa tggaggcgct cgttgatctg agccttgeccc cctgacgaac ggcggt ggat 2160
ggaagat act gctctcaagt gctgaagcgg tagcttagct ccccgtttcg tgcetgatcag 2220
tctttttcaa cacgtaaaaa gcggaggagt tttgcaattt tgttggttgt aacgatcctc 2280
cgttgatttt ggcctctttc tccatgggcg ggctgggegt atttgaagcg gttctctcett 2340
ctgccgtta 2349
<210> 11

<211> 1908

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 11, Exanple 11: designer

Phosphogl ycer at e- Ki nase DNA construct (1908 bp)
Pagi na 19



<400> 11
agaaaat ct g

cgat ggcccc
gcgcat gaaa
agggt t caaa
ttgtgcgegce
at gcgcgcca
cccttctegt
acat ccgccg
gacct gcaca
cctcttgaca
accct gaagt
ccgaagggcg
ct gct gggca
gt gggcgcca
gaggagaaga
aacgacgcgt
ct gaagccct
gt gt ccaacc
at caccgt ca
atcttcacct
aagat cgagc

ct gcccaccg

gcaccacacc
gggttatttg
atgcattcgc
cgaccccgcec
attagggctt
acgcgcgegt
cggcct ccag
cgt gggeegce
aggct gacct
aggccaccct
acct gct gga
gt cccgagga
agcccgt gac
t gaagaacgg
acgagcccga
t cggcact gc
ccgtggecgg
ccaagcgccc
tt gaggcgct
t ct acaaggc

t ggccaagaa

acgt ggt ggt

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
gt ccggt cgc
ctccgtgetg
tctcgcatcc
ggagggcaag
ggccat cacc
caacggt gct
caagt accgc
caaggt cgat
cgagctgctg
gttcgccaag
ccaccgcgcec
cttcctgctg
cttcgtggcec
gat ggagaag
ccgcgeget g
gct ggaggag

ggccgacaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggt gcgagt g
ctct cgcgct
cgctgcattg
ttgtcggggg
gcaagacgat
cgcgt cgecg
cgct ct ggcet
gt cgt cgagg
cgcgtgttcg
gacgacaccc
aaggt cct gc
ctgacccccg
gact gcat cg
ct gct ggaga
aagct ggccg
cacgcctcca
cagaaggagc
att gt gggcg
t gcgacaaga
aaggt gggct
at ggccaagg

ttcgacgcca

accccgcgeg
attct gagct
tggct t gaag
gcgct cccgg
acat ggccct
ct gt ggcccc
tcgcgct gag
cggt gaagaa
tccgcgcgga
gcattcgcgc
t gacct cgca
t ggt ggccceg
gccccgaggt
actgccgcett
ccaacgccga
ccgagggt gt
t ggact acct
gct ccaaggt
tcat cat cgg
cctcgcet ggt
ccaagggt gt

acgccaacac

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
ctct at gaag
ccgcgtggt g
gtgtctgtgg
gtcggttggce
cctgaacgtg
ggccgtcccc
cctgggt cgc
cct gt cggag
ggagaaggcg
ct acaaggag
cctgtacgtg
gaccaagttc
t gat ggcgcc
gt cct ccaag
cggt ggcat g
t gaggacgac
gcagctgctg

ccagaccgt g

Pagi na 20

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cccat caccg ccatccccga tggcetggatg ggtctggaca ttggcccgga ctccgtcaag 1380
accttcaacg acgccctggc cgacgccaag accgttgtgt ggaacggccc catgggtgtg 1440
ttcgagtttc cccaagttcg ccaacgcacc gtgtcgatcg ccaacaccct ggccggcectg 1500
acgcccaagg gctgcatcac catcattggt ggcggtgact ccgtggcetge cgtcgagceag 1560
gccggegtt g ccgagaagat gagccacatc tccaccggcg gcggtgectc cctggagetg 1620
ct ggagggca aggtcctgcc cggcegtggec gccctggacg agaagt aaat ggaggcgctc 1680
gttgatctga gccttgeccce ctgacgaacg gcggtggatg gaagatactg ctctcaagtg 1740
ct gaagcggt agcttagctc cccgtttcgt gctgatcagt ctttttcaac acgtaaaaag 1800
cggaggagtt ttgcaatttt gttggttgta acgatcctcc gttgattttg gcctctttct 1860
ccat gggcgg gctgggcgta tttgaagecgg ttcectctcttc tgecgtta 1908
<210> 12
<211> 1677
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 12, Exanple 12: designer
NAD- dependent d ycer al dehyde- 3- Phosphat e- Dehydr ogenase DNA
construct (1677 bp)
<400> 12
agaaaat ct g gcaccacacc tatatggtag ggtgcgagtg accccgcgcg acttggagct 60
cgatggcccc gggttgtttg gggegtccge ctctcgeget attctgagct ggagaccgag 120
gcgcat gaaa atgcattcgc ttccatagga cgctgcattg tggcttgaag gttcaaggga 180
agggtt caaa cgaccccgcc gtacgaactt ttgtcggggg gcgctccecgg ccccgggcetce 240
ttgtgcgecge attagggctt cgggtcgcaa gcaagacgat acatggccgc cgtcattgcece 300
aagt cctccg tctcecgegge cgtggcetcge ccggeccget ccagegtgeg ccccat ggece 360

Pagi na 21



gcgct gaage
gctcccat ca
actcttaacc
t acat ggt ct
caaggcgacg
gccaaggaga
ttcaccaccc
t ccgccccat
ccagacat ga
aaggt cat cc
accgccacce
at cct ggaca
cctgecectga
gtcgtcgatc
at caagcgcg
gt ct ccaccg
gccct caacg
aaccgt gt cg
gaggcgct cg
t ct caagt gc
cgt aaaaagc

cctctttctc

ccgccgt caa
agat cggcat
gt gacgat gt
acat ggccaa
gcaagct gat
t cccat ggaa
t ggagggegce
caaacgat gc
aagtggtgtc
accttaagtt
agaagaccgt
acat cat ccc
acggcaagct
tgaccgt gcg
cgagcgagaa
acttcat cgg
acaactttgt
t cgacct gat
ttgatctgag
t gaagcggt a
ggaggagt tt
cat gggcggg

ggct gccecc
caatggtttt
cgaggtcgtc
gt at gact cg
ggt caat ggc
ggaggccggce
cagct ct cac
ccccatgttc
caacgcgt ct
cggcatcctg
cgacgggccg
ct cggcgact
caccggcat g
cct ggagaag
cgagct caag
caacaagcac
caagctggtc
cgcgcacat g
ccttgccecc
gcttagctcc

tgcaattttg

ct gggcgt at

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt ggct gccec cggct cagge caaccagat g

ggtcgtattg

gccat caat g
gt ccacggca
aagt caat ca
gcgaccttcg
ct ggt cggeg
gt cat gggt g
tgcaccacca
gagggcect ga
t ccaagaagg
ggtgccgeca
gccttccgeg
ggt gcgt cgt
ggcat cct gg
agct ccat ct
tcctggtacg
gccaaggt ca
t gacgaacgg
ccgtttcgtg
ttggttgtaa
tt gaagcggt

gccgect cgt
atccattcat
acct gaccca
ccatcttcgg
tcgttgagtc
gt gct gagac
t caacgagga
actgcct ggg
t gaccaccgt
act ggcgcgg
aggccgt cgg
tgcccacccc
acgacgccat
cctacaccga
t cgacgccga
acaacgagt g
aggccgccag
cggt ggat gg
ctgatcagtc
cgat cctccg

tctctcttct

gt ggcgt gcc
tgat gt gcca
cgacgttcag
caagat ggat
gactggtgtg
cgtcgtcatc
gggct acaag
ccccct ggece
ccacgcgacc
cgggcgeggce
caaggtgctg
cgatgtctcg
caaggccgag
ggat gccgt g
ggccggeatc
gggct act cc
ccact aaat g
aagat act gc
tttttcaaca
ttgattttgg

gccgtta

Pagi na 22

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1677



<210>
<211>
<212>
<213>

13
2351
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 13, Exanple 13: designer

HydAl- pronot er-1inked Phosphogl ycerat e- Mut ase DNA construct (2351

bp)

<400> 13
agaaaat ct g

tt cgagcgcet
gcgggctgac
cgagt gt ccg
cgcaaat gct
aaat ggccgc
ccagcgt gcg
cggct caggc
cgcccgagygg
atgagttcaa
cccatcgcett
acat gggcaa
gcgcgegcect
agct cat cag
gcggegt gca
gcgccaagcg

gcat ccggtt

gcaccacacc
gcccggaaca
t ggt caaggc
ctgcattccc
gt cagct t at
cgtcattgcc
ccccat ggece
caaccagat g
cccgetgetg
cgccgt gcac
ccgttccatc
cagcgaggt g
ggt ggacct g
cgaggccttc
ct cgcgegece
cgtgcgegt g
cgt ggaggag

gagct gt cat
atgcgtacta
gcacgat agg
gccggattgg
cttacat gaa
aagt cct ccg
gcgct gaagce
gcgcacgact
gtctgcattc
gt ggct aaga
aaggcgcacg
gggcacaacg
gcgcet ggaga
ccctcccaca
gat cagct gc
cacat cct ga

ct ggaggcgg

gegttgttcc
gt at aggagc
gct gacgagc
gaaat cgcga
cacacaaaca
tct ccgecgge
ccgccegt caa
acaagct gaa
t ggacggct t
cgcccact gt
gaaaggct gt
ccctgggcetc
ccggccgt at
ccgtccactt
acggct gect
ct gacggccg
tgct ggcgga

gttatgtgtc
cat gaggcaa
gtgct gacgg
t ggt cgcgca
ct ct cgcagg
cgt ggct cge
ggct gccecc
ggcccacccg
cggcgagaac
ggacgcgcet g
gggcct gccc
gggccaggt g
gttctcggac
cat cggcct g
gcgcggcegec
cgacgt gccg
gctgcgeggce

gt caaacgcc
gt gaacagaa
ggt gt accgc
t aggcaagct
cact agcctc
ccggecccgcet
gt ggct gccc
gcgattcctg
gagt acaagg
cgcget gt gc
agcgat gccg
gt ggaccaag
cccggcet gga
ct gt ccgacg
gt ggagcgcg
gacggcagca

aagggctgcg

Pagi na 23

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



acat cgccat
act ggagcat
t caaggacgc
accagt acgt
aggacggcga
aggccttcga
tgcgcttcgt
tgccgecgece
ccttcgectg
gctccggcta
agttcaacaa
t caagagcgg
acaccggcga
agct gct gga
acgccgacga
agccgcet gec
gcct gccgga
ccgccaccac
t caaggcgt a
at ggaagat a

agtctttttc

cgcct cgggce
ggt gaagcgc
caagaccgcg
ggcceccecttt
cgcggt ggt g
gt acgaggac
gggcat gat g
cctgattgag
ct ccgagact
cctggacgcec
ggct ccggac
caagt acaag
cat ggct gcc
ggt ggt ggac
cat ggt gcag
cctgaccagc
cggcgt ggt g
cttcaacctg
aat ggaggcg
ctgctctcaa

aacacgt aaa

ggcggecgea
ggct gggacg
gt caccaccc
gt gat t gt gg
ct gtt caact
ggcttcaccg
cagt acgacg
cacgt gt cgg
cagaagttcg
aagcaggagc
at gaaggcgc
gtggtgcgca
accgtccgcg
agcct gaacg
cgcgacaaga
cacacgct gg
ct gcgcgacg
ctgggcttcg
ctcgttgatc
gt gct gaagc
aagcggagga

tccgttgatt ttggcctctt tctccatggg

ttctgeegtt

a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gcaggt cac cat ggaccgc tacgaggcgg

cgcacgt gct
tgcgcggct c
acgaggcgga
tccgcgecgga
cctttgagcg
gcgacct gaa
gcgagt acct
ggcacgt gac
agt acct gga
gcgagat cac
t caact acgc
cctgcgagac
gccgcet ggat
agggcaagcc
cgccecegt gecc
acct gccgga
aggcgcccegg
tgagccttge
ggtagct tag

gttttgcaat

cgggct gggce

gggcaaggcg
cgaggacgcg
caagccggt g
ccgcatggtg
cgagcgcttc
gctgcccgec
gt gcaagaac
gttcttctgg
gatcccgt cg
cgccgecegge
caacccggac
cgt ggacggg
cgtcacgt cc
cctgct gggce
gttcttcatc
cgccggget g
cat ct acaag
cccct gacga
ctcceegttt
tttgttggtt

gtatttgaag

ccccact act
ccggtgtctg
ggcaccattg
gagat cagca
cccaagggcc
aacttcctgg
gggct gageca
aacggcaacc
gacaagat cg
at t gaggcgc
at ggt cggcece
t gcgt gaagg
gaccacggca
gaggacggca
ggcggcaagg
gccaacgt gg
cccagcat gg
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctcte

Pagi na 24

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2351



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 14
<211> 1796
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 14, Exanple 14:. designer

HydAl- pronoter-1inked Enol ase DNA construct (1796 bp)
<400> 14
agaaaat ctg gcaccacacc gagctgtcat gecgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcegtacta gtataggagc catgaggcaa gt gaacagaa 120
gcgggcet gac t ggt caaggc gcacgat agg gct gacgagc gt gct gacgg ggt gt accge 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgegea taggcaagcet 240
cgcaaat gct gtcagcttat cttacatgaa cacacaaaca ctctcgcagg cactagcctc 300
aaat ggccge cgtcattgcc aagtcctccg tctccgegge cgtggetcge ccggeccgcet 360
ccagcgt gcg ccccatggecc gcgcet gaagec ccgeccgt caa ggct geccccc gt ggetgecce 420
cggct caggc caaccaggtg accaaggctg ttgagaacat caacgctatt attgcccccg 480
ccct gaaggg cat ggacccc gtcaagcagg cggagattga ccagaagatg aaggacct gg 540
acggcact ga caacaagggc aagctgggtg ccaacgccat cctggecgtc tccatggcecg 600
t gt gcaaggc cggt gccget gagaagggcg tgcccctgta caagcacatt gcggacctgg 660
ccggcaacag caagctgatc ctgcccgtge cctcgttcaa catcatcaac ggcggcagcc 720
acgccggcaa cgccctgget atgcaggagt tcatgatcct gcccgttgge gectcgagcet 780
tctctgaggc catgcgcatg ggcetgcgagg tgtaccacgc cctgaagggc ctgat caagg 840
ccaagt acgg ccaggacgcc tgcaacgtgg gtgatgaggg tggcttcgecc cccaacatcg 900
gct ccaacga tgagggcctg aacttggt ga acgaggccat cgagaaggcc ggctacaccg 960
gcaaggt gaa gat cggcatg gacgtggcct cgtcggagtt ctacaccgag gacggcat gt 1020

Pagi na 25



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgacctgga cttcaagaac cagcccaacg atggctcgca gaagaagacc aaggagcaga 1080
tgctggagct gtacaacgag ttctgcaaga agtacccggt catctccatc gaggacccct 1140
t cgagcagga cgact gggag ccctgcgcca agctgaccac cgagaacatc tgccaggtgg 1200
tcggcgacga catcctggtg accaaccccg tgcgcgt gaa gaaggccatc gacgccaagg 1260
ccgtcaacgc tctgctgectc aaggtcaacc agatcggtac cattaccgag tccattgagg 1320
ccgtgcgcat ggccaaggag gccgget ggg gtgtcatgac cagccaccgc tcgggtgaga 1380
ctgaggactc tttcatcgcc gacctggcgg tgggcctgge ctccggccag atcaagaccg 1440
gcgccccctg ccgetcggag cgcaat gcca agtacaacca gctgctgegec atcgaggagg 1500
agct gggcga gaacgctgtg tacgctggcg agagctggcg ccacatcggc tggtaaat gg 1560
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggatgga agatact get 1620
ctcaagt gct gaagcggtag cttagctccc cgtttcgtge tgatcagtct ttttcaacac 1680
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttgge 1740
ctctttctcc atgggcgggc tgggecgtatt tgaagcggtt ctctcttctg cegtta 1796
<210> 15
<211> 1832
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 15, Exanple 15: designer

HydAl- pronot er-1inked Pyruvate-Ki nase DNA construct (1832 bp)
<400> 15
agaaaat ct g gcaccacacc gagctgtcat gecgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggcet gac t ggt caaggc gcacgat agg gct gacgagce gt gct gacgg ggt gt accge 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgegea taggcaagcet 240

Pagi na 26



cgcaaat gct
aaat ggccgc
ccagcgt gcg
cggct caggc
acct gacgtg
t gcgcaagag
tccgcegeca
cgcgcacgga
agat ggcggt
gcgccet cgcet
agaacgacgc
ggct ggccaa
acat cct ggc
cctccgeegt
ccggcaagac
tggt gccgca
gccagt gect
accagct gct
accacgt ggt
acgacat ggg
gcagccccat

ccat cggcaa

gt cagct t at
cgtcattgcc
ccccat ggcc
caaccagat g
gggcccget g
ccgcegect g
gagaggggca
cgt ggacgcc
caagggcgac
gt acct ggag
ggtgctggac
cgt gcagaac
gcaggacttc
gcgcgecgec
ggcgcagcet g
cctggt gt ct
cat cagt cgc
gcaggaggcg
gtgcgtgcag
cgcgggcatc
ggccgt gcag
caagt t cggc

cttacat gaa
aagt cct ccg
gcgct gaagce
t gcgagat gc
gagt t ccacc
tgttgcacca
ggct ggaccc
agcagcaacg
accat ct aca
gt cat ggacg
ggcct gct ga
gacct gccgc
gagcgcgegce
gaccgcgt gg
gt ggccaagt
gaccagct ca
gcget get g
gtggccat gg
cgcat ccacg
aagcgcgacg
ggct cgt ccg

cccat gccgce

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacacaaaca
tct ccgecgge
ccgccgt caa
t ggacgcggg
gcaagt cgct
t ggt ggacac
agcgccagag
tgctgcccat
tcggccgct a
tgcagggcga
cggtgttcca
tgctgtccga
cctacatctc
gcgccagect
accggccgcec
agt ggaagct
cggtgctgge
cgggccgcegt
acgacttctg
acacggt cat
gctacgactc

ccgccat cat

ct ct cgcagg
cgt ggct cge
ggct gccecc
cgt ggt gggc
tgccaatctg
gctgggccgce
gggt ggggt g
cacttacagc
cctggtgtgc
cgacgt gt ac
cgcggagegce
ct acgacaag
caagct ggag
gattgtggtg
catgcccatc
ggagggcagg
cgcgecect cg
caagctggtc
cgtcaagatc
gt cgcacagc
gccgegegt g

caccaccggc

cact agcctc
ccggecccgcet
gt ggct gccc
tgccgegt gg
cagcaggcca
gagct cat ga
at cat cacca
aagt t cacgg
ggcgcagaca
tgcat cgcca
t ccgt ggagg
gagt gcct gc
t ccat cgcct
tacacgcaca
ct gacgct gg
t ccagcgcgce
cccagceggeg
aagccgcacg
at ct ccgt gg
gtgtttggca
cacaacaacc

aatagcttca

Pagi na 27

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccctgggecgg catgggegtg ggcegtget gt aaat ggaggc gctcgttgat ctgagecttg 1620
ccccctgacg aacggcggt g gatggaagat actgctctca agtgctgaag cggtagcectta 1680
gctcccegtt tcgtgectgat cagtcttttt caacacgtaa aaagcggagg agttttgcaa 1740
ttttgttggt tgtaacgatc ctccgttgat tttggcctct ttctccatgg gcgggct ggg 1800
cgtatttgaa gcggttctct cttctgcegt ta 1832
<210> 16
<211> 4376
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 16, Exanple 16: designer
HydAl- pronot er-1i nked Pyruvat e- Ferredoxi n- Oxi dor educt ase DNA
construct (4376 bp)
<400> 16
agaaaat ctg gcaccacacc gagctgtcat gcgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggct gac tggt caaggc gcacgat agg gctgacgagc gtgctgacgg ggtgtaccge 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgcgca taggcaagct 240
cgcaaatgct gtcagcttat cttacatgaa cacacaaaca ctctcgcagg cactagcctc 300
aaat ggccgc cgtcattgcc aagtcctccg tctcecgegge cgtggetcge ccggeccgcet 360
ccagcgtgcg ccccatggecc gcgctgaagc ccgccgtcaa ggctgeccccc gtggcetgecc 420
cggct caggc caaccagatg ggaaagaaaa tgat gacgac tgatggcaat acagcgacag 480
cgcacgtggc gtatgccatg agcgaagtcg ccgccatcta ccccatcacc ccttcctcga 540
ccat gggcga ggaggct gac gact gggcgg cgcaaggacg caagaacatc tttggccaga 600
ccctgaccat acgcgaaatg cagtccgagg ccggcgccgc cggcgcggtg cacggggccc 660
t ggcggcecgg cgceccctgacc acgaccttca cggegtcgca gggtctgetg ctgatgatcc 720

Pagi na 28



ccaacatgta
ccat cgcegc
agacaggctt
tggcccact t
gcacct cgca
t gaaccagaa
t gcgcggcac
actacct caa
gccgcagcet a
ccat gggctc
aaaagat cgg
ctgctctgece
cgcceggega
t gcccaagat
t caagt ccgt
aagacgacgt
agggcaccat
agcaggccat
acgact ccaa
t ccagt ccac
tgggcat at a
cttggagcag

caagat ct cc
gcacgccct g
cgccatgctc
ggcggcecatc
cgaaat ccag
ggccct ggeg
ggcccagaac
ggtgcccggce
caagctcttt
ct cgt gcgag
cct gat caag
cgct tcggece
tccgctctac
cctggecgge
gt acgacaac
gaccggcact
ccagt gccag
caagatcatc
gaaat cgggc
ctacctggtc
cgacatcctc

cct cgaggac

ggcgaacttc
tccatcttcg
gcct ccagcet
gagt ccaacg
aagat cgagg
gaat t ccgcg
cccgacat ct
atcgttgccg
gact acgt gg
accat cgagg
gt ccgcecet gt
aaggt cat ca
ct cgacgt gt
cgct acggece
at gt ccggcg
tcgct gccgg
ttctggggcc
ggcgacaaca
ggcat cacca
aacagggccg
gaaggcat ca

at ggacaagc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gcccggegt
gt gaccacca
cggt gcagga
tgccgttcat
tcctggacta
ccaagt ccat
acttccaggg
agt acat gca
gt gct cccga
aggt cat caa
acaggccctt
cggt cct cga
gctcggecett
tgggttccaa
ct aagaagaa
t ggacaacgc
t cggcgecga
cggacctgtt
tct cgcacct
act at gt cgc
aggat ggcgg

acctgccctc

gttccacgtc
ggat atct ac
ggcccacgac
gcacttcttc
cgcggacat g
gaaccccgag
t cgcgaggca
gaaggt cgcc
cgccgagegce
ccacct cgcg
cgt aagcgag
ccgcaccaag
cgt ggagcgc
ggaat t cagc
ccacttcacc
cttcgccgac
cggcactgtg
t gcccagggt
gcgct t cgge
ct gt cacaac
aaccttcgtg

cggcat caag

accgcccgeg
gccgegegec
at ggccct gg
gacggattcc
gcct cget gg
cacccccacg
gccaacccct
tccct cacgg
gt cat cgt gt
gccaagggcg
gccttcettceg
gaacccggcg
ggcgaagcca
ccggccat gg
gt gggcat cg
accacgccca
ggcgccaaca
tacttctcct
gagaagccca
ccggect acg
ct caact cgc

cgcaccat cg

Pagi na 29

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



cgaacaagaa
t gggcggeeg
ccttcgaaaa
gcgagaagat
aatt caagta
cgaacgagtt
cggt gagcgce
gcggegt gge
gcgcecttcgt
t cggcgegec
agttccgcat
gt ccgcccaa
tgcccaacct
cgct caaggg
gcggcgagac
ccaacgccac
ccaaccgcct
acggcttcgg
ccaaggccct
ccggcaagaa
ct ggt cagaa
agagcgtgtg

accat gt gct

gctcaagttc
cat caacat g
ggccgt ggat
cgt caagat g
tccggattcc
cttcaagaac
cttcgaggcc
cat caacgt g
ctgtccgcac
ggcgaacttc
ccagat caac
ggaaaaggct
ggagt acgca
cagccagttc
gccctacgtg
gggt tgctcg
cggacaaggc
cat gaacat g
ggagagcgat
cgatcccatc
ggatggtctg
gat cttcggt
cgcct cgggce

tacaacat cg
at cat gcaga
ct gct caaga
aacaccgacg
t ggaaggacg
gt cgt caagc
gacggccgtt
ccgcagt ggg
agcgccat cc
acggccct gg
accct ggact
ct ggt catgc
gcgcgceat cc
caggagcctc
cgcgt catca
tccat ct ggg
ccggcectggg
tccatgttcg
gcct ccggeg
aagt ccaagg
ct cggacaga
ggcgacggct
gaggacgt ga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgcggt gaa
cggccttcett
agt ccat cca
ccgt ggacca
ctccecgcet ga
ccat cct gac
tcccectcgg
tccccgagaa
tgcccgt get
aagccaaggg
gcatgggctg
agcccct gga
cggt caaatc
tcat ggaat t
cccagctcett
gcgegt cgge
gt aact ccct
cccgecgceac
at gt caagga
aat acggcga
t cgccgcecat
gggcct acga

acgtcttcgt

aat cgccacc
caagct ggcc
caaggcct ac
ggccgt cacc
gaccaaggcc
ccagcagggc
caccagccag
ctgcat ccag
ggccaaggaa
caaggagctc
cggcaact gc
tacccagcgc
cgaggtgctg
ct cgggcgcec
cggcgagegce
tccttccatg
gtt cgaagac
gcatttggcc
agccct gcag
caagct caag
gt ccgacctg
catcggttac

cat ggat acc

gat gt gggac
ggagtgctgc
ggcaaaaagg
tccct gcagg
gagcccat ga
gacaagct gc
tt cgagaagc
t gcaaccagt
gaggagt t gg
aagggct aca
gccgacat ct
gacgcgcagg
ccgcgegact
tgct cgggcet
atgttcattg
ccttacaaga
gcggccgaat
gatcttgccg
ggctggcttg
aagct gct gg
tacaccaaga

ggcggectgg
gaggt ct act

Pagi na 30

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccaacaccgg cggccagtcc tccaaggcaa cgcccacggg cgccgtggcc aagttcgcgg 3480
cggccggcaa gcgtaccggc aagaaggacc tggcgcgcat ggtcatgacc tacggctacg 3540
tctacgtggc tacggtctcc atgggttaca gcaagcagca gttcctcaag gtgctcaagg 3600
aagccgaaag cttccccggce ccctcgetgg tcatcgecta tgctacctge atcaaccagg 3660
gtctgcgcaa gggcat gggc aagagccagg acgtcatgaa caccgcggtc aagtccggtt 3720
actggccgct gttccgctac gatccgcget tggccgccca gggcaagaac cccttccagce 3780
tcgactccaa ggctcctgac ggttccgtcg aggagttcct gatggcccag aaccgcttcg 3840
ccgtcctcga tcggtccttc cccgaggacg ccaagagact gcgcgcccag gtcgctcacg 3900
aattggacgt gcgtttcaag gagttggagc acat ggccgc cacgaacatc ttcgagtcct 3960
tcgcgccagc gggcggcaag gccgatggtt cggtggattt cggcgaaggt gcggagttct 4020
gcacgcgcga cgatactccc atgatggccc gacctgattc cggtgaggcc tgcgaccaga 4080
accgcgctgg cacgagcgaa cagcagggag acctcagcaa gcggacgaag aagtaaat gg 4140
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggatgga agatact get 4200
ctcaagt gct gaagcggtag cttagctccc cgtttcgtge tgatcagtct ttttcaacac 4260
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttgge 4320
ctctttctcc atgggcgggc tgggecgtatt tgaagcggtt ctctcttctg cegtta 4376
<210> 17
<211> 6092
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 17, Exanple 17: designer
HydAl- pronot er -1 i nked Pyruvat e- NADP+- Oxi dor educt ase DNA construct
(6092 bp)
<400> 17

Pagi na 31



agaaaat ctg
tt cgagcgcet
gcgggct gac
cgagt gt ccg
cgcaaat gct
aaat ggccgc
ccagcgt gcg
cggct caggc
aggaggt t gc
gaacat acac
tgcct gccac
cacaagccac
cacccagttc
cctttggtca
t gcat ggggc
tgttgatgat
ttgcagccceg
tggctgtccg
acat ggct ct
ttgatggttt
t gaagaaact
tgcaccccac

gt gcaaacca

gcaccacacc
gcccggaaca
t ggt caaggc
ctgcattcce
gt cagctt at
cgtcattgce
ccccat ggece
caaccagat g
tctgtactca
cagt ggccca
t gaccgcacc
cagt cacgtt
t gt gat gggc
ggt t gt ggat
act ggct gct
tcccaacatg
agagcttgca
ccaaacagga
cat ctcccac
ccgcacaagc
ggt gcct cct
cat ccgagga

gt act acact

gagct gt cat
atgcgtacta
gcacgat agg
gccggat t gg
cttacat gaa
aagt cct ccg
gcgct gaagc
aagcagtctg
acaatcattg
aaaccggcat
ccgaat cccg
gcgt acgctc
gagct ggct g
gt ccgt gaga
ggagctattg
tataagattg
ggccacgctc
t gggct at gc
gt ggccaccc
cacgaagt ga
ggcaccat gg

acaaaccagt

gat ct ggccg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgttgttce
gt at aggagc
gct gacgagc
gaaat cgcga
cacacaaaca
t ct ccgecgge
ccgecgt caa
t ccgcccaat
gacaagacaa
ctcacattga
atgctcaatt
t gt ct gacac
atgtttggat
tgcaat ct ga
ctacaacctt
caggt gagct
tgtccatttt
tgtgctccca
t caagt ccag
acaaaat caa
aacagcact g
ct gcagacat

aggtcgttca

gttatgtgtc
cat gaggcaa
gt gct gacgg
tggt cgcgca
ct ct cgcagg
cgtggcet cge
ggct gccecc
tatttccaat
ggggaaggaa
agttccccat
ctttcagtct
agcgttcatt
ggct caaggg
ggct ggagcec
cact gcct ct
gat gccct ct
t ggaggacac
cacagt gcag
catccccttc
aat gct gcct
ggctcgttcg
ctacttccag

ggagacaat g

gt caaacgcc
gt gaacagaa
ggt gt accgc
t aggcaagct
cact agcctc
ccggcccgcet
gt ggct gccc
gt act gcgca
ccaactggtc
catgtgactg
gt agat gggt
tacccaatta
aggaagaacg
gcaggcgccc
caagggt t gt
gt cat ccacg
gctgatgtca
cagt ct cacg
gttcacttct
t at gcagaac
ct gaacccca
aat at ggaaa

gacgaagttg

Pagi na 32

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



caccat acat
aagt gacagt
t gaagcgt gg
aggcatttga
aggaggt gac
t cccggaacg
tcatcccgga
gattcact gt
gt gt t gacac
gaacagt ggg
ttcaggccta
gttttggacc
gccacttcca
cctttgttct
t ccggcgcaa
gtgacagttt
t gt ct ggggt
agt at ggaaa
ttgctggtga
cat ccacccg
atttcaaggg

ggacaacaca

cggt cgccac
gct cat gggt
aaagaaggtt
aaaggtcctg
t gcact gggt
ccagaat gtg
gcat gccctg
gggt at caca
gttgcccgag
agccaat cgc
cttccaattt
aaagcccatc
ggagtatgtc
caattctcgg
gct ggcacag
tggtcttggg
gctcccactg
gaagggt ggc
cctgccccag
tacccccacc
t gaccagct c

gt at gccaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tacaagatct ttgagtatgt tggtgcacca gat gcagaag

tct ggt gcaa
ggt gcagt ct
cccaagacag
gagcct ct gt
aaagtcattg
gcaatttacg
gat gat gt ca
ggcacccgcec
tctgccgtga
gatgctttca
acagcgcaat
aagcgctttg
t ggaccacgg
aagaaggt cc
aagcgcat ca
gccgaagctc
aaggt ggt gg
gaagt t caag
gggat t gagt
ccagt cagtg
cgtgcaattg

ccacagt caa

t ggt gcacct ctaccgacca

t gaagcgcat
at ct ggat gt
gaggacgtta
ccaacttggc
ctggcacatc
agtgtgtctt
gaat cat t gg
agt caggt gg
accttgttac
acatgcttga
aggacat gga
gcttctacaa
at at gct gat
agcggct get
agat gaacca
tccctgcecge
ttgttgacaa
t gat gact cc

ctgctttcat

cgaggcagtg

tgctgctctg
gt cggcaact
cggat t gggce
cagcgagaac
cgttcctttce
ct ggggaat t
agacaacagc
tgtcacttcc
caat gct gac
t gccat ccgt
gaaggagat t
t gt ggat gct
gcaggct t gt
gaacgagt cc
agcagt ggt g
ct gggcaaac
gat cat gcgc
t ggt ggaacc
tccccagt gg

gaccttcttg
t ggt caacaa
gat cgct gca
ctgaatttgt
t caaaggat t
cccattcaaa
gt caacgagc
ggttcagatg
gatttgatgg

tcgcatctcc
t acat cgcgt
gaggggggca
ccggct gact
cgaaagat ct
ttcttcaagc
attgtgcatg
aat gct gt ct
gcagttgata
ccgct gat gg
ttccctgtcg

attcctgcca

Pagi na 33

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



actgcacaca
tgct gacaga
gtgattacca
aggt gt gcgt
cccctgtgeca
cggaccgct a
cct gcgaggg
ggacggt cat
cgccgtacac
acaacgccga
gggact gcat
tggcgcaatg
tcattgcagg
t gaaggacat
acattggttt
tgct ggacac
cctctgtgge
t ggcaat gag
gcgt caaggc
cgccat gcat
ctgccat cgc
gcaagaaccc

accgccagaa

gt gcaact at
ccaggaggt g
ggggat gaat
ggagacgt gc
acgcaccaac
ct ccct gaag
ct gcggcgag
cgccaacgcec
caccaacgcc
gttcggettt
cctgcaggca
gct gcaggat
gct ggcacag
gctgcct aac
cggt gggct g
cgagat gt ac
caagtttgcc
ct at ggcaac
gttt gtggag
cgagcat ggt
cacgggat ac
cttccagctg

ccggtatgtc

tgttcgtatg
cagct ggccc
ttccgcatcc
cccgatgatg
tgggagttcg
ggcagccagt
accccatatg
accggct gca
aagggccagg
ggcat t gcag
gt ggagaaga
t ggaacacag
cagcgcagca
at cagccagt
gaccacgt gc
agcaacaccg
ct gggaggga
gt ct at gt gg
gctgagtctt
ctgcgtgctg
tggccect gt
gact ccaagc

aacct gaaga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tttgccccca
cggagagctt
aagttgctcc
ccct ggagat
ccat caaggt
tccagcagcc
t caagct gct
gttccatctg
gcccggect g
t ggccaacgc
aggt cgccga
gagacaagac
aggat cccct
ggat cat t gg
tggcctct gg
gt gggcaggc
agcgcaccaa
ccaccgtctc
at gat ggacc
gt at ggcaag
accgctttga
gcat caaggg

agaacaaccc

cgccaccatc
t gt gacacgc
t gaggattgc
gaccgacgct
gcccaaccgc
cctcctggag
cacccagctc
gggt ggcact
gggcaacagc
ccagaagagg
tgagggtttg
cttgaagt ac
t ct ggagcag
t ggt gat ggc
gcagaacctc
ct ccaagt cc
caagaagaac
ccat ggcaac
ttcgctcatt
gatggttcaa
ccccegect g

caacct gcag

gaagggt gcg

cgacctttcg
aaggcgaagg
act ggct gcc
ttcaccgcca
ggcaccat ga
ttctccgggg
tt cggcgagce
gccggcect gg
ct gt t cgagg
tcccgegt ga
accacat t gt
caagaccaga
at ct at ggca
t gggccaacg
aacgt cct gg
acccacat gg
tt gacggaga
at ggcccagt
gttggctatg
gagt ct gagg
gcgaccgagg
gagt acct gg

gat ct gct ga

Pagi na 34

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



agt ct cagat
gccccaat ac
aaact ggcaa
actccgt cgc
t cgt ggt cat
tctggcggga
tcttcgggcet
ct cgect gge
at gaggacat
agaccaagac
acgccacccc
ccgaacgcat
atttgtcgta
t ggaggagt t
agggcagccg
acat cttggg
aggccgagaa
t gt ct gagac
t gcagt acct
cccccat cca

t gt ccggcaa
aggt ggt gga

ggccgacaac
aaaagccgcec
cagt gagggt
agt gcaggct
tgcggt gt cc
gctgcagcgg
gggcgacagc
cgcct t gggce
gttccacacc
t ccggaggaa
gcaggatttc
cacgccggcea
ccaggt gggt
cctgcagt at
ggagt t gccc
caaacccaac
ggagcgcttg
gt accact ac
cat cgagat g
cacccct ggc
gcaccgcacg

tggctgcatc

at caccgccc
gcccecageg
ct ggcaaagg
tt ggat gaca
acct gt gggc
gacaagcct g
acat act act
gct cagcggg
ggct t caaca
gcgetgttca
catttcgcca
gaccacaccc
gactctcttg
tacggcttga
cact gcat gg
aaccggt tct
tt gaagat cg
gcggacat ct
at ccccaaca
gaggt ccaca
gggct gacct

caccccacgg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggttcaaccg
gcaaccat gt
agct ggccac
tcgacgttgce
agggacagtt
agggct ggct
tctactgcca
t ggt gcccat
act ggat ccc
ccccgagcat
agt ccacccc
gcaacttcgt
gtgtcttccc
accccaagga
ctgttgggga
acaagaccct
ccgagat ggg
tccacatgtt
t caagccccg
gcct ggt get

gcaccat gct

cgat ggagt t

ctaccgacgc
gaccatcctg
cgact t cgag
t gact t ggag
ccccegcaac
gaagaacttg
caccgccaag
tggcttcggce
cagt gt gt gg
cgccgt gcag
agtgctgtcc
cact atccga
t gagaacacc
cgt cat cacc
tctcttcacg
ttcttacttt
gccggagt ac
cccgt ccgece
gtact act cc
cat cgacacc
ggagcacct g

ccccgaccac

at gt t ggagg
tacggctccg
cgccgggagt
aacat gggct
agccagct gt
aagt acact g
cagat cgacg
gacgat gggg
aat gagct ca
ct caccccca
at caccggtg
t ggaagaccg
cggt cagt gg
at cgaaaaca
aaggt gt t gg
gcagt ggaca
agcaacat cc
cggcccacgce
atctcctccg
t ggat cacgc
caggcgggec
gagaagccgg

Pagi na 35

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tggtgatgtg cgccatgggc agtggcctgg caccgttcgt tgectttcctg cgcgacggcet 5460
ccacgct gcg gaagcagggc aagaagaccg ggaacatggc attgtacttc ggcaacaggt 5520
at gagaagac ggagttcctg at gaaggagg agctgaaggg tcacatcaac gatggtttgc 5580
tgacacttcg atgcgctttc agccgagatg accccaagaa gaaggtgtat gtgcaggacc 5640
ttat caagat ggacgaaaag atgatgtacg attacctcgt ggtgcagaag ggttctatgt 5700
attgctgtgg atcccgcagt ttcatcaagc ctgtccagga gtcattgaaa cattgcttca 5760
t gaaagct gg tgggctgact gcagagcaag ctgagaacga ggtcatcgat atgttcacga 5820
ccgggcggt a caat at cgag gcat ggt aat aaat ggaggc gctcgttgat ctgagccttg 5880
ccccctgacg aacggcggt g gatggaagat actgctctca agtgctgaag cggtagcectta 5940
gctccecegtt tcgtgectgat cagtcttttt caacacgtaa aaagcggagg agttttgcaa 6000
ttttgttggt tgtaacgatc ctccgttgat tttggcctct ttctccatgg gcgggct ggg 6060
cgtatttgaa gcggttctct cttctgcegt ta 6092
<210> 18
<211> 1856
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 18, Exanple 18: designer

HydAl- pronoter-1|i nked Thi ol ase DNA construct (1856 bp)
<400> 18
agaaaat ctg gcaccacacc gagctgtcat gcgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggct gac tggt caaggc gcacgat agg gctgacgagc gtgctgacgg ggt gtaccgce 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgecgeca taggcaagcet 240
cgcaaatgct gtcagcttat cttacatgaa cacacaaaca ctctcgcagg cactagcctc 300

Pagi na 36



aaat ggccgc
ccagcgt gcg
cggct caggc
ggaaatttgg
aaagaagcat
atgtattgca
taccagt aga
tgacacttgc
t ggaaaat at
acaat ggcca
at cacat ggg
aggat gaatt
tt gaggat ga
aagt t gat ga
cattccaaaa
cagcagt agt
cgattaaatc
at gct acgag
aagcaaat ga
t ggacagagt
gat gt agaat
ttgcaacatt

aggcgct cgt

cgtcattgcc
ccccat ggec
caaccagat g
tggcacgct t
aaaaagagcc
ggcaggt ctt
agttccggct
tgctcaggca
gt caagagca
gctt gt agat
aat cact gcc
tgcat at aga
gatagttcct
acat gt gaga
agat ggaact
tgtgatgtca
atttggttat
aaaggcatta
agcatttgca
gaat gt aaat
tct agt gacg
gt gcat cggc
t gat ct gagc

aagt cct ccg
gcgct gaage
aaagaagt ag
ct aaat gt ac
aat gt gaaac
gggcagaacc
at gact gt aa
gttatgcttg
ccat at at at
gaaat ggt at
gaaaatcttg
agccaaaaat
gtgattgtgce
cct aat acga
gt aactgct g
aaagaaaagg
gcaggtgttg
gaaaaagct a
gcacaat cac
ggt ggcgcaa
cttttatatg

ggaggaat gg

cttgccccct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tct ccgegge cgtggetcge ccggeccgcet

ccgecgt caa
ttattgcaag
ct gcagt aga
ct gaagat gt
ccgcaagaca
acat ggtatg
gt gat gct ga
t aaat gat gc
atgatggttt
ct gaaaaat a
t agcgt caga
cgcagaaaaa
caat t gaagc
gaaat gcat c
cat gt gaact
accccagcat
at ct aact gt
tggctgttge
tt gcgat agg
agat gcagaa
gaat agcaat

gacgaacggc

ggct gccecc
t ggt gt aagg
tttaggtgct
tagt gaagtg
agct gaaat a

t ggat caggt
cattgttgta

tcgctttggg
aacagat gtt
cggcat at ca
agcgat at ca
aggt gaaccg
actt gcaaaa
aggaatt aac
t ggaat aaag
cacgggaat t
agatgattta
aaaagaatta
tcatccaatc
gaggaat t cg
ggttgtcgaa
ggt ggat gga

gt ggct gccc
actgctgtcg
gt gaat aat a
at aat gggaa
aaagcgggca
cttagagctg
gccggt ggaa
tacaggat ga
tttaaccaat
agagaagagc
t caggaagat
atagaattta
tt aaaaccag
gatgcagct g
accattgcaa
ggt ccagt at
gatttaattg
aaatttaata
ggcgecageg
cat act ggac
agat aaat gg

agat act gct

Pagi na 37

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct caagt gct gaagcggtag cttagctccc cgtttcgtgec tgatcagtct ttttcaacac 1740
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttggce 1800
ctctttctcc atgggcgggce tgggecgtatt tgaagcggtt ctctcttectg ccgtta 1856
<210> 19
<211> 1550
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 19, Exanple 19: designer
HydAl- pronot er-1inked 3-Hydroxybutyryl - CoA- Dehydr ogenase DNA
construct (1550 bp)
<400> 19
agaaaat ct g gcaccacacc gagctgtcat gcgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggct gac tggt caaggc gcacgat agg gct gacgagc gtgctgacgg ggtgtaccgce 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgcgca taggcaagct 240
cgcaaat gct gtcagcttat cttacatgaa cacacaaaca ctctcgcagg cactagcectc 300
aaat ggccgc cgtcattgecc aagtcctccg tctccgegge cgtggcetcge ccggeccgcet 360
ccagcgtgcg ccccatggcc gcgcet gaage ccgecgtcaa ggctgecccc gtggcetgecce 420
cggct caggc caaccagatg caaaagattt gtgtaatagg tgctggaaca atgggctcag 480
gcatcgctca agtatttgca caaaatggct ttgaagtaat tttacgcgat attgatatga 540
agttcgtaga aaaaggattt ggcacaattg aaaaaattta caaagaaatg ttgacaaagg 600
gaaaattaca gcagatgaga aaacgaattt taagcagaat cagaggtaca acaaatttgg 660
aagacgcaaa agaagcagat tttgtagttg aagcggctat agaaaatatg gatctcaaga 720
aacaaat att caaagagcta gat gaaatat gcaaaatgga aacaatcctt gcgtcaaata 780

Pagi na 38



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

catcatcact atccataaca gaaatagcaa gtgcgacaaa aagacctgag aaagtcat ag 840
gaatgcattt cttcaaccca gttccagtaa tgaaacttgt tgaagtcata aaaggattaa 900
agacat caga gcaaacattt aatgtcgtca gagaattggc tttaaaagta gacaaaacac 960
ct at agaggt caaagaagca cctggatttg ttgtaaatag gattttaatc ccaatgatta 1020
at gaagcaat tggaatactt gcagtggtgt tggcaactga caagagcata gatgaagcta 1080
tgaaacttgg tgcaaatcat ccaataggac ctttggcatt gtctagtttg ataggcaatg 1140
acgtcgttct tgctataatg aatgtgcttt atgaagagta cggcgattcg aaat acagac 1200
cacat ccact tctaaaaaaa gtggtaagag gcggattgct gggtagaaaa actggcaaag 1260
gtttctttga atacaaaatt aatcttttaa ggaggagaat atcatgataa at ggaggcgc 1320
tcgttgatct gagccttgcc ccctgacgaa cggcggt gga tggaagatac tgctctcaag 1380
tgctgaagcg gtagcttagc tcceccgtttc gtgctgatca gtctttttca acacgtaaaa 1440
agcggaggag ttttgcaatt ttgttggttg taacgatcct ccgttgattt tggcctcttt 1500
ctccat gggc gggctgggcg tatttgaagc ggttctctct tctgecgtta 1550
<210> 20
<211> 1457
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 20, Exanple 20: designer

HydAl- pronoter-1i nked Crotonase DNA construct (1457 bp)
<400> 20
agaaaat ctg gcaccacacc gagctgtcat gcgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggct gac tggt caaggc gcacgat agg gctgacgagc gtgctgacgg ggt gtaccgce 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgecgeca taggcaagct 240

Pagi na 39



cgcaaat gct
aaat ggccgce
ccagcgt gcg
cggct cagge
ct ctcat cat
agt t agat ag
ct ggcagcgg
caccacttga
tgct aagt aa
tttctatggc
t aggact t gg
cttctaaagc
aaat aggcct
t cgcgaaaaa
at aagggaat
tatgttttac
ctaaatttgg
cggt ggat gg
ctgatcagtc
cgat cct ccg
tctctcttcet

<210>
<211>

21
1817

gt cagctt at
cgtcattgce
ccccat ggee
caaccagat g
t at aaat cgt
tgtgct t gat
t gaaaaaacc
agcgaagaag
gcctgttata
at gt gacat a
aat aat acct
t aaagagct t
t at at ct aaa
aat gat gt ca
ggaaacagac
aacagat gat
caaat aaat g
aagat act gc
tttttcaaca
ttgattttgg

gccgtta

cttacat gaa
aagt cct ccg
gcgct gaage
gattttaata
ccaaaggctt
at agtt gaaa
ttcgttgcag
ttctectcettt
gcagcggt aa
cgtattgcaa
ggcttttcag
attttcacag
gttgttgaac
aaaagt caaa
ttagat acag
caaaaagaag
gaggcgctcg
t ct caagt gc
cgt aaaaagc

cctctttctc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacacaaaca
t ct ccgecgge
ccgecgt caa
atgttttatt
t aaat gcat t
at gat aaaga
gt gct gat at
at ggacagaa
atggttttge
gt aaaaat gc
gaact caaag
gt gacat gat
t at ct gat ct
tagcaatttc
gcaat act at
gtatgattgc
tt gat ct gag
t gaagcggt a
ggaggagttt
cat gggcggg

ct ct cgcagg
cgt ggct cge
ggct gccecce
aaat aaggat
aaact at gag
gat aaaagt t
agct gagat g
agt attt agg
act t ggt ggt
aaaat tt ggt
att accacgt
aaatt ct gat
cat t gaagaa
t ct agcaaag
agaagct gag
gttttctgaa
ccttgeccce
gcttagctcc

tgcaattttg

ct gggcgt at

cact agcctc
ccggcccgcet
gt ggct gccc
gat gggat ag
acact aaaag
ttaattataa
agt aat at ga
aagat agaaa
ggat gcgagc
caacct gaag
cttataggca
gaagcat at a
gcaaaaaaac
gaagcaat aa
aaattttcct
aagagggcgc
t gacgaacgg
ccgtttcegtg
ttggttgtaa
tt gaagcggt

Pagi na 40

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1457



<212>
<213>

DNA

<220>
<223>

Artificia

Synt heti ¢ Construct -

(1817 bp)

<400> 21
agaaaat ct g

tt cgagcgcet
gcgggct gac
cgagt gt ccg
cgcaaat gct
aaat ggccgc
ccagcgt gcg
cggct caggc
tt gt gagaga
aagagtttcc
at ccagaaga
agat at caag
gttttccaat
caaaaggt ga
ct ggacagca
ttattacaaa
aaggcacaag

gcaaaat t ga

gcaccacacc
gcccggaaca
t ggt caaggc
ctgcattccc
gt cagct t at
cgtcattgcc
ccccat ggcce
caaccagat g
attcgct gaa
at gggat aca
gt at ggt gga
agct t gt gct
at at caat gg
aaaat t gggc
gacaact gca
cggaggaaaa
aggcat t agt

agaaaaaat g

Sequence

gagct gt cat
atgcgtacta
gcacgat agg
gccggat t gg
cttacat gaa
aagt cct ccg
gcgct gaagc
gacttttcat
aaagaagttg
gt aagaaaaa
gcaggt ggag
acgact ggag
ggaacagaag
gcttttggec
gtattagatg
gct gacat at
gcatttatag
ggt at aagag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgttgttcc
gt at aggagc
gct gacgagc
gaaat cgcga
cacacaaaca
tct ccgecgge
ccgccgt caa
t aacaaagga
ct cct aaagc
tggct caaaa
attacttgag
taattttatc
aacaaaaaag
tt acagaacc
gt gatcacta
atataatctt
tt gagaaaga

cttcat caac

gttatgtgtc
cat gaggcaa
gtgct gacgg
t ggt cgcgca
ct ct cgcagg
cgt ggct cge
ggct gccecc
gcaagaaat g
aaaagaaat a
cgat atgatg
ttatatcata
tgct cat act
aaaatatcta
t aacgcaggt
cgt att aaac
t gcaat gaca
ttttccgggt

tgccgaact t

Sequence No. 21, Exanple 21: designer
HydAl- pronot er-1inked Butyryl - CoA- Dehydr ogenase DNA construct

gt caaacgcc
gt gaacagaa
ggt gt accgc
t aggcaagct
cact agcctc
ccggecccgcet
gt ggct gccc
gt aaggegt g
gat at cacag
ggtattcctt
gct gt t gaag
tcatt gggaa
gtgccacttg
acagat gcag
ggct caat at
gacaaat caa

tttagcattg
gtgtttgaag

Pagi na 41

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

attgtattgt accaaaagaa aatttacttg gtaaagaagg agaaggtttt aaaattgcga 1140
tggctacact agat ggt gga agaat aggaa tagcagcgca acgccttgga at agctcagg 1200
ctgctttaga tgaagagat a aaat at gcaa aggaaagaca acagtttgga agaccaattg 1260
gaaaatttca aggcattcaa tggtatatag ctgatatggc aacgagaata aatgcttcaa 1320
gatggcttgt atacaatgcc gcttggagaa agcaggtagg tcttccgtac acaat ggaag 1380
cagctatggc aaaattatat gcttccgaaa cagcaatgtt tgtaacgaca aaaacagttc 1440
agatatttgg cggctatggc tttacaaaag attatccagt ggaaagattt atgagagatg 1500
caaaaat aac agaaatttat gaaggcacat cggaagtcca gaaaatggtt atttccggta 1560
acctattgaa aat gtaaatg gaggcgctcg ttgatctgag ccttgccccc tgacgaacgg 1620
cggt ggat gg aagatactgc tctcaagtgc tgaagcggta gcttagctcc ccgtttcgtg 1680
ctgatcagtc tttttcaaca cgtaaaaagc ggaggagttt tgcaattttg ttggttgtaa 1740
cgatcctccg ttgattttgg cctctttctc catgggcggg ctgggecgtat ttgaagcggt 1800
tctctcttct geccgtta 1817
<210> 22
<211> 2084
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 22, Exanple 22: designer
HydAl- pronot er -1 i nked Butyral dehyde- Dehydr ogenase DNA construct
(2084 bp)
<400> 22
agaaaat ctg gcaccacacc gagctgtcat gcgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggct gac tggt caaggc gcacgat agg gctgacgagc gtgctgacgg ggtgtaccge 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgcgca taggcaagct 240

Pagi na 42



cgcaaat gct
aaat ggccgc
ccagcgt gcg
cggct caggce
t aaaaacaaa
gagttttcga
cccttcatta
t agaaaat aa
aagat aaaat
ctactactgc
ttataggt gc
gcat gat agc
ttgcttttge
t agt aacaac
caat aaaact
gt aagaaagc
at at agaaaa
gt attgcaga
t gct aaaaaa
tattacaaaa
at gcaaaat t

t ct gcgaagt

gt cagct t at
cgtcattgcc
ccccat ggcc
caaccagat g
t gt t gaaaat
aaat gtt gaa
t acaaaagaa
agagattcta
att aaagcat
tt ggt cagga
aat aact cct
t gct ggaaat
t gt cgaaat g
t at aaaaaat
actttgcgga
t at aggt gct
ggct ggt aag
aaaagaagt a
taatgctgta
aaat aat gaa
attcttagat
aagt gcaagg

cttacat gaa
aagt cct ccg
gcgct gaagce
att aaagaca
gccaat ct aa
aat gct at aa
caaagagaaa
gct acaat ga
gaat t agt ag
gat aacgggc
tctacgaatc
act gt ggt at
at aaat aaag
ccaact at gg
act ggagggc
ggtgctggaa
agtatcattg
tttgtttttg
attataaatg
act caagaat
gaaat agat g

catccatttg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacacaaaca
tct ccgecgge
ccgccgt caa
cgctagtttc
agaact acaa
gcaat gccgt
aaat cat aac
ttcttgaaga
ct aaat acac
ttacagttgt
caact gaaac
tt aacggaca
ctattatttc
actctctaga
caggaat ggt
at ccaccagt
aaggctgttc
agaacgttgc
aagat caagt
act ct at aaa
ttgagtctcc

tt at gacaga

ct ct cgcagg
cgt ggct cge
ggct gccecc
t at aacaaaa
ggat gat t ct
acacgcacaa
t gagat aaga
aacacatat g
tcct gggaca
agaaat gt ct
t gt aat at gt
t ccaggcgcet
at gt ggt ggt
tgcaattatt
aaaaaccctc
tatt gt agat
ttttgataat
agatgattta
at caaagtta
t aagaaat gg
ttcaagtgtt

actcatgatg

cact agcctc
ccggecccgcet
gt ggct gccc
gatttaaaat
tcatgtttcg
aagat at t at
aaggccgcat
ggaagat at g
gaagatttaa
ccat at ggcg
aat agt at ag
aaaaaat gt g
cctgagaatt
aagcaccctt
ttaaattctg
gatactgctg
aatttacctt
at at ct aaca
atagatttag
gt cggaaaag
aaat gcat aa

ccaatattac

Pagi na 43

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caattgtaag agttaaagat atagatgaag ctattgaata tgcaaaaata gcagaacaaa 1620
at agaaaaca tagtgcctat atttattcaa aaaat ataga caacctaaat aggtttgaaa 1680
gagaaatcga tactactatc tttgtaaaga atgctaaatc ttttgccggt gttggttatg 1740
aagcagaagg ctttacaact ttcactattg ctggatccac tggtgaagga ataacttctg 1800
caagaaattt tacaagacaa agaagatgtg tactcgccgg ttaaatggag gcgctcgttg 1860
at ct gagcct tgccccctga cgaacggcgg tggatggaag atactgctct caagtgctga 1920
agcggt agct tagctccccg tttcgtgetg atcagtcttt ttcaacacgt aaaaagcgga 1980
ggagttttgc aattttgttg gttgtaacga tcctccgttg attttggect ctttctccat 2040
gggcgggctg ggcgtatttg aagcggttct ctcttctgec gtta 2084
<210> 23
<211> 1733
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 23, Exanple 23: designer
E%?Al-pronuter—linked But anol - Dehydr ogenase DNA construct (1733
<400> 23
agaaaat ct g gcaccacacc gagctgtcat gecgttgttcc gttatgtgtc gtcaaacgcc 60
ttcgagcgct gcccggaaca atgcgtacta gtataggagc cat gaggcaa gt gaacagaa 120
gcgggcet gac t ggt caaggc gcacgat agg gct gacgagc gt gct gacgg ggt gt accge 180
cgagtgtccg ctgcattccc gccggattgg gaaatcgcga tggtcgegea taggcaagcet 240
cgcaaat gct gtcagcttat cttacatgaa cacacaaaca ctctcgcagg cactagcctc 300
aaat ggccge cgtcattgcc aagtcctccg tctccgegge cgtggetcge ccggeccgcet 360
ccagcgt gcg ccccatggecc gcgcet gaagec ccgeccgt caa ggct gccccc gt gget gecce 420
cggct caggc caaccagatg aaaggttttg caatgctagg tattaataag ttaggatgga 480

Pagi na 44



t cgaaaaaga
ctccgtgtac
tgattttagg
ttaaacctgg
tt caagct gg
t caaggat gg
ttctacctaa
gatttcatgg
tt ggagct gt
ttggagtggg
ttctaaatta
gcgt t gaccg
t ggt t aaacc
t aat accacg
gtcctggggg
at ct aagt aa
tattaat gaa
cgctcgttga
aagt gct gaa
aaaagcggag

tttctccatg

<210> 24

aaggccagtt
at cagat ata
gcat gaagct
t gacagagt t
ttttcaacag
agtttttggt
agacat gcca
agcagaactt
tggcttaatg
gagcaggccg
t aaaaat ggt
cgtaattatg
aggaggaat a
t gt agaat gg
acgtttgaga
attagttaca
agacaagcca
t ct gagcctt
gcggt aget t
gagttttgca
ggcgggct gg

gcgggtt cat
catactgttt
gt aggt gaag
atagttcctt
cact caaacg
gaatattttc
tt agaaaat g
gcagatattc
ggaat agcag
atttgtgttg
catatagttg
gcaggeggt g
atttctaata
ggat gt ggaa
gcagaaat gt
catgtatatc
aaagacttaa
gcccect gac
agct cccegt
attttgttgg
gcgtatttga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gat gct at
tt gagggagc
ttgttgaagt
gt acaact cc
gt at gct cgc
at gt aaat ga
ctgttatgat
aaat gggttc
gtgct aaatt
aggct gcaaa
at caagt t at
gttct gaaac
taaattatca
t ggct cacaa
t aagagat at
atggatttga
tt aaagcagt
gaacggcggt
ttcgtgctga
tt gt aacgat
agcggttctc

t gt acgccca
t ctt ggagat
aggaagt gaa
agat t ggaga
aggat ggaaa
tgcggatatg
aacagat at g
aagtgttgtg
acgt ggagca
attttatgga
gaaat t aacg
attatcccaa
tggaagt gga
gact at aaaa
ggt agt at at
t cacat agaa
agttatatta
ggat ggaaga
tcagtctttt
cctcecgttga

tcttctgecg

tt agcagt at
aggaagaat a
gt gaaggat t
tctttggaag
ttttcaaatt
aatcttgcga
atgactactg
gt aat t ggca
ggt agaat aa
gcaacagat a
aat ggaaaag
gcagtatcta
gatgctttac
ggaggtcttt
aatcgtgttg
gaagcact gt
t aaat ggagg
tactgctctc
t caacacgt a
ttttggectc
tta

Pagi na 45

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1733



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<211> 1556
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 24, Exanple 24: designer

Fruct ose- Di phosphat e- Al dol ase DNA construct (1556 bp)
<400> 24
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggt gcgagt 120
gaccccgcgec gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
gctcccggat ggccctgatg atgaagtcgt cggccagcct gaaggctgtg tcgetggecg 240
ctctcgeege gececgtegttg tgecgecgeccgg gcaagt acga tgaggagetg attaagaccg 300
ctggcaccgt tgcctccaag ggccgecggta tcctggeccat ggacgagtca aacgccacct 360
gcggcaaacg cctggactcc atcggcgtgg agaacaccga ggagaaccgc cgcgcctacc 420
gcgagct gct ggtgaccgcc cccggect gg gccagtacat ctccggeget atcctgttceg 480
aggagaccct gtatcagtcc accgcctccg gcaagaagtt cgtcgatgtg at gaaggagc 540
agaacat cgt gcccggcatc aaggtcgaca agggcctggt gccctgtcca acaccaacga 600
tgagct ggt g catgggcctg gacggct gga caagcgctgc tgagtactac aaggccggcg 660
ctcgcttcge caagtggecge tcggtcgtct cgatccccca cggecccctcg atcatgcetgce 720
cgcgact ggc ctacggcctg gcccgectacg ccgeccat cgec ccagaacgcc ggt ctggtgce 780
ccattgtgga gcccgaggtc ctgctggacg gtgagcacga catcgaccgc tgcctggagg 840
t gcaggaggc catctgggcc gagaccttca agtacatggc cgacaacaag gtcatgttgc 900
agggt at cct gctgaagccc gccatggtca cccccggege tgactgcaag aacaaggccg 960
gccccgecaa ggttgecgag tacaccctga agatgectgge cgcgegtgec cccccggtcce 1020
ccggcatcat gttcctgtcg ggcggccagt ccgagctgga gtcgaccctg aacctgaacg 1080

Pagi na 46



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccat gaacca gagccccaac ccgtggcacg tgtcgttctc gtacgcccge gctctgacga 1140
acaccgttct gaagacctgg caggcaagcc cgagaacggt ccaggcgccc aggctcgetg 1200
ct caagcgcg caaggccaac tcggacgctc agcagggcaa gtacgacgcc accaccgagg 1260
gcaaggaggc tgcccagggc atgtacgaga agggaaaagg ctacgtctac taataaatgg 1320
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggat gga agat act gct 1380
ct caagtgct gaagcggtag cttagctccc cgtttcgtge tgatcagtct ttttcaacac 1440
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttggce 1500
ctctttctcc atgggcgggce tgggcgtatt tgaagcggtt ctctcttcectg ccgtta 1556
<210> 25
<211> 1379
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 25, Exanple 25: designer

Tri ose- Phosphat e- | sonerase DNA construct (1379 bp)
<400> 25
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggtgcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
gctcccggat ggcagctacc tctctcactg ccecctecette tttcteccggt ctccgecgea 240
tttctcccaa gctcgacgct geccgecgtct cctcccacca atccttcttc caccgegtca 300
attcctctac ccgtctcgtt tcttcectett cttcttctca tcgectcccecc agaggtgttg 360
ttgccatggc tggatccgga aagtttttcg ttggaggaaa ctggaagtgt aacgggacta 420
aggact ccat cgccaagctt atctccgatc tcaacagtgc aaccttggaa gcagatgtag 480
atgttgttgt gtcacctcca tttgtctaca tcgaccaggt caaatcctcg ttgacagacc 540

Pagi na 47



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt attgacat atcaggtcag aactcttggg ttgggaaagg tggagccttc act ggtgaaa 600

t cagcgt gga acagct caaa gaccttggct gcaagtgggt cattcttggg cattccgaac 660

ggagacat gt cat cggagaa aaagatgagt ttatcgggaa gaaagctgca tatgcattga 720

gt gagggt ct tggagtgata gcttgtattg gggaaaagct agaagagagg gaagcaggca 780

agacgtttga tgtttgcttc gcgcaactga aggcgtttge tgatgctgtg cctagcetggg 840

acaat atagt tgttgcatac gagcctgtat gggcaattgg aactggtaaa gttgcatctc 900

ct cagcaagc acaagaagtc catgtagctg tccgcggttg gct aaagaag aatgtctctg 960

aggaagttgc ttccaaaacg agaatcatat atggaggttc tgtcaatgga ggcaacagtg 1020

cagagcttgc caaagaagaa gacattgatg gatttcttgt tggtggtgcc tccttgaagg 1080

gtcctgagtt tgcaaccatt gtgaactcag tcacgtcgaa gaaagttgct gcttgataaa 1140

t ggaggcgct cgttgatctg agccttgccc cctgacgaac ggcggtggat ggaagat act 1200

gctctcaagt gctgaagcgg tagcttagct ccccgtttcg tgctgatcag tcectttttcaa 1260

cacgt aaaaa gcggaggagt tttgcaattt tgttggttgt aacgatcctc cgttgatttt 1320

ggcctctttc tccatgggcg ggctgggegt atttgaagcg gttctctcett ctgeccgtta 1379

<210> 26

<211> 2156

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 26, Exanple 26: designer
Phosphof ruct ose- Ki nase DNA construct (2156 bp)

<400> 26

agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60

caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggtgcgagt 120

gaccccgcgec gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180

Pagi na 48



gct cccggat
cccgcet ccag
ctgceceegge
ccaatatttc
ctgctttgaa
t cagagct ca
acgttcctca
aaagccaagc
aaaat at t gt
gagaaagagt
t gt gccct gg
gtgttaataa
t gaacct gac
cct caagagg
at caggt at a
aagtt gagag
atattgct gt
ctattaatgc
t cat gggcag
attgttgctt
ttattgaaga

gacaggatta

ggccgecgtc
cgt gcgecce
t caggccaac
cttgtttaac
at t gaagaaa
gt gct ct gat
cttgaccaaa
atatgccatt
agt ccagaag
gtacttcaga
aat caat act
cattctcgge
acct aaagt a
aggacat gat
tattattgga
gcgtggtctt
gat t gacaaa
tgcacatgta
at acagt ggt
gat t ccagag
acgact caaa

tgttgctcaa

at t gccaagt
at ggccgcegce
cagat ggaag
ccttcttcaa
gtttcagtgc
ggat t caaac
tttctcecectg
gt t aagcgaa
ggaagt aagc
t cagat gaag
gttatacggg
at t cagggag
gttaacgat a
acagcgaaga
ggt ggt ggga
caagt ggcgg
tcatttggct
gaggt cgaga
tttattgcca
tctccatttt
gagaat aggc

agcat gcgt g

gactcttgct tgatgttggt ctatggttga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cctcegtcte
t gaagcccge
cttcgatttc
acgtccttce
t gcct cgaat
cagaggaaga
atttaccgtc
cttttgtcag
gaggagt aca
t aaaagcttg
aaattgtatg
gat at agagg
tt cat aaacg
ttgttgataa
cgcaaaaggg
tttctggcat
tt gat acggce
gcgt ggaaaa
t gat t gcaac
ttcttgaagg
acat ggtt at
cat ct gaaac

ct caacagat

cgcggecegt g
cgt caaggct
gtttctgggg
t cgt agagat
cttgcaccag
cgat gggttt
at at ccaaat
tt ccgaagat
ctttaggcga
cat agt gact
t ggat t gaac
cttttactcc
cggt ggcact
t at t caagat
t gcagagaag
tcct aagaca
ggt t gaggaa
t ggagt t ggt
tttagcgaat
aaagggt ggg
t gt gat agct
t aaagacgcc

aaaggat cac

gctcgccegg
gcccecgt gg
t caacaaaac
ttccctcecttce
aaacgact ca
gt cct agaag
ccat t gaaag
gt ggt t gcgc
gcagggcctc
t gt gggggct
aatatgtatg
aaaaacact a
tttcttcaaa
agaggaat aa
at at acgagg
attgataatg
gcacaacgag
at cgt t aaac
cgt gat gt gg
ctctttgagt
gaaggagct g
t caggaaat a

tttacaaatg

Pagi na 49

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tt cggaaaat gatgataaat atgaagtaca tagacccaac gtatatgata agagcaatac 1620
cgagt aacgc atcagacaat gtctattgca ctcttcttgc ccaaagtgca gttcatggag 1680
caat ggctgg gtactcaggt ttcactgtag gaccagttaa cagtagacat gcttacatcc 1740
caatttctgt gacggaagtg acaaatacgg tgaagttaac tgataggatg tgggctagac 1800
tccttgcatc gacaaatcaa ccgagtttct tgactggtga aggagcattg cagaat gtga 1860
t cgacat gga aact caagaa aagat cgata acatgaagat ctcttctatc taataaatgg 1920
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggat gga agat act get 1980
ct caagt gct gaagcggtag cttagctccc cgtttcgtgec tgatcagtct ttttcaacac 2040
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttggce 2100
ctctttctcc atgggcgggce tgggecgtatt tgaagcggtt ctctcttectg ccgtta 2156
<210> 27

<211> 860

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 27, Exanple 27: designer

Ni al- pronoter-1inked Starch-Synthase-i RNA DNA construct (860 bp)

<400>

27

agaaaat ctg
cgat ggcccc
gcgcat gaaa
agggt t caaa
ttgtgcgegce
ccgccaccag

t gcacagcgce

gcaccacacc tat at ggtag ggtgcgagtg

gogttgtttg

atgcattcgc
cgaccccgcec
attagggctt
cggct t gcgg
cttcccggeg

gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa

gggt ccacct

gggcggt cgg

ctct cgcgcet
cgctgcattg
tt gt cggggg
gcaagacgat
ccaggcccag

cgt cgaagt t

accccgcgeg
attct gagct
t ggct t gaag
gcgct cccgg
acat gccagc

acccttctgce

ggct ggcagc

actt ggagct
ggagaccgag
gtt caaggga
ccccgggcetc
cggct cacca
agaaact cct

agcgcegt cag

Pagi na 50

60
120
180
240
300
360
420



t ggccgggt t

gctcggggcg
tcgcattcgt
at gaccgt ca
cggcggt gga
gtgctgatca
t aacgat cct
ggttctctct
<210>
<211>

<212>
<213>

28
1328
DNA
Arti

<220>
<223>

bp)

<400> 28
agaaaat ct g

tt cgagcgcet
gcgggct gac
cgagt gt ccg
cgcaaat gct
aaat gaagag
caaagcccgt

gccaagttgc

ccactcctca
cgcgaaggt g
gctt gaggcece
cgaagt gt aa
t ggaagat ac
gtctttttca
ccgttgattt
tctgcecgtta

ficial

Synt heti ¢ Construct -

gcaccacacc
gcccggaaca
t ggt caaggc
ctgcattccc
gt cagct t at
cttcatgcgg
ct caagggtc

gaaggt ggat

cagt caat gc
gat ct cgccg
ct caat ct gg
at ggaggcgc
tgctct caag

acacgt aaaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgttcaggat gccgtggaac ttggagcgca

t cccageggt
tccttgggca
tcgttgatct
t gct gaagcg
agcggaggag

agccctt ggg
ggcactcgta
gagccttgcec
gt agcttagc
ttttgcaatt

tggcctcttt ctccatgggc gggctgggeg

Sequence

gagct gt cat
atgcgtacta
gcacgat agg
gccggat t gg
cttacat gaa
agggat gcgce
gccagcegt ga
gaaat ggt gt

gegttgttcc
gt at aggagc
gct gacgagc
gaaat cgcga
cacacaaaca
t cggcgecggg
ggcct gcgece
cggt ggat ga

gttatgtgtc
cat gaggcaa
gt gct gacgg
t ggt cgcgca
ct ct cgcagg
gct ccgeggt
taccgcct ac

ggagct t act

cacctcgatg
gaacggcagc
ccct gacgaa
tccecegtttc
ttgttggttg
tatttgaagc

Sequence No. 28, Exanple 28: designer
HydAl- pronot er-1inked Starch-Synthase-i RNA DNA construct (1328

gt caaacgcc
gt gaacagaa
ggt gt accgc
t aggcaagct
cact agcctc
gcagccagca
cgcact gcct

cgtctccgeca

Pagi na 51

480
540
600
660
720
780
840
860

60
120
180
240
300
360
420
480



aggagaacga
t gggt gccge
cgt aagt aac
ggagcgcatc
tggt gt gcaa
cctaacggcg
gcacccacgg
ttctccttge
actt ggcagg
ggctttgtge
ttcattaaat
gaagat act g
ctttttcaac

gttgattttg

tgccgtta
<210> 29
<211> 1889
<212> DNA
<213> Arti
<220>

<223>

gctcctgege
tgccgttgece
ct aacggt ga
agccgaccga
ggcgcagaag
ccggcttctc
acggctgctg
ggagacgagt
cagt gcggt a
t ggct gcacc
ggaggcegcet ¢
ctctcaagtg
acgt aaaaag

gectetttct

ficial

Synt hetic Construct-

gcccaact gg
ccgectgetg
gcagcat gca
tgttcgegtt
gcggecaggce
cagcaccttc
gttctgctgg
aagct cctca
ggcggt aggce
gcggagcccc
gttgatctga
ct gaagcggt
cggaggagt t
ccat gggcgg

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgctgtacca
ccgccacgaa
atattttagc
gct gt cgcag
cgccgcet gee
gtggcggcag
tacagcgcca
tccaccgaca
gcaggcct ca
gcgccgageg
gccttgeccc
agcttagctc

ttgcaatttt

gct gggegt a

Anyl ase DNA construct (1889 bp)

<400> 29

gcagaaccag
ggt gct ggag
gtcgatactc
gcccaaccgt
gctgctctgg
caggcggggce
gt t gggcgceg
ccatttcatc
cgct ggcgac
catccctccg
ct gacgaacg
ccecgtttcgt
gttggttgta
tttgaagcgg

cagccgt ccg
aagccggegce
ggaaact at a
gccaccgcecg
ccat aagt aa
aacggcagcg
caggagct cg
caccttcgca
cctt gagacg
cat gaagctc
gcggt ggat g
gct gat cagt
acgat cctcc

ttctctcttc

Sequence No. 29, Exanple 29: designer

agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt

caaacgaccc cgccgtacga acttttgtcg gggggcegcetc ccggat ggt a gggt gcgagt

Pagi na 52

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1328

60
120



gaccccgegce
gct cccggcet
ct cgcccgge
ccccegt gge
tcttcatcgt
gttttaactg
t ggacgacat
tcgccgagca
acaaggcgca
ccgacat cgt
tcttcgaggg
acgaccggcc
cgccggacat
ggct caggac
cggacgt ggc
ggacgt cgct
aggagct ggt
tcaccaccaa
ccgacggcaa
acaaccacga
agggat at gc
t cgact gggg

tacacagt ga

gact t ggaag
cgagcatatg
ccgct ccage
tgcccecggcet
cctccttgge
ggagt cgt gg
cgccgecegcet
agggt acat g
gct caagt cc
cat caaccac
cggcaccccg
ctacgccgac
cgaccacctc
cgacgt cggc
caagat ct ac
ggcgt acggce
gaact gggt g
gggcatcctc
ggcgeegggce
caccggct cc
ctacatcctc
ctt gaaggag
gagcaagct g

ggt t caaacg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

accccgecegt

acgaactttt

gccgecgtca ttgeccaagtc ctccgtctcce

gt gcgcccca tggecgeget gaagcccgece

caggccaacc
ctctcgtgca
aagcacaat g
ggcgt cacgc
ccgggecggce
ct cat cggcg
cgcacggcgg
gacgcgcgcec
ggcaccggca
aacccgcgeg
tt cgacggct
gt cgaccgct
ggggacggca
aacaaggt gg
aacgt ggccg
at gat cgggt
acgcagcaca
acgcacccag
gagat cgatc

cagat cat gg

agat ggcgaa
gcttggectc
gcggat ggt a
acgt gt ggct
tct acgacct
cgct ccacgg
agcgcaagga
t cgact gggg
acccggacac
t ccagaagga
ggcgcttcga
ccgagcccag
agccgaacct
gcgget ccgg
t ggagggcga
ggt ggccgge
tgtggccctt
ggaccccat g
gtctggtgtc

aggccgacgce

caaacacat g
cgggcaagtc
caacttcctg
ccccecggeg
ggacgcct cc
caagggcgtc
cggccggggce
cccccacat g
cggcgecgac
gctcgt cgag
cttcgccaag
cttcgeegtce
caaccaggac
ccccgecacc
gctgtggcge
caaggcggt g
cccttccgac
catcttctac
aat caggacc

cgacctttac

gt cggggggc
gcggecgt gg
gt caaggct g
tccctttctce
ctgtttcagg
at gggcaagg
tcgcagtccg
aagt acggca
aaggccat cg
atctact gca
at ct gccgeg
tt cggggccg
t ggct caact
ggct act ccg
gccgagat at
ccgcaccggce
acgt t cgact
ct gcgcggcea
accttcgtcg
agggt cat gc
gatcatttct

cgacagggga
cttgccgaga

Pagi na 53

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcgacggcaa ggtcatcgtc aagctcgggc caagatacga tgtcggacac ctcattcctg 1560
aaggcttcaa ggtggtcgcg catggcaatg actatgccgt atgggagaaa gt ataaggct 1620
gctgccccgg ctgectgectaa tctagataaa tggaggcgcet cgttgatctg agecttgecce 1680
cctgacgaac ggcggtggat ggaagatact gctctcaagt gctgaagcgg tagcttagcet 1740
cccecgtttcg tgctgatcag tctttttcaa cacgtaaaaa gcggaggagt tttgcaattt 1800
tgttggttgt aacgatcctc cgttgatttt ggcctctttc tccatgggcg ggct gggegt 1860
atttgaagcg gttctctctt ctgccgtta 1889
<210> 30
<211> 3089
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 30, Exanple 30: designer

St ar ch- Phosphoryl ase DNA construct (3089 bp)
<400> 30
agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggta gggt gcgagt 120
gaccccgcege gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcgggggge 180
gctcccggat ggecgeecgtc attgccaagt cctccgtctc cgecggeecgtg getcgecegg 240
cccget ccag cgtgcgecce at ggeccgege tgaagcccge cgt caaggct geccccgt gg 300
ctgcccecgge tcaggccaac cagat ggcgg at gcgaaagc aaacggaaag aat gaggcgg 360
ccaaact ggc gaaaattccg gcggctgcga atccattgge taatgaacca tcggcgattg 420
cat caaatat aagttaccac gtgcagtaca gtcctcattt ctcgccgact aagttcgagc 480
cggagcaagc tttctttgcc acggcggagg ttgtccgecga tcgtcttatt caacaatgga 540
at gagacata ccaccatttt aataaagttg atccgaagca aacatactac ctatcaatgg 600

Pagi na 54



aatttcttca
at gct gat gc
at gct gcact
caacattgaa
agaagat cac
ctt gggaagt
tt aat ccaaa
at at accaat
aagct agcgc
cacagcttca
aagaagggaa
atatgattct
aggt agct gt
tgct aat gga
ttgcttatac
t gt ggaagct
caat ggt ccg
at aat aat cc
cggt aaat gg
atgtttctct
ggct ccggtt
agtgggttac

aggaaggact
tttaaat aat
aggaaat ggt
tttgcctgca
caagcagggt
t gt caggcat
t ggaacgaga
t ccagggt ac
tgaggatttc
ttctcgagcet
gcttttaagg
t agat t caag
acaact gaat
t gaggaagga
caat cacaca
tcttcctcge
ct ccacaagg
caaaaagccg
tgttgctcag
at ggccaaac
ttgcaatcct

gaacct t gac

ttgactaatg
ttggggcatg
gggctgggca
tggggttatg
caagaagaag
gat gt ggt at
aaat gggttg
aaaaccaaga
aatttatttc
caacagattt
ct gaaacaac
gagaggaaaa
gatactcatc
ctt ggat ggg
gtacttcctg
cat at ggaaa
agtgaccttg
gttgttagga
ttgcacagtg
aaact ccaaa
gagct cagca

ctgcttgtag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caat t ggcag
tccttgagga
ggctagcttc
gtttgagata
ttgct gaaga
ttccggtcag
ggggt gaagt
acact at cag
agtttaatga
gt gct gt gct
aattctttct
gt ggaaggca
caacacttgc
at gaagcat g
aagcacttga
t aatt gaaga
agagt aagat
t ggcaaact t
atatcttaaa
at aaaact aa
aaat t at cac

gtcttcgtca

tttggacatt
gat agct gaa
atgcttctta
ccggt at ggg
ttggcttgag
attttttggg
t gt ccaagcc
tcttegtcte
t ggacaat ac
ct accccggg
ct gcagt gct
gt ggt ct gaa
aatt ccagag
ggat at aaca
gaagt ggt ca
gatt gacaag
tcccagcatg
atgtgtagta
ggccgacttg
tggcat t act
aaaatggtta

gtttgctgac

cagaat gcat
caggaaaaag
gact ccat gg
ct gtt caagc
aaatttagtc
agtgttatgg
gtagcttatg
t gggacgct a
gaatctgctg
gattctactg
tcacttcagg
tttcccagca
tt gat gcgat
acaaggact g
caagcagt aa
agattcattg
tgcatcttgg
tctgcgcata
ttcgct gact
cct cgt cgat
aaaaccgatc

aacacagaac

Pagi na 55

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



t ccaagct ga
ggcgagt aac
ttcatgaata
t gaaggagat
ggaaagcat t
gt gaagt cgt
attacaat gt
gcacagcagg
tcattatagg
atttctttct
atggattgtt
catttggaag
gt cgt ggt ga
gagt t gacca
ct ggcagt gg
acat aacaga
cctgacgaac
ccecegtttceg
tgttggttagt
attt gaagcg
<210>
<211>

<212>
<213>

31
1949
DNA
Arti

at gggaat ct
cggt gt aacg
caagagacaa
gagccct cag
t gcaacat at
caacaccgat
ctctgttgeg
cat ggaggca
aacat t ggat
ctttggtgca
caaaccagat
ct at gact ac
ttattttcta
agctt acaag
gaaatt cagc
at gccgt aca
ggcggt ggat
t gct gat cag
aacgatcctc

gttctctctt

ficial

gct aagat gg
attgatccta
ctgct aaat a
gagcggaaga
acaaacgcaa
cct gaggt ca
gagttgctta
agt ggcacaa
ggagct aat g
ggagcagacc
cctcggtttg
aacccgcttc
gttggttatg
gaccggaaga
agt gat cgca
t cat gat aaa
ggaagat act
tctttttcaa
cgttgatttt

ctgcecgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccagt aagaa
atagcttatt
ttttgggcge
aaact act cc
aaagaat agt
atagttattt
tt ccaggaag
gcaacat gaa
t ggaaat cag
aagt ccct aa
aagaggccaa
ttgattccct
acttcccaag
agt ggct gaa
caat t gcaca
t ggaggcgct
gct ct caagt
cacgt aaaaa

ggcctcttte

acatttggca
t gacat acaa
aat ct acaga
acgcaccatt
aaagttggtt
gaaggt ggt a
t gagct at ct
attttctcta
gcaggagat a
gct gcggaag
gcaatttata
ggaggggaac
ttacttagag
gatgtctata
gt at gct aag
cgttgatctg
gct gaagcgg
gcggaggagt
t ccat gggcg

gact acat at
gt caagcgca
t acaagaagt
atgtttggag
aatgatgttg
tttgttccaa
cagcatatta
aatggttgcc
ggagaggaga
gaaagagaag
agaagt ggag
actggttatg
gct caggaca
ttaagt acag
gaaat ct gga
agccttgecc
tagcttagcet

tttgcaattt

ggct gggegt

Pagi na 56

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3089



<220>
<223>

<400> 31

agaaaat ctg
caaacgaccc
gaccccgegce
gct cccggat
cccgctccag
ctgcceccgge
gat caat ggc
tcacagttga
agggcct cag
ccact ggcca
t ct gcgaaat
gaat ccccga
gt gt acagca
tgggctttac
gat ggaccaa
aagaagcttt
t ggt gct aat
ct ggcacact
gcacaggcgt

acaatttacc

Synt heti ¢ Construct -
Hexose- Ki nase DNA construct (1949 bp)

gcaccacacc
cgccgtacga
gact t ggaag
ggccgeegtc
cgtgcgececc
t caggccaac
t gat at gccg
ccaggagaag
t gt cgaaggc
t gagaaaggt
tgagctctcc
agagct caag
gttcat agaa
cttttcgtac
gggt ttt gat
ggct aagaag
tactttacag
tattgcttcc
caacgccgcec

tcccgacacc

at ggt agggt
acttttgtcg

ggtt caaacg
at t gccaagt
at ggccgcegce
cagat ggct a
aaggat gt gc
ct gaagcaga
ggaaacattc
acatttctgg
gaagagaagg
agcggt gaat
tactaccatg
cctgctactc
att gacggcg
gttaaaaatt
ggtctcccca
gcctacactg
t acat ggaaa

ccagtcgcta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgagt gacc
gggggcgct ¢
accccgecegt
cctcegtcte
t gaagcccge
t aacaccccg
tt gaccagct
tcgttgagca
ccat gaacgt
ct ct ggacat
gcgagtttga
cat cagaact
acggttgcac
aagaat at gt
t cgagggcaa
cagctctttce
ttaaagttgc
acccagagat

at gcgggctc

t caact gcga

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
ccgaaaacct
caagacgct g
tttcat caag
gact t gggtt
ggggggcacc

t gt cacacag
at gggaat at
ggctttgcca
t gaccacggt
agacgt cgtc
cccatttttc
cgctctagta
gaaaat cggc
tat ccct aaa

at acggcgcc

Sequence No. 31, Exanple 31: designer

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
t cccggaagg
gaagagct ct
gagt t acaga
ctgggatttc
aacct gcgcg
tccaagtatc
attgccgact
gacct gccgc
gt cct acaga
ccaatgttag
tttggctata
aacgacacga
tgtatcttcg
at agcccact

tt cgacaacg

Pagi na 57

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aactcattgt cctcccccga acgcagtatg acgacgtatc ccaactacgt aaaccat act 1260
ccctggactc ctccttccta gecttcatcg aagaagatcc cttcgagaac ctgtcagaaa 1320
cgcgagatct cttcgaacgc accctgggga tctacgcatt gccctcggag ctagaattct 1380
gcagacgcct ggcggaattg atcggcacac gtgccgcacg cctctccget tgeggtgttg 1440
cggccat ctg caagaagaaa aatatcaccc attgccatgt cggagcggac gggtcggt gt 1500
tcgagaagta cccgcatttc aaggccaggg gcgccagagc cctgcgggag atccttgact 1560
ggccagat ag tgaaccggat cgggttgtga tgagcggagc ggaggatggg tctggegttg 1620
gtgcggcget tattgcgget ttgacgcttg agagggttaa acaagcttct tgggaatgga 1680
agt acat cgg aagcggtctg tcttaataaa tggaggcgct cgttgatctg agccttgcecc 1740
cct gacgaac ggcggtggat ggaagatact gctctcaagt gctgaagcgg tagcttagcet 1800
cccecgtttcg tgectgatcag tctttttcaa cacgtaaaaa gcggaggagt tttgcaattt 1860
tgttggttgt aacgatcctc cgttgatttt ggcctctttc tccatgggcg ggct gggegt 1920
atttgaagcg gttctctctt ctgccgtta 1949
<210> 32
<211> 2249
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 32, Exanple 32: designer

Phosphogl ucormut ase DNA construct (2249 bp)
<400> 32
agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgetc ccggat ggta gggt gcgagt 120
gaccccgcege gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcgggggge 180
gctcccggat ggccgeecgtc attgccaagt cctccgtctc cgecggeecgtg getcgecegg 240

Pagi na 58



cccgct ccag
ct gccecegge
ccttcacaga
agcctcacta
aaggt gccac
t gat cgccaa
ttctttccac
ttctcactgc

t gggaaacgg

aattgacttc
tgcaat t ggg
t gaaggat at
agggattcaa
tcttcgttga
actttggtgg
t cgat aagga
tctacggt gc
ccgatt ccat
cct ct ggagc
ccggt t ggaa
agtcgtttgg
cctggttgaa

cgtgcgcccc
t caggccaac
ccaaaagcct
cact gaaaac
tcttgttgta
aat cgcct cg
t ccagcaact
ttcacacaac
t gcaccagct
gt acaagctc
ccctcttgaa
ctttgacttc
ggttttattt
agaatt agga
tttacaccca
gaat att gcc
tggtaccttt
cccttacttc
catcgatttg
gttcttctge
aacaggct cc

cgt gct agca

at ggccgcegce
cagat gt ccg
ggaacctctg
ttcattcagg
ggaggt gat g
gccaacggag
tcgcat gt aa
cccggaggcec
ccagaat cgg
attgatttac
gt ggaaat ca
cccttgatca
gattcgctca
ttgcctctta
gat ccaaact
tttggtgctg
gtttcgcectg
aagaagcaag
gt agcaaagg
aaccttttcg
aaccacat ca

gat t acaacg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gaagcccgce
atttctccgt
gt ct cagaaa
ctattctcga
gcecgtttcta
tttccaagtt
t caggat cag
ccaaaaacga
ttaccaacaa
ccgacattga
ttgactccac
agtcgttcct
at ggt gt cac
act caat cca
t gacct at gc
cat ct gat gg
gt gact ct gt
gt gt ct acgg
ct aaaggatt
acgct gacaa
gagaaaagga

t caagaat cc

cgt caaggct
ccagaccatt
gaaagtt act
tgccattccg
caacgacaag
gattttgggt
gggt gcaact
tttgggtatt
gat ct at gat
tttgtccaaa
ctctgattac
cgagact gcc
tggccect ac
aaat taccac
tcatactttg
t gacggt gac
agccatcatc
tttggccaga
gaatgtttac
gttgagtatc
cggcctttgg

agaat ccaag

gcccecgt gg
gccaccacgg
gtgtttcaac
gaaggt gccc
gt cat caact
caagacggga
ggaggaatta
aagt acaact
gt ct ccaagg
acccagaccg
gt agccat gt
act aaggagc
ggct acaaga
ccattgcctg
gt cgagaggg
agaaacat ga
t cggaat acg
tccatgccta
gaagt gccaa
t gt ggt gaag
gctgtagttg

acatctattt

Pagi na 59

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctgtagtgca gaactcgttt tggaagaaat acggaagaac tttcttcact agatatgact 1620
acgaaaacgt atcgtctgaa ggtgctgccg agctcatcaa cttgttgtct tctattgttg 1680
act ct aagaa accaggaagt agcttagctg atggctacgt cgtcaaggaa gctgctaact 1740
tctcgtacac cgatttggac ggctctgttt cgtccaacca aggtttgttc atcaagtttg 1800
aaagcggctt gagattcata gtaagattgt ctggtactgg atcatccggt gctacagtca 1860
gattatatct cgaaaagcac tctgccgacg aatccaccta tggcttaggc gtagaccagt 1920
acttagttga tgacatcaag tttgtcttgg acttgttgaa gttcaagcag ttcttgggaa 1980
aggat gaacc agatgttcgt acctagtaaa tggaggcgct cgttgatctg agccttgecc 2040
cctgacgaac ggcggtggat ggaagatact gctctcaagt gctgaagcgg tagcttagcet 2100
cccegtttcg tgctgatcag tcectttttcaa cacgtaaaaa gcggaggagt tttgcaattt 2160
tgttggttgt aacgatcctc cgttgatttt ggcctctttc tccatgggcg ggct gggcegt 2220
atttgaagcg gttctctctt ctgccgtta 2249
<210> 33
<211> 2231
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 33, Exanple 33: designer

d ucosephosphat e- |1 sonerase DNA construct (2231 bp)
<400> 33
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggtgcgagt 120
gaccccgcgec gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgecggecgtg gctcgeccgg 240
cccget ccag cgtgcgeccc atggeccgecge tgaagcccge cgtcaaggct gcccccgt gg 300

Pagi na 60



ct gceceegge
ct gaattgcc
ct gt caagca
ccaact at ga
tcattgctgce
t gt t caaagg
gaaacagagc
ctgtcttgaa
at accggt aa
cagt cat ggt
ccaacattga
tgtttttgat
ccaagaact g
ctgctttgtc
ttggtttcga
ttgccttgta
acaaccactt
ctgtctggta
acttgcacag
ttaccagagg
ct accaacgc
ctgatttcat

tgttggcttc

t caggccaac
agcct ggt ct
agaattccaa
tggttccaaa
attgattgaa
t gaacacat ¢
t aacaagcca
gcacat gaag
gaagat cacc
cact gaggct
cggt act cac
tgcttccaag
gttcttgtcg
cact aacgaa
aagttgggtc
cat t ggct at
cacccaaacc
caacaacttc
attcccagcc
taacgtgttt
t caacact ct
cttagct gct

aaacttcttt

cagat gt cca
aagt t gcaaa
aaagat gcca
atcttgttcg
ct ggccaagg
aactccactg
atgtacgttg
gagttctctg
gatgttgtta
tt gaagcact
att gct gaaa
actttcacta
aagacaggt a
accgaagttg
ggt ggt cgt t
gacaactttg
ccatt ggaag
tttggtgetc
tacttgcaac
act gact act
ttcttccaat
caat ctcata

gct caagct g

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at aact catt
aaatttatga
agcgttttga
act act caaa
aggct aacgt
aagat cgt gc
at ggt gt caa
aacaagttcg
acat cggt at
acgct ggt gt
cct t gaaggt
ccgct gaaac
atgatccatc
ccaagt t cgg
actctgtctg
aggctttctt
acaacattcc
aaacccattt
aat t gt caat
ctactggttc
tggttcacca
acccaattga

aagctttaat

cactaacttc
at ct caaggt
aaaat t gaac
gaacttggtc
caccggtttg
tgtctaccac
cgttgctcca
ttctggtgaa
tggtggttcc
cttggatgtc
tgttgaccca
t at cact aac
tcacatt gct
tatt gacacc
gtcggctatt
gaagggt gct
attgttgggt
ggttgctcca
ggaat ct aac
tatcttgttt
aggt accaag

gaacaaatta

ggt t ggt aag

aaact ggcca
aagactttgt
aagactttca
aacgat gaaa
agagat gcta
gtcgcattga
gaagt cgact
t ggaagggt t

gatttgggtc
cacttcgttt

gaaact actt
gct aacact g
aagcatttcg
aaaaacat gt
ggtttgtctg
gaagccgt cg
ggtttgttgt
tt cgaccaat
ggt aagtct g
ggt gaaccag
ttgattccat
cat caaaaga

gat gaagaac

Pagi na 61

360
420
480
540
600
660
720
780
840
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1080
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1380
1440
1500
1560
1620
1680



aagtt aaggc tgaaggtgcc

gaccaactac ctctatcttg

cctactacga acatgttact

t gaat t gggt

ttctacccac

aat ggggt gt

cctccaccat
ggat gt gat a aat ggaggcg
at ggaagata ctgctctcaa
agtctttttc aacacgtaaa
tccgttgatt ttggectcett
ttctgccgtt a
<210> 34

<211> 1709
<212> DNA

<213> Artificia
<220>
<223>
<400> 34

agaaaat ctg gcaccacacc

gct gcaacgg tcgcattgcc

Synt heti ¢ Construct -
oxyphot obacteri a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

actggtggtt tggtcccaca caaggtcttc

gct caaaaga
tt cact gaag
aaagt ctt gg
gatgcttcta
ctcgttgatc
gt gct gaagc
aagcggagga
tctccat ggg

Sequence

But anol

at ccaaactc

aagattctgc

t gcaagagac gctcacgcga tacctctggg

t gggccacat gacccccatc
tcagttcaca ggtagat aat
at at ct gt aa t acaaaaact

catgattcat ctggctaaat

gagagact cc
gt cgcgggt ¢
gt at cgagac

tggatgttca

ttact ccagc
gtgccatttg
ct aaagt cat
ccaacggttt
t gagccttgce
ggt agct t ag
gttttgcaat

cgggct gggce

tactttgggt
gaat at caac
cggcaaggaa
aat caat caa
cccct gacga
ctcceegttt
tttgttggtt
gtatttgaag

gccacccgca aaccaat ggc

gt gct gagcg

ctttgtctce

cgt gcaat ca ccgcattccc

gaacgt ggca aat ggaggga

ttgatagtta gcaat aaata

aagaaaaaag

act gacccat

tagcaaaatt

t gaagacaag

t caggt aaca
gctttgattg
tctttcgacc
tt ggacaact
tt caaggaat
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctctc

Sequence No. 34, Exanple 34: designer
Dehydr ogenase DNA construct (1709 bp)

at ggccgage
gctgctgatc
caacgcgctt
ccagagt t gt
cagtttcaga
tacaaat gtt

ggcaacaacc

Pagi na 62

1740
1800
1860
1920
1980
2040
2100
2160
2220
2231

60
120
180
240
300
360
420



at ggagaat t
aagcttccag
agt at aaaaa
gttgaattaa
ctttgcagaa
t gct caaagg
aat ccagct a
ggttctgaaa
acaggat cac
ttgccagcaa
tattttaata
acttgtataa
aat at aat gt
gcttggactt
gtaggtcttg
gataagtttg
gaagcaat ag
gaact t ggaa
gctttagaat
tccctttaat
gaaat gcccc

acacgat agg

ttagatttaa
aggttttaaa
agaat ggact
gtggtattga
aaaat aaagt
ttat aggggc
aaat aggt ga
t gaat agaaa
ct aagat gat
tt caaacagc
aaact acaga
aatattgccc
gggctagttc
gt cat ccaat
caattttaac
ttaacgtatg
at gcaacaga
t agat aaagc
at gcat at gt
aaggct gaga
cctatttttt

gttctctctt

tgcat at aca
aagat at ggt
ct at gat act
accaaat cca
agatgttatt
aggttattat
ggttttacca
tgctgttatt
ccct caaact
tgcaggt t gt
tgcttttgta
tgttgcttta
aatggctctt
agaacat gaa
tccaagttgg
gcatttagaa
aaaattcttt
aaactttgaa
ttcattaaat
tcttcttcag
gt ct agccat

ctgccgtta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagatgcttt
aaaaat at at
at ccaaaagc
agaat t gaaa
ttagctgttg
t at gct ggag
at agt gacag
t caaagat gg
tctattttag
gctgatatta
caagat aaat
aaggaaccaa
aacggacttt
tt aagt gcat
at gagat ata
caaaaagaag
aaagcttgtg
aagat ggcaa
gccgaggat g
tgcattgtag

cct gccacgt

t t ggaaaggg

tacttgcata
t att gaaaga
ct gt aagacg
gt ggagggag
at gcat ggga
ttttaacaat
at acaaat ga
at ccagaat a
t gt cacacat
tt gcggaagg
agaat t at ga
taggaagt gg
tttatgatat
tcttaagtga
ataaatttgc
gt at t ccaat
aagct gcagt
t at at aaaat
tt gaat gaag
tt gacagggt

acaaat agag
tggtggtgga
ttttaatatt
t ggagt t gaa
t acaat agac
ccttgtaaaa
ggcagct act
aaagcttgga
tttgtataca
atttgaacaa
tttgttgcaa
agct agagca
gaaagct gga
aact cat gga
t gt aacagtt
tcttgcaaat
gact ttaact
agaacat ggt
tttagaaatg
ggttaggggg

agcaatttcg

Pagi na 63

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1709



oxyphot obacteri a

<210> 35
<211> 1967
<212> DNA
<213> Arti
<220>
<223>

bp)
<400> 35

agaaaat ct g
gct gcaacgg
t gcaagagac
t gggccacat
tcagttcaca
atat ct gt aa
cat gat t cat
at gat t aaag
aat gccaat c
gaaaat gct a
gaacaaagag
ctagct acaa
cat gaatt ag
ggagat aacg
ccttctacga
aat act gt gg

at gat aaat a

ficial

Synt hetic Construct-

gcaccacacc
tcgcattgee
gct cacgcga
gacccccatc
ggt agat aat
t acaaaaact
ct ggct aaat
acacgct agt
t aaagaact a
t aagcaat gc
aaaaaat cat
tgattcttga
tagct aaat a
ggct t acagt
at ccaact ga

tatttaacgg

Sequence

at ccaaactc
aagattctgc
tacctct ggg
gagagact cc
gt cgcgggt ¢
gt at cgagac
tggatgttca
ttctataaca
caaggat gat
cgt acacgca
aact gagat a
agaaacacat
cact cct ggg
t gt agaaat g
aact gt aat a

acat ccaggc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccacccgeca
gt gct gagcg
cgt gcaat ca
gaacgt ggca
ttgatagtta
aagaaaaaag
act gacccat
aaagatttaa
tcttcatgtt
caaaagat at
agaaaggccg
at gggaagat
acagaagat t
tctccatatg
t gt aat agt a

gct aaaaaat

aagctattat ttcatgtggt ggtcctgaga

aaccaat ggc
ctttgtctcc
ccgcattcce
aat ggaggga
gcaat aaat a
t agcaaaat t
t gaagacaag
aat t aaaaac
tcggagtttt
tatcccttca
cat t agaaaa
at gaagat aa
t aact act ac
gcgtt at agg
t aggcat gat
gtgttgettt

atttagtaac

Sequence No. 35, Exanple 35: designer
But yr al dehyde Dehydr ogenase DNA construct (1967

at ggccgage
gctgctgatc
caacgcgctt
ccagagt t gt
cagtttcaga
tacaaat gtt
ggcaacaacc
aaat gt t gaa
cgaaaat gt t
tt at acaaaa
t aaagagat t
aat at t aaag
tgcttggtca
t gcaat aact
agct gct gga
t gct gt cgaa

aact at aaaa

Pagi na 64

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



aat ccaacta

ggaact ggag
gctggtgcetg
aagagt at ca
gtatttgttt
gt aattataa
gaaact caag
gat gaaat ag
aggcat ccat
gat at agat g
tatatttatt
atctttgtaa
actttcacta

caaagaagat

gaat gaaggg
gacagggt ag

<210>
<211>
<212>
<213>

36
1602
DNA
Arti

<220>
<223>

bp)

<400> 36

t ggact ct ct
ggccaggaat
gaaat ccacc
tt gaaggctg
tt gagaacgt
at gaagat ca
aat act ct at
atgttgagtc
ttgttatgac
aagct attga
caaaaaat at
agaat gct aa
ttgctggatc
gt gt act cgc
ttagggggga

caatttcgac

ficial

Synt heti ¢ Construct -
oxyphot obacteri a

agat gcaat t
ggt aaaaacc
agttattgta
ttcttttgat
t gcagat gat
agt at caaag
aaat aagaaa
tccttcaagt
agaact cat g
at at gcaaaa
agacaacct a
atcttttgee
cact ggt gaa
cggt t aat aa
aat gcccccc

acgat agggt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at t aagcacc
ctcttaaatt
gatgatactg
aataatttac
ttaatatcta
ttaat agat t
tgggt cggaa
gttaaat gca
at gccaat at
at agcagaac
aataggtttg
ggtgttgott
ggaat aactt
ggct gagatc
tattttttgt
tctctcttct

cttcaat aaa
ct ggt aagaa
ct gat at aga
cttgtattge
acat gct aaa
tagtattaca
aagat gcaaa
taat ct gcga
taccaatt gt
aaaat agaaa
aaagagaaat
at gaagcaga
ct gcaagaaa
ttcttcagtg
ctagccat cc

gccgtta

actactttgc
agct at aggt
aaaggct ggt
agaaaaagaa
aaat aat gct
aaaaaat aat
attattctta
agt aagt gca
aagagt t aaa
acat agt gcc
cgat act act
aggctttaca
ttttacaaga
cattgtagtt
tgccacgttt

Sequence No. 36, Exanple 36: designer
But yryl - CoA Dehydrogenase DNA construct (1602

Pagi na 65

1080
1140
1200
1260
1320
1380
1440
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1560
1620
1680
1740
1800
1860
1920
1967



agaaaat ct g
aat caccgca
t ggcaaat gg
agt t agcaat
aaaagt agca
cccat t gaag
acaacaaat g
cgaaacagaa
tatcccattt
t gt ggaagaa
attatgtgca
tgatctttgc
agat gct gca
tt caaaaat c
agat aagagt
attctcaata
agtt at ggaa
t ggt at agca
tatt gcagaa
taaaccatta
ccaagct gct
ct cagt agat

t aaagcagt t

gcaccacacc
ttccccaacg
agggaccaga
aaat acagtt
aaatttacaa
acaagggcaa
gt t agagaat
agattcccta
t ct aaagaat
tt at caaaag
tcagtaatta
agcggt aaaa
ggacaacaaa
ttcat aacaa
caaggaacaa
ggaaaat t ag
aact gcat ag
at gaaaact ¢
ggagcttttg
tcagcattcc
aaat act t ag
gct gcaagag

caaatctttg

tgatct gcaa
cgctttggge
gttgttcagt
tcagaat atc
atgttcatga
caaccat gaa
t cgcagt aaa
t ggaaaacgt
ttggtggagce
tttgtggtac
at gaaaat gg
agat cggt gc
caact gct gt
at ggt ggagt
aaggaatttc
aaaat aagat
t accaaaaga
ttgatggagg
aagaagct gt
aaggattaca
tatacctagc

ctaaattatt

gtggat at gg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagacgct ca
cacat gaccc
t cacaggt ag
t gt aat acaa
ttcatctggce
tttccaatta
t gaagt t aag
t gaaaaaat g
aggcggagat
t acaggagt t
aact aacgaa
tttcggatta
at t agaaggg
t gct gaaact
tgcattcata
ggggat caga
aaacctactt
aagaat t ggt
taactatatg
atggtatata
t gcaacaaag
t gct gcagat

ttacact aaa

cgcgat acct
ccat cgagag
at aat gt cgc
aaactgtatc
t aaat t ggat
act agagaac
ccaat agct g
gctaagctta
gttctttcat
attctttcag
caaagagcaa
act gaaccag
gatcattatg
ttcat aat at
gt agaaaagt
gcatcttcaa
agcaaagaag
atagct gctc
aaagaaagaa
gct gaaat gg
aagcaagct g
gt t gcaat gg

gaat acccag

ct gggegt gc
act ccgaacg
gggt ct t gat
gagacaagaa
gttcaact ga
aacaat t agt
ct gaaat cga
aaat gat ggg
at at aat agc
cgcatacatc
aatatttacc
gt gct ggt ac
t att aaat gg
ttgctat gac
cattcccagg
ctact gagtt
gt aagggat t
aagctttagg
aacaatttgg
at gt t aaaat
gt gagcctta
aagtt acaac

t agaaagaat

Pagi na 66
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LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gat gagagat gctaaaatat gcgaaatcta cgaaggaact tcagaagttc aaaagat ggt 1440
tatcgcagga agcattttaa gataaggctg agatcttctt cagtgcattg tagttgaatg 1500
aagggttagg ggggaaatgc ccccctattt tttgtctagc catcctgecca cgtttgacag 1560
ggtagcaatt tcgacacgat agggttctct cttctgccgt ta 1602
<210> 37
<211> 1248
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 37, Exanple 37: designer

oxyphot obact eri al Crotonase DNA construct (1248 bp)
<400> 37
agaaaat ct g gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggegtgce 60
aat caccgca ttccccaacg cgctttggge cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180
agttagcaat aaatacagtt tcagaatatc tgtaatacaa aaactgtatc gagacaagaa 240
aaaagt agca aaatttacaa atgttcatga ttcatctggc taaattggat gttcaactga 300
cccattgaag acaagggcaa caaccatgga attaaaaaat gttattcttg aaaaagaagg 360
gcatttagct attgttacaa tcaatagacc aaaggcatta aatgcattga attcagaaac 420
act aaaagat ttaaatgttg ttttagatga tttagaagca gacaacaatg tgtatgcagt 480
tatagttact ggtgctggtg agaaatcttt tgttgctgga gcagatattt cagaaatgaa 540
agatcttaat gaagaacaag gtaaagaatt tggtatttta ggaaataatg tcttcagaag 600
attagaaaaa ttggataagc cagttatcgc agctatatca ggatttgctc ttggtggtgg 660
atgtgaactt gctatgtcat gtgacataag aatagcttca gttaaagcta aatttggtca 720
accagaagca ggacttggaa taactccagg atttggtgga actcaaagat tagcaagaat 780

Pagi na 67



agttggacca
agct t at aga
aaaagcaat g
tgct at agac
ctttgggaag
aagagcagaa
t gaat gaagg
t gacagggt a

ggaaaagct a
at aggct t ag
gct aacaaga
agaggaat gc
tgctttgcaa
aagaattttc

gttagggggg

gcaatttcga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagaattaat ttatacttgt gaccttataa atgcagaaga

tt aat aaagt
ttgcagct aa
aagtt gat at
cagaagat ca
aaaat aaat a
aaat gccccc

cacgat aggg

<210> 38

<211> 1311

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct-
oxyphot obacteri a
construct (1311 bp)

<400> 38

agaaaatctg
aat caccgca
t ggcaaat gg
agtt agcaat
aaaagt agca
cccat t gaag
gggt get ggt

aaaggaagaa

gcaccacacc
ttccccaacg
agggaccaga
aaat acagtt
aaatttacaa
acaagggcaa
at cgttcaag

tttgttgaca

t gat ct gcaa
cgctttggge
gttgttcagt
tcagaat atc
atgttcatga
caaccat gaa
cattcgctca

gaggaat agc

agttgaatta gaaaaattga tggaagaagc

tgct ccaaaa
agat gcagct
aacagaagga

aggct gagat

gcagt t gcat
at at t aat ag
at gact gcgt
cttcttcagt

ctattttttg tctagccatc

ttctctcttc tgecgtta

gagacgct ca
cacat gaccc
t cacaggt ag
t gt aat acaa
ttcatctggc
aaagattttt
aaaaggt t gt

t ggaat cact

cgcgat acct
ccat cgagag
at aat gt cgc
aaactgtatc
t aaat t ggat
gt act t ggag
gaggt aattg

aaaggat t ag

att gt aaaga
aagcagaaga
tcttagaaag
gcat t gt agt

ctgccacgtt

Sequence No. 38, Exanple 38: designer
3- Hydr oxybut yryl - CoA Dehydr ogenase DNA

ct gggegt ge
act ccgaacg
gggt ctt gat
gagacaagaa
gttcaact ga
caggaact at
t aagagacat

aaaagcaagt

Pagi na 68

840
900
960
1020
1080
1140
1200
1248

60
120
180
240
300
360
420
480



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gct aaagga aaaat gt ctg aagaagat aa agaagctata ctttcaagaa tttcaggaac 540
aactgatatg aagttagctg ctgactgtga tttagtagtt gaagctgcaa tcgaaaacat 600
gaaaattaag aaggaaatct ttgctgagtt agatggaatt tgtaagccag aagcgatttt 660
agcttcaaac acttcatctt tatcaattac tgaagttgct tcagctacaa agagacctga 720
taaagttatc ggaatgcatt tctttaatcc agctccagta atgaagcttg ttgaaattat 780
t aaaggaata gctacttctc aagaaacttt tgatgctgtt aaggaattat cagttgctat 840
t ggaaaagaa ccagtagaag ttgcagaagc tccaggattc gttgtaaacg gaatcttaat 900
cccaatgatt aacgaagctt cattcatcct tcaagaagga atagcttcag ttgaagat at 960
tgatacagct atgaaatatg gtgctaacca tccaatggga cctttagctt taggagatct 1020
tattggatta gatgtttgct tagctatcat ggatgtttta ttcactgaaa caggtgataa 1080
caagt acaga gctagcagca tattaagaaa atatgttaga gctggatggc ttggaagaaa 1140
at caggaaaa ggattctatg attattctaa ataaggctga gatcttcttc agtgcattgt 1200
agt t gaat ga agggttaggg gggaaatgcc cccctatttt ttgtctagcc atcctgccac 1260
gtttgacagg gtagcaattt cgacacgata gggttctctc ttctgccgtt a 1311
<210> 39
<211> 1665
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 39, Exanple 39: designer

oxyphot obact eri al Thi ol ase DNA construct (1665 bp)
<400> 39
agaaaat ctg gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggcgtgc 60
aat caccgca ttccccaacg cgctttgggc cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180

Pagi na 69



agtt agcaat
aaaagt agca
cccat t gaag
tacagccatc
tatcgttatc
at acat ggga
caaggct ggt
tcttaact gt
tgccggt gt
atatcgtatg
tgctctttgg
agagt gggat
ttgtgcagca
gaagaaagag
atctctttca
aggt at caac
cggcgtt aag
tatgggtatc
cgt at ct gag
t ggt aaggat
tcttggacac
gcagaagaaa

cgctactatc

aaat acagtt
aaatttacaa
acaagggcaa
ggaacaat gg
aaagaggct c
tgcgttattc
cttcctgtag
gt t aaccagg
at ggaaaaca
at gt ggccaa
gatgctttca
cttacacgtg
at cgaagct g
acagttat ct
aagcttcgtc
gacggt gct g
cctatggcta
ggt cct gt ag
ttcgatatca
ctt ggaat cg
ccagt t ggag
gacgct aaga

gt t gagaagt

t cagaat atc
atgttcatga
caaccat ggg
gt ggat ct ct
ttaaccgcge
aggcaggaca
aagt acct gc
cagct cagat
tgtcacttgce
gccagagcca
atgattatca
aagagct cga
gcgcattcaa
t cgat acaga
ct at caacaa
cagcact cgt
cattcgtagc
cagct act ca
t cgaggct aa
acgt ccacaa
cttcaggtgc
agggt cttgce

acgaat aagg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gt aat acaa
ttcatctggce
caaagaaagt
t agcacaat t
aggt gt t aaa
gggacagaac
agt t acaact
gat cat ggct
accatttgca
gggtggtct t
t at gat ccag
tgagtttgca
ggat gagat ¢
t gaaggccca
ggat ggattc
agttatgtct
t ggagcact t
gaaggct at g
cgaagcattc
gcagct caat
tcgtatcctt
tacactttgc

ctgagatctt

aaactgtatc
t aaat t ggat
agttttagct
cctgcagt ag
cctgaagat g
gttgctcgtc
aacgttgtat
ggagat gctg
cttcctaatg
gt agacact a
acagcagaca
gct aagagcc
gttcctgtag
agacagggt g
gttacagctg
gaagagaagg
gctggtgttc
aagaaggct g
gcagct cagt
cctaacggtg
gttacacttc
at cggt ggcg

cttcagtgca

gagacaagaa
gttcaact ga
gtgcatgtcg
atttaggtgc
tt gat cacgt
aggcttctat

gtggttcagg
atatcgttgt

gccgt tacgg
tggtt aagga
acat ctgcac
agaacaaggc
agat caagaa
ttacacctga
gtaacgcttc
ct aaggagct
gt cct gaagt
gt at cgagaa
ct gt agcagt
gt gct at cgc
tt cacgagat

gtatgggatg
ttgtagttga

Pagi na 70

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gaagggtt aggggggaaa tgccccccta ttttttgtct agccatcctg ccacgtttga 1620
cagggt agca atttcgacac gatagggttc tctcttctgc cgtta 1665
<210> 40
<211> 4071
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 40, Exanple 40: designer

oxyphot obact eri al Pyruvat e- Ferredoxi n Oxi dor educt ase DNA

construct (4071 bp)
<400> 40
agaaaat ct g gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggegtgce 60
aat caccgca ttccccaacg cgctttgggc cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180
agttagcaat aaatacagtt tcagaatatc tgtaatacaa aaactgtatc gagacaagaa 240
aaaagt agca aaatttacaa atgttcatga ttcatctggc taaattggat gttcaactga 300
cccattgaag acaagggcaa caaccatggc gcagaggtgc aaggagcccg tcgacggaac 360
gacagccacg acgcacgtgg cctacttcat gagcgacagc gcgttcatct tccccatcac 420
gcccagcetcg gtcatgtccg aggtcgeccca cgagtggt cc at gaacggcc gcaagaacgc 480
cttcggccag cccacgatgg tccgccagat gcagagcgag gctgggtctg ccggcgecct 540
gcacggcgcg ctcagcgagg gagcgctggc gacgacgttc acgagcagcc agggcct get 600
gctcatgatc cccaacat gt acaagatcgc cggcgagctc ctgccctgeg tcatgcacat 660
cgccgeccge accgtcgecca ccgaggecct ctctatcttc ggcgaccaca cggatgtcta 720
cgcggt gagg tcgacggggt tcgegttcct gtgctccgeg accgtccagg agtgcatcca 780
cat gt ccgcc gccgecgcacg ccgccaccct gtccagcgag gtccecgttcg cccacttctt 840

Pagi na 71



cgacggcttc
gctggect gc
gcgcecget g
gaacct ggcg
caaggtgttc
cgtgatcgtg
ct cgcgcgac
gt cggcggceg
cgggagggac
tct ggcagcg
ggact tcaac
gaacaggttc
gcacgt ggac
cgggaccatc
cgcgcagggg
gcggt t cggc
gt gccacaac
cacgttcgtg
gcgcct gagg
gat cgccaag
ctatctgtcc
gaagat gt ac

gt cgct ggat

cgcacgt ccc
atgaactttg
ct gcgcggga
acgct ggcca
gggaccaact
gccat gggaa
gcgaact cga
tttgtggcetg
gggcaggcgg
cccgggagag

cccgaccacg
agcgt cggca
gcgct gcege
ggggcgaaca
tactttgcgt
ccgacgcggt
ttctcgtacg
ct caact gcc
cgcgagat cg
gacaacggga
cacgtgctcg
gcgcgcaagg

cccaaggcgt

acgagat cca
acgacgt ccg
cggcgcagaa
gggt cccegce
acaggaccta
gcggcaccga
gggt cggcegt
cgct gcccaa
ccgcggaccce
ttcaggtgtg
t gat cgccgt
tcgt cgacga
aggggacgaa
agacggccat
acgacgccaa
t cgaggcgec
tgcacaggtt
cgtgccggac
ccaggcggca
tgggcccegtt
at gt gaacga
gcgaggaggt

t gct gcacat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaagat cgac
caggt tccgt
ccccgacgtc
ggccat cgac
cgagt act at
agtggccatc
cgtgagggt g
gaccgt caag
cctgcaccag
cgt gggaggc
gt acaggaac
cgt gacgcac
gcagtgcctg
caagctgatc
caaggccggc
gtacctggtg
caacctgctg
cgt ggaggag
ggccaagttc
cat caacat g
ggcagt ggca
t gt caggaag

cgagt acccc

ttcccectcgg
ggccgcet cge
ttcat gcagg
gaggcgct gg
ggccaccccg
tcgact gcca
cggctgttcc
aggat ct gcg
gacgt cct gt
gtgtacggtc
ct cgcgt cgg
aacagcct gg
ct gt ggggca
gcggaccaca
ggcct gacag
aacgacagca
tcgtcgetge
ct ggacacgg
tat gt gat cg
gt cct ccagg
ct cct gaaga
aacgt ggcat

gcagacaggt

acgccgacct
tgtgct gcga
cgtccgagtc
ctcgt gt gaa
aggccacgga
acttcctcaa
ggccgtttgt
ttctggaccg
cggcget ggg
tgtcgtccaa
cgagccccaa
acat gggaga
t cggcggaga
cggagct gca
tctcgcacct
actacgt ggc
gcaccggggg
cact cccggt
acgcgaccaa
ccgtgttctt
agagcat cca
cggt cgacgc
ggct t gcgcet

Pagi na 72

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



ggccgacgag
caacgccgag
gttccctcge
cgagagcgt g
gt gcccgceac
tgccggettc
cgccct ggac
gat gaagcct
gat ggt cgcg
cacgccgct g
cct cgt gacg
gat ct gggga
cgcgt ggcac
gt at cgccag
at ccgt gcag
cagggacttc
cccagcgaac
cgcgcgceacg
t ggact ggac
ggtctact cc
gtacgctgtg

cgagaccgcg

cacgt gcccc
ct gt acgagc
ggcggcgaga
ccgcact gga
gccgt cat cc
gacactctta
t gcact ggct
ct cgagt ccg
cccaagcccg
ttcgagttcc
cagatgttcg
gcgtcgttcc
aact cgct gt
cgccgegage
ggtctgtctg
gagaagaccc
gcggact gca
agtttctgga
cacgt gat cg
aacactggtg

ct gggcaagg
tacgtggcca

gcat gggt ct
cgaccct cgc
cgccgacggg
accacgagaa
ggt cgt acca
agt cgcgcaa
gcagcgtgtg
agtt cgagat
agct gggaga
cgggagcct g
gt gagcgcat
cgaacgt gcc
t cgaggacgc
gcct cat cgg
ct gagct gaa
gcgagct ccg
gggt t ct gga
tcctcggtgg

ccaacaacga
gccagcgctc
acact gggaa

gcat cgcgca

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gctcact gt c cccgagcgcec tgcagaagtt

gt acgat ggg
cacgact cag
gtgcgtgcag
gat cagcgag
gcccgggt at
cgtggagcag
gcagaaggac
ccgcaagact
cgccggat gc
ggt cat cgcc
gt acacaacc
ggcggagcetc
cat cgt gcgg
ggctctgctg
cgacaggat g
gct cagggag
cgacgggt gg
ggacgt caac
caagt cgacg
gaaggacct g

gggagccaac

gagagcat cc
ct gggcaagc
t gcaaccagt
gaggagat ga
cgtttccgea
tgcccagt ca
gccat caggt
cccgt cggca
ggt gagaccc
gcggccact g
aacgcccgceg
gggt at ggca
agcgt cgt cg
gt cgagt ggc
aaccccct ga
aagcacaacc
gcgt acgaca
atccttgttc
ccgct cggeg
gggcgceat cg

cagcagcagt

cggt cagcag
gt ggcat cgc
gctcgttcgt
agaacgcccc
t caacgt cag
agt gcct gga
tcgtccgcga
tcgcgtctca
cgct ggt gcg
ggt gcaactc
gggagggccc
ttacgtgtgc
acgat gcggg
t cgcgcacgt
t cgacgcaat
gcgagct gat
tcggcttcgg
t cgacacgga
cccgegcecaa
cgat gaccta

gcat ggacgc

Pagi na 73

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gct gagggag gccgaggcct accagggccc ctcgatcgtc attgcgtaca ctccgtgcat 3600
ggagcaccag atggtccgcg ggat gaagga gagccagaag aaccagaagc tggctgtgga 3660
gacgggctac tggctgctgt accgcttcaa ccccgacctc atccacgagg gcaagaaccc 3720
cttcaccctc gactcgaagc ctccctcgaa gcctcccaag gagttcctgg acacgcaggg 3780
ccgtttcatt actctgcagc gcgagcaccc cgagcaggcc cacctccttc acgaggcact 3840
cacccgctct ctggccaccc gcecttcgtgeg ctaccagcgce ctcgtgcagce tgtacgagcec 3900
cgctgcecccct gccgcagetc ctgccacgca ttaaggctga gatcttcttc agtgcattgt 3960
agt t gaat ga agggttaggg gggaaatgcc cccctatttt ttgtctagcc atcctgccac 4020
gtttgacagg gtagcaattt cgacacgata gggttctctc ttctgccgtt a 4071
<210> 41
<211> 1806
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 41, Exanple 41: designer

oxyphot obact eri al Pyruvate Ki nase DNA construct (1806 bp)
<400> 41
agaaaat ct g gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggecgtgce 60
aat caccgca ttccccaacg cgctttgggc cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180
agttagcaat aaatacagtt tcagaatatc tgtaatacaa aaactgtatc gagacaagaa 240
aaaagtagca aaatttacaa atgttcatga ttcatctggc taaattggat gttcaactga 300
cccattgaag acaagggcaa caaccgtgtt cactaaaatt gtagctacat tggggccttc 360
gact gat aga ctgccggata taacggccct gttgagcaag gttcacggcg tgcggat aaa 420
tatgtctcac gcatcgccat cggaggtaga ggcccgcgtg aacgccgtga ggaagt at ga 480

Pagi na 74



ggagaccagc
cggccttatg
gaagggggac
agacgaggtt
ct cggccgag
caaaggcaag
gctctctcgg
agacgt gagg
caaaat agag
catagttata
acagaggctc
gcttttggac
cacaacggcg
gcacccgtta
actt aaggct
ggccgaggac
aat agct aaa
gaggatgttg
tgccggegeca
tcttgatagc
tcttcagtgc
tagccat cct

ccgtta

gggaggt at a

cgccectctac
ggcttcgtac
cttatgttag
gccgagt cgt
gaat atcat a
tt cagagacg
aaaat gagga
acgaagagcg
gcgagaggeg
ttggt ggaga
tctat gcaga
agt ct cggag
gaggcagt gg
gcgtcgecgg
at gggagggg
tttaggccga
gagct ccgcg
tacttacgag
cacgt at ggg
attgtagttg
gccacgtttg

tagccattat
agat aacggc
ct gt gccgeg
acggaaaact
tatcctccgg
t agagcagcc
acgt agact a
gcgt cgt cga
cagt agat aa
at ct ggcgct
gatctctctc
ccaacacgac
tggact ct ct
att ggct gag
ccgacgcacg
aaat cgcagt
t gacgacagt
aggat gt t gg
gagggcct cg
ct cagaggcg
aat gaagggt
acagggt agc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agcggat ct a aggggcccca gcgt caggac

gggcgeccgce
gcgtgagttc
cgtcttgagg
cgtcatatcc
t gt ggaggaa
cgtggecctc
ggaggct ggg
aat cgaggag
gcact acgga
ggcaggaagg
gcccact agg
gt ggct gacc
gaggat agt g
cgataggttc
at act caat g
ctacgt cgga
agctcatatg
agaggct cct
gcacacat ac

taggggggaa

aatttcgaca

gtctccttta
tt cgaagt aa
at aat cagcg
agcaat aagg
gacat aaggg
agccttgtga
ctcacctccg
at aat caat g
ct ggagt aca
ccecgt ggegg
gcggaggt ca
aacgagact g
t cgcaggt cg
gccaaagccg
acgggaactc
gt caacgaga
gggcct agag
ctccagattc
tattaat aag

atgcccccct

cgat agggt t

aatt agccga
tcgaggaggg
cagcgcagac
caat agt ggt
cgcttcagac
gagacggagc
gcat aat ggc
cggccgact a
ttcct aaagt
tggccacgca
acgacgtgta
cgagcggaga
agt t cgggag
t ggt agat at
t ggcgaagag
ggaggct cgce
cctgtggtcg
t ccgacaaag
gct gagat ct
attttttgtc

ctctecttetg

Pagi na 75

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1806



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 42
<211> 1696
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 42, Exanple 42: designer

oxyphot obact eri al Enol ase DNA construct (1696 bp)
<400> 42
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac cttatttttt cttcaagtta aagaatgcgt tcattccagg ataaacggca 300
atgctgccaa gctcttcttc aattctcaag agctgattgt attttgctac tctgtctgtt 360
cttgacggtg cacctgtctt tatctgacca gcatttactg caacaacaag gtcagcaatt 420
gttgtatctt cagtctcacc tgatctgtgg gatacaactg cagtgtagcc tgctctattt 480
gccatttcaa tagcttctaa agtttctgta agtgttccta tctgattaag cttaatcaat 540
attgagtttg caacgccaag ttctattccc tttgcaagcc tctttgtgtt tgtaacaaac 600
aaat cat cac ccacaagctg aatcttcttg ccaagtgctt cagttagcat cttccagcct 660
tcccagtcct cttctgcaac accgtcttca attgatacaa ttgggtactt ttcaacaagt 720
tttacccaga attctaccat ttcttctttt gttctaactt taccttctct ttcgaaatga 780
tactttccat cttcttcatt gtagagctca gatgttgcag ggtcaagcgc aattgcaata 840
tccttaccag gagtataacc agctttttca attgcttcga caattacttc caatggctct 900
tcgttagact tcaagtttgg tgcaaatcca ccttcatcac ccactgttgt gttgtatcct 960
cttgccttca atacatttct taattgatgg aatgtctcag cacacatcct gagtgcttcg 1020

Pagi na 76



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctaaaagatt ttgcaccaac tggcattatc ataaactctt gtaggtcaac agagttgtca 1080
gcatgctttc caccgttcaa aatattcatc attggcacag gtaaatactt tgcattgaca 1140
ccaccaatgt attggtacag tggaagacca agtgcgtttg ccgctgcctt cgcaactgcc 1200
aaagat acac ccaaaattgc atttgcacca agcttgctct tgttctctgt cccatcaagc 1260
tcaatcataa gcctgtcaat ctcaacttgg ttaagagcgt tcattccaat tatttctggce 1320
gcaataacct cgtttacatt ttcgactgct ttgagaaccc cttttcccat atatcttttt 1380
ttatcaccgt ctctgagttc aacagcctcg aacatacctg ttgacgcacc tgatggaaca 1440
gcagctctac ctacaaattc atcatttaca acaacttcta cttcaacagt tgggtttcct 1500
cttgaatcca gaatttctct tgcttttaca gctgtaattg aaagatcaac cttcattaag 1560
gctgagatct tcttcagtgc attgtagttg aat gaagggt taggggggaa atgcccccct 1620
attttttgtc tagccatcct gccacgtttg acagggtagc aatttcgaca cgatagggtt 1680
ctctcttctg ccgtta 1696
<210> 43
<211> 2029
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 43, Exanple 43:. designer

oxyphot obact eri al Phosphogl ycer at e- Mut ase DNA construct (2029 bp)
<400> 43
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac cctacgccgg cgcctgettc tcctcctgec ggcagcactt ctccaaaggg 300

Pagi na 77



tgcacgttcg
cccagcaggt
ccggcggt at
ggct gt ccct
gt gccgt cct
atggccttta
ttcattatga
tcgttggcgce
atcctgtctt
gcgtactttt
cccagggt at
t aaagggt ca
aaat cct cgt
aaaat aacgg
acggt gggct
agcgggcttg
cggt cccagce
ccaaagccca
ggcggcacgt
gcggccaggt
aaaagcccca

aggact t cgt

cttctcttgt
gcaggat ggt
cccgeccgat
cttcgtccac
tttccaggac
ccgttgecett
ttacgtcgta
tcatttcggg
cgccggggt a
ccgtttcgge
tgcgcagct ¢
t gcaggt aaa
ccacaaaggc
cgtcgeccett
ggat aaactc
tt gcct gaat
ggcggt ct ct
gttcgcccag
cgcgeccgtc
ccaggagggc
t caggt gaag

tcttgaaaaa

aat cagggtc
gggggccaca
caggat gaac
catctcatcc
ggccegegec
cat gt cgccg
cttgcccgag
cttcaggtcg
tggettttct
caggcggagc
ct gcggct ga
at gcacggca
cctggtaatc
cattattttg
gtcggtttca
gccct cgect
gt ccat ggcg
cttcttcctt
caggaaggca
gaaaaggt gg
ggccttatta
ggtcccgt cc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t ggccggt ca
t cccgcaggce
ggcaccgggce
gcat t gccgt
acctttccaa
gt at gcccga
gccagecgcet
t aggt ggcca
aagccgccegt
t gggt cat gc
aacgccaccg
gggt agccct
t ggcgggecc
gcggcecggcec
tcccttccegt
aaaaccattg
t aat agcgcc
aact gct cga
t ggacaaaga
ct gat at ggc
ttctcectgg

tt gat ggcgce

t ct cggccgg
tgccgt cceg
tggt ggt gt g
ggt ct gcecgt
ggcagcggtc
ccat gt cggg
ccagaaaggt
cccgegggga
t gaagaagaa
cgtgcct get
gcgcctt aat
gctttctgge
ggt ccggecg
cacccgaccc
accccaggtc
cgttgtacge
ccattaccgt
agtattcttt
cgttgcgcat
t gt gcact cc
cgtatctcac

ggcttattct

tttcgggatg
cagcgcaat g
ggccgt at ga
t at caggagc
gattgtttct
attggcgt aa
gccggt gacc
gggcaccagg
ggt cacat gg
t aaaacct cg
ggtcttgtcg
aaacccggt g
gaagt t aaag
gtttaccacg
aaccgcct cc
ccgctcggt g
tgccaccgec
tgcgttggec
gttctcgcgg
gccgt ccgat
cgcct ccage

ggt aagct cc

Pagi na 78

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tggtacacca ccctgeccggc gcctatgttc aagtgtccca cctcggaatt gcccatctgg 1680
ccctcgggaa gccccacgtc ctcgeccggaa cagctcaggg cacagt gggg gt aaccggcc 1740
agaaagctct tgaaattcgg tgtgctggcc agggctatgg cattgccccg gacattggaa 1800
ct gaggcccc agccgtccag aaccaccagc accaggggcc tgccgeccggce ataccggccg 1860
cagggcgttg cagctacgtc ttccttcaat aaggctgaga tcttcttcag tgcattgtag 1920
ttgaat gaag ggttaggggg gaaatgcccc cctatttttt gtctagccat cctgccacgt 1980
ttgacagggt agcaatttcg acacgatagg gttctctctt ctgccgtta 2029
<210> 44
<211> 1687
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 44, Exanple 44: designer

oxyphot obact eri al Phosphogl ycerat e Ki nase DNA construct (1687 bp)
<400> 44

agaaaatctg
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
aact ccaggg
ttcttggceg
agcgt ccggg
ggtccgttcc
t cgggcccta

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cttatttatc
aagcgccgcec
ccgecgecegt

ctattgcttc
agaccacggt

t at ccagggce

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
gagcagcgcc
gceggt t gag
gt caccgccg
ggtgcccct g
cctggecgece

catccactcc

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
cttactcccg
at at gggt ca
ccgat t acgg
gcaaaaggat

ct gagggctt
gccgggattt

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
gcagttgctt
ttttgccggce
t gacggceagt t
ccatttcaaa
cggt gaaaag
gat cgaccgg

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
cccttccaga
tacgccggec
taattcggcc
aacgcccatt
t ct gat ggac

caccgtcctt

Pagi na 79

60
120
180
240
300
360
420
480
540
600



t gct cct gge
acttccctge
agcagggact
ccaat gat aa
actttcgagc
agtatttcca
ccct cggt gg
gccagct cag
cggacgtttt
gcttctccca
ct ggcaacgg
gaaaccagaa
tttattttaa
aacaggaccc
gagat cttct
ttttgtctag
tactgttttt

gct caat aat

gccgtta
<210> 45
<211> 1514
<212> DNA
<213> Arti
<220>

cgggcgecgg
ttctggcttc
taccgacgct
ccgt at cgac
cgcccacgac
gectectttttc
aggcgt gggce
ccagttgccg
ccagcagcac
cgcagt cgcec
gatccatttt
taaccct ggc
cgt cat cggc
gcttgecectt
tcagt gcatt
ccat cct gcc
tgctcgtcag

cgccagttge

ficial

ccccggegec
t gcaat cagc
gtacccttgt
tttggtcagc
ggct gcaaaa
cat cagcagg
ccggtgtgceg
ggcaaacttc
cacgtccccg
ggcct t aacc
gtacctctcg
tttttgtccg
cacccggccg
tacatctata
gt agt t gaat
acgtttgaca
gogttgggttt
t gt t gggcag

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

accaccacat
ttcctggcca
gccttcagaa
aggt t gaaaa
gggcget ccg
cct gccacgg
gtt ccaaacg
tcgtcgtttt
t cct gcat ct
accgttttce
t ccaccct gc
at aaggt agt
ttttccatcg
tcccttaccg
gaagggttag
gggt agcaat
t gt cat cgac

ccgccaattg

ccaccggcag
ggt caatctt

aggt at t ggc

ttactcccag
ggct ggt cag
ccggcaaaaa
catcgtttac
tctcctcectce
gggcaacggc
ccagcagttc
ccttgggccg
ttatggtggg
gcacgttgaa
tttttttgge
gggggaaat g
ttcgacacga

acccaaggat

cgcct gaggt

gaggagcttt
gt cggcect cc
catcccgccg
cttgtcggaa
cagcct gccc
cccggcaacg
aaagacat ct
cgggt ggaaa
ggacct ggcg
ggaaaggcgc
gcccaggt gc
cacggcct cc
gt ccacccgc
cact aaggct
ccccectatt
tagcgtgctg
t ggagt cggt
tctctcttct

Pagi na 80

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1687



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<223> Synthetic Construct- Sequence No. 45, Exanple: designer
oxyphot obact eri al d yceral dehyde- 3- Phosphat e Dehydr ogenase DNA
construct (1514 bp)

<400> 45

agaaaat ctg gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggcgtgc 60
aat caccgca ttccccaacg cgctttgggc cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180
agttagcaat aaatacagtt tcagaatatc tgtaatacaa aaactgtatc gagacaagaa 240
aaaagt agca aaatttacaa atgttcatga ttcatctggc taaattggat gttcaactga 300
cccattgaag acaagggcaa caaccaatgg atttgggcgg atcggacgtt tagcattcag 360
aagaattcaa gatgtagaag gtcttgaagt agttgcagtt aacgacttaa cagatgacga 420
tatgttagct catttattaa aatacgatac tatgcaaggt cgtttcactg gagaagttga 480
agttatcgaa ggtggattcc gtgttaacgt aaaagaaatt aaatcattcg atgaccagat 540
gctgggt aaa ttaccatggg gcgatttaga tatcgacgta gtattagaat gtactggttt 600
ctatactgat aaagaaaaag cacaagctca catcgatgca ggtgctaaaa aagtatt aat 660
ctcagctcca gctaaaggtg atgtaaaaac aatcgtattc aacactaacc atgacgcatt 720
agacggttca gaaacagttg tttcaggtgc ttcttgtact actaactcat tagcaccagt 780
tgcaaaagtt ttaagtgatg aattcggttt agttgaaggt ttcatgacta caattcacgc 840
ttacact ggt gaccaaaata cacaagacgc acctcacaga aaaggtgaca aacgtcgtgc 900
acgtgcagca gcagaaaata ttatccctaa ctcaacaggt gctgctaaag ctatcggtaa 960
agttattcca gaaatcgatg gtaaattaga cggtggagca caacgtgttc cagttgctac 1020
tgggtcttta actgaattaa ctgtagtatt agacaaacaa gatgtaactg ttgaccaagt 1080
taacagt gct at gaaacaag cttcagacga atcattcggt tacactgaag acgaaatcgt 1140
atcttctgat atcgttggta tgacttacgg ttcattattc gatgcgactc aaact cgtgt 1200

Pagi na 81



tatgactgtt
t aaggct gag
ccctattttt
cgtgctgtac
agt cggt gct
ctcttctgece
<210>
<211>

<212>
<213>

46
609

<220>
<223>

<400> 46

agaaaat ctg
cgat ggcccc
gcgcat gaaa
agggt t caaa
ttgtgcgege
gt gct gaagg
cagcagt aaa
ggaagat act
tctttttcaa
cgttgatttt
ctgcecgtta

DNA
Artificial

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggagat cgtc aattagttaa agttgcagct tggtacgaca aagagt gggg

atcttcttca gtgcattgta gttgaatgaa gggttagggg ggaaat gccc

tgtctagcca tcctgccacg tttgacaggg tagcaatttc gacacgat ag

tgttttttgc tcgtcagggt tgggttttgt catcgacacc caaggattgg

caat aat cgc cagttgctgt tgggcagccg ccaattgcge ctgaggttct

gtta

Synt hetic Construct-
Ni al - pronot er-control |l ed Proton-Channe

gcaccacacc
ggogttgtttg
atgcattcgc
cgaccccgcec
attagggctt
tcct gaccac
t ggaggcgcet
gct ct caagt
cacgt aaaaa

ggcctctttc

Sequence

t at at ggt ag
gggcgt ccgce
ttccat agga
gt acgaactt
cgggt cgcaa
cggcct gecc
cgttgatctg
gct gaagcgg
gcggaggagt
t ccat gggcg

Sequence No. 46, Exanple 46: designer

DNA construct (609

ggt gcgagt g accccgcgcg actt ggagct

ctctcgcget attctgagcet

ggagaccgag

cgctgcattg tggcttgaag gttcaaggga

gcgctccecgg ccccggget c

ttgtcggggg

gcaagacgat acat ggccgg cat cggcgec

gccctgat ca gctggatcaa gcgcaagcgce

agccttgecc cctgacgaac

ggcggt ggat

tagcttagct ccccgtttcg tgctgatcag

tttgcaattt aacgatcctc

tgttggttgt

ggctgggcgt atttgaagcg gttctctcett

Pagi na 82

1260
1320
1380
1440
1500
1514

bp)

60
120
180
240
300
360
420
480
540
600
609



<210> 47
<211> 1360
<212> DNA
<213> Arti
<220>

<223>

ficial

Synt hetic Construct-

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 47,

Exanpl e 47: desi gner

ni r A-pronot er-control | ed NAD- dependent
d ycer al dehyde- 3- Phosphat e- Dehydr ogenase DNA construct (1360 bp)

<400> 47
agaaaatctg

tctgttacca
aggat aggac
gt gaacgatc
t cgacgcacg
gggaagaagc
ggcgccgact
cacgt caagg
tttgtgatgg
tcttgcacca
cgggat gggce
gccgagct cc
accggcgetg
at ggcgttcc
aaggagacca
t acaagggca

ccgt act cgt

gcaccacacc
attgcgaatc
gactggt gtt
cgttcatctt
gggcgttccc
tggcgtgett
acgt cgt gga
gcggcgcgaa
gcgt gaacca
ccaacttgtt
ct cat gagca
aaagact ggc
cgaaagcggt
gcgt gcecggt
act acgagga
tcgtggegta
cggtgttcga

cttcttgcag
gagaact gcc
gcgggcggceg
cccggacgceg
gggt gaggt g
tgcgat ccge
gt ccaccggc
gaaggt ggt t
t gacgcct ac
t ggcgccgcet
ccat ccacgc
gcggt gt cge
cggcaaggt g
gcccgacgt g
gat caaaaag
caccgagcac

t gccgaagcce

aacatgcatg atttacaaaa agttgtagtt

taat ct gccg
gt ggagaagg
gcgt acgct g
ggcagcgacg
gat ccggcgg
gtgttcaccg
at at cggcgc
accaaggact
ggccaagat c
ggt gacggcc
ggcgegttcc
tacccgaagc
tccgt ggt ag
gct gt caagc
cccat cgt gt

ggt at cat gc

agt at at gaa
gcacggt gga
cgt acat gct
gggagcactt
agat cccgtg
t gaccgagaa
cgt cgaagga
t gacggt ggt
at cgacgagg
acgcaaaaga
agtcgat t at
t gaacggcaa
actt gacagt
aggcgt cgca
cggccgacct

t gt cgcccac

cggatttggc
ggt ggt ggcg
gcagt acgac
ggt ggt gaac
gggct cggtc
ggcgtcgttg
tgcgcccatg
gt cgaat gcg
cgttcggcat
cggt ggat gg
t cccagcagce
gct gaccggc
gaccct gaag
gagcccgcac
ggt gcacaac

gtttgtgaaa

Pagi na 83

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



ct ggt cagct
ctcctgcectt
ccecttttgcet
attggtggtg
ctgcacgttc
ttagcagcag
<210>
<211>

<212>
<213>

48
1621
DNA
Arti

<220>
<223>

(162

<400> 48
agaaaat ct g

tctgttacca
gagcgcgacg
ggt ggagat a
cccgecgecg
t gt cccat gg
cttcgattga
ct cccaat cg
ccggt cggeg

ttccat aaac

ggt aat agt g
t gggcagggg
ctacgcccat
gccagttagc
aaacacccaa

ttgctgacgce

ficial

Synt heitc Construct -

1 bp)

gcaccacacc
attgcgaatc
acacccggca
tgatccattt
at gaccgaat
gcgaacgctt
cgaat gacat
ct cggaat gg

acgaccacgt

gatttggcga

at cccggecg
cttttttctg
gaat gcgatc
ttggatgctg
t gat cacgac

ggttctctct

Sequence

cttcttgcag
gagaact gcc
gctgttttce
t gt cggccaa
aggt gt cggg
ccatttcaaa
cgcggt acaa
cgt cgat ggc
ccaccggcat

gttcgatttt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctact aaagc

ctgatttgtc

ttgatagctg

tctgccattc ttgaggatgg cggactcttt

gcagtctccc
gcaccagcag
ccagcagt ag

tctgcecgtta

ctgtccagca cgttggagtg

cgcaacagtt

cgat cgcgga

ggggat gt cg

t caaaccgta

Sequence No. 48, Exanple 48: designer
nirA-pronoter-control |l ed Phosphogl ycer at e- Ki nase DNA const ruct

aacatgcatg atttacaaaa agttgtagtt

taat ctgccg
ttccat aaac
gccgaatttc
cgcttccgec
gacgcccatc
ttcgegegtt
gacgactttc
at aaaaacgg

gtcctcctca

agtatatgtc
t cgagcgaag
t caaccgccg
agtgcttcgg
gggccegttcc
ttcgggccga
gt gt t ggcgt
acgececttttt

agcagcgact

atttgtcttc
cgccgecgece
ccgccgaatc
cgatcgcttt
agacaacgag
t gt caagcgc
cgttcgcaaa
ctttcgectt
tgccgacgt c

Pagi na 84

1080
1140
1200
1260
1320
1360

60
120
180
240
300
360
420
480
540
600



at ggccgagc
tttttcaagc
cgccgt aaac
cat caaaaac
gcggt gggeg
ggccagct ct
cacgt cgcct
cgttttggcg
caattcttcg
cccgtgetcg
gat ggcgcct
cacct caacg
cctgatttgt
cttgaggat g
cctgtccagc
gcgcaacagt
gcgat cgcgg
a

<210>
<211>

<212>
<213>

49
1990
DNA
Arti

<220>
<223>

gctttgacga
aaat t gt cga
gggcggt ccg
ccggccaccg
gcgccgaacg
ggatcgtttt
tcgttcaaac
accggecegtt
accacttttc
at caaat agc
tgctccatcg
t cgcggat cg
cttgat agct
gcggactctt
acgt t ggagt
tggggat gt c

at caaaccgt

ficial

Synt hetic Construct-

acgt at acgc
t gacgccgat
gatt cgagag
caggcaagt a
catcgttgac
tctcttcgece
ggt cgaccgc
caagcagctc
ctttcgggcg
ggat cgt cgg
gaacgtt gaa
tcttettgtt
gctcctgect
tceccttttge
gat t ggt ggt
gctgcacgtt

att agcagca

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cagt ccgccg
tttgtctttec
cgctttgecg
at gggcgat g
at acagat cc
agggt aaaaa
cgctttcacc
gccgagcecgce
gccgaggt gg
gagtgcggcg
at cgacgcgg
catt aat agt
ttgggcaggg
tctacgccca
ggccagt t ag

caaacaccca

gttgct gacg

ccgat gat ca
actttcgcge
agcacttcga
ccttcegtcg
gcgagct ccg
cggacgt t ct
t cat cgccga
ttcgcaacgg
ct cgccaaaa
cgaat gcgceg
caaaagacgc
gat cccggcee
gettttttct
t gaat gcgat
ctt ggat gct
at gat cacga

cggttctcte

agtt gt cgac
cgccgat gat
gttctttttc
acgcat gagc
caaacgcttt
caagcaagag
ccgcttcatt
cat ccaaacg
tgactttcge
t gt cat cggt
gctttcccct
gct act aaag
gtctgccatt
cgcagtctcc
ggcaccagca
cccagcagt a

ttctgeegtt

Sequence No. 49, Exanple 49: designer
ni r A-pronoter-control | ed Phosphogl ycerat e- Mut ase DNA const ruct

Pagi na 85

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1621



(1990 bp)

<400> 49
agaaaat ct g

tctgttacca
tttaataata
gattgttgga
cacaagat ac
at caatcatc
taaaaccttg
agcct ct aaa
atcatattca
ctcaggttta
gacattt ggt
ctcagcaatt
caggttctct
gcat acaaag
acaaaacgct
gtcatgttca
aaact cat ca
at act cgcct
gtctctgtcc
ttttatcttc

cccat ccaaa

gcaccacacc
attgcgaatc
agcgagcttc
gcaatgtctg
aaaggcacct
tgtt cacagt
ttaacaactt
acgcct gt gt
tctctttcaa
agatcatatg
acttccacac
cgaagttgtt
ggtttgaatg
aacacttcga
cttgtaagct
tttattgttg
gtgttacctt
t caccaaaga
attgcat agt
t gtt caagct

aagcaat gaa

cttcttgcag
gagaact gcc
ccttcatctc
ctaagattcc
tatttgttgt
tgccat ggtc
ttccaataca
gccct accat
ttctctcaag
ttgcaacctt
cgccgttgaa
ttaaccctaa
caacat ggca
aatatccttt
gtcttgctct
cgacaggttt
ttttatacga
ccattgcatt
at ct gcccat
cttcaatgta

catatacttt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aacat gcat g
taat ct gccg
tgaaggtttt
atcatctctt
at gagct gt a
agcagt aat a
ctcatctaca
gtcaccattt
t aaagcttct
t ggt gat ggt
gaaaaaggt g
cttgct aaaa
attttttatt
tttcctttca
gtcaggtctg
tccattttca
cttttcaacc
atatgccttt
cactgttgca
aatttttgeg
ttcaagattg

atttacaaaa
agt at at gct
tctaacccta
aat ttaacat
t gaggct cac
at aaccactc
gcctcaact g
gcat agttac
gttacctcgt
accaat accc
acat gagcat
tactctccca
gt cacat cat
aaaccgt caa
aagt t aaaga
agcacaacag
gcctctaatc
tcaactcttt
atcttaccac
ct cgaaggt g
tgcctctttg

agttgtagtt
cgagcattta
agat gt ct aa
tgccat atcc
ctgtctcata
cacccttttc
cctttattge
atattat cac
at gcact cat
tgtcttctce
acttttctgt
aagtgtttgt
act gagt cat
attcaacatc
aaat aat act
tcggaattac
ct gagcttgce
cccatctttt
aaccaatttc
gaacat ct cg

caagttttaa

Pagi na 86

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



aagt gcgt aa
at gaagagaa
aaaaaaat ca
t cct gcacce
aacat ccat a
gt t aggggt c
gtccatgata
ct act aaagc
tctgccattc
gcagtctcce
gcaccagcag
ccagcagt ag

tctgecegtta

agat gt gt gt
gagttatatt
ccgtctttaa
aggtt cagat
ccact gct ac
ttacccaaag
at caacacaa
ctgatttgtc
ttgaggat gg
ct gt ccagca
cgcaacagtt

cgat cgcgga

tgtggctgtg
ttttgcaatt
ttgactttagt
gtccaacttc
caat cagggt
caacagcgtt
caggtttttt
ttgatagctg
cggactcttt
cgttggagtg
ggggat gt cg

t caaaccgta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt
aacaccacca tctgat aaaa

ctctattgee
tattcttgta
agaattcccc
at at gggt aa
tccetettge
cattaatcta
ctcctgectt
cccttttget
attggtggtg
ctgcacgttc

ttagcagcag

Sequence No. 50,

ni r A-pronoter-control |l ed Enol ase DNA

<210> 50

<211> 1765

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic Construct-
<400> 50

agaaaat ct g
tctgttacca
ct aaat aaac

ggccgtccta

gcaccacacc
attgcgaatc
ccgtcgtttc

ccat t gaagc

cttcttgcag

aacat gcat g

gagaact gcc taatctgccg

cat t gaagaa

agaagtctta

attaccgcta

ct ggaaacag

at caaaaact
aattcttggt
atttgtcctt
ttcttttcgt
tttgggttat
gat aat agt g
t gggcagggg
ct acgcccat
gccagtt agc
aaacCacccCaa

ttgctgacge

gt cccat cag
cttctttttc
aaacaat t ct
cgggaagacc
aat agt caag
aaccccaacc
at cccggecg
cttttttctg
gaat gcgat ¢
ttggatgctg
t gat cacgac

ggttctctct

Exanpl e 50: designer
construct (1765 bp)

atttacaaaa
agt at at gct

gagaaatttt
gggctttcgg

agttgtagtt
cgagcat at g
agact ct cgt

tattgcccag

Pagi na 87

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1990

60
120
180
240



gttcccagtg
aaccgct acg
cctaaaatta
ttagacggtt
gccact gcaa
cccttggeca
gat aat aacg
gaagctttga
aaatt gctct
gaagcctt ag
gtggctttag
gatggttctc
tatcctatta
ttgaccgat a
cccactcgtc
aat caaattg
tatagttccg
gccgt aget a
gccaaat at a
gcaaaagt gg
t agt gat ccc

aggggetttt

cccat gaat g

gcgcgt caac
gt ggt aaagg
t cggaat gga
ctact aat aa
aagct gccgc
atgtcttacc
tagacttcca
g9t ggggggc
ct gggot agg
atttgct cat
cgat ggat gt
cccattcccc
tttccattga
cgttaggatc
t gcaaaaagg
gtagtttaac
ttatttccca
cacgcgct gg
accgactatt
gtttaggccc
ggccgcet act
ttctgtctge

cgat cgcagt

tggtagcttc
cgttctcaaa
t gggt t agat
aaaagaatta
cgatgaatta
cgtccccatg
ggagtttatg
cgaagtgttt
agacgagggg
agaagccat t
ggct t caagt
t caagaattt
agat ggctta
tcgcattcag
cattgatatg
ggaaacgtta
tcgttccgga
acaaat caaa
acgt att gaa
t caat aaggc
aaagcct gat
cattcttgag

ctccccectgtce

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaggcccacg
gcggttagta
caaact gcga
ggggccaat g
gcccttcccc
at gaacgt ga
attat gccag
gcttccctca
ggat acgccc
gaaaaggcgg
gagttttata
atcgattatt
caagaagat g
ttagttgggg
ggt gt gggt a
gatacgattg
gaaaccgaag
accggttctc
gaagaat t ag
tgctgccccg
ttgtcttgat
gat ggcggac
cagcacgttg

aattacggga
acgt t at aga
t cgat cacac
ctatccttgc
tgtaccgtta
ttaacggggg
tgggtgcgga
gt aaagt t ct
cgaacct ggg
ggt at aagcc
aggat ggcga
t aggt aaat t
act gggat ag
acgatctttt
atagtattct
ctttagcgac
acact accat
tgtgtcgtag
gcgat cgcgce
gctgctgcta
agct gct cct

tctttceccett

gagtgattgg

t gat gacccc
cgaaat t gcc
cat gat t gag
cgtttcctta
tttagggggt
ttctcacgeg
ctcttttaaa
aaaagagcgt
at cgaaccag
aggggaacag
atatatttat
agt ggat caa
ct ggaaaagt
t gt cacgaac
cattaaactc
tcgt cat caa
tgcagactta
t gaacgggt a
agtttatgct
at ct agat aa

gcctttggge
ttgctctacg

t ggt ggccag

Pagi na 88

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttagcttgga tgctggcacc agcagcgcaa cagttgggga tgtcgctgca cgttcaaaca 1680
cccaat gatc acgacccagc agtagcgatc gcggatcaaa ccgtattagc agcagttgct 1740
gacgcggttc tctcttctge cgtta 1765
<210> 51

<211> 1888

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 51, Exanple 51:. designer

nirA-pronmoter-controll ed Pyruvat e- Ki nase DNA construct (1888 bp)

<400> 51
agaaaat ct g

tctgttacca
tt aaaaaaga
gat gcact ga
gaagaacat ¢
atctctttaa
aaagttat gc
gaaact cat g
ctgctcctct
gttacgacga
gtaccccttg
gaacaggat a
at ccgcaagc

ct cgaaggt g

gcaccacacc
attgcgaatc
cgaaaat cgt
ttgccaat gg
ttggccegt at
t cct cgat ac
t cgaaaaggg
tttccgtaaa
ccgat ggcct
tt cagaacag
gtctgcctce
tggatttcgt
t cat cgaaga

tt aagaact t

cttcttgcag
gagaact gcc
ttgcacgcag
cat gaact gc
caat at ggt t
caaaggt ccg
caacaagttc
ccacaaaggt
cgtagctctc
cggt aagat g
tatctccgaa
agctgettce
gcacaat ggc

cgat gcaat ¢

aacat gcat g
t aat ct gccg
ggt ccgt cca
gcacgcttca
cgt gaagct g
gaaat gcgt ¢
actttgacct
ctttacacgg
aaagttgatg
agcacgcgca
caggat gct a
ttcat ccagc
cacat ggaaa

ctggaagttt

atttacaaaa
agt at at gct
cagagaaacc
atttctccca
ccaagaaggc
t gggcgagt t
at gacgat ga
aagt t aagcc
aaat caaggg
agcgcgt age
aggacat cat
gt ccggat ga
ttctgccgaa

ccgacggcat

agttgtagtt
cgagcatatg
gggcgt aat t
t ggt gaccac
t ggcaaggt t
caaagat ggc
accgggt gat
gggcgacacc
caaggatatc
tgct ccgggce
ctttggctge
tgttatcgece
gat cgaaaac

cat ggttgcc

Pagi na 89

60
120
180
240
300
360
420
480
540
600
660
720
780
840



cgt ggt gacc
at ccgcaagt
at ggaacgca
gat ggt acgg
gcagttgcca
ctctatgtag
acggttcaga
tacacgacga
agcgaaaaag
cagt ggagcg
ct cgt acagc
cgtgctatcg
t aat agt gat
ggcaggggct
acgcccat ga
cagttagctt

acacccaatg

gctgacgcgg

<210> 52

<211> 2188
<212> DNA
<213> Arti

<220>
<223>

t gggcgt aga
gcaacgct gc
acccgcegt cc
at gccat cat
cgat gaaccg
aacgt ggt ct
tggcttatga
aggtcgtttc
ttctgcgtca
at gt ggat ga
gcggcgacct
ctcatgctac
cccggecgcet
tttttctgtc
at gcgat cgc
ggat gct ggc
at cacgaccc

ttctctcttc

ficial

Synt heti ¢ Construct -

agttccggca
t ggcaagccg
gacccgt gca
gct gt ccggce
cattgcacag
gcagcacat g
gct cgat gct
caagt at cgt
gct gaacct g
aat gat cagc
caccatcatc
ggacat ct aa
act aaagcct
tgccattctt
agt ct cccct
accagcagcg
agcagt agcg
tgccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaagat gt gc cccttattca gaaggaaatc
gttatcgttg ctacgcagat gctcgactcc

gaagtttctg acgttggtaa cgccatcctc

gaaacggctt ccggtgacta tccggtagaa

cgcat ggaaa gctcccttga atacaaggaa

gaat cccgta cgcgtgctat cgctcat get

ccggctatta tcacgccgac cgaatccggt

ccgaaggctg ctatcgtage ttacacgccg

tatatccggt actcggcacc

cgttggggcg

aat gcaacgg ctgctgctgt taaggaagac

acctccggtg tgaagat gga atcccgtacg

ggctgct gcc ccggetgetg ctaatct aga

gatttgtctt gatagctgct cctgcctttg

gactctttcc cttttgctct

gaggat ggcg
gt ccagcacg tggt ggt ggc

gcacgttcaa

tt ggagt gat
ggat gt cgct

aaaccgtatt agcagcagtt

caacagt t gg
at cgcggat c

Sequence No. 52, Exanple 52: designer

Pagi na 90

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1888



(2188 bp)

<400> 52
agaaaat ct g

tctgttacca
gt at caacct
caat t gaaag
aaagt gtatg
tat gct gccg
gt t ggt gaat
ctacatgtcg
accttgggta
acagcatttc
gcatatgttc
gttccttcta
gct caggaag
atcttggtag
gat gccact a
cat ccaagat
gtt gaaaat g
tcattttcat
at cagacagg
agggtctctt

ccatt gaaag

gcaccacacc
attgcgaatc
acccagaat c
t ggacaccat
aagttccgga
atggttactc
tgtctgcttt
ttggagttcc
at ggt gactt
t ct cagat at
at cagagacc
gtctcttaga
aagttgttga
acgcttgtge
attttcaagt
tt ggcggt gt
ccgatcttat
act cctacaa
ccaccttcce
cttacatcaa

ctccat caga

cttcttgcag
gagaact gcc
agaggt t act
tttcggcttg
t at gaggt gg
cagaat aaag
aaacggagt t
at ccat at cg
cactgttttt
ctctattgca
agtttatgtt
aactccaatt
aacagtcctg
cct cagacac
ctttacaact
ct at gt cggg
actatctgtt
gacgaagaat
aggagt t caa
t ccaagct ac

agctcctttg

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
ni r A-pronoter-control |l ed Pyruvat e- Decar boxyl ase DNA construct

aacat gcat g
taat ct gccg
ct aggaaggt
ccgggt gact
gct ggaaat g
ggattgtctt
ggt ggt gect
t cacaggct a
cacagaat gt
ccaggt caaa
ggtttaccgg
gattt gaaat
aagt t ggt gt
aatt gcaaag
ccaat gggt a
acaat gt cga
ggttcgttgt
gttgttgaat
at gaaagaag
attcctactc

acccaagaat

atttacaaaa
agt at at gct
acctctttga
tcaacctttc
ccaacgaatt
gct t ggt cac
at gct gaaca
aacagttgtt
ccaat agcat
t agat agat g
caaat at ggt
t gaaacaaaa
cccaagct ac
aggaagt caa
aat ct ggt at
gt cct caagt
t at cggact t
tccactctga
ccttgcaaca
gagttcctaa

atttgtggtc

agttgtagtt
cgagcat at g
gcgact ccac
cttattggac
gaat gct gcc
aacttttggt
cgt aggact t
gct ccaccat
ttct caaact
cat cagagaa
t gat ct caag
t gat cct gaa
aaaccccatt
acaattggtt
ct ccgaat ct
caaaaaagcc
caat acaggt
ct at at gaaa
gtt gat aaaa
aaggaaacag

taaagtatcc

Pagi na 91

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



ggctggttta

attcaatccc
ggtttcacag
aggagagt aa
acgttgtgta
act at agaaa
catttatcct
gct ggagaat
at gat t gagg
ttgtctgaac
t aat agt gat
ggcaggggct
acgcccat ga
cagttagctt

acacccaatg

gctgacgcgg

<210>
<211>
<212>
<213>

53
1510
DNA
Arti

<220>
<223>

gagagggt ga
attttcccag
t aggt gcaac
ttttgttcgt
aatgggattg
ggttgatcca
tgcttcgett
tggactcttt
tgatgttatc
gggt aaacct
cccggecgcet
tttttctgtc
at gcgat cgc
ggat gct gge
at cacgaccc

ttctctcttc

ficial

Synt heti ¢ Construct -

tattatcgta
caacactatc
agtt ggt gct
cggt gat ggt
t aacaat act
cggcaaaagt
at t caat gct
gttctctgat
gagat t ggat
t gaaaattga
act aaagcct
tgccattctt
agt ct cccct
accagcagcg
agcagt agcg
tgccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

accgaaact g
ggt at at ccc
gccat ggcag
tcatt gcagt
tatctttacg
gccagct aca
aagaaat acc
aagaaatttg
gcaccagcaa
ggct gct gcc
gatttgtctt
gaggat ggcg
gt ccagcacg
caacagt t gg
at cgcggatc

gtacatctgc
aagtcttgtg
cccaggaaat
tgacggttca
t gt t gaacaa
acgat at aca
aaaat gt cag
cttctccaga
atcttgttge
ccggctgetg
gat agct gct
gactctttcc
tt ggagt gat
ggat gt cgct

aaaccgtatt

tttcggaatt
gggct caatt
cgaccct agc
ggaaat ct ct
tgatggttac
gcct t ggaac
agt at cgact
t aggat aaga
t caagcaaag
ct aat ct aga
cctgectttg
cttttgctct
t ggt ggt ggc
gcacgttcaa

agcagcagtt

Sequence No. 53, Exanple 53: designer

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2188

nir A-pronoter-control | ed NAD(P) H dependent Al cohol - Dehydr ogenase
DNA construct (1510 bp)

<400> 53

Pagi na 92



agaaaat ct g
tctgttacca
gt gccagaaa
gacat t ccag
gtgtgtcata
ttggtcggtg
tggaacattg
t act gt gaat
gatggttctt
ggt accgat t
tt gaaaagtg
ctaggttctc
ggt ggt gaag
accaaaacca
gt catt aacg
actggtactg
tcccacgt cg
agagaagct a
tt gt ccgaac
gttgttgaca
ct act aaagc
tctgccattc

gcagt ctcce

gcaccacacc
attgcgaatc
cccaaaaggg
tt ccaaagcc
ccgatttgca
gt cacgaagg
gtgactttgce
t gt ccaat ga
t ccaacaat a
t ggct gaagt
ctaacttgaa
tagctgtcca
aaaagggt aa
aggacat ggt
tctctgtttc
tcgtattggt
ttaagt ct at
tcaacttctt
t accaaaggt
cctccaacta
ctgatttgtc
tt gaggat gg

ct gt ccagca

cttcttgcag
gagaact gcc
tgttattttc
aaagccaaat
cgcat ggaag
tgctggtgtc
gggt at caaa
at ccaact gt
ccgt accgca
tgctccaacc
ggct ggt gac
at acgccaag
gt t ggt caag
tgct gaaat c
t gaagct gcc
cggtttgcca
t aacat caag
cgct aacggt
ttacgaattg
gggct get ge
ttgatagctg
cggactcttt

cgttggagtg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aacat gcat g
taat ct gccg
t at gagaat g
gaaat cttga
ggt gact ggc
gttgttgcta
tggtt gaacg
ccagatgctg
gatgctgttc
ctatgtgccg
tgggttgcca
gccat gggtt
caattgggtg

caagaaat ca
at gaacgctt
gct ggt gccg
ggttcttacg
cacgt ccact
at ggaacaag
cccggcet get
ctcctgectt

cccttttgcet

attggtggtg

atttacaaaa
agtatat gtt
gt ggt aaat t
t caacgt caa
cattgccaac
t gggt gaaaa
gttcttgtat
acttgtctgg
aagct gccag
gt gttact gt
tctctggtge
acagagt cgt
gt gaagcctt
ccaacggt gg
ccactcaatt
t cat caagtc
t cggt aacag
ct ccaat caa
gtaagatttt
gct aat agt g
t gggcagggg
ct acgcccat

gccagt t agc

agttgtagtt
agct acct ct
ggaat acaag
gt act ccggt
caagttgcca
cgt caagggc
gt cct gt gaa
ttacacccac
aatt ccaaag
tt acaaggct
tgct ggt ggt
t ggt at cgac
tgttgatttc
t ccacacggt
cgt cagacca
cgaagtcttc
agct gacacc
ggttgttggt
gggt agat ac
at cccggecg
cttttttctg
gaat gcgatc

ttggatgctg

Pagi na 93

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaccagcag cgcaacagtt ggggatgtcg ctgcacgttc aaacacccaa tgatcacgac 1440
ccagcagtag cgatcgcgga tcaaaccgta ttagcagcag ttgctgacgc ggttctctct 1500
tctgccgtta 1510
<210> 54

<211> 56

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct- Sequence No. 54, Exanple 54:. designer
sel ected Hydl transit peptide (am no aci ds sequence)

<400> 54

Met Ser Ala Leu Val Leu Lys Pro Cys Ala Ala Val Ser Ile Arg Ay
1 5 10 15

Ser Ser Cys Arg Ala Arg @ n Val Ala Pro Arg Ala Pro Leu Ala Ala
20 25 30

Ser Thr Val Arg Val Ala Leu Ala Thr Leu Qu Ala Pro Ala Arg Arg
35 40 45

Leu Ay Asn Val Ala Cys Ala Ala
50 55

<210> 55

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct- Sequence No. 55, Exanple 55: designer
selected RbcS2 transit peptides (am no aci ds sequence)

<400> 55
Pagi na 94



1

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Met Ala Ala Val Ile Ala Lys Ser Ser Val Ser Ala Ala Val Ala Arg
5

10 15

Pro Ala Arg Ser Ser Val Arg Pro Met Ala Ala Leu Lys Pro Ala Va

20 25 30

Lys Ala Ala Pro Val Ala Ala Pro Ala dn Ala Asn dn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35 40 45

56

7

PRT

Artificial Sequence

Synt hetic Construct- Sequence No. 56, Exanple 56: designer
selected ferredoxin transit peptide (am no acids sequence)

56

Met Ala Met Ala Met Arg Ser

1

<210>
<211>
<212>
<213>

<220>
<223>
<400>

1

Al a Va

5

57

33

PRT

Artificial Sequence

Synt heti c Construct- Sequence No. 57, Exanple 57: designer
sel ected CFOCF1 subunit-a transit peptide (am no acids sequence)

57

Met Leu Ala Ala Lys Ser Ile Ala Ay Pro Arg Ala Phe Lys Ala Ser
5 10

15

Arg Ala Ala Pro Lys Ala Gy Arg Arg Thr Val Val Val Met
20 25 30

Pagi na 95



<210>
<211>
<212>
<213>

58
1417
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 58, Exmapl e 58:

nir A- pronot er-control | ed NADPH dependent

d ycer al dehyde- 3- Phosphat e Dehydr ogenase DNA construct (1417 bp)

<400> 58
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
t cagcaacat
tttactttat
ttagtattaa
cctgcatttt
act aaat caa
ccttctaatt
atgctttcat
tggtcatttg

tttaaaactt

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gacttgc
ct acaact ct
tccct gacat
aat caacaga
caaaagcttg
cgagcgat ac
ct ggt aat ac
t acat gaacg
t aat agcgt g
ttgcaact gg

tgacccccat cgagagact c cgaacgt ggc

aggt agat aa
at acaaaaac
tct ggct aaa
acttacagtt
atttgaat aa
gaccattgtt
cact agt ggt
gtttacttct
attctttgtt
ttcttttaaa
tgcacgtctt
aacagt agt c

accaat gcaa

t gt cgcgggt
t gt at cgaga
ttggatgttc
tcttttgatg
ccccattcat
gattttgcat
tgatgttcga
tctgcagtta
ggt acacgt a
gctttcgecg
aaatctttat
att aaaccat

ttagtagtac

cttgatagtt
caagaaaaaa
aact gaccca
t caaaagt gc
tatcatacca
caat aat agc
cttctatgat
cttectttttc
at gccat gcc
caccagt aga
gtggattatc
taactattcc

at gaagcatt

desi gner

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
tccaatttgc
agcaat aact
tgaatttgga
accttctaaa
t aaat caaca
gtgtaattta
agt aggaat a
aatatttttt
aaactgatta

act aaaaat g

Pagi na 96

60
120
180
240
300
360
420
480
540
600
660
720
780
840



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcaaatgctt ctatatctaa ttggttatca tttacgcctt taactaacat ttgaacatgt 900
ccaccttttg aaggaccagt taacaatact tttttggcac ctgctttaat atgtgcgatg 960
gctttatcac catgattaaa tttaccagtt gcatctatag caatatcgat atctaattct 1020
ttccatggca agttttcagg attgcgatca gcaaccaatt taattttatg atcaccaact 1080
tgcaatccat tttcaatcgg ttcaactttt agattatatt ttccatgtgt tgtatcgtaa 1140
ttgattaaat gtgcaattgt ttcgggtgga taactagcat ttatcgctac tacatttaaa 1200
tttttatttt gtaatgcaat acgtaatacc attcttccaa ttctacccat accattaatt 1260
gcaatattcg ttgacattaa ggctgagatc ttcttcagtg cattgtagtt gaatgaaggg 1320
ttagggggga aatgcccccc tattttttgt ctagccatcc tgccacgttt gacagggtag 1380
caatttcgac acgatagggt tctctcttct gccgtta 1417
<210> 59
<211> 1387
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 59, Exmaple 59: designer
ni r A-pronoter-controll ed NAD-dependent dd ycer al dehyde- 3- Phosphat e
Dehydr ogenase DNA construct (1387 bp)
<400> 59
agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgcttaga gatgtgtgcg atcagatcca gaactttgtt ggagtagcca 300
gtttcgttgt cataccaaga aaccagtttc acgaagttgt cgttcagaga gat accggcg 360
t cggcat caa acacggaggt gcatacttcg ccgttgaagt cggtagaaac gacggcttcg 420

Pagi na 97



t cggt gt agc
at ct gct gat
ggggt cggaa
ccaacggcct
ccgcgccaat
acggt ggt ca
gccaggcagt
tggtttacgce
ttcttggcac
gcttcggcaa
gcggt aacac
ccgt t gaaac
agcagat cgt
atacggccga
ttcttcagtg
ctagccatcc
gcecgtta
<210>

<211>

<212>
<213>

60
1627
DNA
Arti

<220>
<223>

(162

ccagaacgcc
aggt cgccgg
cgcggaaagc
t ggct gcacc
ctttcatgga
tcagcgcettc
tggt ggt gca
ccat aacgaa
cggcggcgat
caacgt caac
ggattttttt
gaccgt gagt
t gat gccaac
tacggccaaa
cattgtagtt
tgccacgttt

ficial

Synt heti ¢ Construct -

7 bp)

tttcatttcg
cttggccagg
cataccggtc
ggt agaggac
cgggceegt cg
aacgat gccg
ggat gcgttg
cat cggggt a
gtgcttacgc
gccgatttcg
accgttaacg
agagt cgt ac
gatttcgatg
accgttgata
gaat gaaggg
gacagggt ag

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccttcagaag cggccttcat cacgtcacag

cgagcagt ca
agtttgcegt
gggat gat gt
acagttttct
aagt t gt cgt
gaaacgat ct
gcatctttag
gcggtttcgt
ttccacttca
at caggt ggc
ttcagcat gt
t cagaacgt t
cctactttga

ttagggggga

caatttcgac

ggt caacaac
t cagct ccgg
tct ggct age
gggt cgcggt
tcaggacttt
cctggccage
acgggccagt
cggt caggaa
ggtt agccgg
catctttcac
atgccatgta
cct gagcagc
tagtcattaa
aat gcccccc

acgat agggt

ggagacgttc
gatgaccttg
gccgeggecg
ggt agegt ga
agccagcgga
gtagttcttg
cat gacgact
cagaccggtc
atctctttca
ttcaacagtg
gttggcat cc
acggaaaaca
ggct gagatc
tattttttgt
tctctcttct

Sequence No. 60, Exmaple 60: designer
nirA-pronoter-control |l ed phosphogl ycerate mutase DNA construct

Pagi na 98

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1387



<400> 60
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
agcacgt ggg
cggcgggecg
gagt gcgcct
tccagcgcca
t cgaagt cgc
aaggcttccc
cccacct cga
tagct ggcga
cgct t ggaga
cgcgccageg
tcgtcgtgeg
acccggt cgc
t ggagct cga
cgccggt ttt
tt caaggt gg
cccagcgecg

ct caggt ggc

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gggccce
tgccgt gcag
cgt cggcgeg
t cat cacgct

gcagct cggg

cgtcctcgee

agt gggcectt
cctccagegce
ccgeecgeggg
cgccgcgaag
cgct gaactt
gacgggecgce
ccagccccac
tcctgacgcc
cct cggt ggg
cgaagttgcc
agaggacgcc

cgggcccgga

t gacccccat
aggt agat aa
at acaaaaac
tctggct aaa
gaacttttgc
gt cgccgagce
caggt t gggg
gggcgt ggag
cagcagggcg
ggt ggagt cg
cagggccgceg
ggtcatcccc
ggt gagcecg
cagcaccccg
gt t gagcacg
gagcggeggce
gcccecgeage
gtcgatctcg
ggggcggccg
gcgcaccgceg
gcgcecgacc

gccgggegeg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagact ¢ cgaacgt ggc aaat ggaggg

t gt cgcgggt cttgatagtt agcaat aaat

t gt at cgaga
ttggatgttc
agcttgcccg
gcgceccct g
ccgt agagca
tggt cgccgg
t cgaaggcct
gtcttcttga
agcttgectt
accagcgagg
gt gat ct cgc
ttgatcctgg
t cggccegt ct
accccggt ct
accagcacga
cggat gcgct
gcgeggeggt
acgt cgt cgg
t cgt agcgga
aagccggggy

caagaaaaaa
aact gaccca
cgtgcgccag
ccgectcegtce
ggaagggcac
t gat ggcgat
cgatcttgtg
agt gcaggt a
cgggggcgtc
ccaccccgeg
ccagggt ggg
gctcgtccge
tggcgetggg
tct gggggt ¢
agcggtgctc
ccctcagett
cggcgat ggt
gccccagcetc

aggggt cgt a

ccaccagggt

gt agcaaaat
tt gaagacaa
caggagcggc
ct cggt gaag
cgggt gcecag
cacct cgggc
caccttcgcg
gaagt agt cg
ggggt cctcg
gt acat cggg
ccagaccggg
gagcgcct gc
ctcgtcgett
ggt gt cgt gg
cgactcggtg
ggcgagcacc
gccgt cgggg
gat gcccagc
gccgaagagg

gact cgccce

Pagi na 99

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aggttggcct tttcggeccag ggcegtcgagg ttgggggtgc gggccgegge cagctccgtg 1380

ggcccgeccg getcgecgggg cagcccgecc accccgt cga gcacgacgaa gaggatcttg 1440

ctgggcgtgg tgcggctcag ttccttgagg tgggggagga ggtccattaa ggcetgagatc 1500

ttcttcagtg cattgtagtt gaatgaaggg ttagggggga aatgcccccc tattttttgt 1560

ctagccatcc tgccacgttt gacagggtag caatttcgac acgatagggt tctctcttct 1620

gcecgtta 1627

<210> 61

<211> 1678

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 61, Exnmaple 61: designer
nirA-pronmoter-controll ed Enol ase DNA construct (1678 bp)

<400> 61

agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg 60

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180

ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240

gggcaacaac catgtttttg taaattatag aaaaccccca acccacgata cagcccgata 300

tcgcttaatt cttcttctat ccgcaacagc tggttgtatt tcgctacccg gtcagtcctg 360

gccggagecc cggtctttat ctgccctacg ttggtcgecta ctaccaggtc agcgat gaag 420

gtgtcctccg tctccccgga acggtgggat actacacagg tgtaaccggc tcttttagcec 480

atttcaatcg tatccaaggt ctcagtgacc gtgcctatct gattcagttt gataagtatg 540

ctgttggcca cacccttttt tattcctgtg gtaaaacgct ggggattggt tacgaaaata 600

tcatctccga cgatctgaat cttcttgccc agcttacggg tgagettttt ccacccttcc 660

Pagi na 100



cagtcttctt
t cgt aaaact
ttcccgtcct
ggcttgtacc
ggcaagttgg
aat accttct
gtagctccta
ccgecgttca
tact ggt aaa
cct aagat ag
aaccggt caa
gt gt t gacgt
tcccgcagtt
cccatggtcc
agtatttctc
gcat t gt agt
ctgccacgtt
<210>
<211>

<212>
<213>

62
2137
DNA
Arti

<220>
<223>

cctgcagecc
cgaccacctc
t gaaaatctc
ccgecegtttt
gagcaaat cc
tcagggt atg
ccggt aggat
agat gttcat
gcggcat gga
cgttagctcc
tccccacctg
t at ccaccgc
ccaccgcctc
catcttctaa
t ggcgt aaac
t gaat gaagg
t gacagggt a

ficial

Synt heti ¢ Construct -

gt ctt ccagg
at cggeggtc
att ggcagca
aat agcct cc
tccttcatcc
gt agacct cc
caagaat t ct
ttgcgggat c
t aggt aggaa
cagcttgccc
gt cgagcgca
attcagcacg
aaaagcacca
aaggacct cg
ctcggtgata
gttagggggg

gcaatttcga

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gat at gat ag
agctcttggce
acat ccagtc
aaaattactt
ccgat ggaag
acccccat gc
t gaat gt cca
ggcagttctt
gcagcagccc
ttgttgtcag
tccatcccca
cctttgcecge
gt ggacgcgce
acctccaccg
atactcacta
aaat gccccc

cacgat aggg

gatacttacg
cggtgectgge
ccaggt aaat
caat cgcggc
t agaaaaccc
gcagggcctc
cattattatc
tggcgtttac
gcgccacagc
t cccat cgag
caacct ccgg
cgaaacgctc
cggaaggaac
tcgggtttcc
aggct gagat
ctattttttg
ttctctcecttc

cacaaggcca
aaaaacgt at
atccttcccc
ttcattcgaa
ttttttactc
ggcaaaagaa
cgcgtgettg
gccgcccagg
cat cgacacg
gt caatcatc
ggcgat gacc
tgcgtcccca
cgcagcccgt
ccgcgaat cc
cttcttcagt
tctagccatc

tgccgtta

Sequence No. 62, Exmaple 62: designer

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1678

nirA-pronmoter-controll ed Pyruvate Kinase DNA construct (2137 bp)

Pagi na 101



<400> 62
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
at ggt t at gg
ggaat at cca
at aat ccccc
actatatctc
ct ggt aacgg
actctcagta
tcaccggggg
tcagttccgt
cgtaccactt
accattctcg
gt agcggt ag
cgtcttgecg
gccatggttt
atggcgtctg
cgcggcacgt
gcccggeat t

acccccaggt

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gccgcac
tttctcegtce
agttaat acc
cggccttttc
ccggagcaaa
cccggcet acc
gatt ggt agt
agat t agccc
gggt ttccgg
cgggt gaagg
ccgt at ggcc
cacaggt ggc
ccagcatgtt
ccaccgcaac
ccccct caaa
ttaccatcga
tctcgattat

ct ccccggge

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
ttgggcttgg
tt ggat gaca
tact at ggct
caacaacggc
cgagcccggt
tatacccgtt
cccagggat t
t cgcct gact
gaccgt gagc
cgt agt agcc
cgattttgta
ataactgatg
ct cat agggc
t accggat at
tatggcatta
ttcgagcatc
aaccttttgc

gaccat gacg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
ccgcggt aga
cgggt t gcct
gcat gagaag
at at agt cct
tt gcccggat
cccttaacca
ccaggagt ac
gcggcat cca
gcgt ataccc
acgat cggag
gcagt aacaa
gcat cggt ca
aaagccat ct
ttaccggctg
gccacgtctg
t gggt ggcaa
accagaggt a

ccat cagcaa

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
tttgtcccct
cggcggct cc
t caggcct cc
tgtctgttce
ccagt at cac
gcaccttgcc
ctgcggtt at
gggctgtttc
cccat accaa
cccggggacg
tggccgaggce
cggt acgcct
ccgt ccgecg
cggtctctge
acgcttcggc
ttatcaccgg
cttcttcggt
cctttattat

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
agccgt at cc
aacgat gaca
ctgttccgtg
gact gccacc
ccgcgectta
tactacttga
gact accagg
tatcatctgg
agttagcttg
gt act t ggcc
ccccaggt cg
gcct t cgaat
ggctattcgce
cgacagcat a
ccgggt ggag
cttaccctga
aggtatttca

gt cat ccagg

Pagi na 102

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttgtccagcc cctccectgget ctcaatctta gcgattatat cgatgtcgge tcccttttcce 1380
tctaatatgc gtctgatatc caaaacatca tcggccgtcc ttacgaacga ggcagcaatg 1440
aaatccatat tctgctggat gccgaagtta atgtcttcga tgtctttctg gctcaaaaaa 1500
ggcaggttgg ttctcacacc cggcaggttt atgcctttcc tttcaccgag tactcctccc 1560
gcaaccacct ggcagacgat gtcggtgtcg ttcgcctcta aaacagacag ctggat gacg 1620
ccgtcagcga tcaatatgca gtcacccget tttacctgcg aaggtaactc atggtaactt 1680
atctggacct cgtcttcgtt accttcaacc ggacggttgg tgagaacgaa cttttgacca 1740
ggacgcagct ctatcttacc ttctttcaag ggcccggtcc tgatctcecgg ccctttggta 1800
tcaagcatca accctacttc cgcattcagt tcccgcgcca cctcacgcac catgcggatg 1860
cggcgctcat gctcatcata agtgccgtgt gaaaaattca aacgggccac gttcatgceccg 1920
ttggtgatca aagctcttag ccgctcataa tcatcggtgg aaggtcccag ggtacagatg 1980
attttggtct tccgcaataa ggctgagatc ttcttcagtg cattgtagtt gaatgaaggg 2040
ttagggggga aatgcccccc tattttttgt ctagccatcc tgccacgttt gacagggtag 2100
caatttcgac acgatagggt tctctcttct gccgtta 2137
<210> 63
<211> 2163
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 63, Exanple 63: designer
BL;A—pronDter—controlled citranmal ate synthase DNA construct (2163
<400> 63
agaaaat ct g gcaccacacc tgatctgcaa gagacgctca cgcgatacct ctgggegtgc 60
aat caccgca ttccccaacg cgctttggge cacatgaccc ccatcgagag actccgaacg 120
t ggcaaat gg agggaccaga gttgttcagt tcacaggtag ataatgtcgc gggtcttgat 180

Pagi na 103



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agttagcaat aaatacagtt tcagaatatc tgtaatacaa aaactgtatc gagacaagaa 240
aaaagtagca aaatttacaa atgttcatga ttcatctggc taaattggat gttcaactga 300
cccattgaag acaagggcaa caaccatgga gcaggttttt atctacgaca ccaccttgag 360
ggat ggct cg caggcagaag gtataaactt ttccgtagag gataagatgc gcatacttca 420
aaaactggac gaatttggag tgcattacat agagtgcgga tggcccggtg cgaacccaaa 480
agacactatt ctctttgaaa ggctgagaaa gat aaaaact caaaatgcca aaatagtagc 540
ctttggtgca acaagaaaag ctggaaagaa ggcgcacgaa gataagcagg tggaaaacct 600
tttgaaatcg ggtgccaagg tgataaccgt atttggcaag agctgggact ttcatgtaac 660
gcat gccata gggaccacct tagaggaaaa cctggacatg gtttacgaga cggtaagcta 720
tcttaaaaag catgtggagg aggttatctt tgacgcagag cacttctttg acggatacag 780
gcacaacgaa agctatgctt ttaaggtatt ggaggcagct tttcaggcag gtgcggactg 840
gatagtcctc tgcgatacca acggtggcac ccttcccaat gaggtttatg agataaccaa 900
aaaggttgta caaaagtttc cacaggcacg cgtaggcata cacgctcaca acgattcaga 960
tactgctgtg gctaactctc ttatggcggt gcttgcaggt gcaaggcagg ttcacggcac 1020
t at aaacggc ttgggggaaa gaacgggcaa tgctaatctg tgttccataa tacctaacct 1080
tcagct caag ctgggcttta gtgtagtgcc ttcccaaaac ctcaaaaagc tcaccgagct 1140
tgctcacttt gtctccgaaa tctccaacac gccactgccc aaaaacatgc cttatgtagg 1200
ggagagt gct tttacccaca aagcaggcgt acacgcctct gcagttatga aaaggtcaga 1260
aacat acgaa cacatagacc cttctttggt aggaaacaga aggaaggtga cagtgtctga 1320
cctttctgga aggagtaata tactttacaa gctcagggaa atggggcttg aggt ggatga 1380
taagtcccct gagcttatca aactccttga aaagataaag gaacttgaga aggaaggcta 1440
ccactttgaa gcagctgaag cttcttttga gcttctttgc aagaggcatt ttgggettgt 1500

Pagi na 104



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

taaaaactat tttgaccttg atgcttacag ggtgctaata gccagaagga gtacagacct 1560

atctcctgtt tcggaagcca ccgtaagact ctatgtggaa gacat aaagg agcat acagc 1620

agctcttggt aacggaccag tgagcgccct tgacagagcc ctcagaaaag ccttggaaga 1680

gttttatcca agccttaaag atgttcagct catagactac aaggtgagaa tagttaacga 1740

at cggagggt acatctgcca aagtgagggt gcttatagaa tctaccgatg gtagaagaaa 1800

gt ggggaacg gtgggagttt cggaaaacat aatagaagcc tcttggatag ccttaactga 1860

tagcctcgta tataaactct taaaagacga agaagagggt ataatgtgat aaggctgaga 1920

tcttcttcag tgcattgtag ttgaatgaag ggttaggggg gaaatgcccc cctatttttt 1980

gtctagccat cctgccacgt ttgacagggt agcaatttcg acacgatagc gtgctgtact 2040

gttttttgct cgtcagggtt gggttttgtc atcgacaccc aaggattgga gtcggtgcetc 2100

aat aat cgcc agttgctgtt gggcagccgc caattgcgcc tgaggttctc tcttctgecg 2160

tta 2163

<210> 64

<211> 2878

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 64, Exanple 64: designer
nirA-pronoter-controlled 3-1sopropyl nal at e/ (R) - 2- Met hyl nal at e
Dehydr at ase DNA construct (2878 bp)

<400> 64

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180

ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240

gggcaacaac catgtaccat gtctgctgtt gctatctcgc ccttgattge tgatgctgta 300

Pagi na 105



acagt agccg
tttcgtgtac
cagcat acag
agtccctctt
accttaggag
cgtccattgt
gccggaact a
t caat at cat
tctctgccat
ttagcacctg
t gt aagcct t
ccaat aat ag
ttgaatctta
taat ct gt ac
ctgtctgctc
cacacaccct
ttctgtgagg
agcttatcct
tgtgttgttc
ttaacctgtg
tttgcct cat

gcaat aagac

ct gaagcaag
ct gt act gat
agcagt t agg
tcat agcctg
caaccttttt
t acat gaacc
catt gt caac
aaacctgctc
gctccttaag
cctctacaca
ctcctgcaaa
agagtattaa
atgttcccgg
aaccaacacc
caaat at aag
cgccctcgta
ctgctgtctt
t gt cagcaat
cat cattact
aaagacct gc
ct gcaggt ac

caccctgatt

at at acaaaa
aagagt ct ca
attcat aaca
aagat at acc
ccctttgatg
aagaaat gct
aaaat gt ggc
aaat act gca
ataat ccatt
aaggtt acag
ttccattgct
atctcttgca
aaccattacc
t gt accaaat
ct cacccggce
gaacttaata
aggact gt ct
at gaggattc
cataagtctg
tgcccttgeg
ggctgtactc

aagaat agcc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaatctttat
ccctcaccga
attgcacctg
gaacggcttg
at cgct gcge
t cat caat ct
tttgcaacaa
tcatcatctg
gcaacat cat
attgatattc
ttatagttag
tat act ccat
catgatgttc
gcacct aacg
act acat gat
tcattagcct
gat ggaat at
tttaacttct
t caagagt aa
ataatcttct
tcagactctt

tgcatcttgg

gt cct gcacg
taacaccctg
cgt ccat gaa
caggaact ac
caactcttaa
ttacaccaag
ttggct gt at
at gt aaagca
caacttccat
t gt ct gccat
caccgt t agc
cgttaagcett
ct gt aaccat
caccat at gc
tttccatcat
t agcaaagt c
t gt ggt ct ac
cat acat acc
cagttgcaat
ct gcaat agt
ctttctcacc

ct ggaagctt

tcccttgaag
acagcttccc
t at at caagg
aaggaat ctt
atcctcgatt
tgattcctta
t gt t gaaagg
tgcctttgge
gagt gcagt c
t gaaaggct g
gccaatcttt
tcccttaagg
tgcat acaaa
acaagt at gg
aacct gat ga
tctcatcttc
aat ccat aca
aat agt aaga
at caccagcc
cat gccat gc
at caagt gat

agt acat gta

Pagi na 106

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



taagtctttc
gcattaactt
ttacgat aga
agtacgcttg
aaat ct cccg
ttcatctcat
acatctttat
gcaaat ggag
ttagcaat aa
aagt agcaaa
cat t gaagac
agt ccgcct g
tttccattgt
t cgt cgt gaa
aatattcttg
ggt gcct get
ggctt aat ct
tctactgtct
ccaagt accc
gcatt gt agt
ctgccacgtt

<210>
<211>

65
2380

cat t aacagt
cgt cat ggag
atattcttgc
gtgcctgetce
gctttacgge
caatt gt cgg
caaact t aaa
ggaccagagt
atacagtttc
atttacaaat
aagggcaaca
cat t aagt at
gtgtaatctt
ggtctgcatt
catatgattt
ctcttgatga
gacct gcaag
tt aat gcaag
atactttacc
t gaat gaagg
t gacagggt a

tataattcca
ttctttacat
aaatgatttg
tcttgat gaa
agaagcaaaa
aaacaaaaga
tat cctaccc
tgttcagttc
agaat atctg
gttcatgatt
accat ggt ca
at ccacaaga
tgcatttact
ct ct at aagg
ggcaat aaca
accacaacca
ttctggtctt
gtactctgta
gctaaatttc

gttagggggg

gcaatttcga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcttctaatg aaagctcaca ttcatccccc

acaat aacag
gcaat cact g
ccacat ccaa
t cagagtcta
tactgcgatg
att gaccccc
acaggt agat
t aat acaaaa
catctggcta
agaccgttaa
tt at caggaa
t caacat caa
agaagt ccgt
catttaatac
aagttctttc
aat ggcgaaa
gggat aat ga
tcgttcatta
aaat gcccce

cacgat aggg

gaagt cct at
ccttgacacc
agttgtcatc
atgatt caaa
caataatctg
at cgagagac
aat gt cgcgg
act gt at cga
aat t ggat gt
gctttctcat
gt gaagcaat
t agt at cgcce
t att aat aga
ctaatgcctt
ct gcaacaat
at gcat at gg
tatctgtatc
aggct gagat
ctattttttg

ttctctcttc

att aat agca
taatgcctta
t gcaacaacg
t gt at gactc
atctgtatca
t ccgaacgtg
gtcttgat ag
gacaagaaaa
t caact gacc
tgccttaaca
aggat at gct
ttccgt aact
atttctgaag
aat aacct ca
gat gt cgcct
tttcatatct
aat gt cat ca
cttcttcagt
tctagccatc

tgccgtta

Pagi na 107

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2878



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 65, Exanple 65: designer
nirA-pronoter-controll ed 3-isopropyl nal ate dehydratase DNA
construct (2380 bp)
<400> 65
agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgaatgaa tcttcttgga tctgtgatgt atccggttac cgcggtggcet 300
gccgecgttg caggagaagc aaggtatatc tccgcattgg gattccccat ccttcccttg 360
aagtttctgt tctgcgtgga aagtaccctc tctccgtctc caagaacacc catgtggatt 420
ccaacacatg ggccgcaacc tggtggtata actgccgctc cgagttcaac aaatttcttg 480
attattccct tttcaagggc gtccatgtag accttccttg aagcggggcc gacgatcagc 540
ctcacatccg ggtgctttcc gtgtttctca agaattttca aagcgatctc aagatcctga 600
agtcttccgt tcgtacaggt tcctatgaac acttgatcta tctttatctt ttccttttca 660
acctcgctca cctttctcac gttgtccaca tagtgaggca aagagacgag tggttcgagt 720
gtgtcggcat ctatctctat ctctgtctcg taaaccgcgt ctggatctgc tttcaactct 780
ctgaagtcct cctctcttcc catctttttc aggaactctc tggtcttctc atcagaaggc 840
at gagacctg ctttcgctcc cacttccacc gccatgttgg aaatggtgag tctgtcctcce 900
acattcatat tttcgataca gcttccatgg aactccaacg ctttgtaagt tgcgccgtcg 960
cttcccagaa ttctcgcgat ctcgagaatg atgtctttcg cgtaaactcc atcctgtaac 1020
ttcccgttca ccacaacctt gatcgtctca ggtactttga accagttctg tccaagcccg 1080

Pagi na 108



aagat gat cg
gt gcaggt gt
aggat ct ggt
aattctctca
t cgat gaaga
tttatcatca
atttctccgg
ttacccattg
cagttcacag
t at ct gt aat
atgattcatc
tgaactcttg
at ct cgagga
tt caaaacac
tcctt gagcet
aaagacttcg
ct ggaagaac
tt cgcgaaat
ct cagat gaa
cagactcttc

gggt t agggg

tagcaatttc

caacat ct gt
gcgaat ccgce
gggat at ccc
tcatcttctg
ggaaggcctt
gggggect gt
ctttcacgtc
acccccat cg
gt agat aat g
acaaaaact g
t ggct aaat t
ggaaggaacc
gaaact t cgg
cgttttcgag
ct at gact gg
ccacgat aca
caagt ccgaa
cct ccat gge
aat accttcc
cccttatcat
ggaaat gccc

gacacgat ag

ggaccccatt
acct gct acc
gtctcccgeca
cgaattcgaa
cgggaccttc
tccat cctgg
tcttccagta
agagact ccg
t cgcgggt ct
t at cgagaca
ggat gt t caa
gtgctttttc
aat cggagt g
atctatctca
aagt cccaca
ggaaacacca
gttcttgcca
atcttccaag
aggt gct ata
t aaggct gag
ccctattttt

ggttctctct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cccgttccga
agat cgccgg
t cgaaaacct
agctctttce
acttctttga
gccat ggct a
t gtt cagaaa
aacgt ggcaa
tgat agttag
agaaaaaagt
ctgacccatt
agat agttca
aatctgtatt
agttcgtctc
tt gat ggcgt
gcgatcttta
gccacgat ga
acgtgttttg
t ggt cagt cg
atcttcttca
tgtctagcca

tctgececgtta

aagcaccgag
gtttcacgta
t gact cccat
t cgggct cgg
agccgagttc
t at ccact ct
agatcttttc
at ggagggac
caat aaat ac
agcaaaattt
gaagacaagg
ctataccgtc
cttttcctgt
cct ggt t gat
tt cggt agaa
t gat acgcgce
tgtcaccttt
cgagctcctc
atatattgtc
gtgcattgta

tcct gccacg

cccaccggca
tttttccgeg
ctcttttcca
agaagcgt ga
tctgaattcg
cgcgagt acg
tgcgagtgtc
cagagttgtt
agtttcagaa
acaaatgttc
gcaacaacca
ttctttcagt
tgtgaggttc
ct cgt cgact
gat ccttgcg
agcgt gect ct
ctgcaccttc
aagattgttc
accgaatttc
gt t gaat gaa

tttgacaggg

Pagi na 109

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2380



<210>
<211>
<212>
<213>

66
1456
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

construct (1456 bp)

<400> 66
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
gt cgaaaccg
accagct caa
agcat cat gg
t caggagcgg
agaagaccaa
ttcgttgtga
tccacataca
ttcctccaca
cttctgtttt
t agat cat gg
ccgt aggaaa

aaaggagaga

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gccat at
ccttttctgg
ccgctcetttce
cgagagagag
aacct cctgc
gagaaccagg
ggat cacatc
t gt gcgt cag
gcat ggaact
ttgcgatttc
t gt cgaat cc
gttccctgac

cat gcacaag

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
ttcttcgagt
atcctctgcg
tatctttctt
gat ct gt gcg
cggct cgt ag
aagt gccgca
gaact gcgat
ct ccacat ca
gt agaggacg
aaaggcagtt
cttttcttca
ggt cacaaga

cgat ct gt ag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
tttttacata
atgtctctgg
gcctcttcca
at cgggt t gg
aggttcttat
ctctcatccg
ggtttcagga
gggtattctc
ttcgetttgt
ct cgcgat cc
tccaat cccc
t cgaccccgg

acctttatcg

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
t gagat ct cc
ttctgtatce
ccattccaaa
cgatgttctt
caccgaaaga
agagaatgtc
t gagct gcat
tcgctacttc
caacggaggt
gttccacggt
t cggct ggcc
at ccaat cac

gtcttatgtt

Sequence No. 66, Exanple 66: designer
nirA-pronmoter-controll ed 3-1sopropyl nal ate Dehydrogenase DNA

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
cat ct gagag
ctcttctatc
ggaat gct cg
tccggctata
cgcggacggce
t ccaaacatg
ggcagegttg
gttcacaact
gacctttttt
ttttctgtcg
gt agt aaact
cttttctttc

t gcgt aaagg

Pagi na 110

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



tt gagcat ct
tcgtcccatt
ttttttgtct

ccaaagactt

tccttaggge
taggt cctcc
ctt caggaag

t ct caaaggt

gcttccctta caacctcggg

gct gagat ct
attttttgtc
ctctcttctg
<210>
<211>

<212>
<213>

67

<220>
<223>

<400> 67
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
ttgtttattg
cttccact gt
tttccagttc

ttgtctatag

1933
DNA
Artificial

tcttcagtge
t agccat cct

ccgtta

Synt hetic Construct-

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gct cagce
cgtttatgta
agagttcacc
caaccgcct g

cct t gaagat

aagaagcccc
gacgcttcca
gggtt caccg
tttcccegtt
acct at gccg
attgtagttg
gccacgtttg

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cctatttccg
aggaagat cg
aatttgtcta
ttcttttcca
tct ccaggca
aat gaagggt
acagggt agc

Sequence No. 67,

gcctcttcte
cgtcggctte
t ggcat cccce
ccacct cgag
aaaccgct at

taggggggaa

aatttcgaca

cggaggaaga
cagacat at ¢
t ccgat gt gt
cactttaaga
cttcattaag

at gcccccct

cgat agggt t

Exanpl e 67: designer
nirA-pronoter-controlled 2-1sopropyl nal ate Synt hase DNA construct
(1933 bp)

t gacccccat cgagagact c cgaacgt ggc

aggt agat aa
at acaaaaac
t ct ggct aaa
accccegttt
agct at cgca
gtttattctc
aatt at gt ac

agcat ccact

t gt cgcgggt
t gt at cgaga
ttggatgttc
tttctgagaa
gaggcttcca
aacgt gagtt
tcct cgagcet

ggaccgtttc

cttgatagtt
caagaaaaaa
aact gaccca
ggcctttage
ct at gt ccgt
t gacctctcc
t cggt t gaat

ctgcctctge

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
gat gaggt ac
ggagacaccc
ctgtgegttc
accgagcgct

tgcttctttc

Pagi na 111

1080
1140
1200
1260
1320
1380
1440
1456

60
120
180
240
300
360
420
480
540



ttttcatctc
acat ggaagt
gagaaaagat
aacactttct
agggcgt gct
gatggtttca
gact cgt gaa
gttatatgtg
t agggaagt t
cctgccctct
gcagcgaggg
acattctcta
ggaagggcgt
gt ctt gt agg
t ccacaaggt
tcctectttcet
t gt at cat ac
ttttcaacac
tttacagctt
ccgagat cct

ggggat t gct
gagatcttct

caacct gaag
gaacgagctt
catcgtcgta
ggaaggtctc
ttccggagtg
tgatctcgta
ggaacacgtt
t gaggagcct
tgtctttcct
ct ccgat acc
agttcgccac
t accgggcac
accccaccgt
cttctatcaa
cgaaaaact g
ccattctcag
gtttgtcttt
accttgcgag
caaact gcac
ct aacat gag
ctccat ccct

tcagtgcatt

cacgaccgcc
gtaaccgttg
aacctctttc
ttcgt cgagt
tcttccaagc
ggtctccctg
ctct cccact
ggaagcgggg
cacct t gagg
gttcagagtc
agcgagt cca
accctctctc
gt ccggaaca
aaagggaacc
ttttgcgtag
tttgtatttt
tggtcgatcc
t cccaccact
gggagat gaa
tgccatttct
caacgttgta

gt agt t gaat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcggt t ggaa
at gggct ccc
tttctgtcgg
tt gat gccgt
acgagcgt ct
tgtttcagca
atgggtttgt
t at at gagct
at cat cacga
acttcgacct
agat cgt t gt
aaggtcttta
ttgatcgttg
tccgttctcg
ccgacgtatc
ct gt gaat cg
tt gagagcct
atgggtttct
acgggaaacc
actttttcct

t cgaagat ct

gaagggttag

gcagcgtgtt tccggtgt gt

tcaaaacttc
cgagttctgt
agct ctccag
cggaagacct
caccatcctg
ttctggacgg
ctgtctttat
actcttccag
gggt ggct cc
gacagt gcac
tgagttctcc
t ggct ccggce
aagcgtcttc
ttctgatcct
gagaggt cgc
cgtacaccgc
gaacggcgct
cagcct cgat
caaccgacat

taattctcct

gggggaaat g

cgagacgatc
gaacttctcg
cttctttctg
gccgat at cg
gtgtataccc
gat gagcccc
acccgtctcg
ggcacagttt
gttctgaacg
agaaagat cg
aaact cat cg
ttcgat cgcc
cgccgagaac
ct cgaggat t
t at gaaaacg
gtctatgtcc
cgcaactctt
gagat cgaca
cgaagcccct
catt aaggct

cccccectatt

Pagi na 112

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt
ttttgtctag ccatcctgcc acgtttgaca gggtagcaat ttcgacacga tagggttctc 1920

tcttctgecg tta 1933

<210>
<211>
<212>
<213>

68

2632

DNA
Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 68, Exanple 68: designer
nirA-pronoter-controll ed |Isopropyl nal ate | sonmerase DNA construct

(263

<400> 68
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
t aaat cgcag
tgccgeect t
tccgggttca
at gaaaattt
acgacgagcg
cgcaaat cgc
t ccgt aat cg
tgctctgttt

at cgcgggot
gttttatcgt

2 bp)

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gacagac
ccgeecgegge
caaagt t gcg
t gcccaaaca
gt gccaaccc
cccgtacacc
t gaggcgt ga
gcgt gecegg
tgctttcaaa
tcgtccccca

attttgcccce

t gacccccat
aggt agat aa
at acaaaaac
tctggct aaa
cggct cggcet
cat caccggg
gttcgacgtt
ggcgct gcag
ttccgecttcg
aggagccact
gttggtgcac
cttgagcccc
ttgct cggga
cgtcaccatc

ctcatcgctg

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
t caagct ggc
ct gacgagat
gacgcacagt
ccggagt cgc
gettgttttt
tttttceccett
gaaccgat ga
at gt act caa
tgcggcacga
ggagcgat cg

gct aacgcce

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
gcacat cgac
gcgt gcgege
gctcgectte
gccattcaaa
tcacttgctg
t cacgat gct
agacgt gct g
gcgeeeggeg
cgccat cgac
t cgacgcat c

gccaccgttc

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
aaaat gt ccg
cccttttcct
t gggat gat g
accggcgt cg
cgat ccaggc
cgcecgecgeg
caccggaat a
caccgcgttt
ggaagt gct c
gatttcaatc

caccgccttg

Pagi na 113

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



t caaact cct
tccggact ga
cgctcttcca
ccgacgccaa
tt gccgaggce
t gt gt agcca
gcccegt gcg
ccgagctctg
ggaat gccga
t cggt aat ca
tccggecgec
acttcatgca
acgacgt ggt
gagact ccga
cgcgggt et t
at cgagacaa
gatgttcaac
cgttcgt agg
tttagcaaca
t caaat accc
cgcagcaagt

cagttgttgt

cgccttttgg
t gaggccggce
t cgacat gcg
cgccat agcg
ggccgt t gat
atacatgctc
tcgacgtatg
ggccgat gac
act cgcggcea
caaat cggtt
gcaccttccg
ct aagt gcaa
tttcccaaat
acgt ggcaaa
gat agtt agc
gaaaaaagt a
tgacccattg
cggcgat atg
gctgttttcg
gctgttcttce
agcggacatc

aaaaaat at c

tgcatatttg
tctcgcccca
t cggat cgct
gccgat aat g
gcagatttgc
gacttcgctc
gct gt cgecg
gt gaacgat t
gttgcgctca
aacggttggc
tcctttttge
at cgat gt ac
tttatcgatg
t ggagggacc
aat aaat aca
gcaaaattta
aagacaaggg
cgcttcgtac
at acgggt cg
aagcgaaacc
ctctttatcc

ggcaaacgat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggccgcegcea
gcttcaatcg
tcgcct gt aa
gccaagat ga
agcgttttcg
gt gccgat gc
caaacgat cg
ccttgctctt
agcgcagcga
acgt t at ggt
cgcaaccctt
aat aaat ccg
atcgttttcg
agagttgttc
gttt cagaat
caaatgttca
caacaaccat
acaaacgt ca
at gt caaacg
gt cagttcat
agccggat cg
ggggcaat ga

aat aggcgaa
acatgttgca
at t cgat aat
cgtctttgge
gcttatgctg
caaacgccaa
ttttccccgg
cgct gt gt ag
tttggttgeg
ccat cgt cgc
caaacgcttg
gtttgccctc
gcttcattga
agtt cacagg
atctgtaata
t gattcatct
gcggecgt gg
aatcaatttc
gacgcgaaaa
agt ct gcgcg
gcaacagt cc

ttacgcggaa

cgtcgtttca
aatcgtcatt
at aaccggt g
ggt cact cct
ccaaagcgtt
ggcgccaaac
ct gggt caac
gt cggcgagce
cgccacttcg
aaaggt caaa
cggcgaggtc
ct cacggt ag
cccccat cga
t agat aat gt
caaaaact gt
ggct aaattg
acaat gccgt
gt cccat cct
tccttcatcg
ctcgetttgg
attttttaag

t ccgt aat ct

Pagi na 114

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgcagcgccc acggcgcatg ttcgcgcgat gagccgcaac cgaagttttc atcggcgact 2280

aaaat cgtcg ccccttcgtt ttccgggecgg ttgagctcaa actccggatt tggegtgecg 2340

tcgctcaaat accgccaatc gt aaaagaga aactggccaa agccggtgcg ttcaatccgt 2400

ttcaaaaact gctttggaat gatttgatcg gtatcaatat tcgcccgatc gatgccggcg 2460

gtttttccgc gatggatcgt aaacggcttc attaaggctg agatcttctt cagtgcattg 2520

tagttgaatg aagggttagg ggggaaatgc ccccctattt tttgtctagc catcctgcca 2580

cgtttgacag ggtagcaatt tcgacacgat agggttctct cttctgccgt ta 2632

<210> 69

<211> 2035

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 69, Exanple 69: designer
nirA-pronoter-controll ed 2-Keto Acid Decarboxyl ase DNA construct
(2035 bp)

<400> 69

agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
t t gaagaaat
cacgcgaaga
atggttatgc
t gagt gcgat
ttggttcacc

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gt at aca
ttttggagtt
t at gaaat gg
tcgt act aaa
caat ggact g

aacttcaaaa

t gacccccat
aggt agat aa
at acaaaaac
tctggct aaa
gt aggagat t
cct ggt gact
att ggaaat g
aaagct gccg
gcaggaagtt

gt acaaaat g

cgagagact c
t gt cgcgggt
t gt at cgaga
ttggatgttc
acctgttaga
at aactt aca
ct aat gaatt
catttctcac
at gccgaaaa

acggaaaat t

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
ccgattacac
atttttagat
aaat gctt ct
cacatttgga
tttaccagta

t gt ccat cat

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
gagt t gggaa
caaattattt
tatatggctg
gt cggcgaat
gt agaaattg

acact agcag

Pagi na 115

60
120
180
240
300
360
420
480
540
600



atggtgattt
t gacagcaga
gaaaaccagt
cattatcttt
agat t gaaga
ttagttttgg
cgacact aaa
at aacgggaa
taatgcttgg
aaaat aaaat
attttgattt
gacaat at at
accgtctatg
aaggaacctc
gacaaccttt
cggat aaaga
aagaatt agg
atggttatac
tgtggaatta
aaattgttag
at agaat gt a

aaat gggt aa

taaacacttt
aaat gccaca
ctatattaac
agaaaaagaa
aagtttgaaa
tttagaaaaa
ttttggtaaa
actttcagaa
agt gaagctt
gatttcacta
t agagcagt g
t gat aagcaa
gcaggcagt t
attttttgga
at ggggt t ct
gagcagacac
actatcaatc
agt t gaaaga
ctcgaaatta
aacagagaat
tt ggat agaa
attatttgct

at gaagat gc
tatgaaattg
ttaccagtcg
agct ctacaa
aat gcccaaa
acggt aactc
agtgctgttg
atcagtctta
acggact cct
aacat agat g
gtttcttctt
t at gaagaat
gaaagtttga
gcttcaacaa
attggatata
cttttattta
agagaaaaac
gaaat ccacg
ccagaaacat
gaatttgtgt
ctagttttgg

gagcaaaat a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gaacct gt
accgagt act
atgttgctgce
caaat acaac
aaccagt agt
agtttgtttc
atgaatcttt
aaaattttgt
caacaggt gc
aaggaat aat
t at cagaat t
ttattccatc
ct caaagcaa
ttttcttaaa
cttttccagc
tt ggt gat gg
t caat ccaat
gacct act ca
tt ggagcaac
ct gt cat gaa
aaaaagaaga

aat agt aagg

t acagcagcg
ttctcaatta
agcaaaagca
t gaacaagt g
gat t gcagga
agaaacaaaa
gccctcattt
ggagt ccgca
attcacacat
tttcaat aaa
aaaaggaat a
aagt gct ccc
t gaaacaat c
at caaat agt
ggctttagga
ttcacttcaa
ttgttttatc
aagtt at aac
agaagat cgt
agaagcccaa
t gcgccaaaa

ctgagatctt

cggactttac
ct aaaagaaa
gagaagcct g
attttgagta
cacgaagt aa
ctaccgatta
tt aggaat at
gactttatcc
catttagatg
gt ggt agaag
gaat at gaag
ttat cacaag
gttgct gaac
cgttttattg
agccaaattg
cttaccgtac
at aaat aat g
gacat tccaa
gt agt at caa
gcagat gt ca
ttact gaaaa

cttcagtgca

Pagi na 116

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



LI STADO SECUENCI AS COLO- 23021-801-001- 8. t xt
ttgtagttga atgaagggtt aggggggaaa tgccccccta ttttttgtct agccatcctg 1980

2035

ccacgtttga cagggtagca atttcgacac gatagggttc tctcttctgec cgtta

ficial

Synt hetic Construct-

Sequence

ni r A-pronoter-control |l ed NAD-dependent Al coho
construct (1426 bp)

<210> 70
<211> 1426
<212> DNA
<213> Arti
<220>

<223>

<400> 70

agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
t caagcacat
t gaagggct a
aaggat acct
acgat gat aa
gagcct acga
tttacagggt
agtttttctt
t gaact gcaa

agggttcggg

gccatttcaa

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat ggggt at
cgtttatttc
acgt gact ag
cagaggat at
gcct ccccat
agt ccattgc
ctcgtctage
ccttaacgtc
t at gacct aa
cggccttcett

caagtttctc

t gacccccat cgagagact ¢ cgaacgt ggc

aggt agat aa
at acaaaaac
t ct ggct aaa
caggact gcc
atctagcttg
ct cat ggagc
caccctgatc
cctccct age
aacgt t aact
gt caaccacg
cagtgctatc
tcctcccacg
aacagccct a

cctgctaata

t gt cgcgggt
t gt at cgaga
ttggatgttc
ctgcctagaa
t ggat at caa
tct acat agt
gt ggggaat ¢
aggt at ggt g
cctctccecc
tgatccgctc
accgt cgcgg
cccact at ag
taagccgtta

tccttaggca

cttgatagtt
caagaaaaaa
aact gaccca
cttcaccttt
cctctaccct
ttcctactag
t aagct cacc
t at aat cgac
t ggt aagct c
caagcctctc
gt gt cat aac
cgacgt at gc
tcccagegtc

gctttatcac

Sequence No. 70, Exanple 70: designer

Dehydr ogenase DNA

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
ctctagcctc
gaccttaccc
gcttccttca
cccat agcct
t gt agcct ga
cat gacct gc
ggccagettt
tttaagt agc
gccgggat ag
cgct agaggg
agacct gt gc

Pagi na 117

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaggt cctca tgaactctgc aaatccacca tcgatattaa gtcctgggaa ctctaggttc 960
tcgcagtgca tatcctcacc agctctacag gctagacagg ttccatctgt gaccgccggg 1020
t gaagaatta ccgggtcccc cttctctaag ccttccactc cttcggcaac ttcttcaata 1080
tacccgacgt tctcatggcc taaagtgtag ggtagcttag gctgcaatag ctcatgcecac 1140
attccctgga caaggtggag gtccgtatgg catacgccag cgcctgcaat ccttacaata 1200
acgtcaaatc taccttctag cctcggatag tcgacatcct ctatcctcaa cggcttgtta 1260
tactcgtgga gcctggcage tttcaataag gctgagatct tcttcagtgec attgtagttg 1320
aat gaagggt taggggggaa atgcccccct attttttgtc tagccatcct gccacgtttg 1380
acagggtagc aatttcgaca cgatagggtt ctctcttctg ccgtta 1426
<210> 71
<211> 1468
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 71, Exanple 71:. designer
nirA-pronoter-control | ed NADPH dependent Al cohol Dehydrogenase
DNA construct (1468 bp)
<400> 71
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catggcgtac ccagacacct ttgaaggatt tgccgtcact gacactgcaa 300
aat ggt ccac aaccaagaag atagaattca ccccaaaaag gttccaggaa catgatatcg 360
at gt caagat ccatgcctgt ggtatctgcg ggagtgatgt tcacactgtt tgcgggggat 420

Pagi na 118



gggcaaaacc
t gggcccaaa
gggcct gt ct
tggacactta
acat cagagt
t ggccccaat
gt ccaggaaa
gggct agggce
at gct aagaa
agaagat t gg
at at ggat gg
cagaggagcc
cgtcccactt
gcattggttc
agagat gcca
t caaat agt a
aaat gccccc

cacgat aggg

<210> 72
<211> 1555
<212> DNA
<213> Arti
<220>

<223>

agaccttccc
agt gaaggga
agagt gcgac
caat gccact
ccacgat cac
gtt gt gcgcet
gaaggt gggt
tcttggttge
at t gggaact
cagaaagct g
ttacct cagt
attcacgctg
ggggaacaga
tt ggt at gag
caacaat gac
aggct gagat
ctattttttg

ttctctcttc

ficial

Synt hetic Construct-

gt gat cccag
tttgaaattg
acat gcaagg
tatcctgatg
tttgtattcc
ggt at cacca
at cat cggaa
gaagt gt aca
gaccatttta
gactttatca
gt gct gaagg
tct gct ggaa
caggagat gc
gagct cccaa
gttaagtata
cttcttcagt
tctagccatc

tgccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gacat gagat
ggcaaagagt
at aacaacga
gt gacaaggc
ctattcctga
cgtactctcc
ttggaggott
cgttttctag
ttgcgacgtg
tttcgtgtgg
ttcatggtaa
gctttatcaa
tt gat at gct
tctct gagga
ggttcaccct
gcat t gt agt

ctgccacgtt

cgtt ggt gag
tggtgttgga
aacgt act gt
at ggggt ggt
tgaacttcca
gt t ggt aaga
gggacatttt
aacacat agc
ggaggacaaa
aaat t cggcec
actcatttcc
gaacggt tgc
gaaactt gct
agggct gaag
gaccggttac
t gaat gaagg
t gacagggt a

ni r A-pronoter-control | ed NADH dependent But ano

gttgttagag
gctcaagttt
cct caat ggg
tattcctctc
actaatgctg
aat ggagct g
gccat cat gt
aaggaagct g
gact gggcca
acgaactttg
gtcggcecttce
tactt gggat
gct gat aagg
gaaggact gg

gat aaggcat

gttagggggg

gcaatttcga

Sequence No. 72, Exanple 72: designer

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1468

Dehydr ogenase DNA
Pagi na 119



construct (1555 bp)

<400> 72
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
tt gaaacggc
tcgccgat gc
agccgcet cga
aagacgcgca
cagttcggga
gcat gct caa
aaggcgat cg
atcagtttgg
aat ggcgt gt
at gccgt aaa
aattgcggga
at caccgaac
ggcagggcegce
ttcgcececcgg

aaaaattcga

gggt t cggt t

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gcaggga
cgaact cgcc
cat agt ccgc
tgccttcaag
ccgcgaget g
acaaaat cgc
tattgtgegt
tgcccgagt a
gcgeegtttc
tcggcgtatg
ccgtatggtc
acgt aaacgg
cagaatt cat
cggt gacggg
cggcgat cgc
cgccttcecg

cgacgcct gg

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
agcgcgcaaa
aaacgccatc
aagccgcgac
cgccacat cc
ggcgaaacgg
caat cccccg
cgcccagt cg
catgatcgtc
gat cacggtt
gt ggaaat at
tttcggaacg
gctgccccag
ct ccgacccg
cgcttttttce
tttcgtgcag
cttgcaaatg

cagttcgatg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
at ggcgagca
gctttatcgg
ggcgccccga
cgctccgatt
ctgacatttt
gcgt gcggga
ccgcggacgce
t cgcgcagcet
ttcaacaccg
tgct caaaca
gt cat cgt at
ccgtattttt
gt cgccgeca
gt gat aaact
t cgat gacgc
tccacccctt

acct cggcgce

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
cat cat cgcg
ccat cagctc
ggct cgacca
tgcccgeegg
cat cgagcac
t gt cat acac
ccatttgcaa
cgtagttttc
cttcacacat
cat gcgacat
acgtcggatc
ctttegtctce
gcgt caagac
cccacggatc
tgccgeccgec
ttcttacggt

caatattccc

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
gttcaatgtt
caagttttcc
gaact cgcgc
at cgacat ca
atgcttcatc
ggcggaaacg
gaagccgttt
caaatcgttg
ccggtcttge
cat at cgaca
caaaat cgaa
ccagtttgtg
gacgccaaac
gccat cgaat
aaccgccagc
cgagacgcgc

caatatcttc

Pagi na 120

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



atgacttcct

ttcttgcegt

agtttcgtcg
ttgtagttga
ccacgtttga
<210>
<211>

<212>
<213>

73

<220>
<223>

1558
DNA
Artificial

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

catacaatcc gtttcgtttg atgctgccge cgccatacac

agcgcggecac ttcttctttg agacgttcga getgeccttt

ggtt gcggaa aat aaactct tgcattaagg ctgagatctt

at gaagggtt aggggggaaa tgccccccta ttttttgtct

cagggt agca atttcgacac gatagggttc tctcttctgce

Synt hetic Construct-

Sequence

DNA construct (1558 bp)

<400> 73
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
atagtttcat
t gagct at aa
gat gaaggt a
aattctcttt
t cacaagct t
t gt ggt at at

gcat t agaga

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gaaaat ¢
cattaatctc
atttaagatt
tatttaattc
cactttctcc
ttctattata
ggaat acagc

aggccattcc

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
cacat cactg
ccttggattt
agctttaaat
cttattaaac
ctttaatcca
tttaattaca
ccctacctta

t gct aaacat

cgagagact c
t gt cgcgggt
t gt at cgaga
ttggatgttc
ccgtaatatg
gat cct gt gc
tcattctcat
ttatttatta
atatgtcttg
t at ggcaaga
t gagccat ag

t gagcct cat

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
cacaagt at a
at ggat ct aa
ctattccata
aatctattag
caat gt t agc
agat agcat t
aat gt act at

gcatttctcc

gagcagcact
t ccgaaaat ¢
cttcagtgca
agccatcctg

cgtta

Sequence No. 73, Exanple 73: designer

ni r A- pronot er-control | ed NADPH dependent butanol dehydrogenase

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
taatttttcc
aacagcatta
ctctttcatt
gtcatctgtt
atatctattt
agcacat cca
t cct aaaagg

cctagcttcc

Pagi na 121

1320
1380
1440
1500
1555

60
120
180
240
300
360
420
480
540
600
660
720



atatctccct
aaaggatctg
gcatccattc
acaat agct a
taatcagtta
gct acaaact
aaagt aaaat
cctcctcecta
ataacagttt
gcttccttta
ccaat aact a
ccatgatata
gcatt gt agt
ctgccacgtt
<210>
<211>

<212>
<213>

74
3646
DNA
Arti

<220>
<223>

t at at gaat t
taaagtttga
ct gt gt gagc
t at ct ggagt
ttact gagaa
ttgcttttct
caggat actc
t ggaaact at
ct act gat gg
aat aacttaa
t aaaggcct t
tgtcccttgg
t gaat gaagg
t gacagggt a

ficial

Synt heti ¢ Construct -

tact aagt gc
tcttaaactt
tactaacttc
tatttcaaaa
ggcagt t acc
tctaagctta
gt agaaaat c
ccagt ct gga
atctggttct
aaccttatct
tttaccttct
t aaagt aaat

gttagggggg

gcaatttcga

Sequence

construct (3646 bp)

<400> 74

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at attaacca
gcagt at aag
t ct ggcat ag
tct gct aaag
tctgtagcag
ggt aat ccaa
cacat agcct
ttaaattcct
actccttcaa
aaaaagccaa
aaactcttta
cttgccatta
aaat gccccc

cacgat aggg

tttcaattgc
cct caat agc
tttctgctaa
gatatttaat
tt ccagaagt
aaggaacaat
ttgctgcatc
ccatttcctt
aaacctttgt
atcttttcat
atacttctaa
aggct gagat
ctattttttg
ttctctcttec

ctttaaagct
at gagt t aag
gct aggat ca
cttagcctta
t gat ggaat a
ggccttttca
aat aggt gaa
tgcacccttc
ttccatatta
t gat ccgcca
ggaatctttt
cttcttcagt
tctagccatc

tgccgtta

Sequence No. 74, Exanple 74: designer
nirA-pronot er-control | ed Phosphoenol pyruvat e Car boxyl ase DNA

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat

Pagi na 122

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1558

60
120



acagtttcag
tt acaaat gt
gggcaacaac
agcgcccgcet
agcagct cca
cgcgccagcea
cgggt ccgca
accagccgca
ccgt ccagea
ggcaccgccg
gt ccaggcca
cgggccaccg
t cgaagaact
gcggeggecc
agcccct gge
ggttcctccg
agaaggaagt
cggt ccgeca
ggcaggct gg
cgaccgt gga
t gggcccggt
tagccgat ca

t gcagcagct

aatatctgta
tcatgattca
cat ggccggce
ccagggeegg
cctgcaggta
cggggt ggt g
ccat ggcctc
ggt act ccct
ccgagcggaa
caagaccttc
t cacccaggg
ggcgggaagce
cgaagaaccc
ggt ccat ggc
gcccgecgec
gcgaaagcac
ggt agaggag
gcgectctcc
cgat ggcgcg
agaaggacac
agagggccca
tcacctcgca

gct ccat gge

at acaaaaac
tctggct aaa
gttccgcaag
gcgcet cgggg
gct gat gggg
ggccagaagc
ct cgagccgg
ggccacggcec
gaagggccag
ggccagcccg
gat ggccegce
gat ctt cagg
gggct ccgcece
ctcccgecag
cggcctgcetc
cgcctcttgg
ct gct ccagg
ctgctcggtg
gccggeggt ¢
cggcacgccc
gttggccgece
gccgeegegg
gcggggegec

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gt at cgaga

ttggatgttc aactgaccca ttgaagacaa

cccgecgega
tcgecttceg
t cgacgt acg
ggcccgecga
gggaagaacc
aggt cggcct
cgggcaaaca
taccagccgg
agat cct gga
gcggcgat ct
agcagct ggc
gccgecggga
ggcgeggt cc
gcct gggeca
ttgcgcaggg
agccgcaggce
cccecegecegce
gccgeccggg
aggt agcccg
ccgcgggegt
gcct ccaggt

caagaaaaaa

t gcccaggat
gcgaggeecg
ggttgcgcaa
aggtctcctc
ggttcgccag
t ggccagggce
tcgcct ggeg
gcagcagaag
cgcgecggge
cccggat cgg
ggt aggcctc
cgggggaacc
cggccccgcec
gcgt gt cccg
ccagct cggg
ggcggceccac
cccgggct gt
ccaccgccgc
cgtccttgcet
ggacgccgaa

cggccagggt

gt agcaaaat

ggagagcagc
gt accgggcc
ggccgtctge
caagagcgcc
gggccegggce
cagggccgeg
aaggt cccgc
acgcacct gg
ccggeccgt g
ggt gaagt gc
cgccgaccgg
gcccggggcg
gggcgggcecg
ggccgecgec
gt gagcgt ag
ggt gcccggce
ggacgt gccg
gatgccctcc
ggagt cggag
gacggggttc

ct cgaacagg

Pagi na 123

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggaccacgt caaagggcaa ggggtggccg gggcggtaca gccccacctc ccgecgccagg 1560
acgaacacct ccagcacgtc ggcggggccg cggcagccgc tgatgatgta agccccccgg 1620
tcctgccagg cccgcagagc atccagggcc acggccagct cgcggetgcg gggccggt ag 1680
cccaccggeg ccagcggecg gggcgaagcc agctcccggg tcagcaccgc ctcccgeccg 1740
gcggcat cca gggccaggta ctcccctgec gccatgaccc caccggcttc cagcagctcce 1800
gccaccgccc gcccgtggge ctcggcatge tcccgcaggt cgaggggcgc catggcectcg 1860
ccaaagacct gggcccgcca gcgcagggga cgcaccaggg tggccgecge ctcgeccage 1920
ccggcat ccc gcagcccctc ttccacctgg aagagcaggc gatccagggc ggtggaaccg 1980
gcggectccg gececctcgec ggeccggeggt tccccggegg tccectttgg tggecgeggec 2040
gcggcgggcec gggaaggccg ttcgeccgget gggtccgetg gaacggecggg ccctccaggg 2100
atgccctccg ctgaagcggg cggccgggga ggcattgecg ctccctcecgg cggagecgec 2160
ggccggggag gcggtgecgt tgcectcgact gcagecgtccg gccggtgggg tacageccggt 2220
gcctcgget g gageccgecge ccgggeggge gtctcgetcc acacctcttc cggcaccgec 2280
cttgccgecc agtgccgetg cagccggtag gcgaaccgcc ggtagggctc gccggggaac 2340
cggccggegg ccgeccggegg caggggcgec acggcectctg cgggcaagga gggcagggga 2400
ggcagggaag cccgttcttc cgccacggac agatcccgcg tcagggcggc caggcctccg 2460
gcgtactttc gggcgatctc ggcccgcgeg taggcctggg cccaggeggt gacctccggg 2520
gt cacaaagg ggttgccgtc ccggtcacca ccgatccagc tccggaaggc caggcgcggg 2580
ggaagaaccg gccgccgecc gtagcgggcg gccaccgccc cctcgagggc ctccatgage 2640
cggggcaccg cctcccacag ggtggtgggc aggtagtaga ggccgccgeg gacctcgtcc 2700
tccacccggg gcggggeccgg gcgcagetcg cgggt ggt cc agagcagggt gacccgggcec 2760
accacctcgt ccaggtcccc ctcgccecccgce tccagccggt ccagggcctg gttgagcetgce 2820

Pagi na 124



agcaggt ggt
tccagccggg
agct gggt ga
t cgcgecggce
t aggt cgaaa
gcccgecageg
gcgcggat gt
cccagggccc
ggccgeccat
ccggecgecg
ttgcggtccc
gccggecggt
aat gaagggt
acagggt agc

<210> 75
<211> 1591
<212> DNA
<213> Arti
<220>

<223>

ggcgcagggt
ccgaggegag
ccagggccag
ggttcacccg
aggcccggat
cctgccggge
cctcttccag
gt cccaggag
€cggcgggag

cagggcggct
ggccgtcctt

caccctcgcc

taggggggaa

aatttcgaca

ficial

Synt hetic Construct-

gcgcecgecegce
gaggcgcacc
cagcgact cg
cacccggt gc
cagcccttcg
ggcgt cgt cc
tt cgaacagg
gt cgacct cc
aacggat ccc
cccctgeecg
caggt cccgg
gct cact aag

atgcccccct

cgat agggt t

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt ct cggtcg
acgt cgt cga
ggccggggcec
cgctcctecg
gccgeggeca
cccgggt get
cgat ccceccg
cgct t gagaa
gccggggcag
ccgceccggt
ctccecttcc
gct gagat ct
attttttgtc

ctctecttetg

gat gggcegt
attccatccc
ggt cgggceagt
ccaggttgac
ccgaaagccc
gccggaggt g
agaggcggcg
gggggt acag
gcaacgcctc
cctggeggtc
ccgcegecga
tcttcagtgc
tagccat cct

ccgtta

gaaggt cagc
ttgggcct ga
gctggect gc
cagat ggaaa
gccgatctcg
cttggtgtgg
gat ggcct cc
ctcctcettcec
gccggacgag
ctgaccgt cc
gccggeccct
attgtagttg
gccacgtttg

Sequence No. 75, Exanple 75: designer

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3646

nirA-pronoter-controll ed Aspartate Ani notransferase DNA construct

(159

<400> 75

1 bp)

agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat
Pagi na 125

60
120
180



tt acaaat gt
gggcaacaac
aatt agt gcc
t aggt caacc
cccagat t gt
aat attacgc
gaagt gaagc
ttctggagcc
ttccagttag
agaaaat cag
ctgtttacga
ttgtgatttc
tgatgagttt
at agt gcctg
cagct at gaa
ttggtcttct
gaagagat gt
acggggcttt
ttatgttgac
tttatgtaac
aacaact gag

gaaat aaat a

tcatgattca
cat gagaat t
atttgccgag
t gat at acca
agcttataca
cagat t cgat
tgtcctgttc
gttctatgcc
aact cgcccg
t cacaggact
t gaaaaacaa
agacgaggtt
ttctaatatt
cggcgcegegg
act ggct cag
gacgcttgac
tgtttacgaa
ttatatttcg
ggagt at gag
accat ct acg
ggat gcagt t

at aaggct ga

tct ggct aaa
t cggaaagat
gaagct gt aa
acaccttcaa
cact cagcag
atagatgttt
gct at gacag
aattacgctg
gaggat ggat
aaagcaat ca
cttgaagtta
t at agagaat
t ct gacaaag
attggtacat
gcgagact ct
gatttgtatt
gaact t cagc
gt gaaacttc
gt t gaaggaa
gggat gagt g
gcaattttga
gatcttcttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttggatgttc
caaaaaaggc
aaaaaggt aa
tttattttca
gtcttctgece
tcccggat ga
t cgt ggcgga
gatttgctgc
at caaat acc
ttttttccaa
tt gct gaagt
tcacttttga
tcatagttgt
ttattaccaa
gt cct gct at
att cacaaat
gcat t gat gg
caat cgacaa
aaacgacaat
agat cagaat
cttcaggttt
agtgcat t gt

aact gaccca
gccggegagt
aaaaat ct at
gt at gaggaa
act gagggag
aatcatcgtt
t ccgggagat
t caact t ggt
aaagat gggt
t ccct gcaat
tgctttgaag
tggttttagg
tgacagtatt
gaat aaagat
gacat ct caa
gagaaaagag
agcagtcttc
ttct gaagat
ggt ggcacct
agcgtatgtt
gaaaacttac

agt t gaat ga

tt gaagacaa
cccat aagaa
tatttaaaca
aaacacagac
gcttttacaa
accaat ggtg
gaaatacttg
atcaatcttg
gattttctgg
cctacggggag
agagatttgt
gccatatcta
t ct aaaagat
at at at caag
tacggtacta
t at gaaat ga
aagaaacctc
tttgtgaaat
ct cagt ggat
ct ggaacgcg
at agagagaa

agggt t aggg

Pagi na 126

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggaaatgcc cccctatttt ttgtctagcc atcctgccac gtttgacagg gtagcaattt 1560

cgacacgata gggttctctc ttctgecgtt a 1591

<210> 76

<211> 1588

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 76, Exanple 76: designer
nirA-pronoter-controll ed Aspartate Kinase DNA construct (1588 bp)

<400> 76

agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
tcttcatgta
tttttectttce
aaacctatta
ctcattgcct
tct cct gagt
ct aaat acgt
tttttctcta
at cacccacg
ttttttgcta

aacatttcat

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gt agt cc
caaggcat ga
t caaaacttc
ttgatacctt
tctgtacgtc
tact caccaa
cggcggt t ge
t cgt cgcgec
ttccctecte
t ct caacact

cgt at gt aat

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
gaaaact t ga
tatctttatt
aaaaaatttt
agaaaacccc
aaccgagtta
cgat atcata
tttagaattt
t gt aacaacg
attt gaaaac
t cgagaat gt

at aagacagt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
cagagttctt
tcagaagttg
gct gcaacac
cct gt gat ct
ctttcaacaa
tcaacgttaa
tt caagct at
ggt cgct caa
gaagaagcgc
agaaccct gg

ttttttgcect

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
t caacaaat c
ttatcatttc
ctcgttgata
taatttcaca
tt gt gaaaga
agcctttttce
aaacgct gac
gccattccgg
aat aaat t gg

caccaagt gc

ggggaaagat

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
ttctgcttta
tggctctatg
tttcattcct
at caagat ct
tagattaatg
agcgagttct
ctttacctga
aagttttccc
tacgct gt at
ggagaattcc
cct gggat ct

Pagi na 127

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gttgtatata tgccagcgac gtcgctgtat atttcgcaga ttgttccaag ttttgcggca 960
at agcaacag cagaagtatc tgatcctcct cttccaagag ttgtcagttc atcgttttcg 1020
tttattccct gaaaccctgt aacaagtaaa acatcgttat gaaaagccag cgatcttaat 1080
tttcggtcat ctatatcttt tatccttgcc gaattaaaat cgctggttgt cagaatccga 1140
gcctgaaacg cattcaaaga tacagctttc atacctattc tgtcaaggta tatggatagc 1200
aaagcagcgg atatttgttc gccacaggat aacaacatat ccagttctct tggattgggt 1260
ttttcagaca gccttcttgc aagaaaaacc aatttgtctg ttgtttttcc cattgcagag 1320
acaacaacga ttaacttttt cccatttttt actgttttca ctattttctc ggtaattttt 1380
ttgattcttt ctatgctggc aagcgatgag ccaccatatt tttgtacaac aagtttcaga 1440
aaaat cacta aggctgagat cttcttcagt gcattgtagt tgaatgaagg gttagggggg 1500
aaatgccccc ctattttttg tctagccatc ctgccacgtt tgacagggta gcaatttcga 1560
cacgataggg ttctctcttc tgccgtta 1588
<210> 77

<211> 1411

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 77, Exanple 77: designer
nirA-pronoter-controll ed Aspart at e- Sem al dehyde Dehydr ogenase DNA
construct (1411 bp)

;gggZatZZg gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgtcccct gaaaatatta taaatctctg cattgagaac tgcacacccg 300

Pagi na 128



gcagcccctc
tgtttcaacc
t gcggagaat
attcctttaa
tcctgagttt
t gt gcgaaaa
ttttttoatt
attatatcca
acatttgcct
at cgtt gagc
tt caaat gat
cttgcggcat
gcaacatctg
tttaaaacca
tctctgtact
ggatgatttg
gctaccttca
gggaaat gcc
cgacacgat a
<210>
<211>

<212>
<213>

78
1684
DNA
Arti

tgattgtatt
t gccaacact
caact cct gt
gt ggt t gaaa
tgatagtt at
t at cgagat t
cggt cat gat
t agat ggt ac
cttctatacc
aattagggtt
ccagattaac
tt gagaaaac
aaggcaaagc
tatctcctgce
tttttccecge
aaagcaattg
ttaaggct ga
cccctatttt

gggttctctc

ficial

at gaacaaga
gacact catt
caaat aaaaa
atcttcaaaa
agat agcat a
cgccgggt at
tttttcttcce
accgggat at
gaat ct at cc
ggtgattatt
tt cagggat a
aat gt at cct
agaaaacaca
tttttcggct
agaattatca
aacaaat ctc
gatcttcttc
ttgtctagece
ttctgcegtt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaacgaacc
ccaccaccaa
acaggttttt
gctctcacaa
t gaccgt caa
atttttccat
tcatttttta
cccgecgecag
attatgggtt
tttcecttttce
att agaggt a
gcgtttgcaa
t aat cacaat
acaggaacat
gaagct gcca
t gt ccaacaa
agt gcat t gt
at cctgccac

a

caaactgttt
gatctctgtg
caggt gcggt
tttcacttaa
caacggct ac
ctttcaatct
t gaacggcac
agat agcct g
t aagaaccat
tcttttgagt
catcctcgtc
attcctcctc
ct at at cagg
t caagcgcca
gagct gt t at
gccctgttge
agtt gaat ga
gttt gacagg

gtt cgaat ac
aaacttcggc
t ggaagat ac
agt ggccttt
cctgttgcac
gccaagt att
aacattgtca
cattgtgaca
t gt aaaacct
ttcggttatt
cattctatgg
aatttcgcect
tgtgcatttt
tt gaact gct
ct caaaaaat
accaagaat a

agggt t aggg
gtagcaattt

Pagi na 129

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1411



<220>

<223> Synthetic Construct-
(1684 bp)

<400> 78

agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
gccact at ac
ct at gggt ca
gctatgctca
tccttaacca
ttggcttcaa
atctccatta
aagaacat ga
accgcggceca
ccgtcgattt
ttgatatcta
cggctgttga
acgt ct gaag
gaaaact cta
atccccatta

gggat gccce

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
catgaacttt
tcatttctcc
ct aagaccag
gct gat ggct
gcat ccgaat
aacaagt aca
tgtctcccac
cttctcccac
gagggt ggtg
cct gcgcgat
aagggcttaa
aggcgat cga
t aggat cagc
ggccttccte
cttctttgat

caccaacact

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
actatcttcg
caacaccatc
ct gggcgaac
gccaaaaacc
at agaacttg
gcccagcat g
caccgcgct a
cgcgt cceceg
cat aggt at g
agccaggagc
acgggt aatt
agccaggat g
tt cagcat ac
gctcatctta
tcgattggca

ggct t caaaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagact c
tgtcgcgggt
t gt at cgaga
ttggatgttc
ccttccacce
agggcatctc
tcct cgecege
ccggcegat gg
ctctccactt
ccggt ggt ac
gcagt gggca
ttcacgaat a
aaagccgggt
ttcaccacat
cctt caacgt
gcaattttac
cccagttcct
gt aaggat gt
cct agcgaat

aagaagt cca

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
ggat gacgtt
gcaggt caga
ttgtcttctg
ccgccaat ac
t gt cgat agg
cat gact gag
tctgcecctge
cggcgttgta
ggacccgggc
agcccaattc
aaacgttttc
gagcagcat c
gcgectcettt
agttggttgt
gctt caaagg

ccttgttctce

Sequence No. 78, Exanple 78: designer
ni r A-pronoter-controll ed Honoseri ne Dehydrogenase DNA construct

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
gcaaat ct ct
tt caggaact
cagcacggt a
cccagggcegg
aat aat ct cc
gttat ggcat
ccctcttcca
aacccccttt
ttgcacccgg
at aaccgt ac
gaacgt aacc
at agccttct
caaagccctc
cccgttaaca
at aaat t aag

tt cagct gcg

Pagi na 130

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccagcagtt cctgcccgtg gaccgctatt aaatctttat tggcagtcac cacgttcttg 1260
cctttgcgta acgcctgcaa aataaaggtt cgagccggtt cgatgcectcc tatgagttct 1320
acaacaacac ttatatggtc atcatccagt atgtctttga tatcggcgca aaggacgtct 1380
tcgcttaaac ctagactcaa aaccttctcc gggtcttttt cgaggattcg cttgatcgeg 1440
actccttgtc cggtacggag cgaaataaca tcccggtttg aggctaaaag cttgaccaca 1500
ccggat ccaa ccgttccaca acccaagagg ccaatattaa ccactaaggc tgagatcttc 1560
ttcagtgcat tgtagttgaa tgaagggtta ggggggaaat gcccccctat tttttgtcta 1620
gccatcctgec cacgtttgac agggtagcaa tttcgacacg atagggttct ctcttctgcece 1680
gtta 1684
<210> 79
<211> 1237
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 79, Exanple 79:. designer

nirA-pronoter-controll ed Honoserine Kinase DNA construct (1237

bp)
<400> 79
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgaaggtc ctggtaccgg ccacaacgac caatctcgga gcgggattcg 300
acgtctttgg actcgcgectg gatcttttca acgaagtgga gttttctttc gatacaaaag 360
agacaaccat agaaagtact ggaaaatacg cttcggattt gaaggaccac aatctgtttt 420

Pagi na 131



tcgaagtctt
agcagacat g
cggcact cca
aact cgct gt
ttgtggtctg
ctctcacatt
cggagaaggt
caaagat cgc
agaact acag
aaaat cccga
act tt gaagg
tgatagtttc

ttagggggga

caatttcgac

<210> 80
<211> 1438
<212> DNA
<213> Arti
<220>
<223>

bp)
<400> 80

caggttcttt
caacat ccct
cat t gcgaac
ggagct ggaa
tt at caaaac
tttcgttcca
ccctttcgaa
agct ggaaag
gat aaacggc
gtactggttt
gattccct at
agaat agt aa
aat gcccecce

acgat agggt

ficial

Synt hetic Construct-

gagagaaaaa
gt at cgagcg
gaaggaacgg
ggacaccct g
ggaagtcatc
aacttttcga
gat gcggt ct
at caaagagg
aat aagaaga
gt gagcggat
ct caaggacg
ggct gagatc
tattttttgt

tctctcttct

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccgggt acag
gtcttggatc
gcagaaat ct
acaacgt t gt
ttgattttga
t gt gcacgaa
t caacat aaa
ctct gaaat a
t gaaagagt t
ccggtcecttce
ttctgaagct
ttcttcagtg
ctagccat cc

gccgtta

agttccgcca
gagcgccgcet
tt cacgggaa
acccgcetttc
aaagt t cgag
cgagat gaga
gaat t cat gc
cgt gggagat
t gt ggaagcc
tgtttgttce
gagggt gaac
cattgtagtt

tgccacgttt

gt caggat ca
gt gat cgt cg
gatcttatga
acaggggggc
atcgatcttt
aagatccttc
cagttccttg
cgacttcacc
atcttatcaa
aat at aaat g
aacaggggga
gaat gaaggg
gacagggt ag

Sequence No. 80, Exanple 80: a designer
nirA-pronoter-controll ed Threoni ne Synt hase DNA construct (1438

agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat
Pagi na 132

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1237

60
120
180



tt acaaat gt
gggcaacaac
acaaaacccc
t gagcaggga
ccttcaaaga
ccatcatgtg
caggaat aaa
aggcgat gat
aact ggt caa
acagact cga
cggact acca
acaaggagt a
cggaaggggc
ct gcaat aag
cgggt ggaga
ct cagaaaga
agaagcacag
acggtttgaa
gaagagt aga
gcat t gt agt

ctgccacgtt

<210> 81

tcatgattca
catgaaattg
catgctctct
act cggaat a
cagaggaat g
cgct t caacg
ggcgat cgtt
at acggcgcc
ggagat caca
aggt cagaaa
cttcatcccc
ttat cagcat
cgccecccata
gat cggt aac
cat cgacat g
agggatcttc
acagggaat c
agat ccgaac
agagattctg
t gaat gaagg
t gacagggt a

tct ggct aaa
ggaat act cg
tt gaat gaag
aacat ct acg
gtcgttgccg
gggaacacct
ct gat accag
gtggtgcttc
tccaaatatc
acggccgcett
gt gggaaacg
gggttctcca
gttcgcggtc
cccgcgaact
gt gagcgacg
t gt gagccceg
ttcaggggt g
at cgt cat ct
gaggt act cg
gt t agggggg

gcaatttcga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttggatgttc aactgaccca ttgaagacaa

aaaagt acag
ggaacact cc
t aaaat acga
t cgcaaaggc
ccgcat ccgc
aagggaagat
aggt gagagg
ccat cacact
tt gagat agt
cgggcaacat
ccaaact gcc
at cccat aga
gggaaaaagc
aagaaat act
cat ccgct gc
gagagat cgt
cacagcttga
acat atgata
aaat gccccc

cacgat aggg

agaatttctt
tctcataccc
aggggccaat
act ggaagaa
tgccgegt ac
cgcact cgga
gaatttcgac
cgt gaacagt
cgacgagctc
ctccgcettac
gaagat gat g
aaacccggag
ggt ccgggea
gcgcgcacag
at cgat agcg
tgtgtgtacc
acccccaagg
aggct gagat
ctattttttg
ttctctcecttc

cccgt aacag
ct cgt gaaca

ccgacggggt
ggct cgaaag

gccgcaaggg
aagct ggctc
aagt gt ct gg
at caat ccct
ggagat gcac
t ggat gggat
ggat t ccagg
acggt cgcca
cgcgat gaat
agact cttgg
gggcttttga
ct cacaggga
at cat agaag
cttcttcagt
tctagccatc

tgccgtta

Pagi na 133

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1438



<211> 1600
<212> DNA
<213> Arti
<220>
<223>

(160
<400> 81

agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
tcgtccatca
t at at at gaa
at aaaat t at
gcaaccacgc
t cat gccaaa
tcgtgctgta
aacgggggat
cgat cggcett
gcggcggcgg
aagt gt acgg
agcccgtctce
gcaat attac

cggaaatttc

ficial

Synt hetic Construct-

0 bp)

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
catgttgaca
aacgccgctt
act cgaaaat
gt cgct cacg
ccaaggggtc
aggcgcgecg
cggcgat gt g
gacgtttgtt
agagctgatc
gttgcttgcg
cgttgagtca
cattgccgca

gt accaat ac

gcggacgatg

Sequence

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
ttagcagaca
gagcat t cgc
tt gcaaaaaa
gaagaagaga
gcct at gcga
ct cagcaaaa
ttt gacgagt
catccgtttg
gagcagcttc
ggggt ggcgc
tcggcttgee
t cgaat acga
att gagcaat

ctgtatgtge

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
tt gaacaagc
aaacgtt cag
cgggctcgtt
gggcgcegcegg
gcggcat gct
tt gaagcgac
ctttggaata
acgacttggc
ccgacgt cga
ttacgttaaa
ccggcat gac
tcgccgat gg
acgt cgat gg
t cgagcggaa

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
gcgagcgaaa
ccggct gt ct
t aaagt aaga
cgtcat cgcc
tcatattccg
gaaaagct ac
tgcgttagag
ggt gat ggcc
tgtcgttctt
acagct gaag
ggcggcecat a
gattgccgtg
cgttgtatgc

caagctgttg

Sequence No. 81, Exanple 81: designer
ni r A-pronoter-controll ed Threoni ne Anmoni a- Lyase DNA construct

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
at gaaaggca
ggcaat gat g
ggttcattca
gcttcggecg
tgcacgat cg
ggggcggaag
ttgcagecgtg
ggccaaggga
t gt ccagt cg
ccgtcggttg
cgccat aaac
aaaaagccgg
gt ggaagagg
at cgaagggg

Pagi na 134

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggcagcttg tccgctggecg gcattgttgt atcaaaagct gccgtttcgc ggcaaaaaag 1140
tcgccgecat tttaagcggc ggcaacgtcg atgtgacgct catttcccge atcatcgage 1200
gggggct cgt cgaagccggg cgattcgtta cgtttacaac ggtcatctcc gacaagccgg 1260
gccagttgaa caagctgctg cgcattattg cggagcttga ggcaaacgtg atgtcgattc 1320
at cat cagcg cat cggcgcc aaagtgct gc caggt caggc ggaaattcac ttttcgctcg 1380
agacaaaaaa cgaagaccac attcagcaaa tctaccaagt gttgttgaaa gaaggctacg 1440
atgtacagtt ttaccgatga taaggctgag atcttcttca gtgcattgta gttgaatgaa 1500
gggt t agggg ggaaatgccc ccctattttt tgtctagcca tcctgeccacg tttgacaggg 1560
tagcaatttc gacacgatag ggttctctct tctgccgtta 1600
<210> 82

<211> 2107

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct- Sequence No. 82, Exanple 82: designer
nirA-pronoter-controlled Acetol actate Synthase DNA construct

(2107 bp)

<400> 82

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgttgaca aaagcaacaa aagaacaaaa atcccttgtg aaaaacagag 300
gggcggaget tgttgttgat tgcttagtgg agcaaggtgt cacacatgta tttggcattc 360
caggt gcaaa aattgatgcg gtatttgacg ctttacaaga taaaggacct gaaattatcg 420

Pagi na 135



ttgcccggeca
aaccgggagt
t gacagcgaa
atcgtttaaa
aat acagt gt
ggat agcgt ¢
at gaagt cac
cagat gat gc
t ggt cggcat
aggtt cagct
aggat caat a
agcaggcaga
ggaat at caa
atgcttacca
aacacgat gc
aacaat at at
ctctt gaaat
atatcggttc
t aat gat cag
cat t ggt gaa
cagcaat gga
acgacagcac

cggtcgattt

cgaacaaaac
cgtgttagtc
cact gaagga
acggacacat
agaagtt caa
agcagggcag
aaat acgaaa
aat cagt gcg
gaaaggcgga
tccatttgtt
ttttggcegt
tgttgttctg
t ggagaccgg
gcctgatctt
t gt gaaagt g
gcat gaaggt
cgtt aaagag
gcacgccatt
taacggtatg
accgggagaa
att agagaca
at at gacat g

cggaaat at ¢

gcagcattca
acat caggac
gaccctgtcg
caatctttgg
gat gt aaaaa
gct ggggecg
aacgtgcgtg
gccat agcaa
agaccggaag
gaaacatatc
atcggtttgt
acgat cggct
acaattatcc
gaat t gat cg
gaatttgcag
gagcaggt gc
ttgcgtaatg
t ggat gt cac
caaacact cg
aaagtggttt
gcagttcgac
gttgcattcc

gat at cgt ga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t ggcccaagce
cgggt gcctc
ttgcgettge
at aat gcggce
at at accgga
cttttgtgag
ctgttgcagce
aaat ccaaac
caat t aaagc
aagct gccgg
t ccgcaacca
at gacccgat
atttagacga
gt gacattcc
agcgt gagca
ctgcagattg
cagt cgat ga
gttatttccg
gcgtt gcget
ctgtctctgg
t aaaagcacc
agcaat t gaa

aat at gcgga

agt cggccgt
taacttggca
t ggaaacgt g
gctattccag
agctgttaca
ctttccgcaa
gccaaaact ¢
agcaaaactt
ggt t cgcaag
taccctttct
gcct ggcgat
t gaat at gat
gat t at cgct
gt ccacgatc
gaaaat cctt
gaaat cagac
tcatgttaca
cagct acgag
tccttgggca
t gacggcggt
aatt gt acac
aaaat at aac

aagcttcgga

tt aact ggaa
acaggcct gc
at ccgt gcag
ccgattacaa
aatgcattta
gatgttgtga
ggt cct gcag
cctgtegttt
cttttgaaaa
agagatttag
ttactgctag
ccgaaatt ct
gacattgatc
aat cat at cg
tctgatttaa
agagcgcacc
gt aactt gcg
ccgtt aacat
at cggcgcett
ttcttattct
att gt at gga
cgtacatctg

gcaact ggct

Pagi na 136

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgcgcgt aga at caccagac cagctggcag atgttctgcg tcaaggcatg aacgct gaag 1860
gtcctgtcat catcgatgtc ccggttgact acagtgataa cattaattta gcaagtgaca 1920
agcttccgaa agaattcggg gaactcatga aaacgaaagc tctctagtaa ggctgagatc 1980
ttcttcagtg cattgtagtt gaatgaaggg ttagggggga aatgcccccc tattttttgt 2040
ctagccatcc tgccacgttt gacagggtag caatttcgac acgatagggt tctctcttct 2100
gcecgtta 2107
<210> 83

<211> 1405

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 83, Exanple 83: designer
nirA-pronoter-controlled Ketol-Acid Reduct oi somerase DNA
construct (1405 bp)

;gggZatg?g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgttttac ctctttaagc caaggcatca tcgccctaag ttccttacct 300
actttttcta tcaggtgctc ctgccctttc ctccgcaagg cact gaagac cggacggccc 360
acttggaatt cgagcaagag ctcccgggca aaagttccat cctggatggc agccaaaacc 420
tttttcatct cagccctggt gttttcgttt attatgcgcg gacctaccgt gaggtcgecg 480
tactcagcgg tatcactgac cgagtaccgc ataaggccga taccgccttc gtatataagg 540
tctactatga gcttaagctc gtgcaggcac tcgaaatagg ctatctccgg ctggtatcct 600

Pagi na 137



gcctctacca
cattgttctc
gcacgggt ac
tggtcatt at
accagat gac
atttgcccga
t aaggttcga
attat ct ggg
acctgattcc
t cgagaccac
acggcaat gg
gccat t aagg

tgccccecta

gat agggttc

<210>
<211>
<212>
<213>

84
2056
DNA
Arti

<220>
<223>

aggt at caaa
cgaat aggt ¢
agccgat acc
gt acggct at
caggactctt
aatgtatgtt
tcttttcecg
cagct cggge
act ccgcagt
t gt cgt gaag
tcttgecttt
ctgagatctt
ttttttgtct

tctcttctge

ficial

Synt hetic Construct-

accggcttta

ggtctcggtt
tttagcatag

gagcccgggg
aggcgct acc
gaacccat ga
gtaaaccttg
cgcttcatct
ggt aaaat cg
gttctgggcc
aagcaggt ca
cttcagtgca
agccatcctg

cgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at aagt t cag
tcttctttaa
gct aaccccg
actcccactc
at gaagacat
gaaaat ccca
gcct ggat at
accggt aaag
t cct ccggcet
t gagcgt gt c
aggtttgcat
ttgtagttga

ccacgtttga

t gaccccgec
aagt agt agc
tttccaaggc
cttgcctgta
cgacggaagg
acgcat cgcc
cat ccggcac
gcgt aagccc
tacgcaaccc
cctggcet gee
cagcatcat a
at gaagggtt
cagggt agca

acagagcaca
gat gacacct
tttccecegta
cat acgcct g
cggaggcaca
ttcgttaagg
caaaat ct gg
gt cggct aca
t accaccact
at aaccgat c
atacatccta

aggggggaaa

atttcgacac

Sequence No. 84, Exanple 84: designer

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1405

ni rA-pronoter-controll ed D hydroxy-Aci d Dehydratase DNA construct

(205

<400> 84

6 bp)

agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat
Pagi na 138

60
120
180



tt acaaat gt
gggcaacaac
gcgtaccttc
cttctttcga
t cgat gaggt
acgt gaccta
acgtcctccg
ccgggaccgc
ccagat agaa
tggtgcatca
ttcccgaaga
acatcttcat
gt cat ggcgt
ccaccagcat
t gaggaat ct
tcggct at cg
at gacagcgt
acgagttcca
gccggt acag
gtgttcgegg
gctttgagcg
gt gat gagat

tcatgattca
cat ggggctt
t caggt aat c
actcttcgtc
cccecgtettt
t cacggcacc
caaggcccat
ccttcggecc
tggcttttgt
tcttctcggg
ggat accgag
tcaggatctt
cttccttcaa
cgt cgagat c
tcctgct gag
ccttcaaatg
t cat gaaaga
caacgagcat
tcccattccc
t gaacaat cc
tttcttcatc

cgatgtctct

tct ggct aaa
cctgaagatt
gct gt ccact
t gagat caag
cacgat acct
gt gcgat cca
ccccacgat g
ttcgtagcgg
cgcctcettet
aacaccggag
tccgccect ct
agcctctctg
aagaccattt
ct ggat gt gg
tt cgt caaag
cagaact gt g
gt ccagagt g
ccccgcettet
cctcggt gca
agcacacgaa

gacttttccc

gccgttgtag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttggatgttc
gcccecttge
tctttcacca
agat t caggg
at aggaccgc
cccgagaacc
gcggaggt gg
at cacaacca
ccgtcttcaa
agtttggcaa
ttgtggtacg
acgagatctc
t cct ggagac
tacggaccaa
agctttatat
tt cgt ggaac
acgat at ccc
ttcgccattc
att ccgagag
ccggcaccgg
actttgtatc

cgacct gcga

aact gaccca
tcgccgactg
gaggcgt gaa
ttctcttttc
cttctgcege
taccgt ct gt
gt gagagcat
catctccttt
agacgacggc
ccgctcecttce
gattat cgaa
caatctttct
gtttcatcac
cgggagagat
cgaaat ct at
ctccegttge
ttggttttac
tcaacctctt
cttccgccag
gacacgcgag
caccaaccgc

gcat gggacc

tt gaagacaa
t acgaagaat
ctctttcatt
aaaatctatc
ttctggagaa
gat gagagcc
ctctctcatc
tttgatcttt
cgggccaacg
t ggagcgagg
gggcctgatc
caaat agat g
agcgt agat a
gttgcagatg
t ccaaaact c
gaggt ccacc
atctcttttc
cgcgt ggacg
agagttcatc
gtcttctatc
tt cgaagacg
gccggatatc

Pagi na 139

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agaacggacg ggatgttcaa tcttcccatg gccatcatca tgccgggtgt gatcttgtcg 1560

cagttgggga cgaagaccaa accatcgaag gggaaaccgc ttgcaacgat ctctatggag 1620

tccgctatga gttccctcga gggcaaggaa aacttcatcc ccctgtgatc cattgetatt 1680

ccgtcacaga tcccgatcgt tggaaagacg aagggaactc ccccggccat tctcacaccg 1740

gctttcaccg cttcaacgac cttgtcaagg tggacatggc cgggaatgat ctcgttccac 1800

gaggacacta tgccgatgaa aggccttcgc atttcgtcgt ccgttattcc gagcgcetttc 1860

aaaagtgatc tatggggagc cctttcgaga cctttcttta tcacatcact cctcattaag 1920

gctgagatct tcttcagtgc attgtagttg aat gaagggt taggggggaa atgcccccct 1980

attttttgtc tagccatcct gccacgtttg acagggtagc aatttcgaca cgatagggtt 2040

ctctcttctg ccgtta 2056

<210> 85

<211> 1360

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 85, Exanple 85: designer
nirA-pronoter-controll ed 2-Met hyl butyral dehyde Reductase DNA
construct (1360 bp)

<400> 85

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180

ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240

gggcaacaac catggcttct gtaaatgact actttgagaa cgccaagacg acgtacttta 300

ctttgagatc gggtgacaag atccccgctg ttggattggg tacttggcaa tcacccacca 360

acgagact aa agaggcagtc aagtacgctt tgcagcacgg ttaccgtcac atcgatgctg 420

Pagi na 140



ccgccattta
gt gaccaaat
ccaaggcttt
tccact ggcc
acaccat cac
agt ccggcaa
ttttgaaggt
agcagacgga
ctttggccaa
ctcttgtcga
ctt gggcagt
agagcaactt
gt gt cagcaa
ttgaggat gg
gggt t agggg

tagcaatttc

<210>
<211>
<212>
<213>

86
1420
DNA
Arti

<220>
<223>

(142

<400> 86

t ggt aacgaa
ct gggt caca
ggagaagacc
tatttctttg
t gt cgaaat t
ggt gaagaac
tgccgagat t
gttcattgag
ccaaaat gct
catt gccaag
caagcgcggt
cctegttgtt
gcgt ttcaat
tcctcagt aa
ggaaat gccc

gacacgat ag

ficial

Synt heti ¢ Construct -
nirA-pronoter-controlled 3-Methyl butana

0 bp)

gacgaggttg
t ct aagct ct
tt gcgt gagc
aagaccggcg
cccct cgagg
attggtattt
cctcctgecg
aagcacaaga
ctttacggca
accaagggt g
acttcggtta
cccttgactg
t ggagcaaag
t aaggct gag
ccctattttt

ggttctctct

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt gacggt at
ggt gcaat gc
t gaaacttga
at gactt ggt
acacct ggaa
ccaatttcaa
t ccaccaaat
agct t ggcat
atgccgttcc
agggcgt cac
ttcctaagtc
at gacgagat
ttttctgcaa
atcttcttca
t gt ct agcca

tctgcecgtta

caaggagagt
tcatgctccc
ttaccttgac
t cccaaggac
ggct at ggag
caacgaagag
ggaaact cat
t cacgt cacc
caagttgatt
t ggt gccaac
tgttcatgcc
gaaggccatc
t gagaat t gt
gtgcattgta

tcctgccacg

ggaat ccctc
gaggct gt cc
ctttacctca
aaggacggca
ggtcttgtga
ttggatcgta
ccttacttga
gcttactcgc
gagcacaaga
attgctattt
aacagaatta
gataacattg
ttctacggtc
gt t gaat gaa
tttgacaggg

Sequence No. 86, Exanple 86: designer
Reduct ase DNA construct

Pagi na 141

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1360



agaaaat ct g
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
t cgat ct cct
ccgagaattt
acat at ct aa
tagttctaca
taattcctgce
attctgtaga
aaaacgat aa
gccaaagt ga
gggaat ttct
tttacgtttt
gcgaact cgt
gt ggat acat
aaacaat t gg
atatccttaa
ct ggt gct ac
taggtttcaa

aat tt gaggg
gggt t agggg

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gt cagtt
gt t gaaggaa
aacggaggcc
gct ggacgca
t acggcct ct
t gt gaacggt
acgtgtagtt
gtctttaaca
cccagt t aac
agaggagaat
t ggt ccgcaa
caacagcttg
tgatgttcgt
t caaagact a
cgaagacttc
ccat aacacc
gt t caggaac
cagaat at aa

ggaaat gccc

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
ttcgtttcag
gact at aagg
tttggtaaca
tttgaccatg
ccattctgct
gt t aagggaa
ctcacctctt
tttaacgaag
gcctactgtg
agagactctg
atgtttgaca
atgcatttat
gat gttgcaa
at cgt at cgg
cctgttctaa
cttggtgcta
tt gaaagaga
t aaggct gag

ccctattttt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagact c
tgtcgcgggt
t gt at cgaga
ttggatgttc
gt gct aacgg
tcatcggttc
acccaaaatt
ttttccaaaa
tt gat at cac
ttctccactc
cttatgcagc
aat cct ggaa
gttctaagaa
t aaaatt cga
aagat gt gaa
caccagagga
aggctcattt
aggccagat t
aaggcaat at
ctcttgataa
ccat t gacga
atcttcttca

tgtctagcca

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
gttcattgce
t gccagaagt
ct ccat ggaa
gcacggcaag
t gacagt gaa
aat t aaaaaa
t gt gttcgat
cccagct acc
gtttgctgaa
att aact gcc
aaaacacttg
caagat accg
agttgccttc
tact at gcag
t ccagt gggg
t aaaaagagt
cact gcctce
gtgcattgta

tcct gccacg

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
caacacattg
caagaaaagg
gttgtcccag
gat at caaga
cgcgatttat
tacgccgetg
at ggcaaaag
t gggagagt t
aaagcagctt
gtt aacccag
aacacat ctt
gaactatttg
caaaagaggg
gatgttctcg
aaaccaggtt
aagaaat t gt
caaattttaa
gt t gaat gaa

tttgacaggg

Pagi na 142

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tagcaatttc gacacgatag ggttctctct tctgccgtta

<210> 87
<211> 1540
<212> DNA
<213> Arti
<220>

<223>

<400> 87

agaaaat ctg
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
ggaacggcgt
tcgtgcgecg
cgccggt cge
cgat cgaagt
atttcgccgc
aaagcat gac
t gcat gaaaa
acggcct aac
cggccttgeg
at ggccgcga

cgct cgcege

ficial

Synt heti ¢ Construct -

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gcgt gaa
cttccgggac
ggccggeat g
cgaacaaggg
gccggeagt g
ccaggaaatc
gaaagt gccg
atacgaattc
gcgcgaggag
cgaagggaag
aatccttgtc

gct caagccg

Sequence

t gacccccat

Sequence No. 87, Exanple 87: designer
nirA-pronoter-controll ed 3-Ketothiolase DNA construct (1540 bp)

cgagagact ¢ cgaacgt ggc aaat ggaggg

aggt agat aa tgtcgcgggt cttgatagtt agcaat aaat

at acaaaaac
t ct ggct aaa

gcggtcattg
gttcat ccgg

gacaaagggg
t acaacat cg
caaat caacc
cgct ccggeg
attttaagcg
at ccaccaag
ctt gacgcct
tttcgcgegg
accgat gat g

gtgtttcaag

t gt at cgaga
ttggatgttc
t cgaagcggt
tccatttggc
cggt ggaaga
gccggcet gge
gaat gt gcgg
at at ggat gt
at ggcaacga
gcgt ctcggce
acgcgtacga
aaat cgt ccc
aagggccgeg
aagacggt ct

caagaaaaaa
aact gaccca
caggacgccg
cgcggt ggt g
catcgtcatg
ggcgctt gag
ct cggggcag
cacgat cgcc
gcggacgatt
t gagcggat ¢
aagccat caa
ggt gaaaggg
ggccgacaca

cat caccgct

gt agcaaaat
tt gaagacaa
gt cggcaagc
ct cgat gaag
ggct gcgt ga
gccggattcc
caggcgattc
gccggggt cg
ccgccegt cge
gccaaaaaat
cgcgect tgg
cttgaccgcg
t cgccggaag
ggcaat gcga

Pagi na 143

1420

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccaaat gag cgacggggcg gccgctgtgc ttttgatgga acgggaggcg gcgaggcggt 1020

t cggact gaa gccgaaagcg cgcattgtcg cgcaaacggt cgtcggctcc gacccgacgt 1080

atatgctcga tggcgtcatt ccggcgacga ggcaagtgct gaaaaaagcc ggcctctcga 1140

t cgat gacat cgacctcatt gaaatcaacg aagcgttcgc cccggtcgtg ctcgcctggce 1200

aaaaagaaat cggcgctccg cttgagaagg tgaatgtcaa cggcggcgcc attgcgettg 1260

gccat ccgct cggcgccacc ggtgcgaagc tcatgacgtc gecttgttcat gaacttgaac 1320

ggcgcggcgg ccgctatggg ctattgacga tttgcatcgg ccacgggatg gcgacggcca 1380

cgat cat cga gcgggagtaa taaggctgag atcttcttca gtgcattgta gttgaatgaa 1440

gggtt agggg ggaaatgccc ccctattttt tgtctagcca tcctgccacg tttgacaggg 1500

tagcaatttc gacacgatag ggttctctct tctgccgtta 1540

<210> 88

<211> 1231

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 88, Exanple 88:. designer
nirA-pronmoter-controll ed 3-Hydroxyacyl - COA Dehydr ogenase DNA
construct (1231 bp)

<400> 88

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180

ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240

gggcaacaac catgatactt aaagaaacct tctccggtct tacgccccag cttccctgeca 300

cggaccat ct taaccaagag cgggcaagga cgatacttgt catcgccaaa ctcgcgatgc 360

Pagi na 144



aaagt ct gca
cccat aggat
ccctccat ga
aagccaggag
atggtattaa
gccggt accg
cct at ct cgg
atctcgtcca
att accacat
accgcegttct
t cgat gcct t
aacccagctt
attattttca
gggaaat gcc

cgacacgat a

<210> 89
<211> 1162
<212> DNA
<213> Arti
<220>
<223>

(116
<400> 89

t gat agccaa
gccctgetce
cggcat acat
cttcgttgat
aagtttcctg
ggt t gaagaa
ttatgctcag
gttccttgaa
ccacatcttt
t gt cat ct gc
ttataccatt
gagcagcgac
tt aaggct ga
cccctatttt

gggttctctc

ficial

Synt hetic Construct-

2 bp)

acat at at ct
gagcttcatg
accttcgttc
ct caaccggg
gct agt agaa
at gcat gcct
agctgatgtg
aatcgetttt
ggccgcagcec
gctcatcttg
gt caacaaac
tt gaacaat c
gatcttcttc
ttgtctagee

ttctgcegtt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agcccaat ca
gaggt at cca
agcatt ggaa
gtcttgccca
gcccctttga
attaccct gt
tt agaagcca
ttgatgtcca
at gt cgaccg
cccttttcga
tcttgtttaa
ccagctccca
agt gcat t gt
at cctgccac

a

tgtctgctaa
cgt cct cggg
t aagcaggcg
gcttaattga
t aat ct cgat
ctgcccgett
ggat acattc
tattctcgat
t accgct aat
ccattttgct
t at cacgt ac
t agt acct gc
agt t gaat ga

gtttgacagg

agcgagggga
gcttgcaacc
gt t gacaaca
aagatccttg
aagcttcatt
ggttgct gct
aggcttgcag
agcagcttca
cctggcecatc
gagacccttg
gattacttcg
gcct aaaacc

agggt t aggg
gtagcaattt

Sequence No. 89, Exanple 89: designer
ni r A-pronoter-control |l ed Enoyl - CoOA Dehydr at ase DNA const ruct

agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgt ggc aaat ggaggg

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat
Pagi na 145

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1231

60
120



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgacggtt cgactggaat acgatggcgg gttcgcgcac ctgacgctca 300
gccgecccgca ggtcctgaat gecgctcagtt tcgagctgcet cgccgagttg agccgggcgce 360
ttgccggecgt cgccgaatcc gatgcgecgcg ccctgatcgt cacgggcgag ggcgacaagg 420
cgttctgcge cggcgcggac attcccgagc tgatgaatcg gccgctcatg caagagctcg 480
aaggggccgc gaaaggccag gcggtgttca gccggatcge cgagctgaag attccgtctg 540
tcgccgtcat ccagggttat gccttcggcg gcgggctgga gettgecctg gcat gcacat 600
tccgecgttge cactgatcgc gcccgecatgg ggctgcccga ggt caagctc ggectgatcce 660
cgggttatgg cggaacgcag cgtctgccga ggct gat cgg cgaggggcgc gcactcgacc 720
tgatcatgtc cggccgcacg atagacggcg gggaagccga gcgaat cggc ctggtcaatc 780
gcat agacaa cgaggggacg cccctggaga tcggcaagcg gtttctggag ccttatctca 840
agcacagtct ctgcgccttg tattttgeccc gcgaggccgt gcagagggga ggcggtgtcg 900
ccattgcgga tggcctgecgec atcgagcggg atctttccac gctggcttac cggagccagg 960
at gcggccga ggggctgege gettttgtgg aaaaacggcc cgcgtctttc aaggact get 1020
gataaggctg agatcttctt cagtgcattg tagttgaatg aagggttagg ggggaaatgc 1080
ccccctattt tttgtctage catcctgcca cgtttgacag ggtagcaatt tcgacacgat 1140
agggttctct cttctgeegt ta 1162
<210> 90

<211> 1561

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 90, Exanple 90: designer

Pagi na 146



(1561 bp)

<400> 90
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
gccgeggcegg
ctgccat cga
gt ggcct gca
tcgccget gg
ccttcggeca
cgcacgat gg
gt ggagattg
accaggttga
gcaccgt t gg
agcat cagcg
t ccggcaacg
acaccggcgg
t cgat gacac
ttgccgegeca
acct ggccct

tcgccgaat t

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat ggccggce
ccttggcgge
gcgcggegat
tcaccttgct
at at ct gcag
gcaaggccat
gcgcat cgcece
cgttgccgat
tcacgt t gat
cggtgttctg
cgct cagcgg
gcaccacgcc
cgaccacgcg
ccgeegettce
cggt ccacag
tgcctggcetg
gggt at ggat

t gacccccat
aggt agat aa
at acaaaaac
tctggct aaa
gcgcagcagg
at cgt gcagg
gagcagttcg
gccccagaag
cggct cgecg
cagct caccc
ggccagegeg
gcccagcegcet
gccgegtgeg
cacgat ccag
catggcgatc
ggaggcgt cg
ct ggccaacc
gctgccgecg
gtcatggtta
cggcgt gggg
ggct gcgegce

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
ni r A-pronoter-control |l ed 2- Enoyl - CoA Reduct ase DNA construct

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
atcttgccgc
t cgaacaccg
ccgat cat gc
ccacgcacgg
gt cat cgagc
gctgcattgc
cgcacct t gt
ttcagctcgt
gcggcgagca
tcgeceetgtt
aact ggcaac
gcaaggaagt
t gcaagccct
at ggct ggca
t ggat cggcg

cgctcgccca

at ggaggt ct

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
t gcgt ccggg
cttccaccgg
ggcgettgte
tggcctgett
caaaggaaat
cggccaccga
cct gccagee
ccacgccgge
t cgccaccgt
t cacct gcag
cacgctcgtc
act cggccca
cgacaccctc
gttccggett
cgcgecgceat
gtt cgagcac

cct gccggge

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
cttgtcgctg
cagcgccagg
ctcggecttg
gaagat caca
cagct cgccg
at cgat ggcg
tgcttgcgca
gt cgcggegce
cttgccgacc
gaattcgatc
gt ccaggcca
ggcct cat gc
acccagcgca
gt agccgt aa
cgcaacgcgc
cttggccgga

acgctcttge

Pagi na 147

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gcgacgcgc ccgatcgttg tgaaaggtgg cgcgatgcta tcggcagggce tgcaaggaag 1320
ggat gaagcg aacggaactg ctgtgtgaag ttgttggcgt gcgcgegtag tgacgatget 1380
ctgctgcagc gccggaggac tgcgtgcagg ccgaccctca ttaaggctga gatcttcette 1440
agtgcattgt agttgaatga agggttaggg gggaaatgcc cccctatttt ttgtctagcec 1500
atcctgccac gtttgacagg gtagcaattt cgacacgata gggttctctc ttctgeegtt 1560
a 1561
<210> 091
<211> 1747
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 91, Exanple 91:. designer

nirA-pronmoter-controll ed Acyl - CoA Reductase DNA construct (1747

bp)
<400> 091
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgtagttg tctactaact acgtaagtca tttcctgcaa attgtgcatt 300
ccat catgag aagttcctgg ataatgtgct ggcatttccc ctggcttagt gactatgctt 360
acaccaagta acgtcatttt ttcaataaat tcgtggtcgt caccactata ccccatagtt 420
t gaaggaatt gctttaaatt ttcttcaaca taatcatgta cttcatcttt attttcatat 480
gggcaaacaa atataagtct attaaagcat ctatcaatat cctttttttc aggcattctg 540
ttgcttaaaa tcacagtata gtcggcatta cacgatgcaa acacctttgc cggtttctcce 600

Pagi na 148



t cat caacac
caaggact ca
gtttctgcaa
caggcttttt
tcttctactt
ttatattttg
acacaat cca
aaaacagat a
t acgcaaaat
cccataccta
acacctcttg
tcaatgttac
atactatttt
ctttctatat
agat caattg
tttatttcct
atattcttta
ttcttcagtg
ctagccat cc
gccgtta
<210>

<211>

<212>
<213>

92
1450
DNA
Arti

tatattttaa
gat at gcctt
gaat at t aat
gct cccaaca
t at ct at aac
cacat aactc
tttctctcac
gtctatcttt
atggttcatc
tacttgtcgg
gctgtctatg
caagttcttc
caagttcata
gtactttgga
t at cct gcac
caattacctg
tt aaaacat t
cattgtagtt

tgccacgttt

ficial

t aaacaat ac
t gggaaaacc
gtctattttt
t at cacat ca
tt caaaact a
tgccattatc
gacagt ct ca
tatacttgga
agcagaaacc
aacaact aca
cacagct cca
tttaatgatt
t gt t acaagt
gtatcctcta
tgatattgca
atctctactt

actttcacaa

gaat gaaggg
gacagggt ag

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgtcggtctt
t ct gt aagct
ttattggcaa
ct agcaat ac
attttagcac
cttcct gaat
t at at at cag
t caagct gt a
tttactaaat
aatgcatttc
taacttgttg
at ct caagat
tcttcacttt
t caagccaca
tgactcttac
gagt aagtta
acagtttcgce

ttagggggga

caatttcgac

gtattgattt
ctttcaagct
at accat cct
cttttgcaat
cat gcatt at
attctccacc
aacat t cact
ccaaactttc
tacagttctt
cagaaat at t
gaacccaatt
tttctcttaa
gat t caat at
atcttccaca
ttttactttt
attctaattc
tcttcattaa
aat gccccce

acgat agggt

cat agaact ¢
ttctgctaca
aggagacaaa
agtcttaata
t aaat gagaa
ccaatgtata
act aaagt at
at agaaagca
t gat aat aac
at gaaacat ¢
atctagtata
aagcattctc
gttagct aat
cct at ccaaa
tctaagtctt
caggccattt
ggct gagat ¢
tattttttgt

tctctcttct

Pagi na 149

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1747



<220>
<223>

bp)

<400> 92
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
acaccgccgc
gct at ccaat
t caccaaggt
gtcggtactg
ggt gcat gcc
gcat gct cgg
acgact ggct
gcacct ccgt
gcggcect ggg
tcgtcgatcc
t cgccgacgce
at caggcgct
t gat cggt aa
tgcacgtttc

Synt heti ¢ Construct -
nirA-pronoter-controll ed Hexano

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat ggaactc
ggggttgtgc
cgt cgggggg
caaaccaggc
cgccaccgga
cgacggcagt
cacattctcc
gccgcet cgag
ct at gccggce
agt caacgcc
ggttgcgttc
cgccaccgcec
gatcctggtc
gggaggcacc
gggaacggac

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
gacct cgacg
cattcggacc
cacgaggggt
gatcacgttg
cgct ccaacc
taccggttcc
gaacgcgcaa
accgcggtgg
ggggttcgtt
gt ccaaggcg
aaacgcgaca
gcggccaagg
ggcaccgt cg
gt cgt gat ca

ctgacgctta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
gt cccggggt
tgcacttgac
caggcat cat
tttgcagctt
t ct gcgat at
acagt aacgg
ctatctccca
tcgtcggctg
gcggt gacac
cggt gagtgc
ccgcgcet caa
t cgacgaact
acgaggacgt
ccggact ggc

acgagaagac

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
t ggt gaagt g
cgacggggac
cgaggacgtc
cat cccgaac
gggcgcecacc
cctggatttc
gcattcggtg
cggcgt gccg
caccgtcatc
gggcgcgaag
gttcggcgcece
gacctgggga
ggt ct cggcg

ggacccagca

aat caagggc

Sequence No. 92, Exanple 92: designer
dehydronase DNA construct (1450

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
ct gat caagt
ctaccgccgc
ggacct gggg
t gcggaacct
at cct cgaag
ggt gcgat gt
gt caagat cg
actggctggg
t at ggcgt cg
tacat cgt gg
acccacgcgt
cagggtgccg
gcgact gcgg
aagct cacgg

acgttgttcg

Pagi na 150

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gctcgtccaa tccgcaatac gacatcgtac ggctgctccg tctctacgac gccggccagce 1200
t aaaact cga cgatctgatc accacccgat acacgctcga ccaggtcaac cagggctacc 1260
aggat ct gcg agacggcaag aacat ccgcg gcgt gatcat ccacgcctga taaggctgag 1320
atcttcttca gtgcattgta gttgaatgaa gggttagggg ggaaatgccc ccctattttt 1380
tgtctagcca tcctgeccacg tttgacaggg tagcaatttc gacacgatag ggttctctct 1440
tctgccgtta 1450
<210> 093
<211> 1074
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 93, Exanple 93: designer

ni r A-pronoter-control |l ed Cctanol Dehydrogenase DNA construct

(1074 bp)
<400> 093
agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catgttggga ggccaagaag ccgctggtga ttgaggacat tgaggtggcg 300
ccacctcagg cttggcaggt tcgcatcaag attacagcca ctggcgtttg ccacacggat 360
tctttttcgt tgagcggctc tgatcctgag ggtctctttc ccgtggtcct tggccatgag 420
ggcgccggca tcgtggagag cgttggcgag ggcgtaacca actttaaggc cggcgat cat 480
gtcattgccc tctacatacc ccagtgcaat gagtgcaaat tctgcaagag cggcaagaca 540
aat ct ctgcc agaagattcg cctcacccag ggcgctggtg tcatgcccaa tggatcctcc 600
cgcttgtcgt gcaagggtca gcagctgttc catttcatgg gcacctcaac tttcgccgag 660

Pagi na 151



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tacgcggt gg tggccgacat atcggtgacc aaaat caacg agtcggctcc attggagaag 720

gtgtgccttc tgggctgtgg catttccacg ggctatggtg ccgccttgaa cacctttagg 780

t ggaacct gg cagcacttgc gccgtctggg gtctgggtgce tgttggactg gcagtgggtc 840

t gggct gcaa gaaggct ggc gccgccaagg tctacggcat cgacatcaat ccctccaaat 900

t cgagct ggc caggaagttc ggcttcaccg actttaaggc tgagatcttc ttcagtgcat 960

tgtagttgaa tgaagggtta ggggggaaat gcccccctat tttttgtcta gccatcctgce 1020

cacgtttgac agggtagcaa tttcgacacg atagggttct ctcttctgcc gtta 1074

<210> 94

<211> 1096

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 94, Exanple 94:. designer
nirA-pronmoter-controll ed Short Chain Al cohol Dehydrogenase
construct (1096 bp)

<400> 94

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60

accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120

acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180

ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240

gggcaacaac catgaaggtt gccgtaatta ctggggcatc ccgtggaatc ggggaagcta 300

t agcaaaggc ccttgctgaa gatggatatt cccttgcctt aggggctaga agtgttgata 360

ggt t agagaa gattgccaag gaactcagcg aaaaacat gg ggtggaggta ttttacgact 420

acctcgat gt at caaaacca gaaagcgttg aagagtttgc aaggaaaacg ctagctcact 480

ttggagat gt ggacgttgtt gtggccaatg cggggcttgg ttactttggt aggcttgaag 540

Pagi na 152



agct tacaga
caat aaaagc
cagatgtttc
caagagcatt
gacct ggagc
ggtatttaaa
at gt t agggt
gct gagat ct

attttttgtc

agagcagttc
tttcttaaac
t gcaaggct a
ggt aaggacc
agt agat aca
acct gaggaa
t gaggaatta
tcttcagtge

tagccat cct

cacgaaat ga
tccttaaagc
cttccatacg
ttccagattg
tattttggag
gttgctgagg
at gt t gcgct
attgtagttg
gccacgtttg

ctctcttctg ccgtta

<210> 095

<211> 1438

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct-
Synechococcus sp.
construct (1438 bp)

<400> 95

agaaaatctg
tctgttacca
attgcaatta
gaagcat t ga
attaattatg
att cgagt gg

gcaccacacc
attgcgaatc
at ggaat ggg
atgtagttgc
acacaacaca

aaggccat ga

cttcttgcag
gagaact gcc
t agaat t gga
cat caat gct
t gggagat ac

tattaaatta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tt gaagt aaa
ggact ggagg
gtggaggtta
agaat ccaga
ggagcaaagc
cagt aaaat a
caatttatca
aat gaagggt

acagggt agc

aacat gcat g
taat ct gccg
agaat ggt gc
agctatcctc
gat aaaagag

gtgtctgata

ccttttggga
agtggctatt
t gt ggcaact
tgtgaggttc
t gggaagcca
cctcctaaga
aaaacct gag

taggggggaa

aatttcgaca

atttacaaaa
agt at at gat
t aagaat agc
ct gaaacaat
t agaacct at

gaaacccaga

gttt ggagaa
gttgttactt
aaat gggct g
ttcgagct aa
aaggagcaag
cttccaaagg
tattgat aag

at gcccccct

cgat agggt t

Sequence No. 95, Exanple 95: designer
strain PCC 7942 nirA-pronoter-controlled
NADPH- dependent d ycer al dehyde- 3- Phosphat e- Dehydr ogenase DNA

agttgtagtt
gt caacgaat
act aaagaat
tgcacattta
t gaaagt gga

aaatttaccc

Pagi na 153

600
660
720
780
840
900
960
1020
1080
1096

60
120
180
240
300
360



t ggaaagat t
aaagct aagg
ggcggaaaag
t at gacat at
tt aaat gat a
gat caaaat a
agtattatac
aat ggcaaac
ttagtcattg
gcaaacttac
acaaat cctc
gttaaagtta
gcaaat caac
gatttgtctt
gaggat ggcg
gt ccagcacg
caacagt t gg

at cgcggat c

<210> 96
<211> 1447
<212> DNA
<213> Arti
<220>

<223>

t agaaat aga
cacatattca
t acagat ggt
tt agt aat gc
gttttggcat
at at agat aa
caacat caac
t acat ggcat
atttaaaaca
aaggaat t at
att cagcagt
tagcctggta
tt ggagaact
gat agct gct
gactctttcc
t t ggagt gat
ggat gt cgct

aaaccgtatt

ficial

Synt hetic Construct-
Synechococcus sp.

tatcgtcatt
agcaggagct
ggt t aaaggt
gt cgt gt act
t gaaaat ggc
t ccgcat aaa
aggt gct get
agcact t cgt
aaaagt gaca
tgat gtt gaa
t at agat gct
t gat aacgaa
aat t aaat aa
cctgectttg
cttttgctct
tggt ggt ggc
gcacgttcaa

agcagcagtt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaagcgaccg
aaaaaagt gt
gttaacgatc
acgaattgta
tt aat gacaa
gatttgagaa
aaagcatt aa
gt gccaactc
gt agat gaag
gaggcccctc
aaaaat acaa

t ggggat at t
t aat agt gat

ggcaggggct
acgcccat ga
cagttagctt

acacccaatg

gctgacgcegg

gtaaatttaa
t att gacagg
aagact t aga
t cggaccagt
cggt acat gc
gagcgcegttc
aagaagt t at
aaaatgtatc
tt aat cat gc
tagtttctaa
t ggt cat ggg
ct aat agagt
cccggecget
tttttectgtce
at gcgat cgce
ggat gct ggc
at cacgaccc

ttctctcttc

ccat ggt gat
accat caaaa
t acagat aca
t gcaaaagt t
aat t acaaat
ttgtggggaa
gccagaattg
attagttgat
atttagagat
ggact at aat
agat aat aag
agt t gaggt a
act aaagcct
tgccattctt
agt ct cccct
accagcagcg
agcagt agcg

tgccgtta

Sequence No. 96, Exanple 96: designer
strain PCC 7942 nirA-pronoter-controlled

Pagi na 154

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1438



construct (1447 bp)

<400> 96
agaaaat ct g

tctgttacca
gt agcaatta
gaaggtcttg
ttaaaatatg
ttccgegt aa
t ggaaagact
aaagcacaag
ggt gactt aa
gttgtttcag
gatgactttg
aat acacaag
aacat cat cc
gat ggt aaat
tt aacagt ag
aatgcttcaa
ggt at gact t
cgt caatt ag
gttcgt acat
ct aaagcct g

gccattcttg

gcaccacacc
attgcgaatc
atggttttgg
aagtt gt agc
acact at gca
at ggt aaaga
t aaat at cga
ctcatattga
aaacaat cgt
gtgcttcatg
gtttagttga
acgcacct ca
ct aact caac
t agat ggt gg
t at t agaaaa
acgaat catt
acggttcatt
ttaaagttgc
tagcatactt

atttgtcttg
aggat ggcgg

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
NAD- dependent d ycer al dehyde- 3- Phosphat e- Dehydr ogenase DNA

cttcttgcag aacatgcatg atttacaaaa

gagaact gcc
t agaat t ggt
agt aaacgac
aggtcgtttc
agt t aaat ca
tgtagtgtta
agcaggcgct
att caacact
t act acaaac
aggtttaatg
cagaaaaggt
aggt gct get
t gcacaacgt
acaagacgt a
cggtt acact
att cgacgct
agctt ggt at
agct gaactt
at agct gctc

actctttccc

t aat ct gccg
cgtttagcat
ttaacagatg
acaggt gaag
tt cagt gaac
gaat gt act g
aaaaaagt at
aaccaccaag
tcattagcac
actacaattc
gacaaacgt c
aaagct at cg
gttcctgtag
acagtt gaac
gaagacgaaa
acacaaact c
gat aacgaaa
t ct aaat aat
ctgcctttgg

ttttgctcta

agt at at gat
t cagaagaat
acgacat gtt
t agaggt agt
cagat gcaag
gtttctacac
t aat ct cagc
agt t agacgg
cagttgctaa
acgcttacac
gtgctcgt gc
gt aaagt t at
ctacaggttc
aagt t aacga
tcgtttcttce
gtgtaatgtc
t gt cat at ac
aat agt gat ¢

gcaggggctt

cgcccat gaa

agttgtagtt
ggcagt aaaa
t caagaagt a
agcgcattta
t gat ggt ggt
caaatt acct
t gat aaagat
accagct act
ttct gaaaca
agttttaaac
aggt gat caa
agcggcagaa
tcct gaaat c
att aact gaa
agct at gaaa
agacgttgta
agt t ggcgac
tgcacaatta
ccggecget a
ttttctgtct

t gcgat cgca

Pagi na 155

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gtctcccectg tccagcacgt tggagtgatt ggtggtggec agttagecttg gatgctggeca 1320

ccagcagcgc aacagttggg gatgtcgctg cacgttcaaa cacccaatga tcacgaccca 1380

gcagt agcga tcgcggat ca aaccgtatta gcagcagttg ctgacgcggt tctctcttct 1440

gccgtta 1447

<210> 97

<211> 2080

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 97, Exanple 97:. designer
Synechococcus sp. strain PCC 7942 nirA-pronoter-controlled 2-Keto
Aci d Decar boxyl ase DNA construct (2080 bp)

<400> 97

agaaaat ct g gcaccacacc cttcttgcag aacatgcatg atttacaaaa agttgtagtt 60

tctgttacca attgcgaatc gagaactgcc taatctgccg agtatatgat gtatacagta 120

ggagattacc tgttagaccg attacacgag ttgggaattg aagaaatttt tggagttcct 180

ggtgactata acttacaatt tttagatcaa attatttcac gcgaagatat gaaatggatt 240

ggaaatgcta atgaattaaa tgcttcttat atggctgatg gttatgctcg tactaaaaaa 300

gctgccgecat ttctcaccac atttggagtc ggcgaattga gtgcgatcaa tggactggca 360

ggaagttatg ccgaaaattt accagtagta gaaattgttg gttcaccaac ttcaaaagta 420

caaaat gacg gaaaatttgt ccatcataca ctagcagatg gtgattttaa acactttatg 480

aagat gcatg aacctgttac agcagcgcgg actttactga cagcagaaaa tgccacat at 540

gaaattgacc gagtactttc tcaattacta aaagaaagaa aaccagtcta tattaactta 600

ccagtcgatg ttgctgcagc aaaagcagag aagcctgcat tatctttaga aaaagaaagc 660

tctacaacaa atacaactga acaagtgatt ttgagtaaga ttgaagaaag tttgaaaaat 720

Pagi na 156



gcccaaaaac
gt aact cagt
gctgttgatg
agt ctt aaaa
gact cct caa
at agat gaag
tcttctttat
gaagaattta
agtttgactc
tcaacaattt
ggat at act t
ttatttattg
gaaaaact ca
at ccacggac
gaaacatttg
tttgtgtctg
gttttggaaa
caaaat aaat
ctcctgectt
ccettttget
attggtggtg
ctgcacgttc

ttagcagcag

cagt agt gat
ttgtttcaga
aatctttgce
attttgtgga
caggt gcatt
gaataatttt
cagaat t aaa
ttccatcaag
aaagcaat ga
tcttaaaatc
ttccagcgge
gtgatggttc
atccaatttg
ct act caaag
gagcaacaga
t cat gaaaga
aagaagat gc
agt aat agt g
tgggcagggg
ct acgcccat
gccagt t agc
aaacacccaa

ttgctgacge

t gcaggacac
aacaaaact a
ctcattttta
gt ccgcagac
cacacat cat
caat aaagt g
aggaat agaa
tgctccctta
aacaat cgtt
aaat agt cgt
ttt aggaagc
acttcaactt
ttttatcata
tt at aacgac
agatcgtgta
agcccaagca
gccaaaatta
at cccggecg
cttttttctg
gaat gcgat ¢
ttggatgctg
t gat cacgac

ggttctctct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaagtaatta
ccgattacga
ggaat at at a
tttatcctaa
tt agat gaaa
gt agaagat t
t at gaaggac
t cacaagacc
gct gaacaag
tttattggac
caaat t gcgg
accgt acaag
aat aat gat g
att ccaat gt
gt at caaaaa
gat gt caat a
ct gaaaaaaa
ct act aaagc
tctgccattc
gcagtctccce
gcaccagcag
ccagcagt ag

tctgecegtta

gttttggttt
cactaaattt
acgggaaact
t gct t ggagt
at aaaat gat
ttgattttag
aatatattga
gt ct at ggca
gaacctcatt
aacctttatg
at aaagagag
aat t aggact
gttat acagt
ggaattactc
ttgttagaac
gaatgtattg
t gggt aaat t
ctgatttgtc
tt gaggat gg
ct gt ccagca
cgcaacagtt

cgat cgcgga

agaaaaaacg
t ggt aaaagt
ttcagaaatc
gaagcttacg
ttcact aaac
agcagt ggtt
t aagcaat at
ggcagtt gaa
ttttggaget
gggttctatt
cagacacctt
at caat caga
t gaaagagaa
gaaat tacca
agagaat gaa
gat agaact a
atttgctgag
ttgatagctg
cggactcttt
cgttggagtg
ggggat gtcg

t caaaccgt a

Pagi na 157

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2080



<210>
<211>
<212>
<213>

98
1603
DNA
Arti

<220>
<223>

<400> 98
agaaaat ct g

tctgttacca
acact accaa
ggt aagaaag
aaagt t gaag
ccagat ccat
gat t ggat ag
ttctat gaat
tt aagacaaa
actgettttt
aatttaacac
ttaacagctc
tt aagat cat
tt aat aaaat
ttagcaggaa

acaggagcag

ficial

Synt heti ¢ Construct -
Synechococcus sp.
NADH- dependent But ano

gcaccacacc
attgcgaatc
gagatattta
ctataattgt
aat at ct aaa
cagt t gaaac
t at ccat agg
acccagaatt
aagct aaatt
cagtt at aac
cagat gt agc
at acaggt at
atttctcaga
cct at gaagg
tggcattctc

tattccacat

Sequence

cttcttgcag
gagaact gcc
tttcggagaa
t gt t ggagga
agaagcagga
cgttat gaaa
t ggaggat ca
tacttttgag
tgttgctata
tgattacaaa
t attat agat
ggatgcttta
tcctcttgca
agat aaagaa
aaat gcgct a

t cct cat ggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aacat gcat g
taat ct gccg
aacactttag
ggat caat ga
at ggaaat aa
ggt gcagaaa
ccaat agat g
caagctgttg
ccatctacaa
gct aagat aa
ccagctcttg
actcatgcaa
at gcaagct a
gcaagagat g
cttggaatta
t gt gcaaat g

atttacaaaa
agt at at gat
aaactttaaa
aaaaat ttgg
aat t aat aga
t cat gagaga
ct gct aaagc
ttccttttgg
gt ggaacagc
aatatccttt
ct caaacaat
tagaagctta
tagttat gac
aaat gcat at
ct cat agt at

ctatattcct

Sequence No. 98, Exanple 98: designer
strain PCC 7942 nirA-pronoter-controlled
Dehydr ogenase DNA construct (1603 bp)

agttgtagtt
gt caagattt
aactttaaaa
tttccttcaa
aggt gtt gaa
ttttgagect
t at gt ggat a
aat accagat
t acagaagt t
agctgatttt
gcct gcaaaa
t gt agcagga
aaaagat aat
agct caat gt
ggcacat aag

tccttatgta

Pagi na 158

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



atagatttta
tt agcaggaa
aat aagaaaa
aat gaaaact
ccaagacct a
aaagttaatt
ctgctcctge
tttcecetttt
gtgattggtg
tcgct gcacg

gt attagcag

at aagaaaac
at act gat ga
t ggat at acc
tagatttcat
t aact gaaga
tttaataata
ctttgggcag
gctctacgcee
gt ggccagt t
tt caaacacc

cagttgctga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gt aaagat agat at gcaa ct at agct aa

tgaattagta
act aaactta
agcacat aat
agaaat gaaa
gt gat cccgg
gggctttttt
cat gaat gcg
agcttggatg
caat gat cac

cgcggttcte

<210> 99

<211> 1654

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct-
Synechococcus sp.
NADPH- dependent But ano

<400> 99

agaaaat ct g
tctgttacca
ttctgtatcg
t gggt t agaa
caggaat aca

tttaatgcag

gcaccacacc
attgcgaatc
t aat aacagc
cct gt gcagg
ttttcaggca

gat gcattaa
aaagaat at g
gcagt gttag
aaagtattca
ccgct act aa
ctgtctgcca
at cgcagt ct
ct ggcaccag
gacccagcag

tcttctgeeg

cttctat gat
gagt aacaga
at gcat gt ac
aat gcacat t
agcctgattt
ttcttgagga
cccctgtcca
cagcgcaaca
t agcgat cgc

tta

cttcttgcag aacatgcatg atttacaaaa

gagaact gcc taatctgccg agt at at gct

acttaagcag tttttccatt tcttctacgce

cat cgcctat ggcattaact gcaat gt cat

caaat ccctg tgcaaccgga tagctgtctg

tgcggtatat taagttcatc attcatctta cggagataac
Pagi na 159

aact t t aggt
acaagaaat g
agaagatttt
t ggat caaat
tact ggagag
gtcttgat ag
tggcggact c
gcacgttgga
gttggggatg

ggat caaacc

Sequence No. 99, Exanple 99: designer
strain PCC 7942 nirA-pronoter-controlled
Dehydr ogenase DNA construct (1654 bp)

agttgtagtt
agaaat caacC
ttggct gt ct
gt aacctctc
caccgt aatt

cgatt aat ga

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1603

60
120
180
240
300
360



agctaccttt
acgcttctta
attcgcagca
cgccattgaa
tgcattatgc
ttgaatcatt
tacatatgcc
tggcat ggt ¢
ggct att gga
ggt agcggt t
t at gccaaat
cattgcttta
aaact ct gac
tccttcaaaa
gaaaccaaaa
t gt ct t aagt
tgccat t aat
cctttgggca
tgctctacgce
ggt ggccagt

gttcaaacac

gcagttgctg

t cat caaggt
gcctgttcat
ccgt gaat ga
t gt acaat ac
attgaatctc
ttaattgcat
t cgat agcat
tctgccagtt
tattttattc
cct gaagt ag
actttacaca
gccgcat caa
atcgctttgg
agtctgactt
cgtttcattg
gcctctaatg
agt gat cccg
ggggettttt
ccat gaat gc
tagct t ggat
ccaat gat ca

acgcggttct

ctgctccgec
cctttgegtt
t gt gt gcgce
caagaagt gc
ttttttccat
ggagt gccaa
gtgtcattgc
cagggt ct ac
ctttttcata
aagat attgc
tatcct caaa
t cggagaacc
cacctttcat
ccat accggc
aacctccgcc
caccctttcc
gccgct acta
tctgtctgece
gat cgcagt c
gct ggcacca
cgacccagca

ctcttctgec

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagtcccatg aaatcagcaa tttcaccata

aaat gcaat t
gt aat cggca
at t agaaaat
atcaccgtta
tgggtctgta
at ccat acct
tattgcaaca
atctgtaata
acaaaaat gt
ggt aat at ca
tccgectatt
aacggtttcc
ttccttaaga
aacacaaat c
at gat acaaa
aagcctgatt
attcttgagg
tccectgtcce
gcagcgcaac
gt agcgat cg
gtta

accttaggga
aat gccgcac
gccattcctg
t at gaaccga
aaat cacaat
gtat gt gcca
tcaggtgtta
at t gaaaaag
gettttttac
ggat att cat
gcaacaat cc
accgaagggt
tactgttctg
atggettttt
tctcttggta
tgtcttgata
at ggcggact
agcacgt t gg
agtt ggggat

cggat caaac

gatacattgc
ctgttttatg
cgagacattg
caaggt ct ct
ttgcggt gga
ccaatttttg
tttcaaaatc
cagttacctc
gaagt gaagg
atttaatcca
agtcaggttc
caggt t caat
ccct gt caag
tgccttgaaa
acgt aaat ct
gctgctcctg
ctttcccettt
agt gatt ggt
gt cgctgcac

cgtattagca

Pagi na 160

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1654



ficial

Synt hetic Construct-

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 100, Exanple 100: designer

Synechocystis sp. PCC 6803 nirA-pronoter-controll ed NAD dependent
d ycer al dehyde- 3- Phosphat e Dehydr ogenase DNA construct (1440 bp)

<210> 100
<211> 1440
<212> DNA
<213> Arti
<220>

<223>

<400> 100

atggtagtta aagttggtat taacggtttc

att caaaat a tcgaaggt gt tgaagtaact

cttgcacact
aaagaaggt g
gaaaacat cg
gct aaaaaag
acagctcctg
gacggtactg
gctaaagctc
tacactggtg
cgcgetggtg
gttatcccag
ggat cagt aa
gctgctatga
t cagat at cg
gaagt t gacg

act gct caac

tgttgaaat a
gat t t gaagt
act gggcaac
aagcagct ga
gt ggaaacga
aaacagtt at
tt cacgat gc
accaaat gat
ct gcaaat at
aactt aacgg
ct gagt t ggt
aagctgcttc
taggcgt atc
gat cccaat t

ttgtacgtac

cgat acaact
aaacggaaac
t gat ggggt t
aaaacactta
t gt t aaaaca
ct caggt gct
attcggtatt
ccttgacgga
cgttcctaac
t aaact t gac
tgtaactctt
aaacgat agc
atacggttca
ggt t aaagt t

tcttgagtac

ggt cgt at cg

cgt at caacg
caaggt cgtt
ttcattaaag
gaaatcgttc
cat gct aacg
gttgttttca
tcatgtacta
caaaaaggt c
ccacaccgt g
tcaactggtg
ggt gct gcac
gacaaaaacg
ttcggttaca
ttgtttgacg
gt at cat ggt

ttcgcaaaaa

gacgtcttgce
accttacaga
tt gat ggaac
tttctgctga
tt gaagcaac
gt gct aaaaa
acact aacca
caaactgttt
tt at gact ac
gt ggt gacct
ct gct aaagce
aacgtgttcc
tttctgttga
ct gaagat cc
caact caaac
at gacaacga

ttgctaaata

attccgccegt
tccaaatatg
agt t gaagt t
acgt gat cca
tggtttcttt
agttgttatc
cgacattctt
agctcctatg
aat ccacgct
tcgtcgtgca
tatcggtctt
t gtt ccaact
cgaaat caac
aatcgtttct
t aaagt aat g
aatgtcttac

at agt aat ga

Pagi na 161

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gttacagttt tggcaattac taaaaaactg acttcaattc aatgttagcc cgctcccgeg 1080
ggttttttgt tgctttttca cagtgactat aggtaatcag caacacaata cggccctgtt 1140
ctttggacag tttttgtata atgttgaccg catcctgacc ggatttttta tctaagtggg 1200
gaattgtcaa ttgtcaatta aagctaagtt ctactaatgt tttagaaggc attgtcgatt 1260
gaaaat aagg gttgaatgga gaaaattttg agcctttgtc aaagataaaa atttatttca 1320
acagtttttt aactagccga accagagaat gacccagtgg cgctgacttt gctcccgagt 1380
ttttgttaga aattaccctc aagaagtaat ctaataataa ggttctctct tctgccgtta 1440
<210> 101

<211> 2182

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 101, Exanple 101: desi gner
Synechocystis sp. PCC 6803 nirA-pronoter-controlled 2-Keto Acid
Decar boxyl ase dehydrogenase DNA construct (2182 bp)

<400> 101

agaaaat ctg gcaccacacc ctaaatgcgt aaactgcata tgccttggcet gagtgtaatt 60
tacgttacaa attttaacga aacgggaacc ctatattgat ctctacatga tgtatacagt 120
aggagattac ctgttagacc gattacacga gttgggaatt gaagaaattt ttggagttcc 180
tggtgactat aacttacaat ttttagatca aattatttca cgcgaagata tgaaat ggat 240
tggaaatgct aatgaattaa atgcttctta tatggctgat ggttatgctc gtactaaaaa 300
agctgccgea tttctcacca catttggagt cggcgaattg agtgcgatca atggactggce 360
aggaagttat gccgaaaatt taccagtagt agaaattgtt ggttcaccaa cttcaaaagt 420
acaaaat gac ggaaaatttg tccatcatac actagcagat ggtgatttta aacactttat 480
gaagat gcat gaacctgtta cagcagcgcg gactttactg acagcagaaa atgccacata 540

Pagi na 162



t gaaat t gac
accagt cgat
ctctacaaca
t gcccaaaaa
ggt aact cag
tgct gt t gat
cagtcttaaa
ggact cctca
cat agat gaa
ttcttcttta
t gaagaat tt
aagtttgact
ttcaacaatt
t ggat at act
tttatttatt
agaaaaact ¢
aat ccacgga
agaaacattt
atttgtgtct
agttttggaa
gcaaaat aaa
tcaatgttag

agcaacacaa

cgagtacttt
gttgct gcag
aat acaact g
ccagt agt ga
tttgtttcag
gaatctttgc
aattttgtgg
acaggt gcat
ggaat aattt
tcagaattaa
attccat caa
caaagcaat g
ttcttaaaat
tttccagcgg
ggt gat ggt t
aatccaattt
cctact caaa
ggagcaacag
gt cat gaaag
aaagaagat g
t agt agt aat
ccecget cecg

tacggccctg

ct caattact
caaaagcaga
aacaagt gat
tt gcaggaca
aaacaaaact
cctcattttt
agt ccgcaga
t cacacat ca
t caat aaagt
aaggaat aga
gtgctccctt
aaacaat cgt
caaat agt cg
ctttaggaag
cactt caact
gttttatcat
gttataacga
aagat cgt gt
aagcccaagc
cgccaaaatt
gagt t acagt
cgggtttttt

ttctttggac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaaagaaaga
gaagcct gca
ttt gagt aag
cgaagt aat t
accgattacg
aggaat at at
ctttatccta
tttagat gaa
ggt agaagat
at at gaagga
at cacaagac
t gct gaacaa
ttttattgga
ccaaat t gcg
taccgt acaa
aaat aat gat
cattccaatg
agt at caaaa
agat gt caat
act gaaaaaa
tttggcaatt
gttgcttttt

agtttttgta

aaaccagt ct
ttatctttag
at t gaagaaa
agttttggtt
acact aaatt
aacgggaaac
at gct t ggag
aat aaaat ga
tttgatttta
caatatattg
cgt ct at ggc
ggaacct cat
caacctttat
gat aaagaga
gaat t aggac
ggt t at acag
t ggaatt act
attgttagaa
agaat gt att
at gggt aaat
act aaaaaac
cacagt gact

t aat gt t gac

atattaactt
aaaaagaaag
gttt gaaaaa
t agaaaaaac
tt ggt aaaag
ttt cagaaat
t gaagct t ac
tttcact aaa
gagcagt ggt
at aagcaat a
aggcagttga
tttttggagc
ggggt t ct at
gcagacacct
t at caat cag
tt gaaagaga
cgaaat t acc
cagagaat ga
ggat agaact
tatttgctga
t gact t caat
at aggt aat ¢

cgcat cctga

Pagi na 163

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccggattttt tatctaagtg gggaattgtc aattgtcaat taaagctaag ttctactaat

gttttagaag gcattgtcga ttgaaaataa gggttgaatg gagaaaattt tgagcctttg

tcaaagataa aaatttattt caacagtttt ttaactagcc gaaccagaga atgacccagt

ggcgctgact ttgctcccga gtttttgtta gaaattaccc tcaagaagta atctaat aat

aaggttctct cttctgcecgt ta

<210>
<211>
<212>
<213>

102
1705
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

Sequence No. 102, Exanple 102: designer

Synechocystis sp. PCC 6803 nirA-pronoter-controlled

NADH- dependent But ano

<400> 102
agaaaat ct g

tacgttacaa
tacact acca
aggt aagaaa
aaaagtt gaa
accagat cca
tgattggat a
attctatgaa
tttaagacaa
tactgctttt

taatttaaca

gcaccacacc
attttaacga
agagatattt
gctataattg
gaat at ct aa
tcagttgaaa
gt at ccat ag
t acccagaat
aaagct aaat
tcagttataa

ccagat gt ag

ct aaat gcgt aaactgcata tgccttggcet

aacgggaacc
atttcggaga
ttgttggagg
aagaagcagg
ccgttatgaa
gt ggaggat ¢
ttacttttga
ttgttgctat
ctgattacaa

ctattataga

ctatattgat
aaacacttta
aggat caat g
aat ggaaat a
aggt gcagaa
accaat agat
gcaagct gtt
accatctaca

agct aagat a

ctctacat ga
gaaactttaa
aaaaaatttg
aaat t aat ag
at cat gagag
gct gct aaag
gttccttttg
agt ggaacag

aaatatcctt

Dehydr ogenase DNA construct (1705 bp)

gagt gt aatt
t gt caagat t
aaactttaaa
gtttccttca
aaggt gttga
attttgagcc
ct at gt ggat
gaat accaga
ct acagaagt

tagctgattt

tccagctctt gctcaaacaa tgcctgcaaa

Pagi na 164

1980
2040
2100
2160
2182

60
120
180
240
300
360
420
480
540
600
660



at t aacagct
at t aagat ca
tttaat aaaa
tttagcagga
gacaggagca
aatagatttt
tttagcagga
gaat aagaaa
t aat gaaaac
t ccaagacct
gaaagt t aat
aat t caat gt
at cagcaaca
t gaccggat t
aatgttttag
tt gt caaaga
agt ggcgcet g

aat aaggttc

<210> 103
<211> 1756
<212> DNA
<213> Arti
<220>
<223>

cat acaggt a
tatttctcag
t cct at gaag
at ggcatt ct
gtattccaca
aat aagaaaa
aat act gat g
at ggat at ac
ttagatttca
at aact gaag
ttttaatagt
tagcccgetc
caat acggcc
ttttatctaa
aaggcat t gt
taaaaattta
actttgctcc

tctcttctge

ficial

Synt hetic Construct-

tggatgcttt
atcctcttge
gagat aaaga
caaat gcgct
ttcctcatgg
cat gt aaaga
at gaat t agt
cact aaactt
t agcacat aa
aagaaat gaa
aat gagttac
ccgegggttt
ctgttctttg
gt ggggaat t
cgat t gaaaa
tttcaacagt
cgagtttttg

cgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aact cat gca
aat gcaagct
agcaagagat
acttggaatt
tt gt gcaaat
t agat at gca
agatgcatta
aaaagaat at
tgcagtgtta
aaaagtattc
agttttggca
tttgttgett
gacagttttt
gtcaattgtc
t aagggt t ga
tttttaacta

ttagaaatta

at agaagctt
atagttat ga
gaaat gcat a
act cat agt a
gctatattcc
act atagct a
acttctatga
ggagt aacag
gat gcatgta
aaat gcacat
attact aaaa
tttcacagtg
gtataat gtt
aat t aaagct
at ggagaaaa
gccgaaccag

ccct caagaa

at gt agcagg
caaaagat aa
tagctcaatg
t ggcacat aa
ttccttatgt
aaactttagg
t acaagaaat
aagaagattt
ct ggat caaa
ttact ggaga
aactgacttc
act at aggt a
gaccgcat cc
aagttctact
ttttgagect
agaat gaccc

gt aat ct aat

Sequence No. 103, Exanple 103: designer

Synechocystis sp. PCC 6803 nirA-pronoter-controlled
Pagi na 165

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1705



NADPH- dependent But ano

<400> 103
agaaaat ct g

tacgttacaa
cttctgtatc
ttgggttaga
ccaggaat ac
ttttaatgca
aagctacctt
aacgcttctt
cattcgcagc
gcgccattga
gtgcattatg
tttgaat cat
at acat at gc
gt ggcat ggt
cggct at t gg
cggt agcggt
gt at gccaaa
acattgcttt
caaact ctga
ttccttcaaa

ggaaaccaaa

gcaccacacc
attttaacga
gt aat aacag
acct gt gcag
attttcaggc
gtgcggt ata
tt cat caagg
agcctgttca
accgt gaat g
at gt acaat a
cat t gaat ct
tttaattgca
ct cgat agca
ctctgccagt
atattttatt
tcct gaagt a
tactttacac
agccgcat ca
catcgctttg
aagt ct gact

acgtttcatt

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
Dehydr ogenase DNA construct (1756 bp)

ct aaat gcgt aaactgcata tgccttggcet

aacgggaacc
cact t aagca
gcat cgccta
acaaat ccct
ttaagttcat
tctgctccge
tcctttgegt
at gt gt gcgc
ccaagaagt g
cttttttcca
t ggagt gcca
tgtgtcattg
tcagggtcta
cctttttcat
gaagatattg
at at cct caa
at cggagaac
gcacctttca
t ccat accgg

gaacct ccgc

ctatattgat
gtttttccat
tggcat t aac
gt gcaaccgg
cattcatctt
caagt cccat
t aaat gcaat
cgt aat cggc
catt agaaaa
tatcaccgtt
at gggt ct gt
cat ccat acc
ctattgcaac
aat ct gt aat
cacaaaaat g
aggt aat atc
ct ccgcct at
taacggtttc
cttccttaag

caacacaaat

ctctacat gc
ttcttctacg
tgcaat gt ca
at agct gt ct
acggagat aa
gaaat cagca
taccttaggg
aaat gccgca
tgccattcct
at at gaaccg
aaaat cacaa
tgtat gt gcc
at caggt gtt
aat t gaaaaa
tgctttttta
aggatattca
t gcaacaat c
caccgaaggg
atactgttct
catggetttt

gagt gt aatt
t agaaat caa
cttggctgtc
t gt aacct ct
gcaccgt aat
ccgattaatg
atttcaccat
agat acattg
cctgttttat
gcgagacat t
acaaggtctc
tttgcggtgg
accaattttt
atttcaaaat
gcagt tacct
cgaagt gaag
tatttaatcc
cagt caggtt
tcaggttcaa
gccct gt caa

ttgccttgaa

Pagi na 166

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

atgtcttaag tgcctctaat gcaccctttc catgatacaa atctcttggt aacgtaaatc 1320
ttgccattag taatgagtta cagttttggc aattactaaa aaactgactt caattcaatg 1380
ttagcccget cccgegggtt ttttgttget ttttcacagt gactataggt aatcagcaac 1440
acaat acggc cctgttcttt ggacagtttt tgtataatgt tgaccgcatc ctgaccggat 1500
tttttatcta agtggggaat tgtcaattgt caattaaagc taagttctac taatgtttta 1560
gaaggcattg tcgattgaaa ataagggttg aatggagaaa attttgagcc tttgtcaaag 1620
ataaaaattt atttcaacag ttttttaact agccgaacca gagaat gacc cagtggcgct 1680
gactttgctc ccgagttttt gttagaaatt accctcaaga agtaatctaa taataaggtt 1740
ctctcttctg ccgtta 1756
<210> 104

<211> 1655

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 104, Exanple 104: designer
Anabaena PCC 7120 hox- pronoter-controll ed NAD dependent
d ycer al dehyde- 3- Phosphat e Dehydr ogenase DNA construct (1655 bp)

<400> 104

agaaaat ctg gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60
gtcaagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agata tgatggtagt taaagttggt attaacggtt tcggtcgtat cggacgtctt 240
gcattccgcc gtattcaaaa tatcgaaggt gttgaagtaa ctcgtatcaa cgaccttaca 300
gatccaaata tgcttgcaca cttgttgaaa tacgatacaa ctcaaggtcg ttttgatgga 360
acagttgaag ttaaagaagg tggatttgaa gtaaacggaa acttcattaa agtttctgct 420
gaacgt gat c cagaaaacat cgactgggca actgatgggg ttgaaatcgt tcttgaagca 480

Pagi na 167



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

actggtttct ttgctaaaaa agaagcagct gaaaaacact tacatgctaa cggtgctaaa 540
aaagttgtta tcacagctcc tggtggaaac gatgttaaaa cagttgtttt caacactaac 600
cacgacattc ttgacggtac tgaaacagtt atctcaggtg cttcatgtac tacaaactgt 660
ttagctccta tggctaaagc tcttcacgat gcattcggta ttcaaaaagg tcttatgact 720
acaat ccacg cttacactgg tgaccaaatg atccttgacg gaccacaccg tggtggtgac 780
cttcgtcgtg cacgcgctgg tgctgcaaat atcgttccta actcaactgg tgctgctaaa 840
gctatcggtc ttgttatccc agaacttaac ggtaaacttg acggtgctgc acaacgtgtt 900
cctgttccaa ctggatcagt aactgagttg gttgtaactc ttgacaaaaa cgtttctgtt 960
gacgaaat ca acgctgctat gaaagctgct tcaaacgata gcttcggtta cactgaagat 1020
ccaatcgttt cttcagatat cgtaggcgta tcatacggtt cattgtttga cgcaactcaa 1080
act aaagtaa tggaagttga cggatcccaa ttggttaaag ttgtatcatg gtatgacaac 1140
gaaatgtctt acactgctca acttgtacgt actcttgagt acttcgcaaa aattgctaaa 1200
t aat gaagt a agt aggaagc agggagcagg ggaaagaaaa ttgacaactg tacaagatta 1260
atcgcgtctc tgagcaatga ccaaatacat ctacctccac ggttttcttc cagcccccta 1320
tctgcgaaag cacaagatat tagcaagcgt ttcgcccaaa ttcacataca gctaacaatc 1380
cctgatctca atgctggtga attttctcag ttaacaatca cgcgccaaat tcaacaagtt 1440
gccgcaattt tccctgataa ttctgaacca ataacgctga taggttctag tttaggcggt 1500
ttaactgctg cttatctagg acagcgatat ttacaagtac aacgcttagt tttattagcg 1560
ccagtttggt tttttatccc attggttgcc caaaatgggt gaagaagctg tcacaagttg 1620
gcaacaaacg atataggttc tctcttctgc cgtta 1655
<210> 105

<211> 2303

<212> DNA

Pagi na 168



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 105, Exanple 105: designer
Anabaena PCC 7120 hox-pronoter-controll ed Acetol actate Synthase
DNA construct (2303 bp)

<400> 105

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
ttcactatag
gagggt t ggg
ggctaacttg
ctgctgcttc
tgtccccata
cgt gact gcc
cgcaat cccc
gt agt gacga
ccccat gact
ct gggcat at
gggcttat ct
gacaacct ca
gat aat cggc
gccaacggca

gagccccacg

gcaccacacc

t gggat gat t

tcaaaacttg
t gct aagggg
t ccacaggga
at aaagt cag
acaaaat cgg
cact caat ga
cgcagggcag
accacat gcc
attgccgcaa
gcaat ccaca
t ggcgcaggt
t ggt aat agt
t ggcgat cgg
acgacaggga
aagcggccct
at cact aagt

gt ccacagag

gcagaaat at
tcccctcaca
agt t at gagt
t gcagct gag
cat caat gag
tggtctccte
gattact aaa
gaccat agcc
tttccagttc
gct gcggat a
agccat t gga
ttttatgggc
cat agat t ag
ccgccacaat
cccgcet t aag
t at agct gct

cggggttcca

cagcat gatc

caagggggtg

aggggct agg

agttcctcaa
gct gagt aaa
ct ccccaaga
agt gggaaca
aat gcgat ag
gt ggacat ag
gccgtcatta
ttggaaattc
gactaatttg
aat caagcag
acccacat ca
cttttggggce
ct cct gacge
aatttcatag
gtcaatttcc
gctttttggg
aaagccgcag

tt gat aggga

agtt gagggt
attattctcc
aaat t act ct
cgttggttaa
ttctgtgcca
cctttgagtc
gcagattcac
aagat gat gg
at cat gaagc
gcggccattg
gtgttggggc
gaaat aacaa
tt aaccggaa
agtt gcacgg
agggagt cag
gcaggagt gg
gaat act caa
ct aat gt aat

at gacccctt

actctggttc
t at aaacaat
ccacgcct ca
agcgcagat t
aggcggtttt
ccatgctttc
caaagt agcg
t ggt aaagt t
caccat cccc
ccceccggt ac
gat cgcagt g
t gt cct cggg
aactctcatc
cat agggggt
aaat at cgcc
ccgcaat at g
ttaagtcata
ccegetgttg

tgcccat gaa

Pagi na 169

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



ggt at t ggcc
ggcgcgaat g
agcggectta
gggagcgccc
cggcttctca
gcggacaat c
tt ggt gggac
agcgecgt cg
ggt agaaaga
cgcccecct gt
gacat ct aga
gcattttacg
t aggaagcag
agcaat gacc
caagatatta
gct ggt gaat
cctgataatt
t at ct aggac

tttatcccat

acggggat at
gcgccattcc
agaat act ct
tcggcttcca
ttctgggcaa
tgggcattcc
tcgatgtgca
aggt t ggcat
cagacccctg
tcgtggcggg
ttctcttccc
agtaattcgg
ggagcagggg
aaat acat ct
gcaagcgttt
tttctcagtt
ct gaaccaat
agcgatattt
tggttgccca

tcagettttc
ccact aggat
ggaaagaggc
t ggcggcaat
ttttaaaggc
atttggttac
t gcgat ccgt
cggcaacacc
ctttgccggt
tggttataaa
ccggcaaacc
cggt attcat
aaagaaaat t
acct ccacgg
cgcccaaatt
aacaat cacg
aacgctgata
acaagt acaa

aaat gggt ga

ataggttctc tcttctgcecg tta

<210>
<211>
<212>

106
1661
DNA

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggcaaaat gg
cagggggttc
ataggttttt
gttttcaggc
cttgcggaca
ggggct aaac
ccccacttgce
ggtcatt aaa
gaggcgacca
tt gaat ccga
aaaaat at at
aggat gggcg
gacaact gta
ttttcttcca
cacat acagc
cgccaaattc
ggttctagtt
cgcttagttt
agaagctgtc

gt gagggcag
t cggcagcat
t cgggggagce

acat caat gt
atttctgggg
at ggccacca
cct gt aat cg
ttcgtggccc
t agacat cgg
gagcgat gga
t caacgcct t
at cgcaggca
caagat t aat
gcccectatc
t aacaat ccc
aacaagttgc
taggcggt tt
tattagcgcc

acaagt t ggc

cggcagcat g
tgatgagttc
t gggct t aag
gaacggcgcc
t aat act agg
agt ccaaat a
ccaccagggg
cggggccgag
ccat aaaggc
gggcat ggag
cattttcaag
ct gaagt aag
cgcgtctctg
t gcgaaagca
t gat ct caat
cgcaattttc
aact gct gct
agtttggttt

aacaaacgat

Pagi na 170

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2303



<213>

<220>
<223>

Artificial

Synt hetic Construct-

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 106, Exanple 106:

Anabaena PCC 7120 hox-pronoter-controll ed Ketol -Acid
Reduct oi sonerase DNA construct (1661 bp)

<400> 106
agaaaat ct g

gt caagcatt
agat at aagg
gaggt agat a
catacttcta
ggcat t aaat
tgattgtatc
aggccccctt
gat accacct
agccatttct
t gt caaacca
gaagtttgtt
cacctctctt
accctttgta
gtttacgttt
aagatatgtc
ct cat cagga
aact tt aagc

ggcaacgt ca

gcaccacacc
t gggat gat t
t caaaacttg
tgttaatttt
agtttagatc
act ggt ct gc
tgtcttaaaa
gt gaggt cac
t cat agagaa
ggagcgt agc
ccacat aaaa
t caagcacac
gaat caccgg
tattctgctc
tt aggaggca
ccctctttta
acgagt at ca
ccggagettt

acaccact at

gcagaaat at
tcccctcaca
agt t at gagt
tatccttatc
ccacctgctc
cagctttatt
cttccctcat
cat att gggc
gat ccact at
cagcct ccac
ccgectgete
ctgctctgge
aatagtcttg
ttacaagatg
ctatctgtcc
t at aaggggc
t gat gaggt ¢
ccgetttttt

ctttgaggtt

aggggct agg

agttcctcaa
gct gagt aaa
cactatcttt
gat gggat gg
ttccagcatc
gttgtcttta
tgtgttgett
cagttttacc
caatgtttca
accgaaaaga
tccaccaatg
at gcacagcg
ccctggecct
aaaat ggat g
aat ct gct ct
tgcccatttt
ccaggaat ca

at t agaat gt

agt t gagggt
attattctcc
aaattact ct
ccttttccaa
ttttcatcag
cattcttttg
acct ggggat
at ggaat at ¢
t cat gcat ac
aaaccat att
tctgtttctg
gcagct gcgt
at gaggcat g
ttaggt gcaa
tt gaaaccgt
ct gt aaagat
gt ggcctctg
ccacccttte

ccat aaccct

actctggttc
t at aaacaat
ccacgcct ca
gccagct cat
ccct ggt gag
caaattctcc
ctattaccac
tcatgttgga
att caaaat a
t aat aagct g
tttcectcettt
at gacaaagc
gt act ccgee
tcatt at aac
gggcaaat gc
ccccct gt at
at at ct ccat
tt agggcaac

gacttccgta

Pagi na 171

desi gner

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

accaactatg gccacctttt tctttttaat caattctaaa tttgcatcct tttcgtagta 1200

tactttcatt gaagtaagta ggaagcaggg agcaggggaa agaaaattga caactgtaca 1260

agattaatcg cgtctctgag caatgaccaa atacatctac ctccacggtt ttcttccagc 1320

cccctatctg cgaaagcaca agatattagc aagcgtttcg cccaaattca catacagcta 1380

acaatccctg atctcaatgc tggtgaattt tctcagttaa caatcacgcg ccaaattcaa 1440

caagttgccg caattttccc tgataattct gaaccaataa cgctgatagg ttctagttta 1500

ggcggtttaa ctgctgctta tctaggacag cgatatttac aagtacaacg cttagtttta 1560

ttagcgccag tttggttttt tatcccattg gttgcccaaa atgggtgaag aagctgtcac 1620

aagttggcaa caaacgatat aggttctctc ttctgccgtt a 1661

<210> 107

<211> 2324

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 107, Exanple 107: desi gner
Anabaena PCC 7120 hox-pronoter-controlled D hydroxy-Acid
Dehydr at ase DNA construct (2324 bp)

<400> 107

agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180

gaggtagata tgttataaat ccgttataca tccaaaagat gctgatgata ccagcttgct 240

atacttcctt aagcttccac tcacatttcg ctcgggcttt ataggagttt gctcctttcg 300

tttttcccat tcctcttcct ccatcaatac actaattgaa ttttccactg catctattct 360

gatgcggtcg ccattttcta cataagctaa tgcgccatta tcaaaagctt cgggt gaaat 420

Pagi na 172



gt gt cccact
tttctttccc
aggacct cct
tct ggcaat a
tatctctcct
caat att cgc
cttttcgect
cat gcaat cg
gccattttga
aggagtttcg
ggcaacagct
tatggcgttt
caatttttta
gggat t ggaa
att ggcagt g
ctt aaaat ct
aaccacat ct
gagt gaaggt
tcccgt aat a
ggct at gat a
at cgct t act
cttgacctct

gcttgcaat a

acaaaaccgt
aaacctgctc
tttggccett
ccat cattgg
tcctttcegg
aaat gacct g
aaaccct gaa
ccat gaagaa
t gaagat ct t
gcactgattc
aat aaat gt a
t caaat gat t
at ggct aaac
gcaccat aag
tacattcctc
tcttcagaaa
aatttttctc
cgattcaatc
gcaat cat gg
t cgcgggaag
ccaat agt at
acagccaaat

cctatttgtg

gagttcctcc
ccatt at agc
cat at cgaat
ccagaaattc
tgattttagc
agcttttgat
catctttata
gtccttccce
ccat caagt a
gagcgaaat ¢
aaact gcatt
ttttagtgac
cagcctctge
gcaagcat aa
cacaggct cc
tagt gt t ggc
cattat ggca
t gcccat agc
cat cgt aagc
gcaat gaat a
t gaaaat caa
cattcaaatg

gtttttccaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gagaacctt ccatctgtaa tgagggctac

agcagt t ggc
caccact aca
accat cat aa
aacagct cct
tggatttttc
attttcagct
caacat catt
tttaccagaa
ttccaatgtt
ggt cgat cct
gat at cccgt
acattctttc
t cct aaggct
aggacct ggg
ttgcttctta
acct ggagca
cagt aaggcg
ttgcgcattc
gcgcattccg
ccctacccac
cat att acat

atcttcatca

tttaacattt
tcaccttctt
act ct agcag
ccaggtgcta
acagagt gaa
aaagttttac
ttcatcactg
ggcttt aagt
aaatcgattt
cccaaaact g
ggctt caaat
cttttctcag
t caat agcgg
catgcatttg
cct aaagctt
atggttcctc
cct ggcat at
actaccgttt
ttggtaccca
t cat aagat t
ggatt gccct

gacaaaccaa

cgggcattcc
ttatctcgee
ttccttcgaa
aattgccttt
tgatgtcttg
ctgttatggt
caggaat ccc
cggct agat a
caaaagcatt
t aat caaccg
cattttcaat
cactttgagc
at gccat cgt
ccactactcc
caaaagcaga
cat aaat t at
ttttatcgca
ccat ggaat ¢
t agaaat acc
tgatgctttt
caaaaccagt

t ggcat gcaa

Pagi na 173

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

catggcttga gcggcaggtt gtgtaggatc ttgtgtaact getttactat atggatttaa 1860
ttccttcgeec attgaagtaa gtaggaagca gggagcaggg gaaagaaaat tgacaact gt 1920
acaagattaa tcgcgtctct gagcaatgac caaatacatc tacctccacg gttttcttcc 1980
agccccctat ctgcgaaagc acaagatatt agcaagcgtt tcgcccaaat tcacatacag 2040
ctaacaatcc ctgatctcaa tgctggtgaa ttttctcagt taacaatcac gcgccaaatt 2100
caacaagttg ccgcaatttt ccctgataat tctgaaccaa taacgctgat aggttctagt 2160
ttaggcggtt taactgctgc ttatctagga cagcgatatt tacaagtaca acgcttagtt 2220
ttattagcgc cagtttggtt ttttatccca ttggttgccc aaaat gggtg aagaagct gt 2280
cacaagttgg caacaaacga tataggttct ctcttctgcc gtta 2324
<210> 108
<211> 2288
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 108, Exanple 108: designer
Anabaena PCC 7120 hox-pronoter-controlled branched-chain
al pha- Ket oaci d Decarboxyl ase DNA construct (2288 bp)
<400> 108
agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agat a tgatgtatac agtaggagat tacctgttag accgattaca cgagttggga 240
attgaagaaa tttttggagt tcctggtgac tataacttac aatttttaga tcaaattatt 300
t cacgcgaag at at gaaatg gattggaaat gctaatgaat taaatgcttc ttatatggct 360
gatggttatg ctcgtactaa aaaagctgcc gcatttctca ccacatttgg agtcggcgaa 420

Pagi na 174



tt gagt gcga
gttggttcac
gat ggt gatt
ct gacagcag
agaaaaccag
gcattatctt
aagat t gaag
attagttttg
acgacact aa
t at aacggga
ctaatgcttg
gaaaat aaaa
gattttgatt
ggacaat at a
gaccgt ct at
caaggaacct
ggacaacctt
gcggat aaag
caagaat t ag
gatggttata
at gt ggaat t
aaaattgtta

aat agaat gt

t caat ggact
caacttcaaa
tt aaacactt
aaaat gccac
tctatattaa
t agaaaaaga
aaagtttgaa
gtttagaaaa
attttggtaa
aactttcaga
gagt gaagct
tgatttcact
tt agagcagt
tt gat aagca
ggcaggcagt
cattttttgg
tat ggggttc
agagcagaca
gact at caat
cagt t gaaag
act cgaaat t
gaacagagaa

at t ggat aga

ggcaggaagt
agt acaaaat
t at gaagat g
at at gaaat t
cttaccagtc
aagct ct aca
aaat gcccaa
aacggt aact
aagtgctgtt
aat cagtctt
t acggact cc
aaacat agat
ggtttcttct
at at gaagaa
tgaaagtttg
agctt caaca
tatt ggat at
ccttttattt
cagagaaaaa
agaaat ccac
accagaaaca
tgaatttgtg

actagttttg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t at gccgaaa
gacggaaaat
cat gaacct g
gaccgagt ac
gatgttgctg
acaaat acaa
aaaccagt ag
cagtttgttt
gat gaatctt
aaaaattttg
t caacaggt g
gaaggaat aa
tt at cagaat
tttattccat
act caaagca
attttcttaa
acttttccag
attggtgatg
ct caat ccaa
ggacct actc
tttggagcaa
tctgtcatga

gaaaaagaag

atttaccagt
ttgtccatca
ttacagcagc
tttctcaatt
cagcaaaagc
ct gaacaagt
t gat t gcagg
cagaaacaaa
tgccctcatt
t ggagt ccge
cattcacaca
ttttcaataa
t aaaaggaat
caagt gctcc
at gaaacaat
aat caaat ag
cggct ttagg
gttcacttca
tttottttat
aaagttat aa
cagaagat cg
aagaagccca

at gcgccaaa

agt agaaat t
t acact agca
gcggacttta
act aaaagaa
agagaagcct
gattttgagt
acacgaagt a
actaccgatt
tttaggaat a
agactttatc
tcatttagat
agt ggt agaa
agaat at gaa
cttatcacaa
cgttgct gaa
tcogttttatt
aagccaaat t
acttaccgta
cat aaat aat
cgacattcca
t gt agt at ca
agcagat gtc

attact gaaa

Pagi na 175

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaaatgggta aattatttgc tgagcaaaat aaatagtgaa gtaagtagga agcagggagc 1860
aggggaaaga aaattgacaa ctgtacaaga ttaatcgcgt ctctgagcaa tgaccaaata 1920
catctacctc cacggttttc ttccagcccc ctatctgcga aagcacaaga tattagcaag 1980
cgtttcgccc aaattcacat acagctaaca atccctgatc tcaatgectgg tgaattttct 2040
cagttaacaa tcacgcgcca aattcaacaa gttgccgcaa ttttccctga taattctgaa 2100
ccaat aacgc tgataggttc tagtttaggc ggtttaactg ctgcttatct aggacagcga 2160
tatttacaag tacaacgctt agttttatta gcgccagttt ggttttttat cccattggtt 2220
gcccaaaat g ggt gaagaag ctgtcacaag ttggcaacaa acgatatagg ttctctcttc 2280
tgcecgtta 2288
<210> 109

<211> 1613

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 109, Exanple 109: designer

Anabaena PCC 7120 hox-pronoter-controlled 2-Methyl butyral dehyde

Reduct ase DNA construct (1613 bp)

<400> 109
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
actttgagat

aacgagact a

gccgccattt atggtaacga

gcaccacacc
t gggat gat t
t caaaacttg
tgatggcttc
cgggt gacaa
aagaggcagt

gcagaaat at
tcccctcaca
agt t at gagt
t gt aaat gac
gat cccecgct
caagt acgct

agacgaggt t

aggggct agg agttgagggt actctggttc

agttcctcaa
gct gagt aaa
tactttgaga
gttggattgg
tt gcagcacg
ggt gacggt a

attattctcc
aaattactct

acgccaagac
gtacttggca
gttaccgtca

t caaggagag

t at aaacaat
ccacgcct ca
gacgtacttt
at cacccacc
cat cgat gct

t ggaat ccct

Pagi na 176

60
120
180
240
300
360
420



cgt gaccaaa
cccaaggctt
at ccact ggc
aacaccat ca
aagt ccggca
attttgaagg
aagcagacgg
cctttggeca
actcttgtcg
tcttgggcag
aagagcaact
ggt gt cagca
cttgaggatg
gacaact gta
ttttcttcca
cacat acagc
cgccaaattc
ggttctagtt
cgcttagttt

agaagctgtc

<210> 110
<211> 1300
<212> DNA
<213> Arti

t ct gggt cac
t ggagaagac
ctatttcttt
ct gt cgaaat
aggt gaagaa
tt gccgagat
agttcattga
accaaaat gc
acattgccaa
t caagcgcgg
tcctegttgt
agcgtttcaa
gtcctcagta
caagat t aat
gcccectatc
t aacaat ccc
aacaagttgc
taggcggttt
tattagcgcce

acaagt t ggc

ficial

at ct aagct c
cttgcgt gag
gaagaccggc
tcccct cgag
cattggtatt
tcctcctgee
gaagcacaag
tctttacgge
gaccaagggt
tacttcggtt
tccctt gact
tt ggagcaaa
at gaagt aag
cgcgtctctg
t gcgaaagca
t gat ct caat
cgcaattttc
aact gct gct
agtttggttt

aacaaacgat

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t ggt gcaat g
ctgaaacttg
gat gact t gg
gacacct gga
tccaatttca
gt ccaccaaa
aagcttggca
aat gccgttc
gagggcgtca
attcct aagt
gat gacgaga
gttttctgca
t aggaagcag
agcaat gacc
caagatatta
gct ggt gaat
cctgataatt
t at ct aggac
tttatcccat

ataggttctc

ctcatgctcc
attaccttga
ttcccaagga
aggct at gga
acaacgaaga
t ggaaact ca
ttcacgt cac
ccaagt t gat
ctggtgccaa
ctgttcatgce
t gaaggccat
at gagaattg
ggagcagggg
aaat acat ct
gcaagcgttt
tttctcagtt
ct gaaccaat
agcgatattt
tggttgccca

tcttctgeeg

cgaggctgtc
cctttacctc
caaggacggc
gggtcttgtg
gt t ggat cgt
tccttacttg
cgcttactcg
t gagcacaag
cattgctatt
caacagaat t
cgat aacat t
tttctacggt
aaagaaaat t
acct ccacgg
cgcccaaatt
aacaat cacg
aacgct gat a
acaagt acaa
aaat gggt ga

tta

Pagi na 177

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1613



<220>
<223>

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 110, Exanple 110: designer

Prochl orococcus narinus M T9313 groE-pronoter-controll ed

NAD- dependent d ycer al dehyde- 3- Phosphat e Dehydr ogenase DNA

construct (1300 bp)

<400> 110
agaaaatctg

tcttctcagg
tagggt t ggc
ccaattccgce
ccattcgcett
cttggtaatc
tttctgaggce
caaaaat gat
tcttgecttt
ggat gaggct
tggtttgegt
tttcat ggat
caat gcgat g
tccectcette
ggt t caagaa
accaat ccac
ggat agcat ¢
ccaaaaggt g

t ct caggcca

gcaccacacc
gtt cggt gac
act caat ggc
ggt gcgegt g
accaaccacc
aat cgacacc
ttgttttaac
gt cggt t aac
cagat ccggg
cat accgcaa
att ggtt agg
tactttcacc
ttgctccgga
ttt gacaggc
ttcgecttta
tgcat caatc
cgcttcactg
cgctaatgtt

at caaacgaa

ccctttcaga
ccgcacaggt
cacgagt gct
gcgt aaccca
at ggt ggaga
agt ggacgct
agct gattga
gaggcat tcg
aaaatttcga
gcacgt gcac
ttatggat gg
act ggagcaa
tt gaagat gt
gct gaaacga
cggtgcttac
gatttttctt
cccacagcat
gcagcat cac

gct ctt aaag

gcggcgcaac
at ccact agt
actcatgtta
tttcgttgtc
gcgcat ccac
ctt caaaacc
tctcttccac
ccaacggt ac
taatcgcttt
ggcgt aaat ¢
t agt aaaaga
t acagtt agt
gat cgttcac
cgacgcgttt
ccgtagectc
gtgttgtgcg
gat gccaacg
ccgccacatc

CCaaacgccc

attaccactg
cggcacagca
t gccaagccg
at accaagt g
aattgttgaa
cagaat gcct
cgtcgtatca
acgt acggcg
agcagagccg
tttatgcggt
ggctt gt gcg
ggt acaagaa
cccgaccacg
tactccttgt
aat caccaca
aatgcgtttg
accttgtacc
gttgatctgt

aat acgacca

cat ggcgaga
t caacacaca
actttacgaa
tagattttca
cgt t gat cgc
tt aagct cgt
cgct gcacat
t gt ccat caa
gt ggt t gt gg
gcat ccaaaa
atacccagtt
gcggeagt ga
at attggcga
gccaaat act
t cacagcccg
ccgttgatca
gaat cgaact
acaaact caa

aatccattaa

Pagi na 178

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttccgacttt aattgccatt gatttagttt cggtgtctat ctcttaatag cctcgattta 1200
ttttcggggc tattaatcaa ctctcagagg cgacaagctt cttcttccct tacgacgttt 1260
ttattggttg gacatggcaa ggttctctct tctgccgtta 1300
<210> 111
<211> 1498
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 111, Exanple 111: desi gner

Prochl orococcus narinus M T9313 groE-pronoter-controll ed

Phosphogl ycerate Mutase DNA construct (1498 bp)
<400> 111
agaaaat ct g gcaccacacc ccctttcaga gcggcgcaac attaccactg catggcgaga 60
tcttctcagg gttcggtgac ccgcacaggt atccactagt cggcacagca tcaacacaca 120
t agggtt ggc actcaat ggc cacgagtgct actcatgaaa tatgtaatct tacttggcga 180
cggcat ggcc gacgaaaaaa ttgccgaact ggacggcaaa acgcctcttc aatacgccag 240
cacacccaat atggacaggc tggcggcagg cggggaaacc ggcatggtac ataccgtccc 300
ggatggattt ccgcctggca gcgatgtagc caacctctcg gtaatggggt acaatccgcg 360
ggaat attat accgggcgtt ctccgctgga agcggtaagc atgggggttg aactttcaga 420
tgacgat gta gccttccget gcaacctggt taccctgtca gaagaagagg tat at gaaaa 480
caagattatg gtggattaca gctcggacga aattaccacc tctgaatcgc atgaactgat 540
cagggaagt ¢ gccaaccgcc tgggcagtaa agagttgcgec ttttacccgg gtttcggatt 600
tagacacctt cttgtatgga aaacagggcc tgttggcggg aagctaacac caccccacga 660
tatctcgggg cgtaccattg ccccatacct ccccaaaggc gagggtagcg acactttaaa 720
gcggtt aat g aaagaaagca acaggttcct gccagagcac ccggttaacc aaaaaagggt 780

Pagi na 179



aagggccggt
gat accgaag
gatt aagggg
caccat ccat
aaaggacct g
tgttaccaaa
act ggacgaa
cact aaaacc
t aaaagcgcc
gggccat gag
cttaatagcc
tcttcecctta
<210>
<211>

<212>
<213>

112
DNA

<220>
<223>

1588
Artificial

cttaggcctg
ttctacgaca
att ggcat ct
accaacttcc
gtctacattc
gt t aaagct a
tt cggcat gt
cact ct aaca
gcttcttttg
ttaat ggatt
tcgatttatt

cgacgttttt

Synt hetic Construct -

ccacttccat
aat acggggt
gt gccggcett
gggggaaagt
acgt t gaggc
tt gaaat ggt
acaaaat aat
gccctgtccc
acgaagaaac
actttatccg
ttcggggct a
attggttgga

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctggttctgg

aaccggct ct
cgat at agt t
gcaggccgcece
t ccggacgca
ggacaacat g
gctcttgece
ctttgttatc
ggcggcaaaa
cagct aat ga
tt aat caact

cat ggcaagg

ggacagggaa
gttatctctg
aaggt ggagg
ct ggaagaac
gcaagccaca
ct gggccagce
gat cat ccaa
t at gccaagg
agcggacttg
tttagtttcg
ct cagaggcg

ttctctcttc

agaaaccctc
ccgt ggacct

gt gt aacggg
t gaaaaaggg

ggggt gaaac
ttttaaacaa
ccccgcet cag
ggcggaaaaa
ttttccggge
gtgtctatct
acaagcttct

tgccgtta

Sequence No. 112, Exanple 112: designer

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1498

Prochl orococcus mari nus M T9313 gr oE-pronoter-control |l ed Enol ase
construct (1588 bp)

DNA

<400> 112
agaaaatctg

tcttctcagg
t agggt t ggc
aagagcaaga

t gaagacgga

gcaccacacc
gtt cggt gac
act caat ggc

gaggtcctgg

acaat gggaa

ccctttcaga
ccgcacaggt
cacgagt gct
at t cgagagg

gagccat cgt

gcggcgcaac
at ccact agt
act cat ggtg
aaat cccacc

gccct ct ggt

attaccactg
cggcacagca
t acgt ggaaa
gttgaagcgg

gcctccactg

cat ggcgaga
t caacacaca
t cgt ggat gt
aagt cgt gct

gaaaat t cga

Pagi na 180

60
120
180
240
300



agccct ggaa
cgt agagaac
gccactcgtt
t gccaacgct
attgcccctc
gaacgtgatc
cgttcccgece
cacgtt gaaa
attcgcaccc
gaaagct ggc
cttctacgat
t ct cat ggga
gttcgcggag
tcagatcgtt
act caaagcg
t ct cgacgcg
t ggagagagt
caagacaggt
cgaggaagaa
gagat aat ga
tt aat caact

cat ggcaagg

at cagagaca
gt gaacgaaa
gacaagacac
at act cgccg
t acaaat acc
aacggt ggac
ggatttgaca
aagat act cc
aatctgtctt
t acaagcccg

gaggaaaadgg

tact acgaag
gaagact ggg
ggagat gacc
accaact cca
gt ggagat gg
gaagacacgt
tccctctcca
ct cggaaaag
tttagtttcg
ct cagaggcg
ttctctcttc

aagacaagaa
ccat agct cc
t gat agaact
tttctatggc
tt ggaggagt
agcacgcaga
gcttcagaga
acgaagccgg
ccaacgaaga
gagaagaagt
gagtttacta
aact ggt ggc
atgcatttgt
tttacgtgac
tactcatcaa
cacagaagaa
tcattgcgga
gaagcgaaag
t ggcagaat t
gtgtctatct
acaagcttct

tgccgtta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagat acctc
cgcgectgatt
ggat ggcaca
agttgccaga
caacgcaaag
caacaatctt
agct ttgagg
t cacgt gaca
agccat aaag
cttcatagct
cgt cgat ggt
gaagt acccc
ggaat t caca
caacgt gaaa
act caat cag
caacat gaca
tctcgetgtg
gat agccaag
cagaggtttg
cttaatagcc

tcttccctta

gggaagggt g
ggaat gaacg

gagaacaaat
gcggecggcga
gttctgccag
gacct t cagg
gcaggagcgg
gcagt aggag
gttctgattg
cttgattgcg
gaagaaaaat
at cat at cca
aagagagt ag
agactttcca
at aggcaccg
gccatcattt
gcaacgaacg
t acaaccagc
aaatctttct
tcgatttatt
cgacgttttt

ttctgaaggc
cattcgacca
ct aaact ggg
attacct cgg
tacctttgat
aatt cat gat
aaatattcca
acgagggt gg
aagccat aga
cagcatcttc
ccagcgaagt
t cgaagat cc
gaaacaaggt
aaggaat aga
t cacggaaac
cccacagatc
ctggtttcat
ttttgagaat
act ct at aaa
ttcggggct a
attggttgga

Pagi na 181

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1588



ficial

Synt hetic Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 113, Exanple 113: designer

Prochl orococcus marinus M T9313 groE-pronoter-controll ed Pyruvate
Ki nase DNA construct (1717 bp)

<210> 113
<211> 1717
<212> DNA
<213> Arti
<220>

<223>

<400> 113

agaaaat ct g
tcttctcagg
t agggt t ggc
tt cgat agga
aaatgctttt
gct aat caaa
aggt t gcaaa
aaaagt gact
ttccggacca
acaact caga
aattttgaag
aacagaagaa
tgtatcattt
cgat t caagt
agat at at gt
atctctgata

aatacctgtg

gcaccacacc
gttcggt gac
act caat ggc
cctaaaaccg
aggat aagcg
gat at t agat
ct ccggacgg
gt aacaagcg
tttcagggtg
gt ggaaagaa
aaaaacagt g
gat at t aaga
gcaagaaacg
gcgaaaattc
cgcgt gageg
gatttgccga

at cgt cgcaa

ccctttcaga
ccgcacaggt
cacgagt gct
agaaaccaga
cagttcatta
at gaact caa
gagat cagaa
aaaaaacttt
t aaaaaccgg
tttctccaaa
gcgtcaattt
t cat agct ga
caaaagat gt
tt acgaaaat
at ggaat aat
t att gcaaaa

ccgaaat act

gcggcgcaac
at ccact agt
actcatgatg
gaaaat aaag
cacgat ggaa
aat gcctgtt
agaagaaat c
ttcttctcgg
cgatttaatc
aaaagt agaa
tcccaattct
aact gt caat
t caaaaaat ¢
agaaacaaaa
cgt agcaaga
aaagat aat a

caattctatg

attaccactg
cggcacagca
agaaaaacca
gaat t gct aa
aaaat cacag
tccatcattc
atcgaactta
gat act at aa
ctcgtagatg
tgcgtcgt gg
gatctacctg
at gggact gg
aaaaaacat c
aaat ccat ag
ggagat ttag
aat accgcat

at caacagtt

cat ggcgaga
t caacacaca
agcttatatg
aaagaggggt
agct ggt aga
ttgatttacc
gacaaggt ga
gcat aaattt
at ggaaaaat
agat aggagg
t cgaagt acc
actattactg
ttgaatcttt
aaacgct gga
cggt ggagac
caaatt at aa

cat caccaac

Pagi na 182

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagggttgaa ataatggatg ttgcaaacat agttttagat ggagcagatg ctatactgct 1080
aacct ct gaa acagctgtgg ggaactttcc gatcgaaaca gttgaaaaaa ttaat gagat 1140
tgtt gaaaat gttgagaact acctacccga aatcaatgct cattttaaag aacgcaggtt 1200
t gaaaaaat c gaagatccat ctgaagctat tgcaaggagt agttactaca tttctgaaga 1260
aat aaat gcc aaagct at aa taatatcaac agcttctgga agcactgcaa gaagggtggc 1320
ctatttcaag ccacttcgtc ctatcatagc tacgacccca gat gaaaaca cctttcatca 1380
gttgtctatt gtttggggga tagttccgat gctaattcca gaagtccatt ccacagat at 1440
aat gat ccac gtggccgtcg agaaggttaa agctgtcgga tatgttcaaa attccgacat 1500
tgtggttgtt acttctggtg ctccgtgtgg tattgttgga acaactaaca tgctcaaagt 1560
tcacatagtt gagtagtgat ttagtttcgg tgtctatctc ttaatagcct cgatttattt 1620
tcggggct at taat caactc tcagaggcga caagcttctt cttcccttac gacgttttta 1680
ttggttggac atggcaaggt tctctcttct gccgtta 1717
<210> 114
<211> 2017
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 114, Exanple 114: desi gner
Prochl orococcus narinus M T9313 groE-pronoter-control | ed
Acet ol act at e Synt hase DNA construct (2017 bp)
<400> 114
agaaaat ct g gcaccacacc ccctttcaga gcggcgcaac attaccactg catggcgaga 60
tcttctcagg gttcggtgac ccgcacaggt atccactagt cggcacagca tcaacacaca 120
t agggtt ggc actcaat ggc cacgagtgct actcatgtca agattgctta gaggcttctt 180
tattaaaatg ttcctcaaat ttttttggaa aacgctgatc ggccaaatga atgttgtcgce 240

Pagi na 183



t gt aat cgac
cctctgccaa
attttacaat
gct ggaacgce
tt aat ct gac
cagacacgac
ccccaagcegt
at ct agacat
gcagtt cacg
taggaggttc
act cgt cgat
cgccgat caa
gat gaat cac
cat agccgac
ggaat agt cc
cttggt at gt
tcgcttcagg
ttttggcgat
tggttttcac
acgct gcgee
tgttgttcge
tat ccat cga

caacaaccgg

cggaat at ca
ttcgt caggt
at cgattccg
aaccat at cg
cgctgtctca
tttctgtcce
ct gcat gccg
ccaaat cgca
caaat cgcga
gctttgctce
ggaaaccggc
ctcgatttcg
gcttcgttcg
cgt caaaacg
gat ccggecg
tt caacaaac
tcttccgecet
ggccgeget g
cggcttggeca
agcctgtcca
atcttccact
ttgatgagtt

atctccttct

at gacaacag
gaat t gaccc
ccgaagt cga
tat gt gct gt
agct ccat cg
ggat t gacca
tt ggaaat ca
tgggagccga
acgatttgca
tccagtgctt
agagaat cat
ggct gat agt
ccttttccat
acat ccgett
aagt act ggt
ggcagtttca
ttcatcccga
atttgttcgt
gt t gccggac
gaagccgccg
t ct gcgcet at

tttttgagac

gtattggctg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcccctctge
ttaaaccttt
ct ccggacgt
cattccagac
cggagaacag
gcgttgetge
gcagtccat g
t gt cgcaagt
gcggat gaac
tcttcaagta
gttcaatatg
cat gat cgat
t ccaaaagac
tttccaatag
cttccaaatc
ctttccttag
caagcacgac
ccgaagccgce
cggccgt aac
ct ct gaat gc
atttcgtaat
gat ccgct ct

ttacaagacc

at caagacca
tgcaccaaag
ccgcttgtat
aat gt gaacg
gaagcccccg
aat cgcccac
cggacggt ag
caccgttatg
aagat cagtt
at caaggaca
gtttaacgtc
at cggcet t gt
cggat cgt at
catgtctccg
gt gagacagc
cagacgccga
aggaaggttc
gcccagettc
gt cct gcgga
attggttaca
cggct gaaac
ttttacagca

ggt cgct aaa

gctttaagca
ctttcagcat
ttcatctcct
at cggcgcett
t ccccggaaa
ggcaaagcca
gt gcggaaat
t cat cgctca
tttotttcett
ggt gcaaagg
t ct gcgat at
atttcgtcaa
t caat cggat
ggct gattgc
gtacccgct g
accgcttcaa
gcatt gt gaa
ggcgccggea
aagct gagaa
gcct caggt a
aacgccgcat
cccgecaggg

ttagacgctc

Pagi na 184

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



ccggacct ga
ccat aaat gc
at acgt caaa
gct gaat gag
cggctacatt
t cggggct at
ttggttggac

<210>
<211>
<212>
<213>

115
DNA

<220>
<223>

1588
Artificia

agt caccagg
tgcattctgc
caccgcat cg
act at ccacc
att caat gat
t aat caactc

at ggcaaggt

Synt heti ¢ Construct -

caaacaccgg
t cgt gacggc
attttcgetc
acaagctctg
ttagtttcgg
t cagaggcga
tctctcttct

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gctttccagt caatcgtccg actgccgecg

aaacgat caa ttcaggcccc ttgtctttca

ccggaat acc gaaaacat ga gtgacacctt

ctcctcttac agtaagagtt tcatttttag

tgtctatctc ttaatagcct cgatttattt

caagcttctt cttcccttac gacgttttta

gccgtta

Sequence No. 115, Exanple 115: desi gner

Prochl orococcus narinus M T9313 groE-pronoter-controll ed
Ket ol - Aci d Reduct oi sonerase DNA construct (1588 bp)

<400> 115
agaaaat ct g

tcttctcagg
t agggt t ggc
ccttgagcca
attctttctt
ccttggcgaa
cttttgtaac
agt at ct cat

t gagacact c

gcaccacacc
gttcggt gac
act caat ggc
aggcatcatt
tctcatggtg
ctttccegtce
gatcttttcc
gaaagagaga

aaagt aagct

ccctttcaga gcggcgcaac attaccactg

ccgcacaggt atccactagt cggcacagca

cacgagt gct
tttctgagtt
t agaagt agg
t gaat gt cct
t gact gat gt
ccaccct cgt

atttccggtt

actcatgtca
cttttcctac
gtcttccege
tgagcatctg
agt caccgta
agat gaggtc

gat aacccgc

ctcctcatcc
tttttctatg
ctgattttcg
cttcatgttc
ctccgeggt g
aacgat gagc

ctccacaaga

cat ggcgaga
t caacacaca
acgttcctct
agatgctctg
agt at ccagt
tccctcactt
ttgct gacgg
tt gagct cat

gtttcgaaac

Pagi na 185

1680
1740
1800
1860
1920
1980
2017

60
120
180
240
300
360
420
480
540



cagcttttat
tttccgtctc
t ggcat aagc
gagccggcac
gagcgat cat
acccgt ggge
agat ct ccgg
cttcttctat
cctctctcaa
gcccct gact
cgtctttgtc
ctcgatttat
acgacgtttt
ccgt aaggcce
t cgcat ccgt
t gggaaagaa
tgcttctaga

cagagaat gg

<210> 116
<211> 1960
<212> DNA
<213> Arti
<220>
<223>

gagagccgt t
ttccttgaag
gagcgct at a
accccttcct
cgt cacat cc
gaacat cagc
ctggttctca
tgctttcacg
t ccgaccaca
t ccgt accct
at aat aaat ¢
tttcggggct

tattggttgg
ct gagt aatt

actgcctctg
t ct gt gcagce
gaat cat ccg

ttctctcttc

ficial

Synt hetic Construct -

act ccaccac
gtcgtctcta
tctttggett
tcgacgtatt
acgttcttcg
atcttaccct
t ct gggat ga
gt gagaccct
acgt t gagac
at gat cgcga
actgccattg
att aat caac
acat ggcaaa
caggt aagaa
at gcacgt ct
t aaccgct cc
gagcttcgeg
tgccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agaggaccgc
t cacacccgce
taccggtgta
ctcttctcac
gaggt at gat
cggtgaggtg
gcat cat gat
gttcctccge
cgctgtcttt
tctttttgtce
atttagtttc
t ct cagaggc
acaat ccagt
at caaccaca
aaccaggact
t aagagagag

ccgt caagt g

ctgctctcca
ccttgtcaca
gt cct gat ag
gat gt gacca
ct ggt gat ag
tttttctatg
gat gt cggce
cttcttccag
cagatt caac
cct gat cagt
ggtgtctatc
gacaagcttc
cgagagct ag
t t aaat ggat
gat caatctt
caact agat a

aaaacgat cc

aacaaat ccg
ccgat acctt
accgct acga
gggctcttcg
tggatgttga
tattttttgt
tcttttgecg
ctcttgcettc
gcgt gcgeat
t cgagat ccg
tcttaat agc
ttcttcccett
cgctt gaacg
caagt cct aa
t cgt t aaggce
cgtcttttgt

gaaat t caag

Sequence No. 116, Exanple 116: designer

Prochl orococcus mari nus M T9313 gr oE-pronoter-controll ed
Pagi na 186

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1588



Di hydroxy- Aci d

<400> 116
agaaaat ct g

tcttctcagg
t agggt t ggc
tact ggcgga
ccggaact cg
ggct gt ggt t
cceccttgtge
aacggccatc
t aggcgt gag
cgacttctcc
cgaaaacccg
ccaccgcgcec
gcggattctc
ccccaaccgt
actcgttgaa
cggcaggttc
agtccagctt
aacaacct at
cccggggcett
gacggat t cg
ccgcttcegt

gcaccacacc
gttcggt gac
act caat ggc
ttgcaccatt
ccactgcgtt
cggt at at ca
cgcct cggga
ggtt at aagg
catttccctc
tttttcaatc
tgctttaccc
ct cct cggece
tat act acgg
cttaccagta
aat ggcct ga
gattttacat
aacgccggct
tgccatgtcc
tatgtccctt
tt cagagt gt
caggcagttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Dehydr at ase DNA construct (1960 bp)

ccctttcaga
ccgcacaggt
cacgagt gct
tttgaatatc
ct cct ggcag
atgacgatta
gat acgt gcc
gctacgt cct
at ccct ggece
ttgcctccta
t cgt gat aga
aggt taccga
at gacct cgt
accgt caggc
actccacccg
aggt gaggag
t cgt gagcga
aggcgt aagg
t cccat agct
accgccggt a

at ggaat t ag

gcggcgcaac
at ccact agt
actcatgcta
ttttcatata
caagttcctc
tgtctccgtc
ct at agaagc
t gt ct agccc
ct ccgcgegg
gaat ggct gc
gcat gt ccgg
acagt at agc
ggtccttcac
actggcggtt
cagcgt acaa
t ggt at cgct
t agccat aag
catt gat gaa
ccatcacttt
tagttccgtt

cggt aaacat

attaccactg
cggcacagca
atctttcaag
gcctgagttt
gt cgct aagt
ct gaat aaga
tccccgggt a
cat cccecgct
cccttcatac
aacagcttct
gt caact gcc
caaccccccg
agggt agt ca
taccagccct
gtcttctata
gatatggttt
at gcaaaacc
agcctcttgg
cat gcccgcec
cccgggt aag

accggcacag

cat ggcgaga
t caacacaca
at agcgcct g
atcttgggtt
cgtacact aa
gcaat attgc
gcaccagaaa
at agcagaag
cggat tacga
tcttccgagt
cccttcettca
gt agt act gt
tt gat aacct
gccttgtcta
aaat ggttgc
at caggttca
gt at t ggt ag
gt cat gat at
tgtttggcta
cccattccta

ctgccacaac

Pagi na 187

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccgggcaagc tacatcttca agctccgcta agtccgaaag cgacatctta cctgcecgcectga 1320
ccgcgcectac cccttcaaag accgtgttga ggctgacctt gcgcccccgg aaattgccag 1380
ccaacat cgg ccctccgctg acaaacat ac aaggaagatt gaggcgagcg gccgccatca 1440
gcatcccagg gatgattttg tcgcagttag gtataaaaac cagggcatcg aaaggat gag 1500
ccatagccat tatctcaata gaatcggcaa tcagttcccg gctggccaga gagtatttca 1560
taccgatatg gttcatggca ataccatcgc atacccctat agtagaaaac tctataggag 1620
tgcccceccttt catcctcacc ccggectttga ccgectcgge tatacggtct agat gaat at 1680
gccctggaat aatctcgttg gccgagttga ctataccgac taagggtctc tccaactcct 1740
catcggtcaa tcctaaagct ttaaacagtg aacggtgagg tgctttttct agaccctttt 1800
tcgccaggtc acttctcatt gatttagttt cggtgtctat ctcttaatag cctcgattta 1860
ttttcggggce tattaatcaa ctctcagagg cgacaagctt cttcttccct tacgacgttt 1920
ttattggttg gacatggcaa ggttctctct tctgccgtta 1960
<210> 117
<211> 1945
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 117, Exanple 117: desi gner
Prochl orococcus mari nus M T9313 gr oE-pronoter-controll ed 2-Keto
Aci d Decar boxyl ase DNA construct (1945 bp)
<400> 117
agaaaat ctg gcaccacacc ccctttcaga gcggcgcaac attaccactg cat ggcgaga 60
tcttctcagg gttcggtgac ccgcacaggt atccactagt cggcacagca tcaacacaca 120
tagggtt ggc actcaat ggc cacgagtgct actcatgtta tgatttattt tgttcagcaa 180
atagtttacc catttttttc agtacttttg gtgcatcttc ttttgccaaa actaactcaa 240
tccagtacat tctatttgga tctgcttgag cttctttcat gacagacaca aattcatttt 300

Pagi na 188



cagttctaac
ttgagt aatt
cgactgtata
ctaatcctaa
tgetttcttt
cccat aaggg
agaat gat gt
cttgccat ag
tatcgatata
attcaaaatc
aaatcatttt
taact ccaag
agagtttacc
caaagtttaa
ct aagccaaa
agctttcttg
ttttcaaagg
t at agacagg
cattttctge
gtttaaaatc
at gt aggt ga

cattaactgc

gattttcgag
ccacattgga
accatcatta
ttcttgcact
atctgcaatt
ttgaccaat a
cccttgttca
gcggt ctt gt
ttttcctttg
aaaattttgg
attttcattt
cat caggat g
attatagatt
tgtcgtaata
gctaattatt
aattttattc
gagt gagggt
ttttectttcet
t gt cagt aaa
accgt cagcc
tcccactatt

actcaattca

actactcgtt
atatcattgt
tt gat aat aa
gt aagtt gaa
tggcttccta
aaat gact ct
gcaacgattg
gat aaaagcg
tattctattc
atgctttcgt
aaat gat ggg
aagt cggct g
cct aaaaat g
gggagttttg
tcatgtcctg
aaaatctctt
ttctctgett
tttagtagtg
gttcgagctg
agcgt at gat
tctactactg

cctactccaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cttctgttge
agctttgatt
agcaaat t gg
gt gaaccatc
at gct gct gg
ttggttttaa
tttcattgct
catttgatgg
cgcttaggtc
taaatatttt
t aaat gct cc
attccacgaa
aagggagagt
tctttgaaat
t aat cacgat
ggt cact t gt
tt gcagcagc
cagaaagt ac
ct gt aacagg
gaacaaattt
gtaaattttc
aggt t gt aag

t ccaaat gat
tggt ccat ga
attaattttt
accaat aaat
gaat gt at at
gaaaat t gat
ttgagttagg
aacaaagt ct
t aagagagag
tccttegtct
t gt t gaagag
ttctttaaga
ttcat caact
aaat t gagtg
tggttttttg
atttgaagtt
aacat caact
tcggt caatt
ttcgtgcatt
tccttcattt
ggcgt aact t

aaat gcggca

tct ggt aat t
atttctcttt
tctctgattg
aaaaggtgtc
ccaatt gat Cc
gaagcgccaa
ttttcaactg
tcttgetttt
gagat gaggg
atgttcagtg
tct gt gagtt
ttaggctctg
gaactttttc
actgtatttt
gcatttttca
gogattttctt
ggt aagttga
t caacggttg
ttcat aaagt
tggacttttg
cct gct aatc

gettttttag

Pagi na 189

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



tacgagcat a
tcatatcctt
caaaaatttc
acattgattt
at caactctc

ggcaaggttc

gccat cagcce

gcgggaaat a

ttcaattcct

agtttcggtg

agaggcgaca

tctcttctge

ficial

Synt hetic Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at at aagaag catttaattc attagcattt

atttgatcta aaaattgtaa gttatagtct

aactcgtgta atcggtctaa taggtaatct

tctatctctt aatagcctcg atttattttc

agcttcttct tcccttacga cgtttttatt

cgtta

Sequence

ccgacccatt
ccagggactc
cctact gt at
ggggctatta
ggtt ggacat

Sequence No. 118, Exanple 118: designer

1680
1740
1800
1860
1920
1945

Prochl orococcus mari nus M T9313 nirA-pronoter-controll ed Al coho

Dehydr ogenase DNA construct (1138 bp)

<210> 118

<211> 1138
<212> DNA
<213> Arti
<220>

<223>

<400> 118

agaaaat ct g
aagacaccaa
taccctcttc
agggcct aaa
ttttcaagtt
aaggcgat cg
t at t caaaac
t gt ggcggcg
ccgcttcgge
gt at gagct g
ttttgcttct

gcaccacacc
ttcttgaatt
cat caggctt
aaccat ggct
taatttcaac
ct agagcaat
ggt gaagcgt
gat gt gcgga
cgcat t gact
acggt t gagg

cgagaagcag

cctctagttg
t cacacaaat
aat gact cca
at cgaat gcg
aaaatttcat
t cgcaaaaca
tcgccgegea
aggt ggacga
atttgatcaa
agt gggat ga

ct aaat at at

ccaacat cag
gctcagtttt
ttcgcaactt
cgaat aaaat
gtt gt caccg
gggagcgaac
att gcaat cg
t at t gaacgg
caat gct ggc
cgtgctgtca

gcgccgcaat

ccgggt t cag
gttcaatctg

acccttgcett
tt aaacaaca
gt ggagcgaa
gt cgt gat ca
gacgggttcg
tttgtacaag
gt ct cacgct
acgaatttgc

gcaaaaggcg

aat gt acaca
at accgccaa
caat aat ggc
tgatcacttc
t gggat cggce
t cgaccgcga
aggcgat ctt
aagct gccgg
ggaagt cgcc
gcagcgcettt

gagcaat cgt

Pagi na 190

60
120
180
240
300
360
420
480
540
600
660



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caacattgcc tcgacaaggg cgctcatgtc cgagccgaat tccgaggcgt acgctgceatc 720
gaaaggcggc cttgtcgcett tgacccatgc gctggeggtg tcgtttgegg atgatcgceat 780
tcgcgt caat tgcatcagcc ccggttggat tgaaacgggc gattatgggc aact gcgaga 840
cattgaccac cggcagcacc cggccggecg cgtcggcaaa ccggatgata tcgceccgegce 900
ttgtctgtat ttatgcgatg aggaaaacga ttttatcacc ggggtaaatt tggtcatcga 960
cgggggaat g accaggaaaa tgatttatat tgagtagtga tttagtttcg gtgtctatct 1020
cttaatagcc tcgatttatt ttcggggcta ttaatcaact ctcagaggcg acaagcttct 1080
tcttccctta cgacgttttt attggttgga catggcaagg ttctctcttc tgececgtta 1138
<210> 119
<211> 1816
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 119, Exanple 119: desi gner

Prochl orococcus narinus M T9313 groE-pronoter-controll ed

2-1 sopropyl mal ate Synt hase DNA construct (1816 bp)
<400> 119
agaaaat ct g gcaccacacc ccctttcaga gcggcgcaac attaccactg catggcgaga 60
tcttctcagg gttcggtgac ccgcacaggt atccactagt cggcacagca tcaacacaca 120
t agggtt ggc actcaat ggc cacgagtgct actcatggtg agccagcgcg tttatatttt 180
t gacaccact ttgagggacg gcgagcagtc gcccggcgta agcctgaacg taggcgagaa 240
ggt gcaaatt gccaggcagt tagccaagct cggggtggac ataattgagg ccggctttcc 300
gattacctcg ccgggggact ttaaagccgt aagcgaaatt gcccggcagg tgaagggcegt 360
t acggt ggcc gccctggeca gggccaactt ccaggatatc gaccgggcct gggaggecgt 420
gcgccacgcc gagcagccgce ggattcatac ctttattgec acttccgaca ttcatttaaa 480

Pagi na 191



at acaagct g
cgccagggcec
ggacttcctc
accggat acg
t cat aaagtt
catggccgtg
cat caacggc
ttatacccgt
gaccagcaag
gggcaaaaac
caccacct ac
gggcaagcat
tt cggacgaa
ggagattacc
cacct acacc
ggtgggctta
ggacgccatc
gggaat caac
cgccgacggce
cgccaaagct
tagtttcggt
cagaggcgac

ctctecttcetg

cgcat gagcec
tacaccggcg
tgccgggtge
gtcggttatg
cccggaattg
gccaact ccc
att ggcgagc
aaagat cagt
ct ggt gagcg
gcctttgecc
gagat aat ga
tccgggcegge
gagct gaaca
gacgaagacc
cttgagt acc
aagcgggacg
t gcaaggcaa
gccgtcactg
gagaaggttt
tacgt caacg
gtctatctct
aagcttcttc

ccgtta

gggaggaagt
at gt ggagtt
tggccgcgge
ccgttcctga
aaaaggt cat
ttgctgeegt
gggcgggaaa
acaaccttta
ccct gacggg
acgaggccgg
acccggccat
atgcattccg
gcgectttga
t ggaagccat
tgcatatttc
ggcagct t at
tt gat aaaat
cgggcaagga
acgt t gggcg
cggt caacaa
taat agcctc

ttcccttacg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cctggat gcg
ttcggcggag
catt gaggcg
ggaat ggggg
tgt cagcgtg
aat gaacggc
cgctgecatc
caccaacatc
cat gaaggt g
cattcaccag
ggt agggat ¢
ccaccggct g
gcgctt caaa
t at agaagaa
cagcggcacc
ggaagaggcg
aacggggctt
cgccecttgge
cggaat cagc
act cat ct gg
gatttatttt

acgtttttat

gcggt ggcgg
gacgcct ccc
ggggct accg
aaatttatca
cact gccaca
gccaggcagg
gaagagat gg
aaaaccgagg
cagccgaaca
gacggggt gc
agcaagagca
gaggaaat gg
aagct ggccg
gaaat gcgcc
acggtggtgc
gcct gcggea
aact gcacca
gacgt cagcc
accgat gt gc
gattcgcaga
cggggct att
tggtt ggaca

cggt aaagcg
gct ccgacct
t aat aaat at
atactattta
acgacct ggg
t ggaaggggc
t aat ggccct
aaatttacag
aggccgt ggt
t gaaggagcg
acct ggt gct
gct acaat ct
acaagaagat
ttgtgccgca
ctaccgccac
acggcccggt
t gacgagct g
t gaaggt gac
t ggaggccag
aat aat gatt

aat caact ct

t ggcaaggt t

Pagi na 192

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1816



<210>
<211>
<212>
<213>

120
2199
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 120, Exanple 120: designer

Prochl orococcus nari nus M T9313 groE-pronoter-control | ed
3-1sopropyl mal at e Dehydratase DNA construct (2199 bp)

<400> 120
agaaaat ct g

tcttctcagg
tagggt t ggc
aattctggcc
ggttgatctg
aat aggggt g

ccct aacaag
gcacaacctt
cgaggaaggg
ct acggcgcc
ggcgcet gggg
aat gcagccc
ggacggggcc
ggacgggcgce
tgct ccggac
ttat cggagc

gcaccacacc
gttcggt gac
act caat ggc
gat cacgccg
gt gct gggca
gcggaagt ct
gacat t aagt
gccaactatt
ct ggt aggcc
ct gggggcct
gaaacct ggc
t gggt aggcg
ctttacaagg
tttaccat gt
gaaacaaccc

gacccggacg

ccctttcaga
ccgcacaggt
cacgagt gct
gcaaaaagca
acgacat aac
tt gaccggga
cggcggaaca
t cgaggt ggg
ccggcgacct
tct ccacggg
t gaaagt gcc
gcaaggacat
ct at ggagtt
gcaacat ggc

gggt ct at gt

ccaaat acga

gcggcgcaac
at ccact agt
actcatgatg
ggtt gagccc
ggcgecggt g
gcgggt ggec
gt ct aaaatt
ccgggecggce
ggttatcggc
cgt gggcagc
ggagt caatc
gat cctgcac
taccggccceg
cgt agaggcc
cgagggccgc

aaagat ct ac

attaccactg
cggcacagca
gccat gacca
ggcgaact ga
gcgat t aaag
ct ggt cccgg
ct aagggagt
at t gagcact
gccgact cgc
accgacct gg
aaat t cgaat
acaat cgggg
gccgt t gaaa
gggggt aaga
t gcaagcgac

cgctacgacg

cat ggcgaga
t caacacaca
t aaccgaaaa
t cagcgt aaa
agtttgagaa
atcactttac
tttccaaaaa
gccttctgece
acacct gcac
cggct gccat
at gacgggga
at at cggggt

aactttccat
acggcat t at
cctatcgttt
cggcgcagat

Pagi na 193

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



cgaaccgcag
caacatt gaa
gcgggaggcc
ttttccggga
t gt cgaagct
gggcattctg
gat ggggcat
cgtgct gggc
attaccactg
cggcacagca
gaaat t aaag
gcaaggt acc
gacccgt cct
gggt gcggea
gtgattgccg
attttcgagt
gcggcetgeceg
ccgcectttca
gt gagaggca
tttcggggcet
tattggttgg

<210>
<211>

121
1378

gtggcctttc
at cgat cagg
gccagggt gc
acgccgaaaa
ggcggagt cg
gccaggggag
cct gaaagcg
cggat aggcg
cat ggcgaga
t caacacaca
ggaaagt gt g
t caacacctc
ttcccgeeeg
gttcccggga
cgtcgtttge
ct cccgaagc
gcat t at aac
t gcggcagat
at gcat aat g
att aat caac

acat ggcaag

cccacct gec
ttgttatcgg
t gaagggcag
tttacctgca
t gagcacgcc
agcgct gegt
aagt gt acct
gt ccat ggga
tcttctcagg
tagggt t ggc
gaagt t cggc
cgacccggaa
ggt caggccc
gcacgccccc
gcggatcttc
cgccgggggce
cgacct gacc
cattgccgcec
atttagtttc
t ct cagaggc

gttctctctt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgaaaact cc
ctcctgcacc
aaaagt gcat
ggccttgegg
cacct gcggg
tgccaccacc
gt ccaacccg
ggt ggatt ga
gttcggt gac
act caat ggc
ccggat at cg
gaact ggcca
ggcgacgt ga
at agcaat ca
taccgcaacg
at t ggccagg
accggcaaga
ggagggct ga
ggtgtctatc
gacaagcttc

ctgcecgtta

cggccggt ca
aacggccgga
aaaaacgt cc
gaggggct ga
ccct gect gg
aaccgcaact
gcagttgccg
ccctttcaga
ccgcacaggt
cacgagt gct
at acagacgc
ggcact gcat
ttgtggccgg
aggccgccgg
ccttcaacat
gcgacgaggt
cctaccgggc
tcaattacgt
tcttaatagc

ttcttceccett

gcgaggcagg
t ggaggacct
gccttattat
tcgaaacttt
gcggccactc
tt gt aggcag
cggct tcgge
gcggcgcaac
at ccact agt
actcatgatg
cattataccg
ggaggat gcc
caagaatttc
ggtgtcgtgce
agggct gccc
ggcggt ggac
ggcgecggtt
ggccgggaag
ctcgatttat

acgacgtttt

Pagi na 194

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2199



Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 121, Exanple 121: designer

Prochl orococcus narinus M T9313 groE-pronoter-controll ed
3-1 sopropyl mal at e Dehydrogenase DNA construct (1378 bp)

<212> DNA

<213> Artificia

<220>

<223> Synthetic Construct-
<400> 121

agaaaatctg
tcttctcagg
t agggt t ggc
ttctcgctac
t gt ccggegt
cctettgttce
acgggtttgc
ttcctacttt
aggcttcgtc
gcggat t gcg
caggat actc
cattggcctt
aacgaact at
cgcccagaag
ct accaagag
ccgggaacag
acagcgct gc

tggctcct ag

gcaccacacc
gtt cggt gac
act caat ggc
t aaat caccc
ccggt agect
caaat cgaac
tttcccctge
cccgccaat a
ggt caat at a
t at gagct gc
cagagct act
gt ccaccgat
gcgttcgatc
cttctccege
at ctactccc
gt aagcgggc
cgcct cggge

aagaacagcg

ccctttcaga
ccgcacaggt
cacgagt gct
atttccctgg
t cggccagaa
gaat acct ca
ccggcgat at
gaggcagaag
tct ccaaaca
at ggcacagt
cgat t ggcca
gtcactttct
tcatacgtcg
cgcttctcecc
t cgat aat at
cgcaggt t ag
ct gagcgcag
tcgctatctt

gcggcgcaac
at ccact agt
actcatgcta
t gt taaccag
cttcgcggac
gcat cat ggc
cgggagct ga
gtagcattcc
tgttttcagt
t gt cgacgt a
cctcgegeca
ttctcegttt
agt act ccag
cgaagt acaa
cgggtttcag
cgt aaagccc
ccggcaggtt
t gcacagggc

attaccactg
cggcacagca
cacct cgacc
cttctgatcc
cgcctgctca
agccgacagt
cccgt gagaa
caaagat ccg
tacgat caca
catgtggctg
t aacct agag
cct cgecegec
aacat cgat a
cccgecggtc
ggaggaagca
aagttcctta
atcccatttg

cagggtttct

cat ggcgaga
t caacacaca
tcctcaactt
ggct ccgt aa
accgccaaag
at cgtagcca
ggct cat aca
gt cagcat ag
t cgaat t gac
aat t cgacgt
ctttctagaa
tcgcaggcca
gcecctttcte
agttccctca
t gaaccagt t
cgcagagcca
ggaccacct a

t caggcaaag

Pagi na 195

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



gaacccccac
gtttgaacct
cgat accatc
cttaat agcc

tcttccctta

ctcgtcgata

ctt agcaact
cccgggt aac
tcgatttatt

cgacgttttt

ficial

Synt hetic Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccget ccce cgaccaggge ttcggtaaaa gcgaattcgt

gctttcaata ctttttgcge ttcaggtacg atctcggtcc

acggctatct taaacactga tttagtttcg gtgtctatct

ttcggggcta ttaatcaact ctcagaggcg acaagcttct

attggttgga catggcaagg ttctctcttc tgccgtta

Sequence

Sequence No. 122, Exanple 122: designer

Prochl orococcus mari nus M T9313 gr oE-pronoter-controll ed
Reduct ase DNA construct (1327 bp)

3- Met hyl but anal

<210> 122
<211> 1327
<212> DNA
<213> Arti
<220>

<223>

<400> 122

agaaaat ct g
tcttctcagg
tagggt t ggc
taacgggttc
cggttctgee
aaaattctcc
ccaaaagcac
t at cact gac
ccactcaatt
tgcagctgtg
ct ggaaccca

t aagaagttt

gcaccacacc
gtt cggt gac
act caat ggc
attgcccaac
agaagt caag

at ggaagttg

ccctttcaga
ccgcacaggt
cacgagt gct
acattgtcga
aaaaggccga

t cccagacat

ggcaaggat a t caagat agt

agt gaacgcg
aaaaaat acg
ttcgatat gg
gctacct ggg

gct gaaaaag

atttattaat

ccgctgattce
caaaagaaaa
agagttgcca

cagctt ggga

gcggcgcaac
at ccact agt
actcatgatg
tctcetgttg
gaatttaacg
at ct aagct g
tct acat acg
tcctgetgtg
t gt agaacgt
cgat aagt ct
aagt gaccca

atttctagag

attaccactg
cggcacagca
tcagttttcg
aaggaagact
gaggcctttg
gacgcatttg
gcct ct ccat
aacggtgtta
gtagttctca
ttaacattta
gt t aacgcct

gagaat agag

cat ggcgaga
t caacacaca
tttcaggtgc
at aaggt cat
gt aacaaccc
accatgtttt
tctgctttga
agggaat t ct
cctcttctta
acgaagaat c
actgtggttc

act ct gt aaa

Pagi na 196

1140
1200
1260
1320
1378

60
120
180
240
300
360
420
480
540
600
660
720



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

attcgaatta actgccgtta acccagttta cgtttttggt ccgcaaatgt ttgacaaaga 780
t gt gaaaaaa cacttgaaca catcttgcga actcgtcaac agcttgatgc atttatcacc 840
agaggacaag ataccggaac tatttggtgg atacattgat gttcgtgatg ttgcaaaggc 900
tcatttagtt gccttccaaa agagggaaac aattggtcaa agactaatcg tatcggaggc 960
cagatttact atgcaggatg ttctcgatat ccttaacgaa gacttccctg ttctaaaagg 1020
caatattcca gtggggaaac caggttctgg tgctacccat aacacccttg gtgctactct 1080
t gat aat aaa aagagt aaga aattgttagg tttcaagttc aggaacttga aagagaccat 1140
t gacgacact gcctcccaaa ttttaaaatt tgagggcaga atataatgat ttagtttcgg 1200
tgtctatctc ttaatagcct cgatttattt tcggggctat taatcaactc tcagaggcga 1260
caagcttctt cttcccttac gacgttttta ttggttggac atggcaaggt tctctcttct 1320
gcecgtta 1327
<210> 123
<211> 2004
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 123, Exanple 123: desi gner

Cyanot hece sp. ATCC 51142 nirA-pronoter-controlled

2-1 sopropyl mal ate Synt hase DNA construct (2004 bp)
<400> 123
agaaaat ctg gcaccacacc tattaaatct aaaatagctg ttttagctaa aatagtcaat 60
agcaagtctt ataggtaatc aaacgcaact aaaatgcaaa aaatccataa ttaaaatgca 120
aaaaacggat ttttaataca attttgttac attagctaca aaatatctca aatggtagag 180
gttaaat agg tacaactcga ccagatggag ggttttccct gtgatgaact gttccttctt 240
cccttatact ctccttggat agaatgtagt tccttctcat gatggctctg tttaaggcat 300

Pagi na 197



ct acaaaacc
ttacattatc
gagcttttat
tt at cacagc
agct cagcac
ttacctttat
aatcctcatc
tctccaggtc
gcctccct ga
tcattatctc
gagcaaaggc
t gcaaaggag
caaagaagt ¢
ctctttcacc
t aagggagt t
tgtctatgtt
ccgcat agcce
ct at caccct
cat cgt cagt
ct ggggacat
tcctetttcet
ct ct ggcaag

caaagtctcc

gcttacgcetg
cagctctatc
agaaaagt ca
at ccacagga
t act gt agcg
aggctcttce
at at acct cc
ttcatcgett
gtgtttacca
gt aggt gaga
attatccccc
cctgctggtt
tttgcgcact
tatgccgttg
ggcaacagcc
gggcacgttg
aacggt gt cg
gt agaggaac
aaaccttctg
cctaagcttg
t ct ggct gge
ggagcat at t

ctt agat gct

gcttttatta
acaaggcgcg
at gagt ct gg
ccgtttcccg
gt aggaagca
t cct ccacct
tttttcttat
agct t aaagc
agtattattc
gggt gagcca
act at agcct
ttgtatatct
tt gagagcca
at ggt gcact
at cccaaggt
ttccttatgt
ggaatgttta
tctctctgge
gcaaact cca
tacttcatgt
tttagagcct
at cggacctt

gct gcaaagc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgtccgtatc cacgcctcta cctgaggett

cctctgectg
gct ccacctt
t agat gt ggc
ggttgtccce
t cat aaact c
ccgcaagagc
caagttcatt
tggt ggaggg
gcacaccgt g
tgttgggttg
ctctggtgtt
tcactatctc
ctacctgtct
cat cat gaca
cct ct at gag
t aacggt agc
ttctggtggce
cagctttttt
gt at ct cgga
ccecct get ag
ctacctgctg

ctgcctct at

cgcatccgtg
aagagctttc
agtcctttct
t gt ct gaacc
ttcgtatatg
cttgaacttt
cagtctcctc
aaaacct aca
ctggtgtatg
aacaaaagag
tatgtccgtg
ct caagggct
t gcaccgt gc
gt gcacgcett
ccttgcaaac
acctgccttt
at cct cgcag
agccctttce
agt agct at g
ctctatgtcc
tgct at caga

aacat ccacc

ttgggggtga
tgtatggctt

tcacctctaa
tgatagtgtt
agggcttcca
t caaagat cc
tttagagcgt
t cct cggggt
cccgatt cat
ccggttatcc
t agagccct c
gcgtttcctg
tttaccgcca
at aat ggct c
tcttctggca
atggctgttt
gaaaact cca
agaacct cct
aaggtgtgta
ttttccaatg
t ggacgct ct

cccagct t gg

Pagi na 198

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caagttggtg agccatctga agtttttcat cagcagtcat agaaaaaccc ggcgcttgct 1740
ctccgtctct cagcgtggtg tcaaatatgt aaaccttctc cattaagctg ttttagagaa 1800
atttgttcgg taaatattag cctacctaca gttgttgtgg gtaggctaat attatgaatt 1860
gagt cctact gaaccaatga ttatcgttac gactaaaagt aataaatgtc atcagcagga 1920
taggggttga taggaaaagt tttttaatcg gatggttttc gagttagagg ttagggtttc 1980
tttaggttct ctcttctgecc gtta 2004
<210> 124
<211> 2648
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 124, Exanple 124:. desi gner

Cyanot hece sp. ATCC 51142 nirA-pronoter-controlled

| sopropyl mal ate | sonerase |arge/snmall subunits DNA construct

(2648 bp)
<400> 124
agaaaat ctg gcaccacacc tattaaatct aaaatagctg ttttagctaa aat agtcaat 60
agcaagtctt ataggtaatc aaacgcaact aaaatgcaaa aaatccataa ttaaaatgca 120
aaaaacggat ttttaataca attttgttac attagctaca aaatatctca aat ggtagag 180
gtt aaat agg tacaactcga ccagatggag ggttttccct gtgatggtgc caaagacgat 240
tattgaaaaa atttgggatg aacacgtggt ttaccgtgaa gatgggaaac ccgatttatt 300
atatattgat ttacatctcg ttcatgaagt gacatcgccg caagcttttg aaggattgcg 360
acaaaaagga agaaaagtgc gtcgcccaga tttaacattt gcgacgatgg accat aacgt 420
tccaacgatt aatcggtccg ttgttgaaga tgaagtggcg aaaaat caaa tgacagcatt 480
ggagcggaac tgtcgtgagt tcggtgttcc gcttgccgat ttaaacagtc cagaacaagg 540
gattgttcat gtcatcggtc cagaactcgg gttgacacag cctgggaaaa ccattgtgtg 600

Pagi na 199



t ggagat agc
gagt gaagtc
gcaagt gaac
gat catt ggc
tgttattcgt
aggggcacga
aaaat at gca
cacagat gaa
aacagt gaca
t ccgaacgag
gggat t aaag
at gcacaaac
agt cgcaccg
agaagaagaa
ct gt agcat g
aacgt caaac
tccagcaatg
t aaagaagt g
gcaagtctta
aaaacggatt
tt aaat aggt

cat aaaggaa

catacgtcta
gaacacgt at
gt t acgggat
aagtttggag
cgt at gt caa
gctgggttaa
ccgaaaggag
ggagcggt at
t ggggcacaa
tttgcgacag
ccaggaacga
tcgcgcat aa
ggcgt cagag
ggaattgctc
tgtcttggaa
cgcaatttcg
gcagccgcegg
gt aagat agt
t aggt aat ca
tttaatacaa

acaact cgac

aagt ggct gg

cacat ggcgc
t agcgacgca
cgttagcacc
ttgattttgg
t ggaagagcg
ttgccccaga
aagcgtttga
acgat cgt gt
cgccagcaat
aaacagagag
aaat gacgga
gcgatttacg
cgct cgt cgt
aaacgtttat
t gaat ccaga
aagggagaca
ctgcgattta
attaaatcta
aacgcaact a
ttttgttaca
cagat ggagg

cttagat cga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttttggggca
aacgttat gg

gggcgt at ca
cacaggct ac
gat gacaat t
t gat gt gacg
gcaggcagtt
cgttcatatt
gagct ct ccg
aaaagctgta
tattgcggtg
ggaagcggeg
tccgggct ca
t gacgcaggc
tactgttcca
aggaaaaggg
cgggcatttt
aaat agct gt
aaat gcaaaa
ttagctacaa
gttttccctg

gcaaat at ag

ttagcgttcg
caacatcgtc
gcaaaagacg
gt gct t gagt
t gcaat at gt
tttgcatatt
gaaaagt gga
gat ggaagt g
at cgat ggaa
cagt t agcgt
caacat gt gt
caaattgtaa
caacaagt aa
tttgaat ggc
gcaggggaac
gcgcgeacgce
gt cgat gt gc
tttagctaaa
aat ccat aat
aat at ct caa
t gat ggaacc

at acggat ca

ggat cggaac
caaagacgat
ttattttage
ttacaggcga
cgat t gaagc
t aaaagagag
agcagttatg
aaattgctcc
ctgttccaga
t gcaat at at
ttatcggatc
aaggaaaaaa
aaaagcaggc
gcgat t ccgg
attgcgcctc
at ct cgt gag
gtacattgta
at agt caat a
t aaaat gcaa
at ggt agagg
attcgtcgtt

aattattccg

Pagi na 200

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaacaatttt taaaacgaat tgaacgcacc ggatttggtc aatttctttt ttacgattgg 1980
cgttatttat cggacggaac accaaaccca cattttgagt taaaccgtcc tgaaaacgag 2040
ggcgcgacca ttttagtcgc aaatgaaaat ttcggatgtg gttcatcgcg cgaacacgct 2100
ccttgggcge ttgcggatta cggatttcgt gccattattg ctccttcatt tgectgatatt 2160
ttttacaaca actgtttgaa aaatagttta cttcctatta aacttccaaa agaagacgtc 2220
gcttatttgt taaaacaagc ggaacgggca gattacgaac taacgatttc gcttgaacaa 2280
caagtcgttt ttgatgatga agggtttaca agctcgttcg acatcgatcc gtatcgaaaa 2340
cagctccttt taaaaggttg ggacgaaatt gatttaacgt tcgtgtatga accatatatt 2400
at cgcctacg aaaaaaaacg ctcttgataa gctgttttag agaaatttgt tcggtaaata 2460
ttagcctacc tacagttgtt gtgggtaggc taatattatg aattgagtcc tactgaacca 2520
atgattatcg ttacgactaa aagtaataaa tgtcatcagc aggatagggg ttgataggaa 2580
aagtttttta atcggatggt tttcgagtta gaggttaggg tttctttagg ttctctcttc 2640
tgccgtta 2648
<210> 125
<211> 1530
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 125, Exanple 125: designer
Cyanot hece sp. ATCC 51142 nirA-pronoter-controlled
3-1sopropyl mal at e Dehydr ogenase DNA construct (1530 bp)
<400> 125
agaaaat ctg gcaccacacc tattaaatct aaaatagctg ttttagctaa aat agtcaat 60
agcaagtctt ataggtaatc aaacgcaact aaaatgcaaa aaatccataa ttaaaatgca 120
aaaaacggat ttttaataca attttgttac attagctaca aaatatctca aat ggtagag 180
gtt aaat agg tacaactcga ccagatggag ggttttccct gtgatggcaa ccacgtatcg 240

Pagi na 201



cattgctgtt
attgcgggcg
gggct gegec
t cagagt gat
tcatct gcgc
cctacgcccc
gatt gccggt
accgcgcggt
taccgccacg
gggcaaactc
t cgcct gacc
caat gcagca
cctctttggt
tccctccgece
ccccgacatt
gat gct gcgt
tgccgtttta
gggct gt cge
agagaaattt
t gaat t gagt
gcaggat agg
ggtttcttta

ttggcggggag

at cgcccctc
attgatgctg
gccgt get cc
ccggaaaccg
gccaaaat ct
gt ggat ct ca
attttcacca
gaaattgatc
tgctccgtgg
gccct cagt g
at gcaact gg
gat at cct ct
agcct agggg
gccggccaag
tat ggtctga
gat cagggct
gaaat gggca
gttcggt aaa
cctact gaac

ggt t gat agg
ggttctctct

at ggt att gg
gctttgggtt
t gggggaacc

t agct gccat
gattacttgc
ttccccagcet
tggtggtgcg
ct gaaacggg
gcatt ggccg
at aaggccaa
ct gagt accc
tgcgcgececc
ccgatattgc
aat cggggcc
acaaggccaa
accaaccagc
accgcaccgg
acct cct aat
tattagccta
caat gatt at
aaaagttttt
tctgcecgtta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cccagaaatt
ggact ttgac
cttgccagca
t ggcggaacg
cctgcggt ct
tctccatgcc
cgaact gacg
t gagcagcgg
tgttgccttt
tgtccttgaa
ggat gt ggaa
gaaacagttt
cgccatgcetc
agctctgttt
cccccet cgece
ggcagcgcaa
cgatttaatg
caaggaattg
cctacagttg
cgttacgact

t aat cggat g

acggccgttg
tttgttcccg
gcaacgct ag
cagt gggat a
ggtct aggtt
tcctcectca
ggtggcattt
ggggt gaat a

gaaaccgctc
gt ct cccaac
ct gacgcacc
gacacgattg
accggt agta
gaaccggttc
at ggt gct ca
gcgat cgaag
t ct gagggct
t cccgat aat
ttgtgggtag
aaaagt aat a

gttttcgagt

cccttgat gt
ccctt gt ggg
ccacctgtcg
gcct accecg
tatttgccaa
agccggaagt
actttggtca
cgat ggccta
gcaaacggca
t gt ggcgcga
tttatgtgga
t gaccagt aa
ttggcat gct
atggctctgc
gt gcggcaat
aggccattac
gcacgct t gt
aagctgtttt
gctaatatta
aat gt cat ca

t agaggtt ag

Pagi na 202

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1530



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 126

<211> 2088

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 126, Exanple 126: designer
Cyanot hece sp. ATCC 51142 nirA-pronoter-controlled 2-Keto Acid
Decar boxyl ase DNA construct (2088 bp)

<400> 126

agaaaat ct g
agcaagtctt
aaaaacggat
gt t aaat agg
ttacctgtta
ctataactta
t gct aat gaa
cgcatttctc
ttatgccgaa
t gacggaaaa
gcat gaacct
t gaccgagt a
cgat gt t gct
aacaaat aca
aaaaccagt a

tcagtttgtt

gcaccacacc
at aggt aat ¢
ttttaataca
t acaact cga
gaccgatt ac
caatttttag
ttaaatgctt
accacatttg
aatttaccag
tttgtccatc
gtt acagcag
ctttctcaat
gcagcaaaag
act gaacaag
gt gat t gcag

t cagaaacaa

tattaaatct
aaacgcaact
attttgttac
ccagat ggag
acgagt t ggg
at caaat t at
cttatatggc
gagt cggcga
t agt agaaat
at acact agc
cgcggacttt
t act aaaaga
cagagaagcc
tgattttgag
gacacgaagt

aact accgat

tgat gaatct ttgccctcat ttttaggaat

aaaat agct g
aaaat gcaaa
attagct aca
ggttttccct
aat t gaagaa
ttcacgcgaa
tgat ggtt at
att gagt gcg
tgttggttca
agat ggt gat
act gacagca
aagaaaacca
tgcattatct
t aagat t gaa
aattagtttt
tacgacact a

at at aacggg

ttttagctaa
aaat ccat aa
aaat at ct ca
gtgatgtata
atttttggag
gat at gaaat
gctcgtacta
at caat ggac
ccaacttcaa
tttaaacact
gaaaat gcca
gtctatatta
tt agaaaaag
gaaagtttga
ggtttagaaa
aattttggta

aaactttcag

aat agt caat
tt aaaat gca
aat ggt agag
cagt aggaga
ttcctggtga
ggat t ggaaa
aaaaagct gc
t ggcaggaag
aagt acaaaa
tt at gaagat
cat at gaaat
act t accagt
aaagct ct ac
aaaat gccca
aaacggt aac
aaagt gct gt

aaat cagt ct

Pagi na 203

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



taaaaatttt
ct caacaggt
t gaaggaat a
tttat cagaa
atttattcca
gact caaagc
aattttctta
tacttttcca
t at t ggt gat
act caat cca
cggacct act
atttggagca
gtctgtcatg
ggaaaaagaa
t aaat agt aa
gt gggt aggc
aagt aat aaa
tttcgagtta
<210>
<211>

<212>
<213>

127
1503
DNA
Arti

<220>
<223>

gt ggagt ccg
gcatt cacac
attttcaata
tt aaaaggaa
t caagt gctc
aat gaaacaa
aaat caaat a
gcggctttag
ggttcacttc
atttgtttta
caaagttata
acagaagat c
aaagaagccc
gat gcgccaa
gctgttttag
taatattatg

t gt cat cagc

gaggt t aggg

ficial

Synt heti ¢ Construct -

cagact ttat
atcatttaga
aagt ggt aga
t agaat at ga
ccttatcaca
tcgttgctga
gtcgttttat
gaagccaaat
aacttaccgt
t cat aaat aa
acgacattcc
gtgtagtatc
aagcagat gt
aattact gaa
agaaat ttgt
aat t gagt cc

aggat agggg
tttctttagg

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cctaatgctt
t gaaaat aaa
agattttgat
aggacaat at
agaccgtcta
acaaggaacc
t ggacaacct
t gcggat aaa
acaagaatta
tgatggttat
aat gt ggaat
aaaaattgtt
caat agaat g
aaaaat gggt
tcggt aaat a
tact gaacca
tt gat aggaa
ttctctcttec

ggagt gaagc
atgatttcac
tttagagcag
at t gat aagc
t ggcaggcag
tcattttttg
ttatggggtt
gagagcagac
ggact at caa
acagt t gaaa
t act cgaaat
agaacagaga
tattggatag
aaattatttg
ttagcctacc
atgattatcg
aagtttttta
tgccgtta

ttacggactc
t aaacat aga
tggtttcttc
aat at gaaga
ttgaaagttt
gagctt caac
ctattggata
accttttatt
t cagagaaaa
gagaaat cca
t accagaaac
atgaatttgt
aactagtttt
ct gagcaaaa
tacagttgtt

ttacgact aa

at cggat ggt

Sequence No. 127, Exanple 127: designer

Pagi na 204

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2088



Cyanot hece sp. ATCC 51142
Dehydronase DNA construct

<400> 127
agaaaatctg

agcaagtctt
aaaaacggat
gt t aaat agg
cggt cccggg
cctgcacttg
gt caggcatc
tgtttgcagce
cctctgcgat
ccacagt aac
aactatctcc
ggt cgt cggce
ttgcggt gac
cgcggt gagt
caccgcgctc
ggt cgacgaa
cgacgaggac
caccggact g
t aacgagaag
acggctgctc

at acacgctc

gcaccacacc
at aggtaatc
ttttaataca
tacaact cga
gt t ggt gaag
accgacgggg
at cgaggacg
ttcatcccga
at gggcgcca
ggcct ggatt
cagcatt cgg
tgcggegt gc
accaccgtca
gcgggegega
aagt t cggcg
ct gacct ggg
gt ggt ct cgg
gcggacccag
acaat caagg
cgtctctacg

gaccaggt ca

tattaaatct
aaacgcaact
attttgttac
ccagat ggag
t gct gat caa
acctaccgcce
t cggacct gg
act gcggaac
ccat cct cga
t cggt gcgat
t ggt caagat
cgact ggct g
t ct at ggcgt
agt acat cgt
ccacccacgce
gacagggt gc
cggcgact gc
caaagct cac
gcacgttgtt
acgccggeca

accagggct a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ni r A-pronoter-controll ed Hexano

(1503 bp)

aaaat agct g
aaaat gcaaa
attagct aca
ggttttccct
gt acaccgcc
gcgct at cca
ggt caccaag
ct gt cggt ac
agggt gcat g
gtgcatgctc
cgacgact gg
gggcacct cc
cggcggcect g
ggt cgt cgat
gttcgccgac
cgat caggcg
ggt gat cggt
ggt gcacgtt
cggctcgt cc
gctaaaactc

ccaggat ctg

ttttagctaa
aaat ccat aa
aaat atctca
gt gat ggaac
gcggggt t gt
at cgt cgggg
gt caaaccag
tgcgccaccg
cccgacggcea
ggcacat t ct
ctgcecgetcg
gtctatgccg
ggagt caacg
ccggttgegt
gccgecaccg
ct gat cct gg
aagggaggca
t cgggaacgg

aat ccgcaat
gacgat ct ga

cgagacggca

aat agt caat
tt aaaat gca
aat ggt agag
tcgacctcga
gccattcgga
ggcacgaggg
gcgat cacgt
gacgct ccaa
gttaccggtt
ccgaacgcgc
agaccgcggt
gcgggot t cg
ccgt ccaagg
t caaacgcga
ccgcggcecaa
t cggcaccgt
ccgt cgt gat
acct gacgct
acgacat cgt
tcaccacccg

agaacat ccg

Pagi na 205

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



cggcgtgatc
ctacctacag
tatcgttacg
ttttaatcgg
tta

<210>
<211>

<212>
<213>

128

<220>
<223>

Al cohol

<400> 128
agaaaat ct g

agcaagtctt
aaaaacggat
gt t aaat agg
tact ggggca
ttcccttgece
cgaaaaacat
t gaagagt tt
tgcgggget t
gatt gaagta
gcggact gga

1149
DNA
Artificia

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

atccacgcct gataagctgt tttagagaaa tttgttcggt

ttgttgtggg taggctaata ttatgaattg agtcctactg

act aaaagta ataaatgtca tcagcaggat aggggtt gat

atggttttcg agttagaggt tagggtttct ttaggttctc

Synt heti ¢ Construct -

gcaccacacc
at aggt aatc
ttttaataca
tacaact cga
t cccgt ggaa
ttaggggct a
9999t ggagg

gcaaggaaaa
ggttactttg
aaccttttgg

ggagt ggcta

Sequence

tattaaatct
aaacgcaact
attttgttac
ccagat ggag
t cggggaagc
gaagt gtt ga
tattttacga
cgct agct ca
gt aggct t ga
gagt t t ggag
ttgttgttac

aaaat agct g
aaaat gcaaa
attagct aca
ggttttccct
t at agcaaag
t aggt t agag
ctacct cgat
ctttggagat
agagcttaca

aacaat aaaa

ttttagctaa
aaat ccat aa
aaat atctca
gt gat gaagg
gcccttgetg
aagattgcca
gt at caaaac
gtggacgttg
gaagagcagt
gctttcttaa

aaat at t agc
aaccaat gat
aggaaaagt t

tcttctgecg

Sequence No. 128, Exanple 128: designer
Cyanot hece sp. ATCC 51142 nirA-pronoter-controlled short-chain
Dehydr ogenase DNA construct (1149 bp)

aat agt caat
ttaaaatgca
aat ggt agag
tt gccgt aat
aagat ggat a
aggaact cag
cagaaagcgt
ttgtggccaa
t ccacgaaat

actccttaaa

ttcagatgtt tctgcaaggc tacttccata

Pagi na 206

1320
1380
1440
1500
1503

60
120
180
240
300
360
420
480
540
600
660



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggt ggaggt tatgtggcaa ctaaatgggc tgcaagagca ttggtaagga ccttccagat 720
t gagaat cca gatgtgaggt tcttcgagct aagacctgga gcagtagata catattttgg 780
agggagcaaa gctgggaagc caaaggagca agggtattta aaacctgagg aagttgctga 840
ggcagt aaaa tacctcctaa gacttccaaa ggatgttagg gttgaggaat taatgttgcg 900
ctcaatttat caaaaacctg agtattgata agctgtttta gagaaatttg ttcggtaaat 960
attagcctac ctacagttgt tgtgggtagg ctaatattat gaattgagtc ctactgaacc 1020
aatgattatc gttacgacta aaagtaataa atgtcatcag caggataggg gttgatagga 1080
aaagtttttt aatcggatgg ttttcgagtt agaggttagg gtttctttag gttctctctt 1140
ctgccgtta 1149
<210> 129
<211> 1910
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 129, Exanple 129: a designer

Ni al - pronoter-control |l ed chl oropl ast-targeted Phosphogl ycerate

Mut ase DNA construct (1910 bp)
<400> 129
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctccgtctc cgcggeegtg gcetcgeccgg 240
cccgctccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgcceccgge tcaggccaac cagatgactc gtgtcatcat tgtgcgtcat ggtcaaagta 360
cat at aat gt tgaacgacgt atccaaggac gtactgatgc gtcaacttta acggat aaag 420
gt cggagcga tgctggtaaa gtgggtaaag ccctgagtaa tatagcattt acagcaat at 480

Pagi na 207



at agcagt cc
aacattcgtc
caggaat gt t
aacgt cccca
cagttctggc
aaggggaaac
ctttgggt at
ttttaaattt
aacatttgga
tagtacgtca
ttcctctgaa
tggcgcttga
ttcttcagaa
acggcagttg
aacgct ggcg
t at gggaacg
ggcaaat t gg
tgggtttatc
ttgactaccc
atttgagt gg
tcgttgatct
t gct gaagcg

t ct caaccga
cgtgattcag
atctcttgat
cgaat t gcat
tttatatgaa
tattctcatt
tcctcccagt
t gcgggt ggt
agatacttta
t ggggaaaca
t gat aat ggc
ttttgetttt
gcat gct gat
ggaaggcaag
tact gt acct
t agt gt ggct
gttggtagtg
t ccagaaaat
tttaggcgcet
tggtgtatta
gagccttgcc
gtagcttagc

gcgaagacga
gtttctgaac
gt gaaagaga
atgattgtca
caagccaagc
gttggacata
gtttatcacg
ttgggt gata
cccactttgc
gaat ggaat c
agagcgcaag
agt agcact a
at aaagt t gg
tttgagtcag
gct gaagt ac
gctt ggcagt
gctcacgat g
ttctggaatt
agtggtttac
gat aaaacgg
ccct gacgaa

tcceegtttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cagcggaaat tattcgcagt gagttggttg

atctggttga
agtttcctga
gt gacgcaca
agttttggca
atggtattaa
gact acaaca
cggt t cagcet
gaccaaat ca
gt caaggt aa
caggaaaaac
t ggcgegt cc
aattact aga
aaat agaaca
aaat gccgca
caatattaca
ct act aat aa
t ccgt caagg
cagt act gca
cagcaggagc
cggcggt gga
gt gct gat ca

agtagattta
t gact at agt
cgggacacga
agaaatgtta
ccgcgetctg
gtctaattgc
agattcaatg
tcaaggattt
gtttcaaggc
tggggagt tt

aaaagaaaca
tggtttacgg
agagtttccc
aggggaaaat
at cggct gag
aactttactc
t aat ggggca
agcgat gaac
attgtagtaa
t ggaagat ac

gtctttttca

cctttgtggg

attt ggaaaa
gaacttttcc
tctcgtcatc
attagtacgg
gcgat t agcg
aat cagacgc
agattattat
caaat t gacg
ct ccaagagg
gcggaaatta
gaaat cagtc
ggagt gt t gg
tt acaacagc
gt aaat caat
t gcaat at ct
gttagtgtta
attactagtc
at ggaggcgc
tgctct caag

acacgt aaaa

Pagi na 208

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agcggaggag ttttgcaatt ttgttggttg taacgatcct ccgttgattt tggcctcttt 1860
ctccat gggc gggctgggecg tatttgaagc ggttctctct tctgecgtta 1910
<210> 130
<211> 1856
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 130, Exanple 130: designer

Ni al - pronoter-controlled chl oropl ast-targeted Enol ase DNA

construct (1856 bp)
<400> 130
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctccegtctc cgcggeegtg gcetcgeccgg 240
cccgctccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgcceccgge tcaggccaac cagatgctta ggtcctaaac caacagtacc agcat aaaca 360
gcgcgatcge ctaattcatc ttcaattctg agtaaacgat tgtattttgc tacccgttca 420
ctacgacaaa gagaaccagt tttaatttga cctgcacgag tggctacagc caaatcagca 480
atagttgtat cctcagtttc accagaacga tggctaatga ctgagcggaa accgttgcga 540
gtagct aaat caatagtttc caaagtttca gtcagtgaac caatttgatt caacttaatc 600
aaaat cgagt tacctgcttt ttgctcaatc cctttttgta accgagtagc gttagtaaca 660
aat aaat cat cacccaccaa ctgtactcgt gaacccaact tctgagtcag taattgccaa 720
ctttcccaat cttcctcatg taaaccatct tcaatggaaa caatcggata ttggtcaacc 780
aactggccta aat aat caat aaact caact gggctatggg gtttaccatc ataaacatac 840
tgcccatttt tgtaaaactc actcgctgcc acatccaagg ctaaagcaac ttcttcccca 900

Pagi na 209



ggct t gt aac
tccaggttag
aaaaccttgc
ggcgcact ga
ccaccattga
t agcgat aca
gacaaaattg
attttatcta
tctttcacat
tctcgcagtt
cctactgtac
agaatttcgc
aggcgct cgt
ct caagt gct
gt aaaaagcg
ctctttctcc
<210>
<211>

<212>
<213>

131
1985
DNA
Arti

<220>
<223>

cagcttgttt
gt gcaaaacc
t gagagttgc
cgggt acaat
tcacatt cat
aaggaattcc
catttgcgcece
atgattcttg
tct gcact gc
cat gagcctc
cattagccaa
gggcgat aat
t gat ct gagc
gaagcggt ag
gaggagtttt
at gggcgggc

ficial

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aat agcagct agcaataatt ctaaagctac ttggttagag

accttcatca
aaaaacttcc
cat aaact cc
caaaggt aca
caaagact ca
caaat t agct
gt ct agggca
ctt gagt act
aaaagt acct
at gt act gca
agcttcaata
cttgccccect
cttagctccc

gcaattttgt
tgggcgt at t

Sequence

ccaacaccag
gcaccccaac
t gaaaat cga
ggt agcaaat
gcagcagctt
ttattgggtg
t ccaagcct a
cctttgccac
gt ggaagcac
gcct caacag
gcggt at cca
gacgaacggc
cgtttcgtge
tggtt gt aac
t gaagcggt t

t cagcaaacc
gcaaagcttc
cattattggc
tt gct aaagg
t agcagct gc
aaccat ccaa
acaat t gggg
cat aacggct
cgct aggaac
tcggtcttcc
gaaattttgt
ggt ggat gga
t gat cagt ct
gat cct ccgt

ctctcttctg

cttatcatcc
ct ggaaggaa
t gcgt gcgcet
cccacccaca
t agt gaaacc
agagat cat g
tgct aat acc
tttatcacca
ttgcgcet agt
ccgt gaat ca
cat t aaat gg
agat act gct
ttttcaacac
tgattttgge

ccgtta

Sequence No. 131, Exanple 131: designer

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1856

Ni al - pronoter-control | ed chl oropl ast-targeted Pyruvate-Ki nase DNA
construct (1985 bp)

<400> 131

Pagi na 210



agaaaat ct g
caaacgaccc
gaccccgcege
gct cccggat
cccgcet ccag
ctgcececgge
ctat cggtcc
atgttgcgeg
tcttacgttc
gt ccaaaaat
ctctaacctt
at ccct acgt
t ggagt t aac
gcattctcaa
t gaccgaaaa
ccctaagcett
gat cggcaaa
aagccat t at
tgcgcecccga
gcat ccccgt
cccgtgetga
t at caggaga

tt gccaaaga

gcaccacacc
cgccgt acga
gactt ggaag
ggccgecgtc
cgt gcgecce
t caggccaac
t gcgagt aat
gttgaatttt
tttgtccgaa
t cgggt agge
ggttcccctt
cgct gaagaa
cgtt gaacaa
aagcaat aag
agat aagaaa
t gt ccgcaaa
agttcccgtt
cgat gaat gc
aaaggttcca
tattaccgcce
agccagt gac
at cagcgat ¢

tatt gaacca

at ggt agggt
acttttgtcg

ggt t caaacg
at t gccaagt
at ggccgege
cagat gaaac
act cccgaag
tcccacggt a
gaat t agact
aaattacccc
gctgcttgga
gcgcaacccg
gt caagggaa
ggggttaatt
gat ct cgaat
cccgaagat a
tt agcgaaaa
gatgctatta
ggt at ccaaa
acccagat gc
gt agccaat g
ggagattatc

ggact gaat t

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgagt gacc
gggggcgct ¢
accccgecegt
cctcegtcte
t gaagcccge
ccttaaattt
tattacgtca
gct acgaaga
tacccct gac
cagacggact
aaaat caagc
gt act caagt
at gaggt cat
t gccaaccct
ttggactatc
tt caagaact
tt gaaaagcc
tggttgcgeg
aacgcat cat
t cgat agcat
ctatcattga
ccgt gcaagce

ttgccaatta

ccgecgcegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
t cggact aaa
aatgctctta
t cacgct cag
cattttacaa
taacctcatc
caat accgtt
gct gct t gat
ct gt caagt g
caat ct acgc
ccaaggcgtt
caaggaattt
ccaagccgtt
gggagactta
t aagct gt gt
gat t cgt aac
t ggaaccgat
ggt gcaaat g

tcctcctcga

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
attgttgcta
gccggagt ca
at ggt t aaac
gacct t caag
gaaggacaat
ggcattgatt
gacggtttat
gt t gaaggag
ttgccttcca
gacatcattt
attgcccaaa
gacaatattg
ggggt agaaa
aaccaaaaag
ccccgtccca
gcggt t at gt
ctggctaata

cggcagaat a

Pagi na 211

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagcccacgc catagccgaa gctctcaata ccatcgacaa gattcttgat ttacaatgta 1440
ttgtcacctt tacggaaacc gggtattctg ctaaattagc tgctgctgaa cggccacggg 1500
ttcccatagt ggctttaaca cctgatcacc aagtttatca tcgccttaat ttagtttggg 1560
gagtccgacc cattttattt gactacgatg agtcttccct agacgacttg atggttaaag 1620
t agaagat at gttaaaaacc cgaaactacg cgacat cagg ggataaagtg ttgattatgg 1680
gtggtttacc cctcagaaaa gccagtacca cgagttttct cgatattcat acgattactt 1740
aat aaat gga ggcgctcgtt gatctgagcc ttgcccecctg acgaacggcg gtggat ggaa 1800
gatactgctc tcaagtgctg aagcggtagc ttagctcccc gtttcgtget gatcagtctt 1860
tttcaacacg taaaaagcgg aggagttttg caattttgtt ggttgtaacg atcctccgtt 1920
gattttggcc tctttctcca tgggcgggcet gggegtattt gaageggttc tctcttcetge 1980
cgtta 1985
<210> 132
<211> 1568
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 132, Exanple 132: designer
Ni al - pronot er-control | ed NADPH dependent chl oropl ast -t arget ed
NADPH- dependent d ycer al dehyde- 3- phosphat e dehydr ogenase DNA
construct (1568 bp)
<400> 132
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgecggecgtg getcgeccgg 240
cccgetccag cgtgecgeccc atggccgecge tgaagcccge cgtcaaggcet gccccecgtgg 300

Pagi na 212



ct gccccgge
tt ggaagaat
atgctagcta
gat acgat aa
aattagtgtc
tcatt gaagc
gagct aaaaa
aaggtgttaa
gt act acgaa
at ggctt aat
at aaagattt
ct gct aaagc
ttcgtgtgece
t gacagt aga
tt gaagaggc
at gct aaaaa
acgaat gggg
aat aat aaat
gaagat act g
ctttttcaac
gttgattttg
tgccgtta

t caggccaac
ggt gct aaga
tcctcctgaa
aagagt agaa
t gat agaaac
gaccggt aaa
agtgttattg
cgat caagac
ttgtatcgga
gacaacggt a
gagaagagcg
att aaaagaa
aact caaaat
t gaagt t aat
ccctctagtt
tacaat ggt c
atattctaat
ggaggcgct ¢
ctctcaagtg
acgt aaaaag

gectctttct

cagat gt caa
at agcact aa
acaat tgcac
cctattgaaa
ccagaaaatt
tttaaccatg
acaggaccat
tt agat acag
ccagttgcaa
catgcaatta
cgttcttgtg
gttatgccag
gtatcattag
catgcattta
t ct aaggact
at gggagat a
agagtagttg
gttgatctga
ct gaagcggt
cggaggagt t
ccat gggcgg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgaat attgc
agaat gaagc
atttaattaa
gt ggaat tcg
taccct ggaa
gt gat aaagc
caaaaggcgg
at acat at ga
aagttttaaa
caaat gat ca
gggaaagt at
aatt gaat gg
ttgatttagt
gagat gcaaa
at aat acaaa
at aaggt t aa
aggt agcaaa
gccttgeecc
agcttagcetc

ttgcaatttt
gct gggegt a

aat t aat gga
attgaatgta
ttatgacaca
agt ggaaggc
agatttagaa
t aaggcacat
aaaagt acag
catatttagt
tgatagtttt
aaat aat at a
tat accaaca
caaact acat
cattgattta
cttacaagga
tcctcattca
agt t at agcc
tcaacttgga
ct gacgaacg
ccegtttcgt
gttggttgta
tttgaagcgg

at gggt agaa
gttgccatca
acacat ggga
catgatatta
at agat at cg
att caagcag
atggtggtta
aat gcgt cgt
ggcat t gaaa
gat aat ccgc
t caacaggt g
ggcat agcac
aaacaaaaag
attattgatg
gcagttat ag
tggtat gata
gaactaatta
gcggt ggat g
gct gat cagt
acgat cct cc

ttctctcttc

Pagi na 213

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1568



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 133
<211> 1571
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 133, Exanple 133: designer
Ni al - pronoter-control |l ed chl oropl ast -t argeted NAD dependent
d ycer al dehyde- 3- Phosphat e Dehydr ogenase DNA construct (1571 bp)
<400> 133

agaaaat ct g
caaacgaccc
gaccccgege
gct cccggat
cccgcet ccag
ct gcececgge
ttgttggagt
aacataattc
gaaaccacag
ttcattgctg
act acagaaa
gcaggaatta
aat gcagaac
gcagtagttg
acttttgcta
tcatctgtaa

ggagcagaaa

gcaccacacc
cgccgt acga
gactt ggaag
ggccgecgtc
cgt gcgecce
t caggccaac
aacccatttc
ccgcatcctt
cgtcttcagt
cacagatttc
cat ct gcagt
cttttcctac
gcccgect ct
cgt gcacggt
at ggagcaag
gatccttgtg
ggattgcttt

at ggt agggt
acttttgtcg

ggt t caaacg
att gccaagt
at ggccgege
cagat gt aaa
gttatcgtac
gt cgaat acc
at accct aaa
ttcgtat gaa
tgggactctg
tgcttttgca
ccagtctttc
cgtcattaaa
acagttagtc
gttaacaccc

ttttgcaccc

gcgagt gacc
gggggcgct ¢
accccgecegt
cctcegtcte
t gaagcccge
ct ggct gaat
cat gaaact a
gaagttctct
attcctttaa
gtagatttct
aat gacat ac
gct ccggt ag
at agaaggcc
ccttcgatga
gt acagct cg
att acgaaca

gcgtt gat at

ccgecgcegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
gt acaagcat
ctttcacgaa
tct cgcccac
gttcaccttc
ct aat ct gac
cggttaattt
aagat gggat
cgt caacagt
ttccgaaatt
cgtt agaaaa

tcggecgtatc
gtgcct gt gc

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
at ccgcaagt
attt ggagat
gaaat cct ga
cgat gccgct
cgttaaatcc
accgt t aagg
gatgttgttc
tttctgggtt
at cgt gaagt
aat agt aacg
gtcttttgaa

cgcctcecttg

Pagi na 214

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



gt aaggaat a
ttgttaggat
ccttctacag
gccatatatt
gccatcgctc
gttgacatta
at ggaagat a

agtctttttc

aaccggttga
ctttttcgge
aaact tcgcc
t ggcat cgat
t gaaaaccaa
aat ggaggcg
ctgctctcaa

aacacgt aaa

ttccacgatg

ggttacacga

cgcaaatgtg

aagatcgtta

gcgtccaatc
ctcgttgatc
gt gct gaagc

aagcggagga

tccgttgatt ttggcctctt tctccatggg

ttctgcegtt

<210>
<211>
<212>
<213>

134
2150
DNA
Arti

<220>
<223>

a

ficial

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tattctgcgce
atctttttge
ccgt gt accg
attcccacca
ctaccgaatc
t gagccttgce
ggt agct t ag
gttttgcaat

cgggct gggce

ctacttcgtt
cat t cacgat
agt catactt
cttcgatgtt
cgttgattcc
cccctgacga
ctcccegttt
tttgttggtt

gtatttgaag

ccatttcagg
aaggtcgttt
aagcat gt ac
ttctctcteg
tactttaatt
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctctc

Sequence No. 134, Exanple 134: designer

Ni al -pronoter-controll ed chloroplast-targeted Citranal ate
Synt hase DNA construct (2150 bp)

<400> 134
agaaaat ct g

caaacgaccc
gaccccgcgce
gct cccggat
cccgct ccag

ct gccecegge

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc

t caggccaac

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat ggagc

gcgagt gacc
gggggcgct ¢
accccgcecegt
cctcegtcetc
t gaagcccgce

aggtttttat

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct

ctacgacacc

t ggaaggot t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
acct t gaggg

Pagi na 215

1080
1140
1200
1260
1320
1380
1440
1500
1560
1571

60
120
180
240
300
360



at ggct cgca
aact ggacga
acactattct
tt ggt gcaac
t gaaat cggg
at gccat agg
tt aaaaagca
acaacgaaag
tagtcctctg
aggttgtaca
ct gct gt gge
t aaacggct t
agct caagct
ctcactttgt
agagtgcttt
cat acgaaca
tttctggaag
agt cccctga
act ttgaagc
aaaactattt
ctcctgtttc
ctcttggtaa

tttatccaag

ggcagaaggt
atttggagtg
cttt gaaagg
aagaaaagct
tgccaaggtg
gaccacctta
t gt ggaggag
ctatgetttt
cgat accaac
aaagtttcca
taactctctt
gggggaaaga
gggct tt agt

ct ccgaaat ¢
tacccacaaa
cat agaccct
gagt aat at a
gcttat caaa
agct gaagct
t gacctt gat
ggaagccacc
cggaccagt g

ccttaaagat

ataaactttt
cattacat ag
ct gagaaaga
ggaaagaagg
at aaccgt at
gaggaaaacc
gttatctttg
aaggt at t gg
ggt ggcaccc
caggcacgcg
atggcggtgc
acgggcaat g
gt agt gcctt
t ccaacacgc
gcaggcgt ac
tctttggtag
ctttacaagc
ctccttgaaa
tcttttgage
gcttacaggg
gt aagact ct
agcgcccttg

gttcagctca

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccgt agagga
agt gcggat g
t aaaaact ca
cgcacgaaga
tt ggcaagag
t ggacat ggt
acgcagagca
aggcagcttt
ttcccaatga
taggcat aca
tt gcaggt gc
ctaatctgtg
cccaaaacct
cact gcccaa
acgcctctgc
gaaacagaag
t cagggaaat
agat aaagga
ttctttgcaa
tgct aat agc
at gt ggaaga
acagagccct

t agact acaa

t aagat gcgc
gcccggt gcg
aaat gccaaa
t aagcaggt g
ctgggacttt
ttacgagacg
cttctttgac
t caggcaggt
ggtttatgag
cgct cacaac
aaggcaggtt
ttccataata
caaaaagctc
aaacat gcct
agtt at gaaa
gaaggt gaca
ggggcttgag
actt gagaag
gaggcatttt
cagaaggagt
cat aaaggag
cagaaaagcc

ggt gagaat a

atacttcaaa
aacccaaaag
at agt agcct
gaaaaccttt
cat gt aacgc
gt aagctatc
ggat acaggc
gcggact gga
at aaccaaaa
gattcagat a
cacggcact a
cctaaccttc
accgagcttg
t at gt agggg
aggt cagaaa
gt gt ct gacc
gt ggat gat a
gaaggct acc
gggcttgtta
acagacct at
cat acagcag
tt ggaagagt

gt t aacgaat

Pagi na 216

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggagggt ac at ct gccaaa gtgagggtgc ttatagaatc taccgatggt agaagaaagt 1800
ggggaacggt gggagtttcg gaaaacat aa tagaagcctc ttggatagcc ttaactgata 1860
gcctcgtata taaactctta aaagacgaag aagagggtat aat gt gataa at ggaggcgc 1920
tcgttgatct gagccttgcc ccctgacgaa cggcggtgga tggaagatac tgctctcaag 1980
t gct gaagcg gtagcttagce tcccegtttc gtgectgatca gtctttttca acacgtaaaa 2040
agcggaggag ttttgcaatt ttgttggttg taacgatcct ccgttgattt tggcctcttt 2100
ctccat gggc gggctgggeg tatttgaagc ggttctctct tctgecgtta 2150
<210> 135
<211> 3125
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 135, Exanple 135: designer
Ni al - pronoter-control |l ed chl oropl ast-targeted
3-1sopropyl mal at e/ (R) - 2- Met hyl nal at e Dehydr at ase | ar ge/ snal
subunits DNA construct (3125 bp)
<400> 135
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgecggecgtg getcgeccgg 240
cccgetccag cgtgecgeccc atggccgecge tgaagcccge cgtcaaggct gcccccgtgg 300
ctgcceccgge tcaggccaac cagatgtacc atgtctgetg ttgctatctc geccttgatt 360
gctgatgctg taacagtagc cgctgaagca agat at acaa aagaatcttt atgtcctgca 420
cgtcccttga agtttcgtgt acctgtactg ataagagtct caccctcacc gataacaccc 480
tgacagcttc cccagcatac agagcagtta ggattcataa caattgcacc tgcgtccatg 540

Pagi na 217



aat at at caa
acaaggaat c
aaat cct cga
agt gattcct
attgttgaaa
catgcctttg
at gagt gcag
at t gaaaggc
gcgccaat ct
tttcccttaa
attgcataca
gcacaagt at
at aacct gat
tctctcatct
acaat ccat a
ccaat agt aa
at at caccag
gt cat gccat
ccat caagt g
ttagtacatg
cattcatccc

at att aat ag

ggagt ccctc
ttaccttagg
ttcgtccatt
t agccggaac
ggtcaatatc
gctctctgece
tcttagcacc
t gt gt aagcc
tt ccaat aat
ggtt gaat ct
aat aat ct gt
ggctgtctge
gacacacacc
tcttctgtga
caagcttatc
gatgtgttgt
ccttaacctg
gctttgectc
at gcaat aag
tataagtctt
ccgcattaac

cattacgata

tttcatagcc
agcaaccttt
gttacat gaa
tacattgtca
at aaacct gc
atgctcctta
tgcctctaca
ttctcctgca
agagagt att
taatgttccc
acaaccaaca
tccaaat ata
ctcgcectcg
ggctgctgtc
cttgtcagca
tccatcatta
t gaaagacct
at ct gcaggt
accaccct ga
tccattaaca
ttcgtcatgg
gaatattctt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gaagat at a ccgaacggct tgcaggaact

ttccctttga
ccaagaaat g
acaaaat gt g
tcaaat actg
agat aat cca
caaaggttac
aattccattg
aaatctcttg
ggaaccatta
cctgtaccaa
agct cacccg
tagaacttaa
ttaggact gt
at at gaggat
ctcataagtc
gctgcccttg
acggct gt ac
tt aagaat ag
gttataattc
agttctttac

gcaaat gatt

t gat cgct gc
cttcat caat
gctttgcaac
catcatcatc
ttgcaacatc
agatt gat at
ctttatagtt
catatact cc
cccat gat gt
at gcacct aa
gcact acat g
tatcattagc
ct gat ggaat
tctttaactt
t gt caagagt
cgataatctt
tct cagactc
cctgcatctt
catcttctaa
at acaat aac

t ggcaat cac

gccaactctt
ctttacacca
aat t ggct gt
t gat gt aaag
at caacttcc
tctgtctgece
agcaccgtta
at cgtt aagc
t cct gt aacc
cgcaccat at
attttccatc
ctt agcaaag
att gt ggt ct
ctcatacata
aacagttgca
ctctgcaata
ttctttctca
ggct ggaagc
t gaaagct ca
aggaagt cct

tgccttgaca

Pagi na 218

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



cct aat gcct
tct gcaacaa
aat gt at gac
t gat ct gt at
gaccccgcege
gct cccggat
ccgt acgaac
t ct ccgecgge
ccgecgt caa
ttaagctttc
ggaagt gaag
t caat agt at
ccgttattaa
at acct aat g
tttcctgcaa
gaaaat gcat
atgatatctg
at t aaat gga
gatact gctc
tttcaacacg
gattttggce

cgtta

t aagt acgct
cgaaat ct cc
tcttcatctc
caacatcttt
gactt ggaag
ggt agggt ge
ttttgtcggg
cgt ggct cge
ggct gccecce
tcattgcctt
caat aggat a
cgccttccegt
tagaatttct
cctt aat aac
caatgatgtc
atggtttcat
tatcaatgtc
ggcgcetcgt t
t caagtgctg
t aaaaagcgg

tctttctcca

tggtgcctge
cggctttacg
atcaattgtc
at caaactta
ggtt caaacg
gagt gacccc
gggcgct ccc
ccggcccgcet
gt ggctgccc
aacaagt ccg
tgcttttcca
aacttcgtcg
gaagaat at t
ct caggt gcc
gcctggetta
atcttctact
at caccaagt
gat ct gagcc
aagcggt agc
aggagttttg
t gggcgggcet

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tctcttgatg
gcagaagcaa
ggaaacaaaa
aat at cct ac
accccgecegt
gcgcgacttg
ggat ggccgce
ccagcgt gcg
cggct cagge
cctgcattaa
ttgtgtgtaa
t gaaggtctg
cttgcatatg
tgctctcttg
at ctgacctg
gtctttaatg
acccatactt
ttgccccectg
ttagctccce

caattttgtt

gggcgtattt

aaccacat cc
aat cagagt c
gat act gcga
ccat at ggta
acgaactttt
gaagggttca
cgtcattgce
ccccat ggece
caaccagat g
gt at at ccac
tctttgcatt
cattctctat
atttggcaat
at gaaccaca
caagttctgg
caaggt actc
taccgct aaa
acgaacggcg
gtttcgtget
ggt t gt aacg
gaagcggttc

aaagttgtca
taatgattca
t gcaat aat ¢
gggt gcgagt
gt cggggggc
aacgaccccg
aagt cct ccg
gcgct gaage
gt caagaccg
aagattat ca
tacttcaaca
aaggagaagt
aacacattta
accaaagttc
tcttaat ggc
t gt agggat a
tttctegttc
gt ggat ggaa
gat cagtctt
atcctccgtt

tctcttctge

Pagi na 219

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3125



<210>
<211>
<212>
<213>

136
2879
DNA
Arti

<220>
<223>

Dehydr at ase | arge/ snal |

<400> 136
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
accgccgcecg
t gacggcect t
tcagggttca
gt aaaaattt
acgacaaat g
cgt agat cgc
cccat aat ag
cgat cgccett
ccgggggt aa
tcatcatatt

cagtcttggc

ficial

Synt heti ¢ Construct -

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
ccact accat
t aaaat t acg
t ggct aaaca
t at cgagt cc
ctttaacccc
tgatgcgtcc
gcgat ccggg
ct ggt aaact
t accccaagt

gggcat t cgc
ctttgggaga

Sequence

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gaat g
cgct ggactc
gtt agaagaa
cat ggaacag
ttcggettct
tgatgctacc
attggtacaa
tttgagttge
ttcaggagt a
aacagt cggt
at cact gcgg

aaagtctctg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgagt gacc
gggggcgctc
accccgccgt
cctccgtctc
t gaagcccgce
aactgcctta
at caat aaag
gaagcact aa
ccggettcetce
gettgttgtt
tgtcttcctt
ct accaat aa
atatattcat
ggaaccactt
tcgat ct cac
atactcttcc

cctttgaggt

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
cat cagaaac
t gcgaccggt
tttgatcgcc
gccatt caaa
taaccctttc
gggcaaat tt
aacagacatc
aagcttcttg
cagt cacgcc
cggcat caaa
accattcgac

att caaaagt

Sequence No. 136, Exanple 136: designer
Ni al - pronoter-controll ed chl oropl ast-targeted 3-1sopropyl nal ate
subunits DNA construct (2879 bp)

t ggaaggot t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
ttttccatta
t gat gacccc
aactaactta
cccggcet t gg
cgat ccggga
agccgcettct
gacaggagt c
agcaat aaag
tattccttga
caccacgaca
ggccttatcc

cacctcatca

Pagi na 220

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



gggt t aat at
tcttccatcg
ccttttaccc
ggtaaggttc
gt agcgagga
ccat gagt gg
tgttcggggg
atattattat
acaaagggac
t cggggaat a
acttcat gaa
acggtatgta
agt gaccccg
ggcgctcccg
ccgcegt acg
ccgtctcege
agcccgecegt
acggcatttt
ttttgaatga
tctcccatgce
aaact gaggg
ggagaagct g

aaactttcac

agccgceat ct
acat ggcctc
ctaatttgcg
cgttaacttc
catctcgcac
aggt at gaga
cgat cacat g
ctttagcatt
gogtgttggtt
ataccttcag
t gaggt gaag
agt cccaaac
cgcgact t gg
gat ggt aggg
aacttttgtc
ggccgt ggct
caaggct gcc
tccaatttaa
gttgtccgca
t aacat cagc
acaaggcagg
t cacacaggg

cgat aatt gc

agcgccgcect
aaaggt agt g
gat gat gt gc
aattttacgg
ttgggaggtt
gt caccgcaa
aacaat accc
agtttcaata
ctcggt gggt
ttttctgtce
t cct at aaat
tttgtcaaac
aagggtt caa
t gcgagt gac
ggggggegcet
cgceccggece
ccegtgget g
at aaggt aat
gctatcccaa
aacaaattcg
attttcttge
aaccccgtta

tttaattccc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t cgat ggcca
ccggceat att
aggacgacat
actttgagtt
cctatgccaa
gcaat ggt ca
tgatttcctg
gcccgeat ca
acaat at gat
cgt agcat ag
agttgggttt
agtgttcctg
acgaccccgce
cccgegegac
cccggat gge
gct ccagegt
cccecgget ca
tttttagcag
gagccttcaa
ccacattgca
aggagagat t
gcaat acaat

caacgaat aa

t att acaaac
cat aagcgt a
ctttggcata
t agagagggc
aagcgat ggc
ttccgggttg
agccgat att
tttcttcagc
ccact gt ggc
caaaagcttg
gt cccgat gg
tactcatatg
cgt acgaact
tt ggaagggt
cgccgtcatt
gcgcceccat g
ggccaaccag
tttcttgaat
ttaacatttg
ctttcatagc
gtattttttc

t gccaaagaa

tggecttgtgg

ggtcattcgt
acct acgccg
gactccgggg
tagggtttgg

cccaaaagcg
agtt agt cct
at aaaaaggg
gaggt cgt ct
gacggt gcga
tggact ggt a
t aagat gcgg
gtagggtgcg
tttgtcgggg
t caaacgacc
gccaagt cct
gccgeget ga
ttatacctct
tt cagaaagg
t ct agaccct
ggct aaat ct
tacggtttca

aatttcagca

ggcgt gt t ct

Pagi na 221

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cttgaagat c cacagccaaa attagcgtta actaccaaga gattagctcc ctgatattgc 2460
ggcagat caa agggatgttt tccttgcatc tgttggcgat catcaataaa aacttgttct 2520
cctaagcctt caaaggtgac gcaacgtaga aaccgcgcag gaat aatacg atcagtatcg 2580
at at cat cgc ccact aaagg gatacctcgt cctgaaattt gggtgacttg actcattaaa 2640
t ggaggcgct cgttgatctg agccttgecc cctgacgaac ggcggtggat ggaagat act 2700
gctctcaagt gctgaagcgg tagcttaget cccegtttcg tgctgatcag tctttttcaa 2760
cacgt aaaaa gcggaggagt tttgcaattt tgttggttgt aacgatcctc cgttgatttt 2820
ggcctctttc tccatgggecg ggcetgggegt atttgaagecg gttctctcett ctgecgtta 2879
<210> 137

<211> 1661

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 137, Exanple 137: designer

Ni al - pronoter-control |l ed chl oropl ast-targeted 3-1sopropyl nal ate
Dehydr ogenase DNA construct (1661 bp)

<400> 137
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge

at ggt at cgg

aatt cgacct

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
acct gaaatt

aaattttgag

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gactc
ttagccgt aa

tttacagaag

gcgagt gacc
gggggcgctc
accccgcecegt
cctcegtcetc
t gaagcccgce
ggcaacaccg
ccgt agat gt

ccct cat cgg

ccgcgcgact tggaagggtt
ccggat ggt a gggt gcgagt
acgaactttt gtcggggggc
cgcggecgtg getcgeccgg
cgt caaggct gccccegtgg
cataacccta cttcctggeg
cctaaaggt g at aggcaaac
cggt gct gcc attgatgcaa

Pagi na 222

60
120
180
240
300
360
420
480



ccggaaaccc
tagccgcecat
gattattagg
taccgcagtt
t ggt ggt gcg
cagaaagcgg
gcattgctca
at aaagccaa
aaaaat accc
tgcgt aaccc
cggat gcagc
cagat ggacc
at aaagct aa
at gagccaga
at cgt acagg
aagttttgat
t gagccttgce
ggtagct t ag

gttttgcaat

cgggcetgggce

<210>
<211>
<212>
<213>

138
2174
DNA
Arti

cttacccgaa
cgggggt t at
cat cagagcc
aat cgacgct
agaact cacc
cgaaaaacgg
aat cggcttt
tgtcttagat
agat gt agaa
aaaacaattt
cgctatgtta
cggactattt
ccecget tget
agccgccgat
agacat cat g
taatgtctta
cccctgacga
ctcceegttt
tttgttggtt

gtatttgaag

ficial

gaaaccttaa
aagt gggat a
ggct t aggat

tccaccctca
ggcggcattt
ggcgt gaat a
gaaacagccc
gt ct cccaat
ctgtctcatc
gat accat cg
accggt agt a
gaaccggt ac
caggt act ca
caaat cgaac
t cagaaggaa
gaatctttac
acggcggt gg
cgtgctgatc
gt aacgat cc

cggttctcte

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agatttgtcg
atttgccccg
tatttgctaa
aacgagaagt
attttggtca
ccat ggccta
aaaaacgt cg
t at ggcgcga
tctatgttga
t caccggcaa
ttgggatgtt
at ggt t cagc
gt gccgccat
aagcggtttt
t gacgt t agt
aagggt gat a
at ggaagat a
agtctttttc
tccgttgatt

ttctgcegtt

caacagt gat
t cat caacgc
cttacgtccg
cgt cgaaggc
accgaaggga
t acagaat ca
aggaaagct ¢
t cgcgt aact
caat gcggct
tttatttgge
accct ct gct
ccccgat att
gat gt t gaaa
agccgtatta
gggat gt aag
aat ggaggcg
ctgctctcaa
aacacgt aaa
ttggectctt

a

gcagtgcttt
ccagaaacgg
gccaccattt
gtggacatta
atttttgaga
gaaat agacc
tgttctgtgg
tt aat ggccg
at gcagct ag
gat at cct ct
agtttaggtt
gcaggacttg
tatggcttaa
gaaaaaggct
ggcat gggag
ctcgttgatc
gt gct gaagc
aagcggagga
tctccat ggg

Pagi na 223

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1661



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

:é%gz Synt hetic Construct- Sequence No. 138, Exanple 138: designer
Ni al - pronoter-controll ed chl oropl ast-targeted 2-1sopropyl nal ate
Synt hase DNA construct (2174 bp)

<400> 138

agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggatggta gggtgcgagt 120
gaccccgcgec gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgecggecgtg gctcgeccgg 240
cccget ccag cgtgcgeccc atggeccgecgce tgaagcccge cgtcaaggct gcccccgt gg 300
ctgccccgge tcaggccaac cagatgtgat gctgtaacag ccgettgttc tttttgggtt 360
ttttcttgtt ctagggcaac ataaagacgg ttaagagcgc taatataagc ccgtgccgaa 420
gcaacgataa tatcagtatt agcggcatga cccgagaaag ttcggttttc gtatttcaga 480
cgaatggtga cttctcccat tgcatcaatg ccttctgtga ctgacttaac cgaaaattca 540
at caact ggt taggaacatt aaccactcgg ttaatcgctt tataaaccgc atctacgggt 600
ccggttccaa tagccgcatc cattaattct tcgccgttgg gaccttttaa gatcacggtt 660
gctgttggac gggcctgatc gccacatgac acttgtacta attcgagacg gaagatttct 720
ggggcaacat gaatttcatc attgacgatg gcttctaagt cccagtcagt aatttctttg 780
cgcttgtctg ccacttcttt aaagcgtaca aaggctttat ttagctcagt ttccgtcaat 840
tcaaagccta attcttttag acgagtgccg aaagcattac gccctgagag tttcccgagg 900
acaatttgat tattggttaa cccgatagac tcagcgtcca taatttcgta ggttaattta 960
ttttttagca cgccatcctg atgaataccg gattcatgag cgaaagcatt agcgccgaca 1020
attgccttat tcggttgtac cgccatcccg gtgagactgg aaactaaacg ggatgttttg 1080
tagatttctt tggtattgat attggttagg ggttcagtgg agtctgctgg tcgtcctaag 1140

Pagi na 224



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaaggatt gt aat aggagcg gcgtacatga agcgccatca ctaattcttc taaggcggcg 1200
ttgcecggetc gttctecctat gccgttaata gtacattcta actgtctgge tccattttta 1260
acggcttcaa ggaagttagc caccgctaac cctaaatcat tatgtccatg aaccgagata 1320
atagcattgt ctatgttagg aacattttct ttgatgccgc gaatcaattg accaaattca 1380
gagggagtta aat agcctac ggtatcggga atattaacgg tagttgctcc ggctgctatg 1440
gctctttcta atacttgata caaaaattct gggtcactac ggcctgcatc ttctggggaa 1500
aattctacat catctacaaa agacttcgca taagccacca tttctgggac gatttctagg 1560
acttcttgac gagtcttttt gagtttatag gccaagtgaa tatcggaggt agccaaaaag 1620
gt at gaat gc ggggtttagc ggcgggtttg agggcttctg cggctttagt gatatcttgt 1680
cgagtggctc ttgccaagcc gcaaattgtg gggcctcctt ggactcctac tactttagceg 1740
attttttgta cagcttcaaa atctccggga cttgcgtaag gaaaacccgc ttctatgaca 1800
tctactccca gtcgtgccag tgcgcgagca acggttagcet tctcatcaac attcagggtt 1860
gctcccgggg actgttcccc atctcggaga gtggtatcga agat gat aac gcgat cgggt 1920
tgtttactca ttaaatggag gcgctcgttg atctgagcct tgccccctga cgaacggcgg 1980
t ggat ggaag atactgctct caagtgctga agcggtagct tagctccccg tttcgtgetg 2040
atcagtcttt ttcaacacgt aaaaagcgga ggagttttgc aattttgttg gttgtaacga 2100
tcctecegttg attttggect ctttctccat gggcgggcectg ggcgtatttg aageggttct 2160
ctcttctgcc gtta 2174
<210> 139

<211> 2882

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 139, Exanple 139: designer

Ni al -pronoter-controlled chloropl ast-targeted | sopropyl mal ate
Pagi na 225



| sonerase | arge/snal |

<400> 139
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
at cgccgcag
tgtcgtcctt
tcggggttca
tcaaagattt
accacaaaag
t gcaggt cac
cccttaatcg
cggtcttctt
ccggggat aa
tcatcgtatt
caat cagcgc
ggat t gacat
tcttccat at

cctttcactc

tt gagt gt gc

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
t agcgaccat
t aaagttgcg
t ggct agaca
t at ct aaacc
ccttgactcc
t aagt ct acc
gt t gaccagg
ctaggagttc
ttccccaggt
cagcat cagc
ctt ggggggc
aaccgcat ct
tcatttgctc
ccagggt acg

cgttaacttc

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gcaac
cgccggactc
gt t ggaggag
cat agaacat
ttcagcttcg
ttccgctacg
gttagtgcag
at at aaat cc
ttctggctgg
aacagt gggg

atcactcttg
aaagtctcta
agcgccaccc
aaaagt cgt a
gat gat at gc
aattttacgg

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
subunits DNA construct (2882 bp)

gcgagt gacc
gggggcgct ¢
accccgcecegt
cctcegtcetc
t gaagcccgce
aact cccgca
att aacaaag
gaagcact aa
ccaggttcgc
gcagettttt
t ggcgacct t
ctaccgat aa
at gt aacggt
ggaat caact
ggaat at ccg
attgattccc
cctt ggagat
t caat ggcca
cccgegtatt

aggat gacat

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
cat ccgcaac
t gcgaccgga
tttgtctacc
gccatt caaa
tcactcgttc
tggcaatttt
agcaaacgtc
aagcttcttc
gattcacacc
cagcgtt gaa
accaagccac
aat cat aggt
tgttgcagac
cgt aggcgt a
ctttggcata

t ggaaggot t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
ttcaccctga
agct gat cct
ttccagcttg
gcct gect get
ggaaccggga
cgcggcet tct
aattttcgtt
agct acaaag
aataccttga
tactattaca
ggctttttce
aacttgatca
agt cat ccgt
acct acacca

aaccccaggg

actttgagtt tggataggga taaggtttgg

Pagi na 226

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



gaggcgagaa
ccatgacttg
agttctggcg
atgttatttt
acaaaaggac
t caggaaat a
acttcat gga
acagtgtgta
agt gaccccg
ggcgcet cceg
ccgeegt acg
ccgtctcecge
agcccgecegt
gccagtttac
ttcgctacca
t caccaat gg
at gct gacat
t cat cagcag
aaactttcac
cgt gaagaac
ggt t ggt caa
cgt aacccat

atatcattac

cgtcccgceac
aagt gt ggct
caat cacat g
cttgacaatt
gcgectgatt
gtacctttaa
ct aggt gcag
agt cccaaac
cgcgact t gg
gat ggt aggg
aacttttgtc
ggccgt gget
caaggct gcc
cccaact cac
act gaccgca
agat t ggcgc
tagct t gagg
t gacacaagg
caat cacgga
cacagccaaa
aaggat gctc
caaaggt aat

ccact aaggg

ttggctagta
at caccacag
aact at acct
ct gct ct agg
ct ct gt aggce
acctcgttcc
gccaat aaat
tttatcaaac
aagggttcaa
t gcgagt gac
ggggggegcet
cgceccggece
ccegtgget g
at aaggt aac
agcat cccaa
ggt gaaat ca
at t agcggct
tacaccgatg
tt gaat cccc
gttgcggtta
cccttttagg
ggcttt gaga

t at gccacgce

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccaat accaa
gcgat cgtca
tgattgccgg
gcttggatca
acgat gt gat
cgt aacat ag
agctgtgtta
agggt gcctt
acgaccccgc
cccgegegac
cccggat ggc
gctccagcgt
ccccgget ca
ttagcagatg
gccccagt aa
ccaacttgta
actaactctt
gct acgcaat
catttagaaa
act at gagga
gctgtgcggat
t aacgagcag

cctgtaactt

aagcgat cgc
ttcccggcetg
aaccaat gtt
tttcctcagce
ccacagt agc
caaaggcttg
gccct gaagg
tgctcatatg
cgt acgaact
tt ggaagggt
cgccgtcatt
gcgccccat g
ggccaaccag
ttacccgcac
t aaaggt gct
ctt gcagagt
gcaattgttt
t accgaagaa
gggctt gggg
tatttgcgece
cat caat aaa
gaat aat gcg

ctttaacttc

cccaaacgcc
t gt cagt ccc
at aaaaagt a
caagcgat cg
cacagt ccgc
t ggact agt a
aagt gt acca
gt agggt gcg
tttgtcgggg
t caaacgacc
gccaagt cct
gccgeget ga
at gaccagca
ttgctcggtg
tctggttcct
ttctaagttg
aacgat cgcc
aatttctgca
tgcgtgttce
tt gat act gc
cgcgecttca
at cggt at ca

actgaccatt

Pagi na 227

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaat ggaggc gctcgttgat ctgagccttg ccccctgacg aacggcggt g gat ggaagat 2700
actgctctca agtgctgaag cggtagctta gctcccegtt tcgtgectgat cagtcttttt 2760
caacacgt aa aaagcggagg agttttgcaa ttttgttggt tgtaacgatc ctccgttgat 2820
tttggcctct ttctccatgg gcgggectggg cgtatttgaa gecggttctct cttctgecegt 2880
ta 2882
<210> 140
<211> 2210
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 140, Exanple 140: desi gner

Ni al - pronoter-control |l ed chl oropl ast-targeted 2-Keto Acid

Decar boxyl ase DNA construct (2210 bp)
<400> 140
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggta gggt gcgagt 120
gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggeecgtg getcgeccgg 240
cccgetccag cgtgegecce atggccgege tgaagcccge cgtcaaggct gecccccgtgg 300
ctgcceccgge tcaggccaac cagatgtata cagtaggaga ttacctgtta gaccgattac 360
acgagttggg aattgaagaa atttttggag ttcctggtga ctataactta caatttttag 420
atcaaattat ttcacgcgaa gatatgaaat ggattggaaa tgctaatgaa ttaaatgctt 480
cttatatggc tgatggttat gctcgtacta aaaaagctgc cgcatttctc accacatttg 540
gagt cggcga attgagtgcg at caatggac tggcaggaag ttatgccgaa aatttaccag 600
tagt agaaat tgttggttca ccaacttcaa aagtacaaaa tgacggaaaa tttgtccatc 660

Pagi na 228



at acact agc
cgcggacttt
t act aaaaga
cagagaagcc
tgattttgag
gacacgaagt
aact accgat
ttttaggaat
cagactttat
atcatttaga
aagt ggt aga
t agaat at ga
ccttatcaca
tcgttgcetga
gtcgttttat
gaagccaaat
aacttaccgt
t cat aaat aa
acgacattcc
gtgtagtatc
aagcagat gt
aattact gaa

tcgttgatct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agat ggt gat tttaaacact ttatgaagat

act gacagca
aagaaaacca
tgcattatct
t aagat t gaa
aattagtttt
tacgacact a
at at aacggg
cctaatgctt
t gaaaat aaa
agattttgat
aggacaat at
agaccgtcta
acaaggaacc
t ggacaacct
t gcggat aaa
acaagaatta
tgat ggtt at
aat gt ggaat
aaaaattgtt
caat agaat g
aaaaat gggt

gagccttgee

gaaaat gcca
gtctatatta
tt agaaaaag
gaaagtttga
ggtttagaaa
aattttggta
aaactttcag
ggagt gaagc
atgatttcac
tttagagcag
at t gat aagc
t ggcaggcag
tcattttttg
ttatggggtt
gagagcagac
ggact at caa
acagtt gaaa
t act cgaaat
agaacagaga
t att ggat ag
aaattatttg

ccct gacgaa

cat at gaaat
act t accagt
aaagct ct ac
aaaat gccca
aaacggt aac
aaagt gct gt
aaat cagt ct
ttacggactc
t aaacat aga
tggtttcttc
aat at gaaga
ttgaaagttt
gagctt caac
ctattggata
accttttatt
t cagagaaaa
gagaaat cca
t accagaaac
atgaatttgt
aactagtttt

ct gagcaaaa

cggcggt gga

gcat gaacct
t gaccgagt a
cgat gt t gct
aacaaat aca
aaaaccagt a
tcagtttgtt
t gat gaat ct
taaaaatttt
ct caacaggt
t gaaggaat a
tttatcagaa
atttattcca
gact caaagc
aattttctta
tacttttcca
tattggt gat
act caat cca
cggacct act
atttggagca
gtctgtcatg
ggaaaaagaa
t aaat agt aa

t ggaagat ac

gtt acagcag
ctttctcaat
gcagcaaaag
act gaacaag
gt gat t gcag
t cagaaacaa
ttgccctcat
gt ggagt ccg
gcatt cacac
attttcaata
tt aaaaggaa
t caagt gctc
aat gaaacaa
aaat caaat a
gcggcetttag
ggttcacttc
atttgtttta
caaagttata
acagaagat c
aaagaagccc
gat gcgccaa
at ggaggcgc

t gct ct caag

Pagi na 229

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgct gaagcg gtagcttagce tcccegtttc gtgectgatca gtctttttca acacgt aaaa 2100
agcggaggag ttttgcaatt ttgttggttg taacgatcct ccgttgattt tggcctcttt 2160
ctccat gggc gggctgggcg tatttgaagc ggttctctct tctgecgtta 2210
<210> 141
<211> 1724
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 141, Exanple 141:. desi gner

Ni al - pronoter-control | ed chl oropl ast-targeted NADH dependent

Al cohol Dehydrogenase DNA construct (1724 bp)
<400> 141
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggeecgtg getcgeccgg 240
cccgetccag cgtgegecce atggccgege tgaagcccge cgtcaaggct gcccccgtgg 300
ctgcceccgge tcaggccaac cagat gggcg gcggcettcga gtatctgacg getgacgtca 360
agggt aat at cgccgttttc acccagatgg gtcatgccgt ggtcctccaa ctgctgcacc 420
aggt cggtaa tgccttgecge accgatgtca taggcggaca ggcgggt cgg cacaccaagg 480
ttttcaaaga attcctccgt cttgcggata accgcattga tccgctcatc ttccgttcca 540
tcggt caggt tccatacccg tactgcatac tgaagcagtt tggcacgctt ttcctcgcga 600
cgcaccttca gcagggcagg aaataccatg gccagcgtcc gggcgtggtc aat gt ggt at 660
tttgccgtga tttcgtggec gatcatatgc gtgctccagt catgtggcac ccctgegecg 720
at caggccat taagcgccaa tgtcgccacc cacatgaggt tggagcgcag gtcataatca 780

Pagi na 230



t cgggt gccg
aagcgat cct
aaggagt cca
t caagcacgg
gact gccgtg
accgtgccca
gcct cacctt
ccacccacgg
agggtttcat
agggcggcgce
acgaggacac
aacaggacac
at ct gagcct

agcggt agcet

ggagttttgc aattttgttg

gggcgggcetg ggegtatttg

<210> 142

<211> 1676

<212> DNA

<213> Artificial

<220>

<223> Synthetic Construct-
Al cohol

<400> 142

ccat gat acg
gcgccattcc
caacaccgtt
aaaagcgt gg
aaat cacgct
gt ggcagggc
cat at gggac
caagcaggaa
aggt gggat t
gt acct cggc
gggcct gggg
gtgttgggtt
tgcccectga

tagctccccg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tggcccgatt tccacaaggc tggagagcag

gt ccacagga
gat aacct gc
at agaccagg
catgcagttc
cttggtcgcg
agcggcageg
gt cgagccct
ggcctcgat g
aagcgt cccg
t gacaact ga
at agaat tcg
cgaacggcgg
tttcgtgetg
gttgtaacga

aagcggtt ct

Sequence

t aggt cat gt
ttcatcggca
ggat t ggaaa
atttcagacc
gctgtgectt
acgaact t gg
tcttcacgca
ccaccgaatt
ct gcgct cgg
t cat ct agac
aaattctgca
t ggat ggaag
atcagtcttt
tcctcegttg

ctcttctgee

actgttccat

ggct cat ggt
acaggagctt
ccgt ggcagg
t gct ggt cag
tcccat ccat
ccatggttac
cccgaaaggt
cgct t gaacc
ggccaat cat
tt aaat ggag
at act gct ct
tt caacacgt
attttggcct

gtta

cccttcggaa
cacat ggacg
gcgt gt cggg
atccccagtg
cagggt gacc
gat gt cccat
gacagagccc
ggccttcatc
ccggctaccg
gccat acagg
gcctttgecg
gcgctcgttg
caagt gct ga
aaaaagcgga

ctttctccat

Sequence No. 142, Exanple 142: designer
Ni al - pronot er-control |l ed chl oropl ast -t arget ed NADPH dependent
Dehydr ogenase DNA construct (1676 bp)

agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt
Pagi na 231

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1724

60



caaacgaccc
gaccccgcegce
gct cccggat
cccgct ccag
ct gccecegge
tttaaattta
ataatattta
ggaagt ccta
tctgtattat
gttttatttt
t gagct at at
gatttttcaa
tcatctttta
agagcat at a
gt t agagcat
ggat ct agt a
ttctttttat
ggt aaggct a
gcagt at caa
accttatcta
at cct at aat

tttgacataa

cgccgt acga
gactt ggaag
ggccgecgtc
cgtgcgcccc
t caggccaac
cttctctgac
tttcattaaa
agtttttatt
tt gcaggaaa
ct gaattgaa
gaaactttcc
aagcaaaacc
tatctctata
tttgagtata
ctatacctga
ttgcatattc
ct gt aagaac
tt aaagggat
gagaagaacc
aggctttact
ctatattttt

ct gaat cagt

acttttgtcg
ggt t caaacg
att gccaagt
at ggccgege
cagatgccta
atttccacta
atatttttct
taaaacttcc
acct aaat ct
tctaattatg
accaat agcg
tgctat acaa
cattctcaaa
aaaatttgct
at cagct aca
aggtat catc
t gcat aggaa
agat aat cca
tcctcecctatt
aactatttca
ttgcttaaat

t act at aaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggggcgcetc ccggat ggta gggt gcgagt

accccgccegt
cctccgtctc
t gaagcccgce
tatacttttt
gt acaaat at
tcatctattg
act gccacag
tttgaaattt
t agggt aat a
t gggct at ac
gatgcctttg
agatttttaa
tctttgcaag
actgattttg
tcattatctt
cttacttctg
gattttttta
gct accat ca
aat gct ggat
atattttcaa

gettttttag

acgaactttt
cgcggceegt g
cgt caaggct
caaataattt
ctt caagagc
ctaaatcttt
ctaaactttc
cat aat at ct
tagttccatt
tatgatttat
ccatttcaat
aaat aagt ct
tgtatgactc
gtagtgtttt
tt aat ggaat
aacctgttcc
caaaatattt
cat ct ggaag
caacttcaac
attttttagt
ctttaatttt

gt cggggggc
gct cgcccgg

gcccccgt gg
ctttaaatct
agatttagac
tacacaact a
tgctccttct
tt gagcagt a
tatttttcca
tcct aaacca
cctagcttcc
t at agct gaa
aat agcat ga
tgtaagttca
ttttacatta
acttgtagtt
aattgactta
aaaat caat a
ttcattaaaa
cattcctatt

att aat aact

Pagi na 232

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



t cat caaat t
aggcgct cgt
ct caagt gct

gt aaaaagcg

tgtctcctac
t gat ct gagc
gaagcggt ag
gaggagtttt

at aaacattt
cttgccccct
cttagctccc

gcaattttgt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gtatttactt caaaaatttt cattaaatgg

gacgaacggc ggtggat gga agat act gct

cgtttcgtgec tgatcagtct ttttcaacac

tggttgtaac gatcctccgt tgattttgge

t gaagcggtt ctctcttctg ccgtta

Sequence No. 143, Exanple 143: designer

1440
1500
1560
1620
1676

Ni al - pronoter-control |l ed chl oropl ast-targeted Phosphoenol pyruvat e

ctctttctcc atgggcgggce tgggegtatt
<210> 143
<211> 3629
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Coonstruct-
Car boxyl ase DNA construct (3629 bp)
<400> 143

agaaaat ct g
caaacgaccc
gaccccgege
gct cccggat
cccgcet ccag
ct gcececgge
atggttaata
gact cagctt
agaggaacaa
aggagccgtt
gctatttget

acat aat gat

gcaccacacc
cgccgtacga
gact t ggaag
ggccgecgtc
cgtgcgececc
t caggccaac
gcgctcct ct
gtgcgttgta
ttgttccatt
tattctcggt
caaacagccg

aggcaatttg

at ggt agggt
acttttgtcg

ggtt caaacg
at t gccaagt
at ggccgcegce
cagat gaccg
gagcaact ct
ct gacgt agg
gcgt aact ga
aatttctaag
ct caaagcgt

caaat ct acc

gcgagt gacc
gggggcgct ¢
accccgecegt
cctcegtcte
t gaagcccge
gtatttctca
t cctt agaat
cgtttgatga
acagaacgct
act aagcggce
tctctatctt

tt agat aagg

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegtg
cgt caaggct
ttcctgecege
aacggaaatt
gagatacttg
gt aaggt ggg
aagt gcgat g
ccggt t gaga

tcatttccac

t ggaagggt t
gggt gcgagt
gt cggggggc
gct cgeecegg
gcccccgt gg
aattccatta
aat gact cca
caaaaat cct
at cgccat ct
atattcttgg
caattccttt

ttttgagatg

Pagi na 233

60
120
180
240
300
360
420
480
540
600
660
720



accattttaa
ggt t cggt ge
aaacgggttt
ttcccacttt
ggggt gacag
gctttacgag
aagccgcagc
agggct aatt
attctgccat
cctcgtccta
gcgacttttt
gaatctttgt
agggggggtt
cct gccaaag
cgtttaaggt
gccgggt cat
tcattagtca
tgccgcaaca
t ggggaat ga
tcagt cagtt
gcat ct gagt

acttctacct

agaagggcca
t aat aaactg
gagt ccaact
tacgt ct agc
acat gaagaa
aacaact ggc
ct aacaaact
cagggagaga
t aaccgt cgc
ct gaaccccc
gt aaagcttt
tact gt cgga
taagttcgcc
tggcgcggt a
cttctacggt
agagt ccggc
t act gat aat
t cct caaggt
gaggacgacg
ggtt gt aggg
ggttactcga

gacaaatt aa

tttgagataa
ttctaaagcg
aaagacccaa
cgggcgagaa
at ccacaaaa
gagttcttcc
cgattgaata
atatttagaa
tgtcggttga
gcgt ccgt ga
ttgggcttta
at aaccgacc
cacattttcc
aagagt caat
tt caaat agg
ttcttgtgee
gt aggt at ga
ttctatcact
agtttttaat
tttaggcaga
ctcttggcgg

gct at ct aat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaat agcgca
gttcctaccc
ggaat t gcgc
ctaatttgga
tccggttctt
at gat ct cat
acggcagt aa
gcgaggact t
gcgagaat ag
aacaggcgt a
tgaatctccc
ataatttctt
ccct gt aaag
t caaat agcg
ggt acaat gc
aagagaagaa
cagatctcta
tcgcaggttt
tcttcgatta
attt gt aaat
aaatctagtt

tcttgacaac

acagtttcaa
cat accaagc
gt agggt act
gt t gact aat
cat aaat caa
t ccaaacctg
caatggtttc
ctccetgttc
cggcat aagc
aat ct aagcc
aattact gct
gt aggt t agt
aggct aaat g
cccgcat gat
ggat cgt gct
cct ct aagac
aaccaaattc
t ct cagaaaa
accaggcggt
attctgctat
gcgt gaggtt

tt aagccagt

atgttcttca
gggt aacaga
gaggtctttt
ttcttgaatg
ggcacgat ag
aat at cat ca
taggttataa
agtaatttta
gggt ccaccg
atatctttta
t aaaaaccca

gggtt ct aag

at cat at cct
ttcgggtgcc
ggaacaagt g
at cgct gacc
ttgttgtage
cggcatttcc
tctttcggcet
ttcgttgatc
aaacccat aa

gctttctagg

Pagi na 234

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



ttacgccgeca
ttggttgtct
cgggtatttt
t aacgaat gg
t ct aacaaat
t cat ctaccc
caagt cactt
aaat aacaga
tt gagacgaa
gagt agt cca
cagaggcgaa
agccccattc
cgcegttgtt
aggcgcacat
tttaaat agg
ttcaaacttc
ccgttaat gc
tgttggtctc
aaagcgcgag
gagtcttcta
agcagat cca

actaatttta

gt ggggactt

ttaatttgag
t gaacact aa
ccaggcgttt
ctaactgatt
ccggcaggac
tttcgatata
ct ggt gt aac
aattattctt
gggctaattg
cttcatctaa
tttecttettt
ct ct aaaggt
t gcgt cgaat
ctagttgttc
gaaat agcca
tttctaacca
catttttggc
gttgttcgta
acgttcttac
acgctttttg
ccaaatcttg
gtctagcttg

gaact agcga

ttcttctata
aaggcgttct
tttaatataa
at aaact t gt
gttacaccaa
tttttcgata
aaaggggttc
cggt gggegt
aggaat t gcc
cacggt gggt
aagctgttct
ttcttctgee
ggt gt ggcga
gagt aggcgt
gt gaaaagt t
atttgctcca
act ggact ct
gtgttgttca
tgcttcattg
ggcttgtcct
cccgeattct
t aaaaat aag

actcattaaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aactcttctt tattttggta attgttggeg

tctgggttag
gctaacttaa
gggatttgta
t ggagggaag
acgacattgc
ccat ct cgat
agt ct gggga
t caaagagga
tt aaact ggt
ttagcttctt
t ggt ct aact
acaatttcgg
tgaatttgtt
cctatttttt
aat gccgagg
ccttcattgt
acaat attaa
aggt cgagtt
t gt t cagaac
gcctttagea
tctgat gt gg
t ggaggcgcet

ct aggcggct

gacgat aggg
cgcggtcttt

gact aaggat
gtt gat aaca
cgcctcccac
aggcactttt
cttcattaaa
gt aactcatc
ctgcttccca
tttgtaaaat
t gggat gggc
gaggt ggaac
gatcattttg
agaat at act
aggt ggcccg
t gagtt ggaa
tttcaatcaa
aaatt gcacg
cggcttccca
agaagaattg

cgttgatctg

attgcggtcg
ttcttgacgg
ttctagggag
attcgat aac
ggccgt ggece
ccaagagcca
tagagttcgt
at agt gt agg
ggt acgccac
ggagttggtt
at gagcgat a
t gt aaaaacc
atttaattgt
tttttcatcg
ggtttgctcg
t cgt gagagt
at agagagca
ttgggtaatg
cagttttatg
taaatcttcg

t aat ggggt t

agccttgece

Pagi na 235

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cctgacgaac ggcggtggat ggaagatact gctctcaagt gctgaagcgg tagcettagcet 3480
cccegtttceg tgectgatcag tetttttcaa cacgtaaaaa gcggaggagt tttgcaattt 3540
tgttggttgt aacgatcctc cgttgatttt ggcctctttc tccatgggcg ggct gggegt 3600
atttgaagcg gttctctctt ctgccgtta 3629
<210> 144
<211> 1745
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 144, Exanple 144:. desi gner

Ni al - pronoter-controll ed chl oropl ast-targeted Aspartate

Ami notransferase DNA construct (1745 bp)
<400> 144
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggta gggt gcgagt 120
gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggecgtg getcgeccgg 240
cccgetccag cgtgegecce at ggccgege tgaagcccge cgtcaaggct gecccccgtgg 300
ctgcceccgge tcaggccaac cagat gaacc gagacaccaa gcaggcetgtt ttggaagagc 360
tgtaaccgtt ccagaccctt ttcaatcgtt tggcagtcag tggcgtagga gagccggatg 420
ctgcgat cgt cgccaaaggc aatgccggga atggctgcaa cttgatgttg atccaacagt 480
t gacggcaat aggtcatcga gtcgagacct gttttgctga tgtccacgaa gacgtagaac 540
gccecttceeg gtattggaca ggagagcccc gcgatttgat tcagtccgtt caagatcaac 600
t gacgccgcet ccgtaaaggc agccagcatt tctgccacac aatcctgtgg accttgcaga 660
gctgcgat cg cgcecgtactg ggcaaaggtg cagacgtttg aggtgetgtg getttgcecage 720

Pagi na 236



gat gcagcag
at cgagt agg
aagct gccaa
gaaacgaccc
ct at agacca
gt aat cgccc
acgat gacgg
gcggggat aa
tgcttaccgce
cgcaattttt
gttttgccct
t cgggctccc
t gggcagega
at t aaat gga
gatactgctc
tttcaacacg

gattttggce

cgtta
<210> 145
<211> 2366
<212> DNA
<213> Arti
<220>
<223>

cagcaatt ag
ctttggcgaa
tgctgtggtg
aaaagt cat g
tccccgt ggg
ctgccaattg
gcacaccgcc
tcacctcatc
catt ggt gac
gggcgat cgce
ctgctagegce
cggcgct gaa
t cgcgagagt
ggcgctcgtt
tcaagtgctg
t aaaaagcgg

tctttctcca

ficial

Synt hetic Construct-

ctcgctcgga
gcecgttgetg
at cggct ccg
ggcttcaatg
at t ggagggg
ctgcggetgg
cgccaacttg
gcccggat cg
gagaatgttg
ttcgcgcaga
ttgagct gct
gctgcagaca
caacgat ggt
gat ct gagcc
aagcggt agc
aggagttttg
t gggcgggcet

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cccgecgaggt
at cagcgttc
t cgt aaagga
at cggcgcga
gaat t cagca
agt tt aaagc
accatttcgg
agcagcacct
gcggct t ggt
t caggttcac
gcat t gcgaa
t ccaagccct
gacact cgcc
ttgcccectg
ttagctccce

caattttgtt

gggcgtattt

agccaacccg
gtt caaaaca
tcttttcgta
tcgcttccag
ctagcagccg
cgtcgcet gge
gat agct caa
gcat caggtt
aat cgagt cc
cggct gcagg
t gt gcaaagg
cagctttcat
ccacacgctc
acgaacggcg
gtttcgtget
ggtt gt aacg
gaagcggttc

ccatcctgtc
ggcggggct ¢
aatttcatca
ttcttgccgg
t gt ccgaggce
gaaagtttca
ccagt aaggt
gt agagt gac
gttgtcggcg
accgt agcga
tgtttcaaag
cgctttggcet
ggatagtttc
gt ggat ggaa
gatcagtctt
atcctccgtt

tctcttctge

Sequence No. 145, Exanple 145: designer

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1745

Ni al - pronoter-controll ed chl oropl ast-targeted Aspartoki nase DNA
Pagi na 237



LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
construct (2366 bp)

<400> 145

agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgctc ccggatggta gggt gcgagt 120
gaccccgcgec gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgcggecgtg getcgeccgg 240
cccgetccag cgtgcgeccc atggecgege tgaagcccge cgtcaaggct gccccegtgg 300
ctgccccgge tcaggccaac cagatggcgt taattgtcca aaaatacggt ggaacctctg 360
tcggttcagt agaacgcatt caaacagttg cccaacggat tcaaaaaaca gcccaaaatg 420
gcaat caagt cgtggttgtt gtttcggcca tgggaaaaac caccgatact ttagtcaatt 480
tagccaaaga gattacccca aatccctgtc gtcgggaaat ggatatgtta ttgtccacgg 540
gagaacaagt atcgatcgcc ttgatgagta tggccttaca gaaattagga caagcggcca 600
tctccttaac tggggcacaa gtggggatcg tcaccgaagc agaacacagt cgagcccgca 660
tcctttccat taaaccccat cgcattcaac gccatctcga tcgcggtgaa gttgtcgtgg 720
tcgccgggtt tcaaggcatt actaacgcag atgacttaga aattaccacc ctagggcgag 780
ggggctcaga tacctccgcc gtcgeccattg cggcagcctt aaaagccagt tgctgcgaaa 840
tctatacaga tgtccccgge attctcacca ccgatccccg catcgtcccc gat gcccaat 900
t aat ggggga aattacctgc gatgagatgc tagagttggc cagtttaggg gctaaggttc 960
ttcatccgag ggcggtggaa attgcgcgta attatggcat tcctttagtg gtgcgatcga 1020
gttggagtga tgcccccgga acccgecgtga cttctcccat tcctaaaccg cgatcgcetag 1080
aaggcttaga actgacaaaa gccgttgatg gggtgcaatt tgaccccgat caagccaaaa 1140
tcgccttgtt acgagtcccc gatcgccccg gagtcgetge ccgectattt ggggaaattg 1200
cccaccagca ggtggatgta gacttaatta ttcaatcgat ccacgaaggg aat agtaacg 1260

Pagi na 238



at at cgcctt
tcgccecgge
cgggagt ggc
cgaaaat gtt
aagt gaaggt
gccaagggtt
tacct ccagt
tt caagat cg
gtattgatac
at at cgcctt
tagccagt gc
gggcgggaat
at caaat t aa
aagat caagg
aacgggt aga
gacgaacggc
cgtttcgtge
tggttgtaac

t gaagcggt t

<210> 146

<211> 1604
<212> DNA
<213> Arti
<220>

tacggtggtt
tttacggagt

gaaaatt gcc
caaaattctc
cagttgtgtg
t gaggt ggaa
t cgaggagt ¢
gccggggat g
gattattcaa
taccgttgcc
gtttagtgaa
ggcgggacaa
tattaaaatg
aatt aaagct
agtt ccagct
ggt ggat gga
t gat cagt ct
gat cct ccgt

ctctecttetg

ficial

aaaaat gt ac
cattcagcga
atttcagggg
gcccaagagg
att cgt caag
ttgtccccga
gctttagatg
gctgct agt a
t cccaacgct
caaattgatg
at gat cgt cg
cccggggt ag
attgcaactt
tt aaaagcag
t aat aaat gg
agat act gct
ttttcaacac
tgattttggc

ccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t cact aaggc
at agcgat ga
caggaat gat
ggat t aat at
aagagggcga
cggggat tcc
aaaaacaagc
tctttggagt
gt cgaat t gt
t agaagct gc
at agcgat gt
cggccaagtt
cagaaat aaa
tt cat gaagc
aggcgct cgt
ct caagt gct
gt aaaaagcg

ctctttctcc

cgaagccgtc
agcagaggt a
cggacggcca
cgaaatgatc
tcgcgecatt
t gagt cagt a
acaaat cgcc
cttagcggat
t gagggaat a
t caaaat gcg
tgctaaagtc
ttttgatgct
aattagttgt
ctttcaatta
t gat ct gagc
gaagcggt ag
gaggagtttt
at gggcgggc

gct gaagcga
ttagt cgaga
ggt att gccg
t ccacct cgg
aaagccct at
gt agcggt gt
ctaattcatg
cat aacat ca
cccacccgtg
tt aaaaaccc
agt att gt ag
ttagct agac
gttgttagca
gccggagaag
cttgccccect
cttagctcce

gcaattttgt

t gggcgt at t

Pagi na 239

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2366



<223>

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
Sequence No. 146, Exanple 146: designer

Ni al - pronoter-control |l ed chl oropl ast-targeted
Aspart at e- Seni al dehyde Dehydr ogenase

<400> 146
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
ct ggt gcagt
aatt aaaact
gtttacaagt
cagcaggt gc
ttattgacaa
ttaacccaga
tattaat gag
tggccactta
aggcccaaga
catttaattt
t gaaaat gct
cttgtattcg
aaccatttag

tagaaaattg

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
aggt acggaa
cttagcttca
agaagctgta
atctgtatca
ttctagtgct
agcagcggct
tgtagcagtg
t caat cagca
aat ctt agat
gttccctcat
t gat gaaacc
agtaccagt a

tgtagttaaa

gcaagaaaat tattttccta

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gt cag
ttact agaat
gaattttcag
acaaat gatt
aaagt at ggg
tttcgtatgg
tt acat aaag
tggccattgce
agtggggccg
ggaaaaactc
aattctcaac
agaaaaat at

tt aagagctc

gcacgggaag

gcgagt gacc
gggggcgctc
accccgcecegt
cctcegtcetc
t gaagcccgce
attcatacag
t act ggaaac
cgggt aagac
catttaataa
caaagaaagc
act cccaagt
gtatagttgc
acaaaat cca
ggt caagggc
caacaacaga
t caat gagca
ttggctctaa
at t cagaagc
tattaagtca

t gcct at ggt

DNA construct (1604 bp)

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
agt agcaat a
tcggaacttt
cttaaaattt
agtagattta
agt agaggct
acctcttgta
t aaccct aac
gccagt ccaa
t at ggcagaa
tatttttccc
gggat at t gt
ggaact gaga
aattaatttg

agcaccagga

t gcaagt ggt

t ggaaggot t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
tt aggagcaa
ccagt aggag
aaggaacaaa
gt gct agcat
ggagct gt ag
gt cccagaag
t gcacaacaa
aggt t agt ag
at gaaaattc
tacccattag
caagaagaaa
attacagcaa
gaatttgctg
gt gacact gg

aaagat gat g

Pagi na 240

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tattggtggg gagaattcgt caggatattt ctcaagctga ggggttagaa ttatggttaa 1260
gt ggagacca ggt aagaaaa ggagctgcct tgaatgcagt acaaatagct gaattattgg 1320
t ggcaaaaaa ttggctgaga ataccagtag gaacatttta ataaatggag gcgctcgttg 1380
at ct gagcct tgccccctga cgaacggcgg tggatggaag atactgctct caagtgctga 1440
agcggt agct tagctccccg tttcgtgetg atcagtcttt ttcaacacgt aaaaagcgga 1500
ggagttttgc aattttgttg gttgtaacga tcctccgttg attttggect ctttctccat 1560
gggcgggctg ggcgtatttg aagcggttct ctcttctgec gtta 1604
<210> 147
<211> 1868
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 147, Exanple 147: designer

Ni al - pronoter-controll ed chl oropl ast -t argeted Honoseri ne

Dehydr ogenase DNA construct (1868 bp)
<400> 147
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctcegtctc cgecggeegtg gcetcgeccgg 240
cccgctccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgccececgge tcaggccaac cagat gaagc actcgcagga cgctaggaat gctattaatc 360
gcttgagatt gctcaatttc agctaaggct tgccgaaaat tgccttctcg tacatcatga 420
gt gaccacga cgatttctgc taactgtccc tgaaatccaa tttgaacgac ggattctaga 480
ctaacat ggt gctgaccaaa acaagttcct aaatgcccaa tcaccccagg gacatcttca 540
cagagaaagc gggcataaaa gcgagttttt aaatcttcaa ttggggtcag actacaataa 600

Pagi na 241



tgtt gat ggg
agaat gccga
gcaccgggtc
t aaaccccat
actt gt aagg
acaaat ccga
caat aaat ct
ttatcggctg
ttttgggctt
at at aat t gg
gattgtttga
t aaacgccgg
ttattggccg
ggttctagtc
tctagatctg
cgcactcctg
agtagaattt
gccact aaat
gaagat act g
ctttttcaac
gttgattttg
tgccgtta

tgacgttcaa
cgatattcat
caaaaaacat
t aat act ggc
tttctgaatc
gtttatcagc
cttcgegttt
cat ct aat cc
ct gct aat ac
tcgttcegtt
ggggt tt aat
ctgcattggc
tgacaatgtg
ct ccgagcag
ttgtaatcac
cccgtttaat
gtgct gt ccc
ggaggcgct ¢
ctctcaagtg
acgt aaaaag

gectctttct

t aaaggat ct
aat at ct gaa
cacttgtcct
t agt ggat ga
atctccttta
at aagt aat a
tacccgtccg
gt ct acat ct
ct cgccaaaa
aat aat gcca
cact ggaat t
cgcttcat aa
ctttttatgg
ttctacgaca
ggcgggaggg
ct cgat at ct
cgttcccaca
gttgatctga
ct gaagcggt
cggaggagt t
ccat gggcgg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaagattgtg
acgact gcac
aacggttctc
tctttggcta
gaacctt ggg
t cggcggcac
gcaaaaccga
gccgt cggat
t cggct ccct
ataatattac
ccccecccca
atttcatccc
gcaat ggcct
at at caat ct
agttgaactt
tttaagatag
gttcccaagc
gccttgeecc
agcttagcetc

ttgcaatttt
gct gggegt a

cttgtcctcc
tggcggttgg
ccttgaccaa
tt aaagt ggg
caat ggct aa
t gact t gacg
t ggaggccaa
cggct t cagc
cagaggt cat
taatccgatt
cagccgcttc
cat aacgagc
t cat gat gag
ct ggat caat
gacggggttt
gattacgtcc
ct aat aaacc
ct gacgaacg
ccecgtttegt
gttggttgta
tttgaagcgg

actgctttgc
acct gccccc
aatggcgtta
at gt act cgc
taatttaatc
aat gccct ca
aat agcaat t
at agcct aat
ttggct gagg
ggcccct aat
t aat aacaca
gat cact gcc
t gact t ggct
gacaat actt
gt caagagag
ccagggat cg
tattttaaat
gcggt ggat g
gct gat cagt
acgat cct cc

ttctctcttc

Pagi na 242

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1868



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<210> 148

<211> 1472

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 148, Exanple 148: designer
Ni al - pronoter-controll ed chl oropl ast-targeted Honoseri ne Ki nase
DNA construct (1472 bp)

<400> 148

agaaaat ct g
caaacgaccc
gaccccgege
gct cccggat
cccgcet ccag
ct gcececgge
agtgcttgca
accct at ccg
accat accat
aaacct t gac
cgccectgtt
gcgcggct at
ggaat agcca
cccatttcce
tgtccttcta
agataatttg

gct aaaggaa

gcaccacacc
cgccgtacga
gact t ggaag
ggccgecgtc
cgtgcgcececc
t caggccaac
cttgcgeege
cttcaccctg
aagccccggce
gat agggttg
cgagtccttg
act gagt ggg
caat gggaat
ccacacat aa
aagat at ggc
cccccact aa

cccctaattt

at ggt agggt
acttttgtcg

ggt t caaacg
att gccaagt
at ggccgege
cagatgatta
taccccttca
agaact t aaa
t gcgat agcce
atgcagctta
t aacaat aac
t aaaacgcct
cagtttgtca
gcgact gctt
taattccatc
accccct aca

gat ctcaatt

gcgagt gacc
gggggcgct ¢
accccgecegt
cctcegtcte
t gaagcccge
acaattttgg
ttttcccacg
gcgagt aaag
gctcgtttca
tcctccatcg
cct aaacgt g
ctcgcttctt
t accagggaa
cccaat aaag
acttcagatt
at ggct gt gg

tct acagcag

ccgecgcegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
ccccttccat
ccaccct cat
t gggacct gc
ccgcttcgta
ccat agct aa
caat at t aaa
gagt agat aa
t ct cgcaaat
cgggaaccac
gagt t aaagg
ctgaacttcc

gaaccggttg

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
at ct aaagag
cgcttcagtc
cccactgatt
acctttaatt
ccagt ct cct
aat agcat ca
tt caaaat cc
ttgccaattc
attat cggga
gttaccggct
taaccctctg

at t gagat gt

Pagi na 243

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gat agaaaa gcgcaaaaga ttgataaagt aaattagttt tatctcgact aacccgttct 1080
gcttctgcgec cgcttacgag aattttctct tcggtttctg aagt gagagt aaactt aaat 1140
tgattataaa gggttaaagc ggctcctaga caatcaaagc ctggaccaag attagcggta 1200
gt agcaggaa cggttagggt aacggtcatt aaat ggaggc gctcgttgat ctgagccttg 1260
ccccctgacg aacggcggt g gat ggaagat actgctctca agtgctgaag cggtagcectta 1320
gctcccegtt tcgtgctgat cagtcttttt caacacgtaa aaagcggagg agttttgcaa 1380
ttttgttggt tgtaacgatc ctccgttgat tttggcctct ttctccatgg gcgggct ggg 1440
cgtatttgaa gcggttctct cttctgcegt ta 1472
<210> 149

<211> 1655

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 149, Exanple 149:. desi gner

Ni al - pronoter-control |l ed chl oropl ast-targeted Threoni ne Synt hase
DNA construct (1655 bp)

<400>
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge

ggt caggt ct

tcaccctgca

Pagi na 244

ot gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
cgccgtacga acttttgtcg gggggcgctc ccggat ggta gggt gcgagt 120
gactt ggaag ggttcaaacg accccgccgt acgaactttt gtcggggggce 180
ggccgecgtc attgccaagt cctccgtctc cgecggecgtg getcgececgg 240
cgtgcgcccc atggccgege tgaagcccgce cgtcaaggct gcccccgtgg 300
t caggccaac caggtgaccc taacttggcc tatttctaaa tctgegtcct 360
gat caacgcc taccgttcct atttacctgt cacggaagcc actccgattg 420
t gaagggaac acgcccctga ttccggtgcc cagcattgcc gctgaaattg 480



gccggcaagt
at cggggt at
gt gccagt ac
gggtctttgt
tctat ggcgce
agcaattagc
aaggt cagaa
tctgtattcc
at cgggaaca
ctgctccect
ggat t ggt aa
aatt caat gc
aagggat ctt
at caggttcc
ct gat agcgc
aagccgt ggc
ttgccecectg
ttagctcccc

caattttgtt

gggcgtattt

<210>
<211>
<212>
<213>

150
2078
DNA
Arti

t caggt ct at
gaccat ggcg
cggcaat acc
cctcatcccc
agaggtgctg
cgaaacccag
aact gct gcc
cgt gggcaat
ggat cgttgc
t gt ccat ggc
cccggecaac
t gt cagcgat
tt gt gaaccc
gacgggggca
aatt aagcag
agccgtgatg
acgaacggcg
gtttcgtget
ggtt gt aacg
gaagcggttc

ficial

gt caagt acg
at ct ccaagg
tctgecggegg
gatggttatg
gccat t cagg
cccgt caccc
tttgaagtgg
ggcggcaat a
gatcgtctac
caggt ggt ga
t ggcagecggg
gccgaaattc
gccagt gccg
acggt ggt ct
caaagt aacc
ggcttccgtt
gt ggat ggaa
gatcagtctt
atcctccgtt

tctcttctge

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acggtttgaa ccccacgggc agctttaaag
ct aaggaagc cggagccaag gcggt gat ct
cagcggcct a ggcggcat gc

caagccct gg

tggacggcgg

tcgctct ggg aaaat t agcc

gcaactttga tcaggcattg accctggtgce

tggt gaattc cgtcaacccc

taccggct gg

t ggat gccct gggt aat gcc cccgact gge

tcaccgctta ttctgtcagt

ct ggat ggga

cccggat gat gggttttcaa gcagccggcet

cccatcct ga aact gt agcg accgccattc
gcgggat gcc

ccgtctgetg

cgat ggccgt

tcgctgecta

agccagggag
gccagt cagg

cgtccgtcge cggtctatta aaggt gaaag

gt gt cct gac ggggaat gga tt gaaagatc

agttccat ca gggcatccca gctcagctcg

agt aaat gga ggcgctcgtt gat ctgagcce

gat act gctc tcaagtgctg aagcggt age

tttcaacacg taaaaagcgg

aggagttttg

tctttctcca tgggcgggcet

gattttggce

cgtta

Pagi na 245

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1655



<220>
<223>

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 150, Exanple 150: designer

Ni al - pronoter-control | ed chl oropl ast-targeted Threonine

Ammoni a- Lyase DNA construct (2078 bp)

<400> 150
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccgct ccag
ct gccccgge
ttccagtacc
gggacttgca
aggct gat gt
t caggaaat t
at gt gccgca
ttgtctctaa
acaaaaat at
ct accgagga
aagacggctt
aagt t cat at
tct acat agg
gtatcttcaa

t cat cgacat

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
gat agcccag
t cccgacgac
tccaat ctgg
caaaccgat a
aatgcatctt
acttgtgggc
gagcttgatc
t at cgcaaaa
ctcttccttc
tggccccaca
ctttgatacc
atacgtcctt

actgttggca

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gt aag
ggttttgaga
gattctgccg
gctcattttc
gagcagt t cg
ggct agct ca
gat cgcct gc
ggcat ct gca
tttgctgaga
tcctagctcg
agcgat cgcc
t gcgat cgcg
gat cgcggceg

cagacgaaac

gcgagt gacc
gggggcgct ¢
accccgcecegt
cctcegtcetc
t gaagcccgce
aagagt cgat
aatgattccc
tagt ct gcgc
gt gacaaagt
ttttgagcta
tcatcagtta
gcat cggctc
at ccgat agt
ctgcctgecc
gct cgct cgg
accaacgttt
agcgccccag
caggt at cat

gtttcctccc

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecgtg
cgt caaggct
aggct ggatt
act gagccat
cgtgattgcg
t agct aat gc
gcggt gact t
gat ct agcgt
tattttctat
t gaat t cgct
gct ct ggaat
ct acaaagcg
ct ccct gaat
cgggttccaa
ctgtagttac
cgacct ggcg

t ggaagggt t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
gtcactttcg
ctcttgtgga
gt agt ggaat
gcccggt cge
gccgect acc
cttaaatcca
ct gaat gccc
aaggct gt gg
cgt aacggca
cagacgat ca
ttcttctcge
aatt gagcga
cagcaacaca

caccgct acg

Pagi na 246

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



ccat ct gcaa
cgcat ggcat
tt gat at aag
t gaat cggct
acgt ct ggat
gcgt gt gcat
ttcaccgcat
cccaattctc
accccacgct
tt gaaggaga
t ccgat agcce
tt caaaat gc
gccttgecce

agcttagctc

acaggcct ac
cagcat ccac
cggcaat gcc
tctgatgctg
cgt caaacgg
aggcatcgtc
caatcttgac
tagcgcct ag
gcaacagttc
aaacagact g
t cggcgcegat
gttctaaata
ct gacgaacg
ccecgtttcgt
gttggttgta
tttgaagcgg

ficial

Synt hetic Construct-

tt gat ccaac
cggct ccaca
cgaaat t aaa
t cgcaagat ¢
at gcacaaag
gt aggt gt ca
ttgcggegtce
cgccacccce
t gaaggt agc
tacatcttcc
at ct aaaggc
gt cagaat aa
gcggt ggat g
gct gat cagt
acgat cctcc

ttctctcttc

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttgacacgat tcccttttgc taatgattga

ccaat gat ct
ccacccccce
tccat gccga
gt aagt cctt
ccgt gt aaga
gt gat cggca
t gt gcgt ggt
tgcgccattt
cgttttagca
gtttcttgeg
accact aaat
gaagat act g
ctttttcaac
gttgattttg

tgccgtta

taacttcagg
caat cgcaac
tcgttccctg
tttccacttc
caacgagt cc
t aacaatt ac
tgcccgcaga
tgttat aggc
gcacctgatt
ccacgtcata
ggaggcgct c
ctctcaagtg
acgt aaaaag

gectetttct

acgt aagcgt
aaaaat ggca
cccggcaat g
t agct ggcgt
gcct ct ggece
cgct gacgta
agct gcaatc
accgcgt agt
acct agccgc
aacgcgggcc
gttgatctga
ct gaagcggt
cggaggagt t
ccat gggcgg

Sequence No. 151, Exanple 151: designer

Ni al - pronoter-controlled chloropl ast-targeted Acetol actate
Synt hase DNA construct (2282 bp)

ttgcaatttt
gct gggcgt a
<210> 151
<211> 2282
<212> DNA
<213> Arti
<220>

<223>

<400> 151

agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt
Pagi na 247

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2078

60



caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
t gaaaaacag
tatttggcat
ct gaaat t at
gtttaact gg
caacaggcct
tgatccgt gc
agccgattac
caaat gcatt
aagat gt t gt
tcggt cctgc
ttcctgtcgt
agcttttgaa
ctagagattt
atttactgct
at ccgaaatt
ctgacattga

t caat cat at

cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
aggggcggag
tccaggtgca
cgttgccegg
aaaaccggga
gct gacagcg
agatcgttta
aaaat acagt
t aggat agcg
gaat gaagtc
agcagat gat
tttggtcggce
aaaggttcag
agaggat caa
agagcaggca
ctggaatatc
tcatgcttac

cgaacacgat

acttttgtcg
ggtt caaacg
att gccaagt
at ggccgcegce
cagat gttga
cttgttgttg
aaaattgatg
cacgaacaaa
gtcgtgttag
aacact gaag
aaacggacac
gtagaagttc
t cagcagggc
acaaat acga
gcaat cagt g
at gaaaggcg
cttccatttg
tattttggce
gatgttgttc
aat ggagacc
cagcctgatc

gct gt gaaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggggcgcetc

accccgcecegt
cctcegtcetc
t gaagcccgce
caaaagcaac
attgcttagt
cggtatttga
acgcagcatt
t cacat cagg
gagaccct gt
atcaatcttt
aagat gt aaa
aggct ggggce
aaaacgt gcg
cggccat agc
gaagaccgga
tt gaaacat a
gtatcggttt
t gacgat cgg
ggacaat t at
ttgaatt gat
tggaatttgc

ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
aaaagaacaa
ggagcaaggt
cgctttacaa
cat ggcccaa
accgggt gcc
cgttgcgett
ggat aat gcg
aaat at accg
cgcttttgtg
tgctgttgca
aaaaat ccaa
agcaatt aaa
t caagct gcc
gttccgcaac
ct at gacccg
ccatttagac

cggt gacatt
agagcgt gag

gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
aaatcccttg
gt cacacat g
gat aaaggac
gcagt cggcece
tctaacttgg
gct ggaaacg
gcgctattcc
gaagctgtta
agctttccge
gcgccaaaac
acagcaaaac
gcggttcgca
ggtacccttt
cagcct ggcg
attgaatatg
gagat t at cg
ccgt ccacga

cagaaaat cc

Pagi na 248

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



tttctgattt
acagagcgca
cagtaacttg
agccgt t aac
caat cggcgce
gtttcttatt
acattgtatg
accgtacatc
gagcaact gg
t gaacgct ga
t agcaagt ga
aaat ggaggc
actgctctca
caacacgt aa

tttggect ct

aaaacaat at
ccctcttgaa
cgat at cggt
attaatgatc
ttcattggtg
ct cagcaat g
gaacgacagc
t gcggt cgat
cttgcgegta
aggtcctgtc
caagcttccg
gctcgttgat
agt gct gaag
aaagcggagg
ttctccatgg

ficial

Synt hetic Construct-

at gcat gaag
at cgt t aaag
t cgcacgcca
agt aacggt a
aaaccgggag
gaat t agaga
acat at gaca
ttcggaaat a
gaat caccag
at cat cgat g
aaagaattcg
ctgagccttg
cggtagctta

agttttgcaa

gcgggct ggg

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt gagcaggt
agttgcgt aa
tttggatgtc
t gcaaacact
aaaaagt ggt
cagcagttcg
tggttgcatt
t cgat at cgt
accagct ggc
tcccggttga
gggaact cat
ccccct gacg
gctccccegtt
ttttgttggt

cgtatttgaa

gcct gcagat
t gcagt cgat
acgttatttc
cggcgttgeg
ttctgtctct
act aaaagca
ccagcaattg
gaaat at gcg
agatgttctg
ct acagt gat
gaaaacgaaa
aacggcggt g
tcgtgct gat
t gt aacgat c

gcggttctct

t ggaaat cag
gatcatgtta
cgcagct acg
cttccttggg
ggt gacggcg
ccaattgtac
aaaaaat at a
gaaagcttcg
cgt caaggca
aacattaatt
gct ct ct agt
gat ggaagat
cagtcttttt
ctccgtt gat

cttctgecegt

Sequence No. 152, Exanple 152: designer

Ni al - pronoter-controlled chloropl ast-targeted Ketol -Acid
Reduct oi sonerase DNA construct (1562 bp)

ta

<210> 152
<211> 1562
<212> DNA
<213> Arti
<220>

<223>

<400> 152

agaaaat ct g gcaccacacc at ggtagggt gcgagtgacc ccgcgcgact tggaagggtt
Pagi na 249

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2282

60



caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
tctttaccga
ggttttcctg
ttaaggattt
tagt ct ccat
accaccagat
t gat at ccgg
cagaggact a
aaaacaccgg
t gt cct gaag
gt acgtctga
ggaggaatta
tcttttaaat
aaaat cat aa
gcttcagt gg
ccgctatctt
accgttttat
aaat ggaggc

cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
cttcttcaat
actggttttc
tccgcatttc
attctgcegt
caacgatt ag
cttcgact aa
cttgttcacc
cacgagttcc
catcttgaaa
cgagat gt cc
cttgtccaaa
ggggt t caat
t ccagt cggc
ctttttggge
t aagat t aag
t agcaagt aa

gct cgt t gat

acttttgtcg
ggtt caaacg
att gccaagt
at ggccgcegce
cagat gagcc
aggatgttca
t aagacaaat
ttgccgggtt
attggaaat g
tttaacttcg
ggtttcaaat
aaat aaat ca
t ccaat ccct
gact gcaaat
tggacctttt
atgaatatta
ttcattttta
ggcggeggeg
tgacttactc
ggcat gggca
gtctaaattg
ctgagecttg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggggcgcetc

accccgcecegt
cctcegtcetc
t gaagcccgce
ttttttagee
gcttcttgac
t cccgagcaa
t gat ccgt aa
ct at cgcgca
t ggagacat t
ccggctttaa
gtttctgttt
ttagcat aag
aaacagggga
ggt gccacca
aat ccat gag
tagacgcettt
gcat cggct a
ccaggat aca
tggcct t gag
gcatcttcat

ccccct gacg

ccggat ggta
acgaactttt
cgcggceegt g
cgt caaggct
aact aaacat
gacgcat ggc
att gaccgga
caat acgagg
tcttagctaa
caaaat aagc
tt aaagcact
cttctcggaa
ccat agcgcg
ctccttcgee
taaccacatc
caaacaaaag
tttgtacctc
cacttttaac
gccccacaat
aaccat agcc

cgt aat acat

aacggcggtg

gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
agct cgt aaa
gat aaat ccg
ttgaatttct
acctctagta
tccgecttcet
caat t caggc
t agaccgcca
agtcgtttct
at cgcgggct
ttgggt gt ag
taccgt agaa
aactttgcct
at ct ggcagc
cgttaagccg
aacat t aact
gat aat ggca
tcgagccatt

gat ggaagat

Pagi na 250

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

actgctctca agtgctgaag cggtagctta gctcccegtt tcgtgctgat cagtcettttt 1440
caacacgt aa aaagcggagg agttttgcaa ttttgttggt tgtaacgatc ctccgttgat 1500
tttggcctct ttctccatgg gcgggetggg cgtatttgaa geggttctct cttctgecgt 1560
ta 1562
<210> 153
<211> 2252
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 153, Exanple 153: designer
Ni al - pronot er-control |l ed chl oropl ast-targeted D hydroxy-Acid
Dehydr at ase DNA construct (2252 bp)
<400> 153
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctccgtctc cgcggeegtg gcetcgeccgg 240
cccgct ccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgcceccggce tcaggccaac cagatgtcag ataattacag aagtcgcatc attacacaag 360
gcagt caacg tacaccaaac cgggccatgc ttcgggcggt aggttttgga gat aat gact 420
ttactaagcc cattgtggga gtggctaacg gatacagcac cattacccct tgtaatatgg 480
gcat caat ga tctcgcgctg cgggccgaag ccggact caa gcaagcggga gccatgccge 540
aaattttcgg caccattacc gtgagtgacg gaatttctat gggaacagaa ggaat gaaat 600
actccctcgt ctcgcgcgat gtgatcgctg actctatcga aaccgcttgt aacggtcaaa 660
gtatggatgg tgtgcttgcc attggcggcect gtgataaaaa tatgcccggg gccat gatcg 720
ccatcgctcg tatgaatatc cctgctatct tcgtctatgg cggtaccatt aaacccggaa 780

Pagi na 251



aat acaacgg
ccggt aaaat
gttcctgtgg
tgagcttacc
aaaaat ccgc
t aacccgt aa
acgcggtttt
actttgaagc
at gt cat cgt
tccatgactt
t aaaagacgt
cagt gt at aa
t cgct aaaat
ccgaggaaag
ttgttcgtta
cagccat t at
ct gggggaac
atattgccct
agct t aat gt
ctcgttatac
gagcggt t ac

ccccct gacg

acaagattta
agat gat gct
gggaatgttt
ttattcttcc
ttttgtgctg
agcctttgag
acatttatta
catt agagct
tgatttacat
attacacggg
acccgat gaa
agaaggacac
t agcggggt ¢
ct gt ct agag
t gaagggccc
tggggcagga
ttacgggcta
cgt acaagag
agct gaagat
caaaggt gta

cgacaaagat

aacggcggtg

accgttgtca
caattattag
accgct aaca
act at ggcag
gt agat gcca
aatgcgattt
gcgat cgctc
agagttcccg
€aggcggggg
gatgctttaa
ccccct caag
ct agcgat ct
aaaaatccta
gcgattcttg
aaaggt ggcc
tt gggagat t
gtcgtcggtc
ggagat agca
gaat t aat cc
tt agcgaaat
ttattctaat

gat ggaagat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gtgcctttga
gaat agaacg
ccatgtcctc
cagaagat gc
t cagaaagca
ccgtgattat
at accat agg
tactttgtga
gcattcccca
ccat caccgg
gacaagat gt
t aaaaggaaa
aaat t accgg
caggt aaaat
ccggt at gag
ccgt aggat t
atgttgcccc
ttaccattga
gt cgt cgcgce
atgccaaatt
aaat ggaggc

actgctctca

agccgt agga
gaat gcttgc
cgcttttgaa
agaaaaagcc
aattttgccc
ggccgt t ggg
ggt agaact g
cct caaaccg
agt gat gaaa
t caaacggtt
cattcgtcct
tttagccacc
t ccggcgecga
t caagct ggc
agaaatgtta
aatt act gat
agaagcagca
t gcgaaagag
t aact ggcaa
agtctcttct
gctcgttgat
agt gct gaag

caacat agt g

cccggggcgg
gt aat gggga

gacagt accg
agtcagattt
ggat cgacca
agcat cgat g
agt ggacgct
atgcttctcg
gcagaagttt
t ggaat aacc
gagggagcag
gt atttgaat
gatgtgatta
gccccgactt
gggegttttt
gt aggcggaa
cgattattac
ccgccecat cc
agt agt at ag
ctgagecttg
cggtagctta

Pagi na 252

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gctcccegtt tcgtgectgat cagtcttttt caacacgtaa aaagcggagg agttttgcaa 2160
ttttgttggt tgtaacgatc ctccgttgat tttggcctct ttctccatgg gcgggct ggg 2220
cgtatttgaa gcggttctct cttctgcegt ta 2252
<210> 154
<211> 1496
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 154, Exanple 154: designer

Ni al - pronoter-control |l ed chl oropl ast -t ar get ed

2- Met hyl but yr al dehyde Reductase DNA construct (1496 bp)
<400> 154
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctccgtctc cgcggeegtg gcetcgeccgg 240
cccgctccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgccececgge tcaggccaac cagatggcag ttccatccaa ttctactaaa actttcaage 360
t gaacaacgg cctgtccatt ccagcagtcg gtctcggaac atggcaatcc accgatgaag 420
aggcttacaa tgccgttatt gctgcattga aagctggata cagacacatc gacacagctt 480
actgttacgg aaat gaagag ccaattggca aagctattaa ggactctgga gttgcaagaa 540
aggacatttt tattactacc aaactttggg gaactgacca caccagaact gaggaaggtt 600
tggataggtc tctgaaattg ttgggtttgg actatgttga tctgttcttg atgcattggc 660
cagttccaat gaaccctaat ggaaaccacg acaaatttcc tacattacca gacggt aaac 720
gtgacattct gtttgactgg aacttcgttg atacatacag agagatgcaa aaattagttg 780
cct ct ggaaa gaccaaggca atcggtgtgt ccaatttttc tatcactaac ttgaagaaat 840

Pagi na 253



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgcttgcaga cccagaaat c accat caagc cagttgtcaa ccaagttgaa attcacgggt 900
atctgccgca gcagagactt ttggagtatg cgaaggaaaa tgatattgtt ttggaggcat 960
attcaccgtt gggatccact ggtgccccat tgctgaaaga tgagctggtg caggacctag 1020
ccaagaagaa tggtatttct gaatctactc tcttaatttc ctgggcagtg tggagaggta 1080
tcgtcgtttt accaaaatct gtaacgcctt ccagaattgc tgataatctt aagatcattg 1140
agtt gt gt ga ggaggat gga aaaaaactta atgaattggc ctcgattaga ggagaaaaac 1200
gattagttag ccctccttgg gatcctattg tcgtcttcaa cgat gaagac taataaatgg 1260
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggat gga agat act get 1320
ct caagt gct gaagcggtag cttagctccc cgtttcgtge tgatcagtct ttttcaacac 1380
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttggce 1440
ctctttctcc atgggcgggce tgggecgtatt tgaagcggtt ctctcttectg ccgtta 1496
<210> 155
<211> 1595
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 155, Exanple 155: desi gner

Ni al - pronoter-control | ed chl oropl ast-targeted 3-Met hyl but ana

Reduct ase DNA construct (1595 bp)
<400> 155
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggta gggt gcgagt 120
gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggeecgtg getcgeccgg 240
cccgetccag cgtgegecce at ggccgege tgaagcccge cgtcaaggct gecccccgtgg 300

Pagi na 254



ct gceceegge
cccaacacat
gt caagaaaa
aagttgtccc
aggat at caa
aacgcgattt
aat acgccgce
at at ggcaaa
cct gggagag
aaaaagcagc
ccgttaacce
t gaacacat c
cggaact att
t ccaaaagag
aggat gttct
ggaaaccagg
gt aagaaat t
cccaaatttt
ttgcccectg
ttagctccce

caattttgtt

gggcgtattt

t caggccaac
tgtcgatctc
ggccgagaat
agacat at ct
gatagttcta
attaattcct
tgattctgta
agaaaacgat
tt gccaaagt
ttgggaattt
agtttacgtt
ttgcgaactc
t ggt ggat ac
ggaaacaat t
cgatatcctt
ttctggtget
gttaggtttc
aaaat tt gag
acgaacggcg
gtttcgtget
ggt t gt aacg
gaagcggttc

cagat gt cag
ct gt t gaagg
tt aacggagg
aagct ggacg
cat acggcct
gct gt gaacg
gaacgt gt ag
aagtctttaa
gacccagtta
ct agaggaga
tttggtccge
gt caacagct
attgatgttc
ggt caaagac
aacgaagact
acccat aaca
aagt t cagga
ggcagaat at
gt ggat ggaa
gatcagtctt
atcctccgtt

tctcttctge

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttttegttte
aagact at aa
cctttggtaa
catttgacca
ctccattctg
gt gt t aaggg
ttctcacctc
catttaacga
acgcctactg
at agagact ¢
aaatgtttga
tgatgcattt
gtgatgttgce
taatcgtatc
tccctgttct
cccttggtge
act t gaaaga
aat aaat gga
gatactgctc
tttcaacacg
gattttggce

cgtta

aggt gct aac
ggt cat cggt
caacccaaaa
tgttttccaa
ctttgatatc
aattctccac
ttcttatgca
agaat cct gg
tggttctaag
tgtaaaattc
caaagat gt g
at caccagag
aaaggct cat
ggaggccaga
aaaaggcaat
tactcttgat
gaccat t gac
ggcgcetcgt t
t caagt gctg
t aaaaagcgg

tctttctcca

gggttcattg

t ct gccagaa
ttctccatgg
aagcacggca
act gacagt g
t caatt aaaa
gctgtgttcg
aacccagct a
aagtttgctg
gaattaactg
aaaaaacact
gacaagat ac
ttagttgect
tttactatgc
att ccagt gg
aat aaaaaga
gacact gcct
gat ct gagcc
aagcggt agc
aggagttttg
t gggcgggcet

Pagi na 255

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1595



<210>
<211>
<212>
<213>

156
1739
DNA
Arti

<220>
<223>

But anol

<400> 156
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
actttggtag
aagtgctttt
tagattcttt
ct agatt aag
tacttgcagt
cttat gat gg
cattaggt ac
t aact aat ga
tttcaatgtt
gt gcagat at
ttatagatag

ficial

Synt heti ¢ Construct -

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
aggagtt gaa
tcattat ggt
aaat aaagca
cttagttaaa
t ggaggagga
agat gt at gg
agt att aaca
agat ggat gg
aaat ccagaa
tttagcacat

attaattgag

Sequence

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gaat a
tcctetgttg
ggaggaagt a
ggattacatg
aagggaat ag
agtgttattg
gatttcttta
at accagcgg
t at aagagat
ctatgcttta
tt aat ggaaa

ggaacaat ga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgagt gacc
gggggcgctc
accccgccgt
cctccgtctc
t gaagcccgce
attttacttt
gagaagagat
tt agaaaaaa
t aat agaact
aactttgtaa
act cagct aa
ct aaaaat at
caggaagt ga
caacaggat c
ctttaccaga
gatatttcac

aaacagt aat

ccgcgcgact
ccggat ggta
acgaactttt
cgcggcecegt g
cgt caaggct
ttataatcct
t aaaagctta
tgggtt at at
t ggaggagt t
aaat agt aaa
agccat agct
t aaaat agaa
at caagct ca
accacttcta
at at caaat a
aaacacaaag

aaat aat gt't

Sequence No. 156, Exanple 156: designer
Ni al - pronoter-control | ed chl oropl ast-targeted NADH dependent
Dehydr ogenase DNA construct (1739 bp)

t ggaaggot t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
actaaaatta
ggagct agt a
gatagaattt
aagcctaatc
gttgatttta
cttggtgttc
aaagctttac
ggaactgtta
t at cct aaat
gcat caggaa
aat gt t gaac

cct aaggt at

Pagi na 256

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



t aaaaaat aa
at aat aat ct
aat t aagt gg
ggat gaagt t
ttgatgttca
tt gaagaat t
aagat agat t
attttgtaga
t ggaggcgct

gct ct caagt

ggaagact at
tttaagcaca
aat at at gat
tgtttataag
agt t gaagat
cttcaaat ca
agaagaaat g
att aaacaca
cgttgatctg
gct gaagegg

gatagctttg
ggaagagaaa
gttactcatg
catgatttag
aaaact aagg
ataaatcttc
gct aaaaaat
gaggacat cc
agccttgece

tagcttagct

cacgt aaaaa gcggaggagt tttgcaattt

ggcctctttc tccatgggcg ggct gggegt

<210> 157

<211> 1733

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct-
NADPH- dependent But ano

<400> 157

agaaaat ct g
caaacgaccc
gaccccgege
gct cccggat

cccgcet ccag

gcaccacacc
cgccgtacga
gact t ggaag
ggccgeegtc

cgt gcgecce

at ggt agggt
acttttgtcg

ggt t caaacg
att gccaagt

at ggccgege

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cagaggt t at
cagat t gggc
gt gcaggat t
at agatt caa
aagaggt t gc
cagtaacttt
gcacagat aa
ttgaaatata
cct gacgaac
ccecegtttceg
tgttggttagt
attt gaagcg

Sequence No. 157,

gt gggct gga
at cacat aat
agctgttata
ccaatttgct
ctt agaagga
aaaagagtta
t gat gagcat
caaat t agct
ggcggt ggat
tgctgatcag
aacgatcctc

gttctctctt

acaat agcac
at agaacat g
ttcccagett
act agagt at
at t aagaaac
gaaat aggt g
acagt aggtc
tt at agt aaa
ggaagat act
tctttttcaa
cgttgatttt

ctgcecgtta

Exanpl e 157: desi gner
Ni al - pronot er-control | ed NADPH dependent chl oropl ast-targeted
Dehydr ogenase DNA construct (1733 bp)

gcgagt gacc ccgcgcgact tggaagggtt

gggggcgcetc

accccgecegt
cctcegtcte

t gaagcccge

ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct

gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg

Pagi na 257

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1739

60
120
180
240
300



ct gccccgge
gaaaaggat c
gtggcggttc
ct ggaat aga
t caagggcgc
gat caccaat
tt gat gacat
cgattccatc
at aagact ga
tagattcaga
cattaactca
tagctatgca
aagaagct ag
cact att agg
at ggat gt gc
t agaaagat a
tagttgattc
catt aaaaga
aaagagct at
t gaaaaagat
cgctcgttga

aagt gct gaa

t caggccaac
act agaacaa
gat gaaaaga
agt aaaatta
tgagttaatg
tgatgctgca
t aaagat ccg
aacaagt ggt
aat aaaat at
attagct gaa
tgcaatt gaa
agcgatt gaa
agaacaaat g
aat at gt cat
gaat gcaatc
tgct aaaat a
att aat aaac
atatggtatt
t ggagat gct
ttttgaatgc
t ct gagcctt

gcggt agett

cagat gat ga
ct aaaaaatc
tttggatttg
at agaaggag
agacaatttg
aaagcaat gt
tttacagtac
acagcaacag
cctttagctg
acaat gccac
gcttatgtag
atgattaatg
cattatgctc
agt at ggcgc
tatttaccat
gcaaaacaaa
ttagttaaag
cat gaacaag
t gt act ggat
gtatattatg
gcccect gac

agct cccegt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gatttacatt
tt aaaggt aa
t cgat aaggt
tt gaaccaga
aaccagattg
ggatttttta
cagaat t aag
aagt aacagc
attttaatat
ct aagtt aac
caacattaca
aacatttatt
aatgtttagc
at aaaacagg
atgtaattaa
tttcattagc
aat t aaat aa
aatttaagaa
caaat ccaag
gt acagaagt
gaacggcggt
ttcgtgctga

accaagagat
aaaggcaat g
gt t aggat ac
cccatcagtt
gat t at agct
t gaacaccca
aaat aaggct
attttctgta
aact ccagat
tgcccat aca
ttcaccattt
t aaat cat at
t ggaat ggct
ggctgtattc
gtttaattca
aggaaat aca
gaagat gcaa
t aaggt t gat
acaat t aaat
tgatttttaa
ggat ggaaga
tcagtctttt

atttattatg
ctagtacttg
tt aaaggaag
gaaacagt gt
atgggtggtg
gaaaaaactt
aagttcctag
attacagatt
gt agct gt ag
ggaat ggat g
actgat ccac
gaaggcgat a
ttctctaatg
catatccctc
aaaactt cat
aat gaggaat
at accaacaa
ttgatttcag
aaagat gaaa
t aaat ggagg
tactgctctc

t caacacgta

Pagi na 258

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



LI STADO SECUENCI AS COLO- 23021-801-001- 8. t xt
aaaagcggag gagttttgca attttgttgg ttgtaacgat cctccgttga ttttggcectc 1680

1733

tttctccatg ggcgggetgg gegtatttga ageggttctc tcttctgeeg tta

<210> 158
<211> 1745
<212> DNA
<213> Arti
<220>
<223>

ficial

Synt hetic Construct-

Sequence

Sequence No. 158, Exanpl e 158: desi gner

Ni al - pronoter-controlled chl oropl ast-targeted 3-Ket ot hi ol ase DNA
construct (1745 bp)

<400> 158
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccgctccag
ctgcceccgge
ccgt gggcaa
t gat caaggc
t gggccaggt
cgggcat cgc
aggccgt gat
gcggccagga
gcat gggcga
acaagt acca

agcagcagga

gcaccacacc
cgccgtacga
gact t ggaag
ggccgeegtc
cgtgcgececc
t caggccaac
gttcggcggce
cctgctggaa
gctggecgece
caaggaaacg
gct ggeggcec
aaacat gt cc
ct ggaagat g
cat gggcatc

cgccct ggee

at ggt agggt
acttttgtcg

ggtt caaacg
at t gccaagt
at ggccgcegce
cagat gaccg
tcgct ggcca
aaaaccggcg
ggcgcgggec
ccggeget ga
caagccat cg
gccagcccgce
gt cgacacca
acggccgaga

ct ggccagcee

gcgagt gacc
gggggcgct ¢
accccgceegt
cctcegtctce
t gaagcccgce
acat cgt cat
agat cccggc
t gggcgeccga
agaacccggc
ccat caacgc
cct ggggcga
acgt gct gca
t gat caacga
acgt cgccaa

agcaaaaggc

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegtg
cgt caaggct
cgtcgeccgea
gcct gaget g
ccagat cggt
t cgccaggec
cgtgtgcggce
cagcgagat c
aggcagccgc
cggcct gt gg
ggcgcacgac

caccgccgcec

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
gcccgecaccg
ggcgctgecg
gaagt cat ca
at gat gaagg
tccggcct ga
gt cat cgccg
gacggccagc
gacgt gt aca
at cacccgtg

caggaagccg

Pagi na 259

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaagttcaa ggacgagatc gttcccgtcg ccattccgca gcgcaagggc gatccggtga 960
tgttcgacac cgacgagttc atcaacaaga agaccaacgc cgaagcgctg gccggcctgce 1020
gtccggeett cgacaaggcc ggctcggtga ccgcgggcaa cgcectccgge at caacgacg 1080
gcgccgeege cgtgatggtc atgtcggccg ccaaggccga gcaactgggc ctgaagccgce 1140
tggcgcgecat cgccagettc ggcaccagcg gcctggaccc cgccaccatg ggcat gggec 1200
cggt gccgge cacgcgcaag gcgctggage gcgeccggcet g gcaagt cgge gacgt ggacc 1260
tgttcgagct gaacgaagcc ttcgccgccc aagcctgcgc ggt gaacaag gagctgggcg 1320
t ggacccggc caaggt caac gtcaacggtg gcgccat cge catcggcecac cccatcggceg 1380
cctccggetg ccgegtget g gtgacgetge tgcacgaaat gcagcgccgc gacgccaaga 1440
agggcgt ggc cgcgcet gt gc at cggt ggcg gcat gggegt gt cget ggec gt cgagegcet 1500
gat aaat gga ggcgctcgtt gatctgagcc ttgccccctg acgaacggcg gt ggat ggaa 1560
gatactgctc tcaagtgctg aagcggtagc ttagctcccc gtttcgtget gatcagtctt 1620
tttcaacacg taaaaagcgg aggagttttg caattttgtt ggttgtaacg atcctccgtt 1680
gattttggcc tctttctcca tgggcggget gggecgtattt gaagecggttc tctcttctge 1740
cgtta 1745
<210> 159

<211> 1439

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 159, Exanple 159: desi gner
Ni al - pronoter-control |l ed chl oropl ast-targeted 3-Hydroxyacyl - CoA
dehydr ogenase DNA construct (1439 bp)

<400> 159
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60

Pagi na 260



caaacgaccc
gaccccgegce
gct cccggat
cccgctccag
ctgcceccgge
agat ggggt c
acgt cgagga
tcctgcgcaa
cgacgct caa
acgagt cggt
tcttcgettce
ccgagegttt
tcatccgcgg
agat gggcaa
t cat ccccat
ccat cgacac
acttcat cgg
acagcaagt a
gcaagagcgg
t ggaggcgcet
gct ct caagt
cacgt aaaaa

ggcctcttte

cgccgtacga
gact t ggaag
ggccgecgtc
cgtgcgececc
t caggccaac
gggcat cgcce
gctgagcctc
ggagaagat c
ccccgecgac
caagggt aag
caacacct cc
cat cggcat g
ct acaagacc
ggtgccggtc
gct caacgag
cgt gat gaag
cctcgacacc
ccgcccctcg
gcaggggttc
cgttgatctg
gct gaagegg
gcggaggagt
t ccat gggcg

acttttgtcg
ggtt caaacg
at t gccaagt
at ggccgcegce
cagat ggaga
caggt ggcgg
aagaaggggc
acccaggagg
tt cgcggact
ctcttccaga
tcgattccca
cacttcatga
t cggacgagg
gaggt caacg
gccat ccaag
ct gggcat ga
gt gct ggcca
ccgctgcetca
t acaagt acg
agccttgecc
tagcttagcet

tttgcaattt

ggct gggegt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt
gggggcgcetc ccggatggta

accccgcecegt
cctcegtctce
t gaagcccgce
tt cggaagat
cccagt cggg
t cgaggccat
aggccgaaaa
gcgacct ggt
cgct cgacaa
t caccaagct
acccggt gcc
t cacccgggt
actaccccgg
cggt cat gga
accaccccat
t cat ggaggt
agaagat ggt
acgagaaggg
cct gacgaac
ccecegtttceg
tgttggttagt
attt gaagcg

acgaactttt
cgcggecegt g
cgt caaggct
cggcgtgatc
ttacgaggtc
ccgaaggt cg
ggccct ggece
cgt cgaggcc
ggt ggt gaag
ggccagct ac
gct gat gaag
ggt cat ggcg
cttcgtctcc
gggcgt ggce
gggcccget g
gct gcacgag
ccaggcggat
gaacaagat c
ggcggt ggat
tgctgatcag
aacgatcctc

gttctctctt

gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
ggcgcagggce
gt gct aat gg
ct cgaccgct
cgcat caaga
at cgt ggaga
cct gaggccg
acct cccgcece
ct cgt cgagg
acggccgaga
aaccgcgt gc
acccccgagg
acgct cgccg
ggctttggcg
ct gct gggcece

ggct agt aaa
ggaagat act
tctttttcaa
cgttgatttt

ctgcegtta

Pagi na 261

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1439



<210>
<211>
<212>
<213>

160
1337
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 160, Exanple 160: designer

Ni al - pronoter-control |l ed chl oropl ast-targeted Enoyl - CoA
Dehydr at ase DNA construct (1337 bp)

<400> 160
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccget ccag
ct gccccgge
acct gacgct
t gagccgggce
agggcgacaa
t gcaagagct
agattccgtc
t ggcat gcac
t cggccet gat
gcgcact cga
gcct ggt caa

agccttatct

gcaccacacc
cgccgt acga
gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
cagccgcccg
gcttgeccgge
ggcgttctge
cgaaggggcc
tgtcgecgtc
attccgegtt
cccgggt t at
cctgatcatg
t cgcat agac

caagcacagt

at ggt agggt
acttttgtcg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat gacgg
caggt cct ga
gt cgccgaat
gccggegegg
gcgaaaggcc
at ccagggtt
gccactgatc
ggcggaacgc
tccggccgca

aacgagggga
ctctgcgcect

gcgagt gacc
gggggcgct ¢
accccgcecegt
cctcegtcetc
t gaagcccgce
ttcgactgga
at gcgct cag
ccgat gcgcg
acattcccga
aggcggt gt t
atgccttcgg
gcgcecgceat
agcgt ct gcc
cgat agacgg
cgccect gga

tgtattttge

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecgtg
cgt caaggct
at acgat ggc
tttcgagctg
cgccctgatc
gct gat gaat
cagccggat c
cggcggget g
ggggct geec
gaggctgatc
cggggaagcc
gat cggcaag

ccgcgaggcec

t ggaagggt t
gggt gcgagt
gt cggggggc
gct cgccegg
gcccecgt gg
gggt t cgegce
ct cgccgagt
gt cacgggcg
cggccgct ca
gccgagct ga
gagct tgccc
gaggt caagc
ggcgaggggce
gagcgaat cg
cggtttctgg
gt gcagaggg

Pagi na 262

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaggcggt gt cgccattgcg gatggcctgc gcatcgagcg ggatctttcc acgctggcett 1020
accggagcca ggatgcggcc gaggggctgc gcgettttgt ggaaaaacgg cccgegtcett 1080
t caaggact g ctgataaatg gaggcgctcg ttgatctgag ccttgccccc tgacgaacgg 1140
cggt ggat gg aagatactgc tctcaagtgc tgaagcggta gcttagctcc ccgtttcgtg 1200
ctgatcagtc tttttcaaca cgtaaaaagc ggaggagttt tgcaattttg ttggttgtaa 1260
cgatcctccg ttgattttgg cctctttctc catgggcggg ctgggegtat ttgaagcggt 1320
tctctcttct gecgtta 1337
<210> 161
<211> 1736
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 161, Exanple 161: designer

Ni al - pronoter-control |l ed chl oropl ast-targeted 2- Enoyl - CoA

Reduct ase DNA construct (1736 bp)
<400> 161
agaaaat ctg gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgc gacttggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
gct cccggat ggccgecgtc attgccaagt cctcegtctc cgecggeegtg gcetcgeccgg 240
cccgctccag cgtgecgeccc at ggccgecgc tgaagcccgce cgtcaaggct gcccccgtgg 300
ctgccececgge tcaggccaac cagatggccg gcgcgcagca ggatcttgec gcetgegtccg 360
ggcttgtcge tggccgecgge ggecttggeg gcat cgtgca ggtcgaacac cgcttccacc 420
ggcagcgcca ggctgccatc gagcgcggcg gtgagcagtt cgccgatcat gcggcgettg 480
tcctcggect tggtggectg catcaccttg ctgccccaga agccacgcac ggtggectgce 540
tt gaagat ca catcgccgct ggatatctgc agcggctcgc cggtcat cga gccaaaggaa 600

Pagi na 263



at cagct cgc
gaat cgat gg
cctgcttgeg
gcgtcgeggce
gtcttgccga
aggaattcga
t cgt ccaggc
caggcct cat
t cacccagcg
ttgtagccgt
at cgcaacgc
accttggccg
gcacgctctt
gct gcaagga
agt gacgatg
aggcgct cgt
ct caagt gct
gt aaaaagcg
ctctttctcc
<210>
<211>

<212>
<213>

162
2036
DNA
Arti

cgccttcgge
cgcgcacgat
cagt ggagat
gcaccaggtt
ccgcaccgtt
t cagcat cag
cat ccggcaa
gcacaccggc
cat cgat gac
aattgccgeg
gcacct ggcc
gat cgccgaa
gct gcgacgc
agggat gaag
ctctgctgea
t gat ct gagc
gaagcggt ag
gaggagtttt
at gggcgggc

ficial

cagcaaggcc
gggcgceat cg
tgcgttgceg
gatcacgttg
ggcggt gttc
cgcgct cage
cggcaccacg
ggcgaccacg
acccgecgcet
cacggt ccac
cttgcctgge
ttgggt at gg
gcccgat cgt
cgaacggaac
gcgecggagg
cttgcccect
cttagctccc

gcaattttgt
tgggcgt att

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at cagct cac ccgctgcatt gccggccacc

ccggccageg cgcgcacctt gtcctgecag

at gcccagcg
at gccgcgt g
tgcacgat cc
ggcat ggcga
ccggaggegt
cgct ggccaa
tcgct gcecge
aggt cat ggt
t gcggcgt gg
at ggct gcgce
t gt gaaaggt
tgctgtgtga
actgcgt gca
gacgaacggc
cgtttcgtge
tggtt gt aac
t gaagcggt t

ctttcagctc
cggcggcgag
agtcgccctg
t caact ggca
cggcaaggaa
cctgcaagcc
cgat ggct gg
t at ggat cgg
ggcgct cgece
gcat ggaggt
ggcgcgat gc
agttgttggc
ggccgaccct
ggt ggat gga
t gat cagt ct
gat cct ccgt

ctctcttctg

gt ccacgccg
cat cgccacc
tttcacctgc
accacgct cg
gt act cggcece
ct cgacaccc
cagttccggc
cgcgegecegce
cagt t cgagc
ctcct gccgg
t at cggcagg
gt gcgcgegt
catt aaat gg
agat act gct
ttttcaacac
tgattttgge

ccgtta

Pagi na 264

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1736



<220>
<223>

Synt hetic Construct-

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

Sequence No. 162, Exanple 162: designer

Ni al - pronoter-controlled chloropl ast-targeted Acyl - CoA Reduct ase
DNA construct (2036 bp)

<400> 162
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cccgctccag
ctgcceccgge
gt aaaat aga
atgagttttt
gaagggt t ag
aggagaaact
tggact t aag
aaggctt aat
t cgt gt ggaa
cagctattct
ctttcagcaa
gctccgt aga
agagcaaggt
gcggggagcc
agtt aat cgt

aaaaagt agc

gcaccacacc
cgccgtacga
gact t ggaag
ggccgeegtc
cgtgcgececc
t caggccaac
ggtt caaaat
aaaccggagt
agt gt t gagc
agct cct aat
actggttgaa
cgggggat gg
tagaccgct a
cccagcagt g
ct accaagca
aggt gct aga
atttgaacac
aggt agaagc
caat ggacct

ctacggatta

at ggt agggt
acttttgtcg

ggtt caaacg
at t gccaagt
at ggccgcegce
cagat ggat g
aat ggcacgg
at ggaact at
gagat gggga
atttctaaga
gaagtgttta
cgtagtcttg
ggcgt at ccc
gtttctttag
gt agt cgaaa
gaaat ggctt
ctattagcat
gtgatcgcta
ct aacggggt
gcgagggat g

gcgagt gacc
gggggcgct ¢
accccgcecegt
cctcegtctce
t gaagcccgce
acgat aat gt
gagt at ggga
cacagagt ct
agat t t ggag
at acaggct a
at gagaccaa
acaagcccgt
ttataatatc
cat cggggaa
tttttaaaac
cggctcttct
cagcacct ct
gtagggtttt
t agcgat aat

tggtactgta

ccgcgegact
ccggat ggt a
acgaactttt
cgcggecegt g
cgt caaggct
t gt aaaaccc
gcctaccgtt
tttacaacta
ggagaagctt
cagcgt ggag
tattgttgag
t gaaat catt
ct ccggaaac
cgtaactata
acttttcgat
ggt cgcat ac
cggcatcgtc
gaagaat ccg
agat gaagag

t gat caacag

t ggaagggt t
gggt gcgagt
gt cggggggc
gctcgccegg
gcccecgt gg
atttactatg
gagt ggt t ga
ggctttagta
tcgttagtcg
aat gt gaaaa
ctcttcgata
gat ggggagt
accgt cat ac
ct aaggccgt
ct agcagaca
tttaaacatg
aatt act ggg
tttcatccta
t cagcgt cgg
ttatgtagct

Pagi na 265

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctcccactta cgccatattc ataggttcga aagatagcgc gttgaagttt gcacagagac 1260
t aggggaagc cctgaataat gtggggagaa ggttcccccg tgatttgaag gaaggagaac 1320
tgtacaattt aatactgctt aggaaaaacc ttgagatcca aggtgtgaga gttttctact 1380
cggaaaaccc cggaaatgct tggacgattg cggtgaaaac actagagtca gtcactaatt 1440
ttgcatatag tttaaaatat ccacatacaa tccctaggag acggttcatt gaaat aatag 1500
t gtt gaaaga cgccaaagaa ctcaaggaga cgatcttaca cctaattgaa gacttgagga 1560
gaaacggggt tgataagttc cagacagcat cgataaaggt ttctgaaaga aaccttaacc 1620
acttattgaa ggttctctat attcttggga tttacagggt tgtcccaata ggggaatcct 1680
tttttagaac gccgttagaa ccgtacgatg gtgaattctt acctaaatac ttcacttaca 1740
cgatgtatct tagatttatc gagaagtcgg atgcgctaaa acaccctgaa tgataaatgg 1800
aggcgctcgt tgatctgagc cttgccccct gacgaacggc ggtggat gga agat act get 1860
ct caagt gct gaagcggtag cttagctccc cgtttcgtge tgatcagtct ttttcaacac 1920
gt aaaaagcg gaggagtttt gcaattttgt tggttgtaac gatcctccgt tgattttggce 1980
ctctttctcc atgggcgggce tgggcgtatt tgaagcggtt ctctcttctg ccgtta 2036
<210> 163
<211> 1625
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 163, Exanple 163: desi gner
Ni al - pronoter-control | ed chl oropl ast-targeted Hexanol Dehydronase
DNA construct (1625 bp)
<400> 163
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120

Pagi na 266



gaccccgegce
gct cccggat
cccgctccag
ctgcceccgge
tgctgat caa
acctaccgcec
t cggacct gg
act gcggaac
ccatcctcga
t cggt gcgat
t ggt caagat
cgact ggctg
tct at ggcgt
agt acat cgt
ccacccacgc
gacagggt gc
cggcgact gc
caaagct cac
gcacgttgtt
acgccggeca
accagggct a
gat aaat gga

gatact gctc

gact t ggaag
ggccgecegtc
cgtgcgececc
t caggccaac
gt acaccgcc
gcgct at cca
ggt caccaag
ct gt cggt ac
agggt gcat g
gtgcatgctc
cgacgact gg
gggcacct cc
cggcggcect g
ggt cgt cgat
gttcgccgac
cgat caggcg
ggt gat cggt
ggt gcacgtt
cggctcgtcc
gctaaaactc
ccaggatctg
ggcgctcgtt
tcaagtgctg

ggtt caaacg
att gccaagt
at ggccgcegce
cagat ggaac
gcggggt t gt
at cgt cgggg
gt caaaccag
tgcgccaccg
cccgacggcea
ggcacat t ct
ctgcecget cg
gtctatgccg
ggagt caacg
ccggttgegt
gccgecaccg
ct gat cct gg
aagggaggca
tcgggaacgg

aat ccgcaat
gacgat ct ga
cgagacggca
gat ct gagcc

aagcggt agc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

accccgcecegt
cctcegtctce
t gaagcccgce
tcgacctcga
gccattcgga
ggcacgaggg
gcgat cacgt
gacgct ccaa
gttaccggtt
ccgaacgcgc
agaccgcggt
gcgggot t cg
ccgt ccaagg
t caaacgcga
ccgcggcecaa
t cggcaccgt
ccgt cgt gat
acct gacgct
acgacat cgt
t caccacccg
agaacat ccg
ttgcceccctg

ttagctcccc

acgaactttt
cgcggecegt g
cgt caaggct
cggt cccggg
cctgcacttg
gt caggcatc
tgtttgcagce
cctct gcgat
ccacagt aac
aactatctcc
ggt cgt cggc
ttgcggt gac
cgcggt gagt
caccgcgctc
ggt cgacgaa
cgacgaggac
caccggact g
t aacgagaag
acggctgctc
atacacgctc
cggcgtgatc
acgaacggcg

gtttcgtgcet

gt cggggggc
gct cgcecgg

gcccecgt gg
gt t ggt gaag
accgacgggg
at cgaggacg
ttcatcccga
at gggcgcca
ggcct ggatt
cagcatt cgg
tgcggegt gc
accaccgtca
gcgggegega
aagt t cggcg
ct gacct ggg
gt ggt ct cgg

gcggacccag
acaat caagg
cgtctctacg
gaccaggt ca
at ccacgcct
gt ggat ggaa
gatcagtctt

Pagi na 267

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tttcaacacg taaaaagcgg aggagttttg caattttgtt ggttgtaacg atcctccgtt 1560
gattttggcc tctttctcca tgggcggget gggegtattt gaageggttc tctcttcetge 1620
cgtta 1625
<210> 164
<211> 1249
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- Sequence No. 164, Exanple 164:. designer

Ni al - pronoter-control | ed chl oropl ast-targeted Cctanol

Dehydr ogenase DNA construct (1249 bp)
<400> 164
agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggt a gggt gcgagt 120
gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180
gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggeecgtg getcgeccgg 240
cccgetccag cgtgegecce atggccgege tgaagcccge cgtcaaggct gcccccgtgg 300
ctgcceccgge tcaggccaac cagatgttgg gaggccaaga agccgct ggt gattgaggac 360
att gaggt gg cgccacctca ggcttggcag gttcgcatca agattacagc cactggegtt 420
tgccacacgg attctttttc gttgagcgge tctgatcctg agggtctctt tcccgtggtce 480
cttggccatg agggcgccgg cat cgt ggag agcgttggcg agggcgtaac caactttaag 540
gccggecgatc atgtcattge cctctacata ccccagtgca atgagtgcaa attctgcaag 600
agcggcaaga caaatctctg ccagaagatt cgcctcaccc agggcgctgg tgtcatgecce 660
aat ggatcct cccgettgtc gtgcaagggt cagcagctgt tccatttcat gggcacctca 720
actttcgccg agtacgcggt ggtggccgac atatcggtga ccaaaat caa cgagt cggct 780

Pagi na 268



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccattggaga aggtgtgcct tctgggctgt ggcatttcca cgggctatgg tgccgecttg 840
aacaccttta ggtggaacct ggcagcactt gcgccgtctg gggtctgggt gctgttggac 900
t ggcagt ggg tctgggct gc aagaaggct g gcgccgccaa ggtctacggce atcgacatca 960
atccctccaa attcgagctg gccaggaagt tcggcttcac cgactttaaa tggaggcgcet 1020
cgttgatctg agccttgccc cctgacgaac ggcggtggat ggaagatact gctctcaagt 1080
gct gaagcgg tagcttagct ccccgtttcg tgctgatcag tectttttcaa cacgtaaaaa 1140
gcggaggagt tttgcaattt tgttggttgt aacgatcctc cgttgatttt ggcctctttc 1200
tccatgggcg ggctgggegt atttgaagcg gttctctctt ctgccgtta 1249
<210> 165

<211> 1769

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- Sequence No. 165, Exanple 165: designer

Ni al - pronoter-controlled chloropl ast-targeted Short Chain Al coho

Dehydr ogenase DNA construct (1769 bp)

<400>
agaaaat ct g

caaacgaccc
gaccccgege
gct cccggat
cccgcet ccag
ct gceceegge
t gaccact ca
cgcacggcce

acggcct cge

Pagi na 269

o gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60
cgccgtacga acttttgtcg gggggcget ¢ ccggat ggt a gggt gcgagt 120
gact t ggaag ggttcaaacg accccgccgt acgaactttt gtcggggggc 180
ggccgecgtc attgccaagt cctccgtctc cgecggecgtg getcgecegg 240
cgtgcgececc at ggccgege tgaagcccge cgtcaagget gcccccgt gg 300
tcaggccaac cagatgatca tcaaaccgcg cgtgcgtgge ttcatctgeg 360
tccggt cgge tgcgaggcca acgt caagga acagat cgac tacgtgactt 420
gat cgccaac ggcccgaaga aggtgctcgt gatcggcgecg tcgaccggcet 480
ggcccggat c tcggeccgect tcgget cggg cgcggacacg cttggegt gt 540



tcttcgagcg
cgttcgagaa
tct ccgacaa
at ct ggt cgt
t cagct cgac
aggaaacgat
t cgccgt gat
tgctggccga
acatctactg
cgat ccgcga
tcgt cacgca
aggt gat gaa
aggacagcat
acaaggaact
acgacaacct
tcggcttcga
ccggcat cat
cct gacgaac
ccecegtttceg
tgttggttgt
atttgaagcg

<210> 166

cgccggceagce
attcgccgcece
ggt caagcag
ctacagcct g
gct gaagccg
ccgcgaggt g
gggcggcgag
cggcgcgaag
gaacggct cg
gaagct cgcc
ggcgagctcg
ggaaaagggc
gt acggcgcg
cgat ccgcag
gt acgagat g
gat cgccggce
cgacacgacg
ggcggt ggat
tgct gat cag
aacgatcctc

gttctctctt

gacaccaagc
gaaaaggggc
at cacgat cg
gccgegecegce
gt cggcaagt
acgct cgagc
gact ggcaga
accaccgcgt
at cggt gagg
gt gcat ggcg
gcgat cccga
acgcacgaag
acgccgcaca
gt gcaggcgc
accgacttcg
gt cgact acg
gcct gat aaa
ggaagat act
tctttttcaa
cgttgatttt
ctgcecgtta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgggcaccgc
tctatgcgeg
acacgat caa
gccgcacgcea
cggt gacgtt
cggcgacgca
t gt ggat cga
t cacgt at ct
cgaagaagga
gcgacgegeg
t gat gccgcet
gctgcat cga
t cgacgaaga
aggt cgt cgc
ccggttacaa
acgcggacgt
t ggaggcgcet
gct ct caagt
cacgt aaaaa

ggcctctttc

cggct ggt ac
cagcat caac
gcaggacctc
t ccgaagacg
ccgcggectc
ggaagagat c
cgcgcet cgece
cggcgagcag
t ct cgacaag
cgtgtcggtg
gtacctgtcg
gcaggt gt ac
aggccggcetg
gat gt gggac
gaccgagttc
gaacccggac
cgttgatctg
gct gaagcgg
gcggaggagt
t ccat gggcg

aacagcgccg
ggcgacgcgt
ggcaaggt cg
ggcgagacga
gacaccgaca
gacggcaccg
gacgccggceg
at cacgcacg
aaggt cgt gt
ct gaaggccg
ctgctgttca
gggct gct ga
cgcgcggact
aaggt cacga
ctgcgtct gt
gt gaagat cc
agccttgecc
tagcttagcet
tttgcaattt

ggct gggcegt

Pagi na 270

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1769



ficial

Synt hetic Construct -

Sequence

DNA construct (6110 bp)

<211> 6110
<212> DNA
<213> Arti
<220>
<223>
<400> 166

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
gat gacat ag
gggaat gcaa
act gaaagt g
cttacagagt
gctgcaggtc
t gt cat ggcc
gagat aaaga
cctcgccaca
aaagat agaa
atccatctgc
at aaggggca
at aaaggaag
ggact t gcat

gcacttaatg

gcaccacacc

t gggat gat t
t caaaacttg
t gat gagcgt
aggttctcta
agtttcagga
gtttcagatc
caaaaagacc
ttgaacttgg
ccacat t aat
at agagct ga
tgtcacgtta
ctgtcatctc
agct gaaacc
at gaaccgca
t cgcagacat
cat cagaagg

aacacaccaa

gcagaaat at
tcccctcaca
agt t at gagt
ct at aaaaat
t gat gggaaa
gat ggt cagc
cgcagaat gg
aaccctattc
tgagtatcta
gggaat ccag
cgtcatcatt
cagcatattc
cgt ggat ccc
aaact cagat
caggagt att
aat gct gaat
t aagcat aga

atttacaata

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ I D NO 166,

aggggct agg

agttcctcaa
gct gagt aaa
gtgacatgtc
acaat aaaaa
tcccacagaa
gat gaagccc
at gggt agt g
aat gccat gg
gaagct ggac
tattggggta
at gcgcggat
cgt gaaacag
tat gaacttt
gagagt at aa
gcgcagtttg
aacgt t gaga

ggagccat aa

exanpl e 166: a desi gner
hox- pronot er-control | ed Fornyl met hanof uran dehydr ogenase (Fnd)

agt t gagggt
attattctcc
aaatt act ct
ccgt ct gcgg
caaggaat gc
tacttagacc
tt gacgct gc
agat gt caac
tggatt caaa
agagcgct gc
caaat gtt at
ttttcagaga
caacaact aa
tttcagcact
cagggat at ¢
gagccatcta

tggttctcaa

gaggtcattg

actctggttc
t at aaacaat
ccacgcct ca
agggt ctt gt
ttgcaggatg
ccagat t aaa
agcagagat a
t gaagccat g
t gcaaccat a
t acggcaggt
ggact ccat g
acgt ggt aaa
agcct ccgat
gcttacagtt
agt t gaaacc
t ggaggt ct t
act ggt agct

taatgttgca

Pagi na 271

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



ggatttaatc
ggttatccac
t ccgat gcgg
gagt at at ga
gtatctgatg
cgctttgaca
gagagcaacg
t aaat gggat
at aagacccg
gaagggaaca
gatcagtt aa
aaat ccggaa
ggcggt gaaa
ggcaccat aa
t ggcgt ggca
ggt ggt at ga
cgaat gaat g
at ggt at cag
gagat ct caa
gaaaaaaat c
aat gagaccg

ggaagt acga

aggtggcttc

gct acaaccc
tcctegttat
aagagat t cc
ttgtgatccc
atgttcccat
aacat act ct
ttgtgttggt
atctgtttga
t caaaagacc
t acggat cga
aaat cat cat
t agaggt aaa
aaat t aat gg
t gaaaggagg
t ggccggaga
ggggt gaaat
gt at cat caa
catt caaaga
cggagggt aa
at gaagggag
t ccgt gaagg

at gggagt at
cggagaaaca
at gt t cagat
t gt aat at gc
tggagttatt
ccaccat aag
t agacagat c
accaaaat ca

agggct ggat

cctaggcgaa
t ggggat gt ¢
aaacggcgat
tggaaat gtt
aaacgcgggg
t aaaat cat t
aatttatata
aacagt acgc
aattcat gga
agat ggat cc
tctatacatc
agt cat caca

gcagat aat a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggtttcccct ttggtgttga ttttacaagg

act at agt cg
cttggagctc
atagatattg
gat gct at gg
gcattcacaa
ct t gagaggg
gatttccaga
cttgat gaaa
ttttttgaga
agcagggt ga
gt cggact cc
tcttcatgga
gattatgttg
at acagggt a
ggt ggagat g
ggggat gct g
cggat ct cct
cttatgatcc
aattataata

aaaaagggaa

aagggaggca

atcttctcca
acctccccaa
ccccatgtcc
agt ccagcgg
cat caccatt
tt aaat caat
tacctctgga
ttcgttccct
t agcagagac
agt at at cgg
agcttggctg
t cggcat gga
gctgcgcat a
at gcagggaa
caggtaattt
gaagggcccc
ctctcctcce
t att caaagg
agaaccttca
tt aaagt aat

at aaact cac

gagaaaagaa
agaat gcgtt
aacaacactt
caccttctac
ccct gaaaca
t aaaggcgaa
agcagat acc
t caagt at ac
at cccat gaa
ttcagggatg
t gaaat gaaa
aat gcat ggt
t aggggagag
caat att ggg
ctgcggcatc
cggagcagag
gggat t caag
agatctatcc
cattctagag
ct acaacagt

agat gat t at

Pagi na 272

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



at agat gaat
gaaaatgttg
ggaat ccaga
ccgt at accg
gcttcacaag
aaat gagt gg
agcccgggea
gaagt cgat g
caggccat at
atggct gt ca
at act ggatc
cgcaaggt at
tcctggtatt
aatctttgca
aaaagat aaa
gat ggagaaa
gat gcaaaga
t cacacat ag
cgt ggaat aa
ccaacatgtc
gcagcagt ac
cttgatatac

gaaaat aact

gt gcacgct g
tcgtatcatc
t gggaacaat
agt caaccgg
gt gaaaggat
ggcaggt cag
gt gt cat agg

aagaaattta
gcaaat caac
t cat caacag
ct gaaaagac
ccgcagaaga
ttgttgatagt
acgaaccttt
t ggaat at at
aaaaggacat
ttat agat gt
caggaccaaa
aacct gcacc
caacaact gg
cacccttaga
caacat t aac

t agaaaaact

ctgtattagt
acat ggaaat
attcataccc
ttccccaatg
cct gagt gcc
agaat acctt
agctcatatg
tgttacat gt
aat aggaaat
aaagggt at g
cgtcaattac
agt gaat cca
gatcgttcca
cat aaaaaga
ttt aaaaaat
act aat aaaa
t acaaat aaa
act at cagt g
at gt ggt gct
gt acaggt at
ggcaaaacat
actctttggt

agctttattc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cct gaagact
gaagttgttc
agaggt at at
t at aaaggag
gaggaacttg
gatttaat aa
ttact aat ag
gaaacgacaa
gggagact ga
cct ggagaaa
ccgat cat ac
gaact cat aa
gaaaaagaaa
aat gagct gg
ggt att gt at
gat ggat aca
tt agt aat gc
ggaagat t at
at t gagggat
act cgt at gg
gcacat gaag
aat aact ggt

at at caaaat

at aagct cct
t gagagct gt
gggccaat gt
tgccggttta
t agaggaat a
aaaatttcag
ccaggaaggt
actgtttacc
at at cct gga
cagt ccaggc
at gaat ggt a
gagccggt ga
agaagat aat
atctctgtcc
tt gat ccagc
tagttagtga
ct ggaggagt
at cgt ccaga
tt gaagcagg
gat at acaac
aaat aaacag
tcatgcttaa

ggt t gaaact

aggt gaaccc
t gaggaccct
gctaacgcca
tcttagaaag
cgggat ggga

tgggttcgca
ccttgatttt

cgacgcattc
cact ggaaaa
tcttagaata
cat gaacacc
aaat ct at at
t gaaat ct gt
agcttgtctg
aaat aat at t
agt at caaag
agatttacac
agat acaaga
attttccata
agt aacagaa
t att ccaaac
at at gt t aag

agcaaagggt

Pagi na 273

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



tatggaatta
gat ggacttg
ct aact aaag
cttggacatc
aagaaaaat a
gcat at aagg
at aaat aagt
acaat gact g
gcaaat aagg
cgagcaccag
gat ccat gga
ccacgt gt aa
gtacat agtt
aat gaaat ag
ggacatcttg
tttgatacaa
tacact at aa
agt aaacat a
gaaat aacac
gatcattata
atggatatta

tctacattaa

aaat agt aaa
at gat ccaga
t aaat gaaaa
ct ggaaact a
agaat gt aac
gaacat cat g
caaaacat at
cagat gcacc
at at agaggt
t aagt gt act
aattggcatt
tttcat ggat
gggcaacaag
caacaattac
gt gt aggt gc
cacttcttaa
aagat ggt at
t at ggact aa
cagaatttaa
t aaaacct ga
t cat aaat ac

aggat gaat a

tccat gt gga
accacact gg
attaggttta
t gaaacaaca
aagagat caa
gagggat gtt
gact t gt gat
aat ggagt at
t gaaacttca
t caat gggct
aacaact gat
aat gagt aat
aagaacat ca
aagggcaagt
aaaggct gat
aaat t cacaa
gatcat ggtt
tgtttgtgge
t aagt at t at
tacttgtgta
aggt acgagt

cagacaat ct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agt gaagcat
ggt gt aacag
ccccattctg
ctt gaaacat
gtgttacatg
acat caggt g
att ggacaga
gatttataca
tctggactta
attgggcttg
tcaccaaatg
gaaaaact aa
cttggaagtt
ccagcaaaaa
gtttcagt at
acact t gaaa
gat cat ggaa
tt agaaaaag
act at aaaat
gat at agaat
attat ccaag

acagct gt ag

ggggt t gggg
gacgt caagt
tgcatgttca
ttgattgtgt
caacacacgt
caccagaatt
taaccttcga
gact aacagg
tt ccat caat
aattcttcct
gt ggtccatt
at gat at gct
at gat aggga
tacttggatt
at gat at aga
acaagttatt
aaattgttaa
aagaggct aa
at gaaaatta
at gaggatta
cattttatga
cttttatgga

aaaaaat gt a
aat acaggct
t acaaat gac
aaaggat at t
acagttccat
gattgattat
t gaaacaaca
act t aaat gg
atattctaaa
t ggaat aaaa
t at cagat at
t gat aat caa
atattcctgg
aacagat aga
t gt ct at gac
aaacagttta
at t agt agat
tcttgtagat
tggtgttcca
gat ggat gaa
aaagaaaggt

t ccaagggat

Pagi na 274

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gaaaaaat tatctctaaa accacgtgat aaaataaatg taacatctaa atggggaagt 5160
gt aacaat at atgcagataa atcccatgat gcaccacatg aaggtatgat attcatacca 5220
aggggaccat gggccaat at agtaataagt ccagaaacat attgctgtaa tattccaaca 5280
t at aagggag t aaaagcagt aattaaaaaa acagacgatg aagtattact cgtagcaaat 5340
Ctaat gcat a aaacat acaa t aaat at aaa tataacacaa aaactcttgg acaaaagcca 5400
gt at at aaaa aaat agggga gtaaatgtta tgtgttaatc aagatcattg tttagggtagt 5460
ggagcatgtg ttatagtatg tcctgttaat caagaaatct atccagaggt tattggaggt 5520
aat gggccag atacaacaga tgtggtaatg ttagttgaaa atggagtaat aaaactattc 5580
cat ccagaaa aatgtgtaac atgtatgaaa tgtaatgata catgtccaac aaaggcaata 5640
tat cat aagg gagact aat g aagt aagt ag gaagcaggga gcaggggaaa gaaaattgac 5700
aactgtacaa gattaatcgc gtctctgagc aatgaccaaa tacatctacc tccacggttt 5760
tcttccagcc ccctatctgc gaaagcacaa gatattagca agcgtttcgc ccaaattcac 5820
at acagctaa caatccctga tctcaatgct ggtgaatttt ctcagttaac aatcacgcgc 5880
caaattcaac aagttgccgc aattttccct gataattctg aaccaataac gctgat aggt 5940
tctagtttag gcggtttaac tgctgcttat ctaggacagc gatatttaca agtacaacgc 6000
ttagttttat tagcgccagt ttggtttttt atcccattgg ttgcccaaaa tgggtgaaga 6060
agctgtcaca agttggcaac aaacgatata ggttctctct tctgccgtta 6110
<210> 167

<211> 1538

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- SEQ ID NO 167, exanple 167: a designer

hox- pronoter-control | ed Fornyl
bp)

transferase DNA construct (1538

Pagi na 275



<400> 167
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
gtagttccct
cttcattgcc
gttgacgttt
ctcattggtt
caccacacca
agcct gggcece
tgcaaccccg
gattgagtgg
cttgagtttg
ggttgttggt
cttctttgat
t ggt ggaacg
acctgttgcec
cctt gaaacc
ctccattgaa
ttaat cgcgt
ctatctgcga

atccctgatc

gcaccacacc
t gggat gat t
t caaaacttg
t gt t agaaga
gcacttatct
tcccttacaa
t caggt at ct
gaggcgt t ga
ccggggaat g

gcaaggaggg
tcctttattc

attttccttc
aat cccacat
gct gt aagt a
gggt t gcaga
tagcagtcta
tcggttgcag
ttgat accga
gt aagt agga
ct ct gagcaa
aagcacaaga

t caat gct gg

gcagaaat at
tccectcaca
agt t at gagt
ggt cat ggag
taattatgcc
cctcttegtt
cgctgcectc
ggaacttgta
gtgttaccgt
ctgatgcctg
caaatt cgct
catcaatttc
tgagcttctc
tacccatccc
tcattattat
tacctgcctc
ctatctttge
aggcct ccge
agcagggagc
t gaccaaat a
tatt agcaag

tgaattttct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aggggct agg

agttcctcaa
gct gagt aaa
tttgatctgg
t ggaacggt a
gacaccgt ct
aacct cat cc
cttgtttgat
gcct t caact
act gt caccc
tt caat gagg
aagttccttc
gtcctcgtca
tatcctttca
gt at ccgggc
t gcagggcac
aagttttttg
aaat gt at cc
aggggaaaga
catctacctc
cgtttcgecc

cagttaacaa

agtt gagggt
attattctcc
aaat t act ct
tat gct ccaa
cat gcggcct
at aact at ct
ttgagtgtca
ccaacctttg
gcggctattg
at gat gaaga
aagt cgcct g
t cgt agccat
t cgagagcat
aggagtt cat
cttccatcgg
cct at aacag
gttgctgcag
tctatttcaa
aaat t gacaa
cacggttttc
aaat t cacat

t cacgcgcca

actctggttc
t at aaacaat
ccacgcct ca
ggttgccgee
ttataccttc
catatacccc
cgcacatctt
aacct gaagc
cat ccact gc
agtttccgcec
acatt at cgg
ccccgaagaa
cgaat act gc
ggt ccaggt t
gtgtctcctc
atgtaccgta
tt acaaggac
caccatttat
ct gt acaaga
ttccagcccc
acagct aaca

aatt caacaa

Pagi na 276

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gttgccgcaa ttttccctga taattctgaa ccaataacgc tgataggttc tagtttagge

ggtttaactg ctgcttatct aggacagcga tatttacaag tacaacgctt agttttatta

gcgccagttt ggttttttat cccattggtt gcccaaaatg ggtgaagaag ctgtcacaag

ttggcaacaa acgatatagg ttctctcttc tgccgtta

ficial

Synt hetic Construct -

Sequence

SEQ ID NO 168,

exanpl e 168: a desi gner

1380
1440
1500
1538

hox- pronoter-controll ed 5, 10- Met henyl -t et rahydr onet hanopterin (H4
cycl ohydrol ase DNA construct (1631 bp)

<210> 168
<211> 1631
<212> DNA
<213> Arti
<220>
<223>

net h
<400> 168

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
gttcaagat g
atagattgtg
tgtcttggtg
gctatgcctg
aaagcaggat
acacat aaat
attgcagtta
gcagat gagt
cttgttggat

anopterin)

gcaccacacc
t gggat gat t
t caaaacttg
t gat gagt ga
cagaaaaat t
gt gt t aat gc
gaatttgtga
ct gt t aaggt
ggaaaat aga
tt aaagat aa
ttactcttga
gt ggt gt aaa

ctattcaaat

gcagaaat at
tcccctcaca
agt t at gagt
aagt at gaac
aaaagt aat t
t aagggaagt
tgttggaatt
t aaaact gat
t gtt aat gga
taacatttat
agcagat aaa
accagaaaat

at ct ggt aga

aggggct agg

agttcctcaa
gct gagt aaa
at agcagcaa
ccat caacat
att aaaggt g
t caat acctg
tttccagcat
tattatgcta
aaaat aact a
ttacctgatg
ttaaccat ac

gctcttgaaa

agt t gagggt
attattctcc
aaatt act ct
agaaaat t gc
t at ccaat gg
gggaattatt
gt gact t aag
t aaccact ct
taggttctgg
actatattga
aagat attgc
ttgttgcacc

ct ggaat at a

actctggttc
t at aaacaat
ccacgcct ca
t gat aaaat g
aacatctatt
t acaaaagt a
tgat at aatg
tggttctcag
acct gct cag
agat t cagat
taattatatt
tacatcttct

caaaat gt at

Pagi na 277

60
120
180
240
300
360
420
480
540
600
660
720
780



gaaat aat ga
ccagttgatc
ggaagagcat
aatttaccat
gcaaat cagg
aat gat at ga
aaatcttttg
agcaggggaa
atacatctac
aagcgtttcg
tctcagttaa
gaaccaat aa
cgatatttac
gttgcccaaa
ttctgcegtt
<210>
<211>

<212>
<213>

169
1475
DNA
Arti

<220>
<223>

act t cgat gt
ct gat agt ct
attattatat
catctgcttc
atttctataa
taact ggt ca
aagt t aaaga
agaaaat t ga
ctccacggtt
cccaaattca
caat cacgcg
cgct gat agg
aagt acaacg
at gggt gaag

a

ficial

Synt heti ¢ Construct -

tact aaaat t
taaagctatg
t gaacct gat
t gat aatt at
aat gcct aag
aatgttccac
aataatttat
caact gt aca
ttcttccagce
cat acagct a
ccaaattcaa
ttctagttta
cttagtttta

aagct gt cac

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acatatgctg
ggt aaaact a
gaaggt gaag
ggt caaagct
gatatttttg
acaggattta
gaaaaat aat
agat t aat cg
cccctatctg
acaat ccctg
caagttgccg
ggcggtttaa
ttagcgccag

aagttggcaa

SEQ I D NO 169,

caggt attac
at gat gct at
atttagaaga
ttattgaatt
caccagcaca
tagatcttaa
gaagt aagt a
cgtctct gag
cgaaagcaca
at ct caat gc
caattttccc
ctgctgctta
tttggttttt

caaacgat at

exanpl e 169, a desi gner

ccctattaca
catgtttggt
attagct gct
atttaaagaa
agttattgtt
acgt ct aaaa
ggaagcaggg
caat gaccaa
agat att agc
tggtgaattt
t gataatt ct
t ct aggacag
tatcccattg

aggttctctc

hox- pronot er-control | ed 5, 10- Met hyl ene- H4- met hanopterin

dehydr ogenase DNA construct (1475 bp)

<400> 169

agaaaat ctg gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc

Pagi na 278

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1631

60



gt caagcatt
agat at aagg
gaggt agat a
cctgtgct gg
gt gggt t cag
gaaat ggaga
aaggcaaggg
ggcct caggg
gacccgat ga
tccgacgtta
gat gcaat ga
gacacagat a
at ggct gcat
gt acaggacc
gct gccaaac
acaccacacg
t agt gaagt a
atcgcgtctc
t ct gcgaaag
cctgatctca
gccgcaattt
ttaactgctg

ccagtttggt

t gggat gat t
tcaaaacttg
tgat ggtt gt
acctgttact
gt gcaaaaat
gggactttgt
agctcctttc
t caaggat ga
t aggggcaag
t aaaggt cct
tt gcagat gt
aggcggt t ga
at gagat agc
ctgaccagta
ttgcaattga
gt aaggaagg
agt aggaagc
t gagcaat ga
cacaagat at
at gct ggt ga
tccct gat aa
cttatctagg

tttttatccc

tcccctcaca
agt t at gagt
aaaaat t ggt
t gat gagagg
gaaccccgat
tatattcata
agcggct gat
aat cgaggag
aagggagttc
tgcattcaca
t gaagccgga
ggcagcaggc
aaccaaggt g
cat accaat c
agcaagggaa
caaaacactt
agggagcagg
ccaaat acat
t agcaagcgt
attttctcag
ttctgaacca
acagcgat at

attggttgee

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agttcctcaa attattctcc tataaacaat

gct gagt aaa
at aat aaaat
gcagacaggc
gaaat cgaaa
agcccaaacc
gttccagcca
cagggacttg
ct ggacccaa
ggcgcat aca
aaggcacct g
t acaccaacc
gct gacat ag
gttgcct cag
at cgaaaagg
agcaagaagg
ggaaagaaaa
ctacctccac
ttcgcccaaa
tt aacaat ca
at aacgct ga
ttacaagt ac

caaaat gggt

aaattact ct
gt ggt aacat
caaacat aga
gggcagt acc
ccggt gcacc
t gat cat agg
gat acat aat
cagagat ggc
gggtt gt gca
aacttcctca
cat at gcaaa
acgt cagggg
cacacgaaat
ccaacgacac
atcttctgge
tt gacaactg
ggttttcttc
ttcacataca
cgcgccaaat
taggttctag
aacgct t agt

gaagaagct g

ccacgcct ca
cgggacct ca
tgtctgtgtc
aaccatgctt
tggccct gca
t gacgcacca
agt aaaggcc
atccttcaac
gaacacaat c
ggt ggt aat a
ggccaaggcc
ctgcttcatg
gctatctgca
cgt gct gaga
caagccagaa
tacaagatta
cagcccccta
gct aacaat c
t caacaagt t
tttaggcggt
tttattagcg

tcacaagttg

Pagi na 279

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaacaaacg atataggttc tctcttctgc cgtta 1475

<210> 170

<211> 2594

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- SEQ ID NO 170, exanple 170: a desi gner
hox- pronot er-control | ed net hyl enet et rahydr of ol at e reduct ase
and/ or net hyl ene- H4- net hanopt eri n reduct ase DNA construct (2594
bp)

<400> 170

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
ggggat gat a
ct gcaggt gt
tttttccatg
atatttggcg
at gcaggccg
gcact gggtt
gaact caaag
gcccttaatc
gat cagct gg
ttgat ggtcg

at cact ct gg

gcaccacacc
t gggat gat t
tcaaaacttg
tgctactcta
tcttcccaca
ttaatctgtt
cggt t gacga
gcccgggcegg
cgct cccgga
t gaat aaagt
gggt cggcaa
tcttcaccgce
agggaat cca
ccggacaggc

agggcgat ac

gcagaaat at
tcccctcaca
agtt at gagt
cctt gggacg
t gacggccat
ccacacagat
tttcgtcggg
atttcagggg
ccagggccat
cggcgeceggce
agggattggce
aggcgaat tt
cgt cat ggac
agaggacgtt
ggt tgcggt c

aggggct agg

agttcctcaa
gct gagt aaa
gggat acagg
gat at ggacg
ggccacccct
gacaat cat c
cat gacgccg
aaagcgttca
attgatcttc
ggcggegecg
tttctcatcc
gtttttcgec
ccgcat ccce

ccgaaccgtc

agtt gagggt
attattctcc
aaat t act ct
ccggcttcct
ccggct acac
tcggccttgg
ccggccaccg
gcaataattt
aaacgct cca
ttctccaggce
at gaagaagc
cggaggt cct
gt cggat ggt
aggct gt agg

at ct ggat aa

actctggttc
t at aaacaat
ccacgcct ca
t gacgat ggt
cct cgat gga
ggt cggaggc
attgttgcat
tggctctttt
t at caaaaat
gcat gacccg
ggggttcctg
t cacgat ccg
t accaaaaga

cacccaggag

tgggttcgee

Pagi na 280

60
120
180
240
300
360
420
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cccggcect gg
gttgtccgtc
ctct gt agga
ggagaggatt
ggagcaggat
gaagttgcgg
gct gcagagt
gccggt gaat
gacaat cccg
gttccaaaac
gt aacgact g
aaaggcgaca
at aat caccc
ggt at cgcag
ggccaggt ct
ctt ggaaaga
t gcgacat gt
gccgttatga
ct ggaacaga

gacccgggtg

cttcccacag

gggagcaggg

aggacgt gga
aggt t cat gg
t cggcgt get
ttcgccatct
gttacagaac
aaaaagt t gg
t gaaat acct
tcactgttgt
aaacgat t at
ccccgaaggg
acgacaggga
t gcagaaagg
acgcctgtac
at aaggt gga
acat cgcgga
aagcccgcgg
gt gcagcact
atattctcgg
t caccgccta
tattccttgg
ttcttaaatc

gaaagaaaat

ccccagceggce
cat caacgta
t cggcggt cc
tgctttcaac
acat gct gca
caaaccggag
ggct ggaat a
gaaggacttc
gccgaagat c
cgccat acac
agcagt acgt
cattat agaa
gattccgaca
agttacatcc
aggat at gcc
acatgccttc
taccgctata
tgcacctgcc
t at gaagaag
aact gcagac
actt gagaaa

t gacaact gt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gat act cgac
gt cct t gagg
aat ct caccg
cat at gacca
acaggaat ca
at agcgat ga
gacgat at cg
gattacaatg
agggagaagg
tttgttcatc
gat gcagacc
aaat t cgcag
acccttttct
t at caccccg
t cagaagaag
aaacttcctg
acct acgccg
ggat t cagcc
gt aggcat aa
t caat gaact
agggcaaaat

acaagattaa

aggcggacga
agagcggcgt
ct gaccagaa
tt aaaaaagt
ccaactttgc
cgcact ccac
tcat ctcgga
aagt cat caa
tt aacgaact
ccgaagacct
t gat aat cac
gagat at caa
at aagat att
gctcagttcc
ct at caat ac
cagaact t at
gactgctt gt
agat gat ggc
agaaccttga
t cggacct at
aat gaagt aa

tcgecgtctct

tggccgtctg
gcttcttgat
attgcccctg
tgcaatcttg
aagagcat gc
aattgccatg
tccgtcattt
agcccacaaa
cgccaagaca
aggcct gaag
ctggctgcca
agagggagca
cgaggaactc
t gagaacaag
aat at acgaa
cgggccggta
at accgt gat
gacggaat ca
agagaacctt
cgccgagatc
gt aggaagca

gagcaat gac

Pagi na 281

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



caaat acatc
agcaagcgtt
ttttctcagt
t ct gaaccaa
cagcgat at t

ttggttgecce

tacctccacg
t cgcccaaat
t aacaat cac
t aacgct gat
t acaagt aca
aaaat gggt g
gtta

ficial

Synt hetic Construct -

gttttcttcc
t cacat acag
gcgccaaat t
aggttct agt
acgcttagtt

aagaagct gt

Sequence

hox- pronoter-control | ed
Met hyl t et rahydr of ol at e: corri noi d/iron-sul fur protein
met hyl transf erase DNA construct (2819 bp)

ctcttctgee

<210> 171

<211> 2819
<212> DNA
<213> Arti
<220>

<223>

<400> 171

agaaaatctg
gt caagcat t
agat at aagg
gaggt agat a
gtattcatcc
caggggat ca
gt t cagcagt
aaccccgggg

gct gt t aact

gcaccacacc
t gggat gat t
t caaaacttg
t gt caggcct
tggccgt aca
aggat aaagg
cgcctttcecg
tatttttgce
cccaggggtt

gcagaaat at
tcccctcaca
agtt at gagt
taatcttccc
gggcggt gge
aat ccat acc
gcaggccat a
gcagggeggce
t aat cagggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agccccctat ctgcgaaagc acaagat att

ctaacaat cc ctgatctcaa tgctggtgaa

caacaagttg ccgcaatttt ccctgataat

ttaggcggtt taactgctge ttatctagga

ttattagcgc cagtttggtt ttttatccca

cacaagttgg caacaaacga tataggttct

SEQ ID NO 171

aggggct agg

agttcctcaa
gct gagt aaa
ggccegggcg
ggcccgcaac
tttagtgagg
ggaaacgttg
aaccgattcc

at caaggt ag

exanpl e 171: a designer

agt t gagggt
attattctcc
aaattactct
gcagat at at
aggcccatta
cacat aacca
gaaaggccgc
agagcct cca

atatcgtctt

actctggttc
t at aaacaat
ccacgcct ca
act ccaggca
atggcatatc
t aaaggcccg
agat ggtgtg
cgccgtactg
ccggt at gcc

Pagi na 282

2280
2340
2400
2460
2520
2580
2594

60
120
180
240
300
360
420
480
540



ggcct ct acc
cggcat gccg
aggcaaaact
cttat gggct
aacat caacg
gatgcttgtc
cagttcctgg
ggagttaatt
ttacttccaa
aaact cat ag
cagaagct cg
aaccaggt gg
cccacagccc
gccagtgat a
at agcgct ca
gctgaactta
ct cgaggt cc
gagat ggct g
ctt gaggaga
ct ggaccccg
at aaggcgcc
ccagcact ct

gttgcagcca

agcccgggt a
ccgt cat cca
tcct cccage
gccaggccgg
acttcctgga
ccgcagttaa
at at aat cct
aact ctccga
aaacaaact g
aaaaggaact
aggacct cct
t ggt t ggggg
tcgtggttga
t cat gaat ct
ggaacaaat ¢
acttccctgt
tgggggat ca
atctttccat
t gaagaacct
gaacat t cac
ttgcagttga
caaggctttc

cact cat gaa

ccagcttacc
t gcaaagggc
gctgcttctc
cagccagggc
cgatattcac
cat cgat aat
tatcccggtt
caacgagcat
t ggt aaat gt
cacact ggat
t gcgccggcet
t gat gaggt ¢
tcttccagat
t aaatt cgag
aggaagccct
tgttctatgc
gaggcccctc
ttcatacggc
cacaagaaga
aggt gaggga
ggaaagggat
aggaggggat

ccgctacgee

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agcaacgcga
gataacctta
ggcggt gat g
ctcggegetg
gagccaggtc
at cggct ccg
agcaat agcc
tt gcaggt aa
gacgagt cat
gact gcccgc
gt gagggaaa
ct ct acaggt
gacct accat
cgtaccggtg
gaaaaatttg
acattcgatc
at gt at gcgg
tgcccect gg
ct gcgggcaa
at aggcgaca
gaggacttcc
ccagt t gagg

gacattctta

aggcggt cct
gccttatatt

gagtttacca
gggct at caa
attaccttat
gcct cggect
t gggcaat gg
ct gccat gga
cat gcat ggc
agct cagt gg
tcaccttcgg
tt gaact cac
cagaggagat
aggaact gac
cagaggcagc
cagaggcaat
ct acaaagga
tgctcttctc
t gggccttac
ccat agacaa
gcttccccat
at aacat aaa

t act cggagg

ctaccgaatc
tctgcact aa
ttgcctggece
t acacagggg
tttcttcgee
gcttcctgge
ctttgcggcet
t gt at accga
cttcgccaca
ggat gaaaga
cccagaaaag
at act at aac
caggaagagg
cctggat gcc
agggaccct g
gagggct gcc
caacct ccag
accgggggac
tgaaattatc
ctttgtcatg
cat gggcat a
ggaggccact

aacagat at c

Pagi na 283

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



tgggaactta
cagactgttg
ct cacaacca
gttacggcat
ggaggacagc
agggt aaagg
gaagat gat a
taccttgaaa
aaaat t gaca
ccacggtttt
caaat t caca
at cacgcgcc
ct gat aggtt

gt acaacgct

gggt gaagaa

<210>
<211>
<212>
<213>

172
2771
DNA
Arti

<220>
<223>

tgcccat act
at ccgggaat
acttctcact
atctccttgt
t cacgggaac
at agggt t ct
ct ggat ggaa
aact ggcatc
act gt acaag
cttccageccc
t acagct aac
aaat t caaca
ctagtttagg
tagttttatt

gct gt cacaa

ficial

Synt heti ¢ Construct -

caccct caga
atatgagttt
cacat act ac
gcttgacaca
cgcagt ggct
catcattcct
ggtgcttgtg
ggagt agt ga
attaat cgcg
cctatctgcg
aat ccct gat
agttgccgcea
cggt tt aact
agcgccagtt

gt t ggcaaca

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cagggcct ct
ggagacgttg
acagt ggagg
gagggaaggg
gaccttat aa
ggact t gcgg
gggccaaggg
agt aagt agg
tctctgagca
aaagcacaag
ctcaatgctg
attttccctg
gctgcttatc
tggtttttta

aacgat at ag

SEQ ID NO 172,

acact gat cc
at gagaactc
gt gacct caa
ct gt ggacgt
aggat agt gg
cacct gct ag
attcctcagg
aagcagggag
at gaccaaat
at attagcaa
gtgaattttc
ataattctga
t aggacagcg
tcccat t ggt
gttctctcett

exanple 172: a desi gner

aaggaagcca
ccctgtgata
ggcaggt gat
ttcact ggct
t at agaggat
t ggt gaaat a
gat acct gac
caggggaaag
acat ct acct
gcgtttcgece
tcagttaaca
accaat aacg
atatttacaa
t gcccaaaat

ctgccgtta

hox-pronoter-controlled Corrinoid iron-sul fur protein DNA
construct (2771 bp)

<400> 172

agaaaat ctg gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc

Pagi na 284

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2819

60



gt caagcatt
agat at aagg
gaggt agat a
gttgtcctgg
ggcgatgct g
ggt at ggaag
gatgttatta
cttatctacc
tgcgt agct a
tgcggcgatg
gagaat ct cc
at ggt ccaca
ct caacat cc
at cggcggcec
ggggccct gc
gcct ggcgeg
accgagcgt g
cacat cctcc
ttaat ggt ga
aacacggaat
ctgatgcctg
gcactccctg

gt gaaact gg

t gggat gat t
tcaaaacttg
t gat ggccgt
gcgccaccaa
ccctgeettt
t gcaggat at
at gaaccagg
tgaaacttga
ct gt t aaaga
t ggaaaagga
tcctgggt aa
agcat aat at
t gat caat ga
tgggt t at gg
agggagat aa
ccaaggaagc
gcatcctctg
tcatgcgcca
gcaacgcct a
ccat cgaaat
tggttcagca

aggaggaat t
gt gagggt ac

tcccctcaca
agtt at gagt
ccagatttta
agaccagggg
ccaccatttc
cgtacccgac
gcgct gggcec
cggggecgac

ggt cct gcag
ccat gaggt c

cgct gaacag
cat cgceccegt
aat gaacct g
t att gaat ac
gatgctctcc
ct cggcaccg
ggaagccgtt
t ccggaagcce
t t aaat ggat
aaat gagttc
ggccat ccag
t gaaccaccg

aaggaaacct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agttcctcaa attattctcc tataaacaat

gct gagt aaa
cgtgatcgta
ggt acccgca
gaaggagaga
t ggcccgacg
caaaagt gcg
cccgaaggcg
gccgt ggggg
ct ggaagcag
gaaaact at a
tcgccect gg
cccctggatc
tccttctcga
at gccggt ca
gt gagcgaat
accgccactg
gt agccaggg
aaat t aacgg
aggattgatg
aaaacagttg
gt aaagacat

gtttaccttg

aaattact ct
gccgagct gc
gccat accat
tt gt caacag
ttct caaaga
t agccgagt a
ccaaccattc
tacccct ggt
t agccgagge
aat ccct aac
at at t aacat
at at cgt cat
tt at ggaacg
t ct gcaccgt
acccgggct g
ccctgetcca
t gaaggagaa
aacttctgaa
tt gacgaact
aggt t aggga
accct ggt ga

gcggt cagaa

ccacgcctca
cgt ccagaaa
cgt cgt cggt
gccggtaatc
tcccttcacc
tggt gct gac
t gt ggaccag
agt ggt aggt
tgctgccggce
ggcagcct gc
tt gt aaacaa
cgacccgt cc
catccgtctg
aggct at gag
gggt aaggaa
ggccggegec
t at cgaccag
attacttcag
t gaact ct ac
ggcagtt gag
ggttgcccag

ggccctct ac

Pagi na 285
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agat tt gagg
at gccgggtc
gact gggcca
ggaacaggac
gt cct ccagg
ccactggttc
gcaaacct gg
gt cct at cat
aaggagggcc
ggt at agaat
gcagaccttc
t ggat gaaga
accggactta
gt gaggcttc
cctgatctcc
agcaggggaa
atacatctac
aagcgtttcg
tctcagttaa
gaaccaat aa
cgatatttac

gttgcccaaa

aaccccagcc
t cccaaggcc
ggaaggcggt
ccaaggt aat
ccgt t gat gt
tt gaaaaggc
accttgacta
gggccat aac
tt agt agaga
tttcaataga
agat gccaat
aggat gaat g
caat gat gct
t gcgggagat
gggaat ggat
agaaaat t ga
ctccacggtt
cccaaattca
caat cacgcg
cgct gat agg
aagt acaacg

at gggt gaag

aaacccaccg
gat aagggag
aaaggagt at
ggacaagt ca
cccecetggta
t gccgaggcc
cagaaaggtt
agacgt caac
ggacat agt g
cgtcat caca
gt cctct gga
gggacccaca
ctcaggtgtg
aggggaaacc
aact gaactt
caact gt aca
ttcttccagce
catacagcta
ccaaattcaa
ttctagttta
cttagtttta

aagct gt cac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gtggttacat tcgacgtctt tgacataccc

cacttcagcg acgtcatgga ggaccct ggc

ggt gccaaca
ccgagggagg
at cgggggct
gccgagggceg
gcaagggcag
at gcagaaaa
at ggacccaa
aggacaaggc
acaaccaacg
gact acaggg
gatatattca
tt cacaaggg
gaat att gat
agat t aat cg
cccctatctg
acaatccctg
caagttgccg
ggcggtttaa
ttagcgccag

aagttggcaa

t ggt cacaat
ct gcaaat ga
caggggaccc
aaaggt gt ct
cccttgacca
ccct caaccg
caacct gt gc
t cgcggcecct
cgtggggttc
gccctctatg
tgatgctcca
aat acat gac
gaagt aagt a
cgtctct gag
cgaaagcaca
at ct caat gc
caattttccc
ctgctgctta
tttggttttt

caaacgat at

acacctcatc
catt gaggag
t gaaaaggat
cctggcat ca
caaccacgcg
ttacctcatg
actgggttac
caagggt gat
aagggaggcc
ggagat agt a
cccaacat ct
gaccgaaaca
ggaagcaggg
caat gaccaa
agat att agc
tggtgaattt
t gataatt ct
t ct aggacag
tatcccattg

aggttctctc

Pagi na 286

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



a

ficial

Synt hetic Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt
2771

SEQ ID NO 173,

exanpl e 173: a desi gner

hox- pronot er-control |l ed CO dehydrogenase /acetyl - CoA synt hase DNA
construct (7061 bp)

ttctgeegtt
<210> 173
<211> 7061
<212> DNA
<213> Arti
<220>

<223>

<400> 173

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
gt agggcaag
gtcctctccc
cagagatttg
gctgacgat a
cat cccggcec
ggt aat cat g
ggaggt cat g
agct gt at ag
ttctttaggg
cagccagctt

gggggcaaag
gccgegeat g

gcaccacacc
t gggat gat t
tcaaaacttg
t gt cacat aa
atttcatcca
aggccct cct
ggcat ccaga
t aggt gcggce
agggt agaga
atgccgttgc
ggattctcca
agat agt cat
at gggct ggt
acggctccac
gact ggcaga

cggt cgt cac

gcagaaat at
tcccctcaca
agtt at gagt
t gggat ccat
cggt ggt acc
caacact acg
cgat ccgggc
cgat gcccat
aggt cat ccc
actccggcag
t aagggt gt a
ttacactctt
t aggaccggc
acaggcccac
ggacgcagga
gttccttgta

aggggct agg

agttcctcaa
gct gagt aaa
ggt caaggcc
gatggtctca
acgt acaaag
gat accacca
aaagcccggg
cgaaggagt c
gat ggccat a
caggcagacc
ccagat accc
atggttgatt
ccgttccggg
gt aaaaggt a

tttctccegg

agtt gagggt
attattctcc
aaat t act ct
gggt gt ccct
tcagctattt
tcgtcgtgga
t cggcggaaa
gt ct gggt gc
at gccggegt
at ggcct caa
tgttccaggt
tt aat gggat
t cat aggacg
gt gacaat ac
tccactgttt

gcgacct cca

actctggttc
t at aaacaat
ccacgcct ca
tttcctccaa
t at cgat aaa
ggaaat cctt
taaacttttt
caccgccgat
gat ccct ggt
agcaaccgca
tacggttgga
caatttcccc
ccttggegtce
acacat ggtt
cat cggt aag

tatattcttt

Pagi na 287

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gacct t ggct
ttctttcatt
ggcatctttg
accgtagttg
tttacggcca
gt caat at ca
gcgt accagc
acggatactc
ggt gagettg
gct gaagaac
aaagccggt a
at aaaggaca
cggggt aacg
ct gggt gaag
cagcagct gt
cttgacgatt
cggaat ggtc
acccgt ccag
ttcaatgatc
caggacaggg
tttgacctct

accgacggga

t cat cggt aa
ttggctacca
ct gacccgca
at gaagt cgt
tagatgtcca
ggacct at ga
t caaaggccg
tcgccctcaa
at cccacggg
caat ccggga
aagat ggccc
aaggcgcgga
ccaccgaaca
ttccccaggg
tctaccgctt

ttggccaggg

cagt cgacca
ggt gggggca
t cggccgcat
cttacctgcg

tcccecgcet ga

tggt cgggac

aaat ggttac
ggatttcacc
accagtt gat
ggat gcgccg
ccagaat gcc
cttcaatctt
gcgt ccggtt
aggcagggcc
tctccat ggc
tctgtttgtc
cgaaggcggc
tacggcggceg
t cat accagc
gat aggcgat
cat cacagat
ccttcgagtc
tcttgatacc
ggaggggttc
accaggt ggc
ctcgecttgeg
aacagcgaat

cat aggt ccg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct ggacccgg
gtagttcttg

gttacgct gg
tt cgaggact

caggggcagt
accat cagtg
gccgeccatt
aaagttaatg
t at ct ggact
ct ccggt agg
agccgtcttg
ct ggt aat cg
ccgcagggcea
at agt caatc
gaagagcat a
tttggctcga
gaaacggcgg
at caggctta
ttccceggec
gtttaaaata

aaccggcagg

gat ggcct gg

t ccacaat gg
aaacggaaac
ccggt gt gcc
cctt caaaat
ttgctcectt
atctcggatt
tctacgtaca
ggcagat cca
attttatcat
ggct ggt cgg
accat gt cat
cgctgttctt
tagttggcgg
cccagtttga
aagcccat ac
cccaggat aa
acaaccgggt
tatttaaggt
aggcgggcat
ggt ggt aaat
t aat aggct g

tttaaaagga

cggggaattc
ccttggctac
agagaccttc
cggcct geat
ccggtatctg
ccgaaacggt
tatcgccctt
acttgatctt
agt cct caac
tgattaccgg
gct cgccgag
cacgggcacc
cat gaacaat
cgttttcttc
ccatgagttc
tagcttcacc
cgccgat gaa
aacgcagggc
tct cgaaatt
cccccagttt
t at caggat a

tttccgegta

Pagi na 288

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



act ggt agct
ttctggaata
aaagccaaga
gaaatt at aa
catgttaccg
gcacctttct
aagggagcat
ct cat aggga
aaact gggag
acaaggaccg
tacgccgagg
agcagggact
gttgcggata
ctcgttgaac
cacaacgt cc
gaagt t gagg
gccaaggt cg
gt gat agt gg
aggt cagcgg
gaggaccccg
cttgaccccc
aggaaat ccc

acagat t gcg

gt aat ggcgc
gcaccct cga
acct t aaagg
ct gaggaaaa
acctcaggtc
gtgacatgtg
gt ggt at aga
ccgcecgecca
aggact at ga
tt at gggaag
aacagatgtc
tt gaat cgaa
t cgcccagat
tgggattcgg
t ccct ggagce
t at gcggcat
t cgggcccct
t ggacgagca
tgatt gcaac
acaaaat cgt
at aaggt t gg

t caaaaaatt

gct ggt gcca

cgt ggt aaac
agattttatc
ggatttctgg
acct caggag
at gggacat g
ctgcctctge
cgcagccacc
t gcgggacac
aatagacttg
gaggccgcegg
acacctcctc
ggcat t ccat
agttgccctg
t acaat agac
ggat at agt g
at gct gt gca
ct caaagcag
gt gcgt gagg
aaccgat aag
gaat gacctc
t gaggt ggca
gccagaggtt
gagggt ct gc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct cccggaac
aaaat cagt c
gacctt aaaa
gaagaggct a
aagctccttg
acctacggt a
cagcaggcac
gcaaggcacc
ggcat gaat g
accct gggeg
t cggcat gce
gct ggact ca
gatctcccta
aacaccaaac
gact acgt ca
gcaat agat g
ctcagattca
acagacgt gc
at gt gcct gg
at aaacggt a
gtt aaaact g
gat gagat aa

cCccaacagcc

agggct accg
at gt ggcacc
at at ccagat
ggggt ccaaa
aaagat acga
aat gcgacct
gcat agt act
ttgtggacca
t ggat at aga
acct cat gga
acacgggaca
t ggat gacct
agggt gat ga
ccgt gat act
ccgagaggga
ttacaaggt a
t aagaagt gg
t ggaggaggc
gact acct ga
acat agaggg
caat aaaact

t ccggat gge

tccct gt cat

gctctttacc
cgaat caaaa
at ccat agga
accccgccce
accattct at
cct cggt aag
t ct cgcat gt
cct cat agag
ggcacccat a
ggt t at ggac
ggagggcgac
cacgagggag
ggacgcaccc
ct gcat aggce
act cgaagac
cagcgaggct
cgt ggccgat
cct caaaaac
t gt gacagat
ggcact aat ¢
ggcaccaat c
at cagagt gc

ggat gcagt t

Pagi na 289

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



aagagcgcgg
tacacctgtg
acaaaggcag
cctgcccagg
ggt gt cat ag
at ggcaaagg
t ccat cgggg
ttcgat gcaa
gccgecat aa
at agcggat t
cagaaggcgg
ccccacggat
aaact gaacg
ctctatgcag
ccaacagaca
aaatactttg
cccat agt ct
aagcttccaa
gt aagt ccca
gggcccaaat
gt ggaggt ca

at aaacgt gg

ccgagggt ga
gacgct gcga
gt gaaaggcg
at gt ggagat
cctttgtggg
agttccttga
aat acaggga
agggact t gt
agat agccaa
acatacttaa
cggccat agc
cgaagt accg
acct cagaac
cggagaaccg
cacccaaggg
gcacaattcc
acaagaggga
aggaaccctc
t gcacgaggg
ccat cggagc
t agggcccga
agat agcagg

t ct gagcaaa
acaggagt gt
cgt aaaggac
aaggagggt c
ttgct caaac
gagaaact ac
cgaggat gga
t aacat gggc
catattcgca
ccgt gt aggg
aaccggtgtg
cagactgttc
aggt gaggtc
ggaggaagca
tcgccagatg
agat gacatc
t at cct gaag
actccttgag
ggagcggat a
cgaactggtc
gat aagt gag

aagcgaact c

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cttgaggaga tggcacttga ggagctctgce

gaaagggaca tacctatagt atccatggtg

gaaaaat aca
ggcgcaccca
taccct gagg
at cgt ggt ca
aagacact ct
tcctgegt at
cagaaaccac
gcatgtggtg
aaccggt ggg
ctt ggaaggg
at cgat gggg
acggt gat gg
aaact cagca
gacaggttca
at act ggagg
aggt gaat gt
agat cagcaa
caggt t aagg
at ggaacagg

gaggaggaac

agat aagggc
tacccctcgg
gt ggaaagga
caacgggat g
at gaaaaat a
caaacgccca
t cgaggggaa
t cgcat gggg

gaat acccgt
cagat gaccc
agccagct cc
t ggccaaact
act acat aga
t aaggacaga
agaagaact g
tt gaagacat
acatgttcgt
at agcgttga
gccagatcta

tt gaaagcgt

t ggccgt gge
ggacat accc
tgttgccctc
cggt gcaat g
cggt ggacag
t at at caggt
ctttgaggag
tgcctactcc
cgtcctggga
agagaagt gg
agaacacctt
ct gcat aagg
cctccacaaa
gaaggacatc
gaagccaagg
acccgttgat
t gaacttgcc
ggat ggaaag
tccattcgcc

t at agagcgg

Pagi na 290

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



agact ccat g
at at ggt gcc
aaggcact at
at cat gaccg
at aagggat t
ctcat gt gcc
ctatgtggtg
ccaatattcg
gttaacgctg
gt gt t cgggt
gaact ggat g
ccattctctg
ctcagcecttg
at aat ct gga
agggat aaga
agggagaagg
gt t gaggaag
gcgt ccccag
aagat ct acg
gagt tcatcg
atttggatgc

ggt t gaaagg
gttgccattt

aact ct gcaa
gt gt aagcac
cagtcctctt
at gaggacgc
caagggcaag
agt cattcgc
ccat aaact g
aaat t caaaa
cggt ggcaga
at ccacacac
gcat aggcat
caat ggcagg
agt acat gag
t gccaaagga
t agccacaga
agcaccct gt
aggaaaccca
agat cagcct
ct gagaaggt
agccat ct ga
at gt acct gc
ccct gt gaac

ccat cgaagc

ctacgtccag
agaggcaagg
cagggaggag
t gt t aaagaa
ggaactctca
cccaacacat
gttcgactgc
gggagat gt a
gaact cacag
at cat gt ggc
cgt gaacagg
gcagt gctca
gt cacccaag
t ct gaaggaa
ggt ggat gca
cctt gaaagg
t gct gaggag
tccagcagct
aat aat aaag
gccattctgt
agagggt cac
ctatgtaata

cctcccagtc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggtttcatgc acctcaacca gagggaccag

gacgcaggat tcatgcttga acaccttgga

ttcccaat aa
ttccttgaaa
gacgaggacg
gt at gcat cg
cgcgcagcect
att gacccgg
ggt acaacag
tgcttcgagg
gact t caggg
ggcggaaaac
ttcctgcagg
tctgtcattg
acat caat aa
gcaccagcag
gcccecgtca
ggcggat tca
cgt aaat aac
gtacttcatg
tgttttaagg
t gggacacct

aggatttttg

t cgaat caat
cagccaggga
ttgacgtatt
t cacaccaga
at aagat gga
agaagggaga
agagggttta
cagt ggcatt
gcgaaacacc
aggt t gaagg
cagat ggt gg
acttcatccc
aggaact cag
aagt t gagga
ct gagggaat
ggat aat t ct
tactgctcca
ctggggtatg
t gt ggt gcaa
at gaagcat a

aggttgttta

at cagt gaca
aaagt at gag
ct acgggt gc
ccggacagcc
ccccgacggt
at at gagaat
cct ccacagce
ctacat acca
ccttggaat a
gttttcaggt
gt act caagg
t gaagacctg
aaggttcctt
agct gaagt ¢
acctgtaatg
caagaacgca
gggcat ct at
agat gt ct gc
aggcct t gag
caaggt cat a

caagt t cgat

Pagi na 291

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360



tacccctatt
ggcaacctcc
aaggtcattt
t gcaaccatt
tgcggtcatt
agat t aat cg
cccctatctg
acaatccctg
caagttgccg
ggcggtttaa
ttagcgccag
aagtt ggcaa
<210>
<211>

<212>
<213>

174
1847
DNA
Arti

<220>
<223>

<400> 174

atgttttttc
attttccctt
aacagcgacc
t cagggggca
gaagt aagt a
cgtct ct gag
cgaaagcaca
at ct caat gc
caattttccc
ctgctgctta
tttggttttt

caaacgat at

ficial

Synt heti ¢ Construct -
hox- pronot er-control | ed Thiol ase (07)

tttccagttt
tttttattat
ctaccaccat
tgacggttgc
ggaagcaggg
caat gaccaa
agat att agc
tggtgaattt
t gataatt ct
t ct aggacag
tatcccattg

aggttctctc

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agttaacctg
tttaactatc
gagtggtctt
attccttatt
agcaggggaa
at acat ct ac
aagcgtttcg
tctcagttaa
gaaccaat aa
cgatatttac
gttgcccaaa

ttctgcegtt

SEQ I D NO 174,

agacctgatc
ctatccacta
tcagactttt
gat gt t agag
agaaaat t ga
ctccacggtt
cccaaattca
caat cacgcg
cgct gat agg
aagt acaacg
at gggt gaag

a

agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct

gaggt agat a t gat gggcaa agaaagtagt tttagctgtg catgtcgtac

acaatgggtg gatctcttag cacaattcct gcagtagatt taggtgctat
Pagi na 292

ctccggttag
tatcttgtgg
ttatggccga
ctgggttcca
caact gt aca
ttcttccagce
cat acagct a
ccaaattcaa
ttctagttta
cttagtttta

aagct gt cac

exanpl e 174 of a desi gner
DNA construct (1847 bp)

actctggttc
t at aaacaat
ccacgcct ca
agccat cgga

cgttat caaa

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7061

60
120
180
240
300



gaggctctta
gttattcagg
cct gt agaag
aaccaggcag
gaaaacat gt
t ggccaagcc
gctttcaatg
acacgt gaag
gaagct ggcg
gttatcttcg
cttcgtccta
ggt gct gcag
at ggct acat
cct gt agcag
gat at cat cg
ggaat cgacg
gttggagcett
gct aagaagg
gagaagt acg
t gt acaagat
tccagccccc

cagct aacaa

accgcgcagg
caggacaggg
tacct gcagt
ct cagat gat
cacttgcacc
agagccaggg
attat cat at
agct cgat ga
cattcaagga
at acagat ga
t caacaagga
cact cgt agt
tcgtagct gg
ct act cagaa
aggct aacga
t ccacaagca
caggt gct cg
gtcttgctac
aat aat gaag
taat cgcgtc
tat ct gcgaa

tccct gat ct

t gt t aaacct
acagaacgtt
tacaact aac
cat ggct gga
atttgcactt
tggtcttgta
gat ccagaca
gtttgcagcet
t gagat cgt t
aggcccaaga
tggattcgtt
tat gt ctgaa
agcacttgct
ggct at gaag
agcat tcgca
gct caat cct
tatccttgtt
actttgcatc
t aagt aggaa
t ct gagcaat
agcacaagat

caat gct ggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaagatgttg atcacgtata catgggat gc

gctcgtcagg cttctatcaa ggctggtctt

gttgtatgtg
gatgctgata
cct aat ggcc
gacact at gg
gcagacaaca
aagagccaga
cct gt agaga
cagggtgtta
acagctggta
gagaaggct a
ggtgttcgtc
aaggct ggt a
gctcagtctg
aacggt ggt g
acacttcttc
ggt ggcggt a
gcagggagca
gaccaaat ac
att agcaagc

gaattttctc

gtt caggt ct
tcgttgttge
gttacggata
tt aaggat gc
t ct gcacaga
acaaggcttg
t caagaagaa
cacctgaatc
acgct t cagg
aggagct cgg
ct gaagt t at
t cgagaacgt
tagcagttgg
ctat cgct ct
acgagat gca
t gggat gcgce
ggggaaagaa
atctacctcc
gtttcgcecca

agtt aacaat

taactgtgtt
cggtggtatg
tcgtatgatg
tctttgggat
gt ggggt ct't
tgcagcaat c
gaaagagaca
tctttcaaag
t at caacgac
cgttaagcct
gggt at cggt
atctgagttc
t aaggatctt
t ggacaccca
gaagaaagac
tactatcgtt
aatt gacaac
acggttttct
aattcacata

cacgcgccaa

Pagi na 293

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

attcaacaag ttgccgcaat tttccctgat aattctgaac caataacgct gataggttct

agtttaggcg gtttaactgc tgcttatcta ggacagcgat atttacaagt acaacgctta

gttttattag cgccagtttg gttttttatc ccattggttg cccaaaatgg gtgaagaagc

t gt cacaagt tggcaacaaa cgatataggt tctctcttct gccgtta

ficial

Synt hetic Construct -

Sequence

SEQ I D NO 175,

exanpl e 175: a desi gner

1680
1740
1800
1847

hox- pronot er-control | ed 3-Hydroxybutyryl - CoA dehydr ogenase DNA
construct (1514 bp)

<210> 175
<211> 1514
<212> DNA
<213> Arti
<220>

<223>

<400> 175

agaaaat ct g
gt caagcatt
agat at aagg
gaggt agat a
gct caagt at
gt agaaaaag
ttacagcaga
gcaaaagaag
at att caaag
tcactat cca
catttcttca
t cagagcaaa

gaggt caaag

gcaccacacc
t gggat gat t
t caaaacttg
t gat gcaaaa
tt gcacaaaa
gatttggcac
t gagaaaacg
cagattttgt
agct agat ga
t aacagaaat
acccagttcc
catttaat gt

aagcacct gg

gcagaaat at
tcccctcaca
agt t at gagt
gatttgtgta
tggctttgaa
aat t gaaaaa
aattttaagc
agt t gaagcg
aat at gcaaa
agcaagt gcg
agt aat gaaa
cgt cagagaa

atttgttgta

aggggct agg

agttcctcaa
gct gagt aaa
at aggt gct g
gtaattttac
atttacaaag
agaat cagag
gct at agaaa
at ggaaacaa
acaaaaagac
cttgttgaag
ttggctttaa

aat aggattt

agt t gagggt
attattctcc
aaatt act ct
gaacaat ggg
gcgat attga
aaat gt t gac
gt acaacaaa
at at ggat ct
tccttgegte
ct gagaaagt
t cat aaaagg
aagt agacaa

t aat cccaat

actctggttc
t at aaacaat
ccacgcct ca
ct caggcatc
tatgaagttc
aaagggaaaa
ttt ggaagac
caagaaacaa
aaat acat ca
cat aggaat g
att aaagaca
aacacct at a

gat t aat gaa

Pagi na 294

60
120
180
240
300
360
420
480
540
600
660
720
780



gcaat t ggaa
cttggtgcaa
gttcttgcta
ccacttctaa
tttgaataca
gggagcaggg
caaat acatc
agcaagcgt t
ttttctcagt
t ct gaaccaa
cagcgat att
ttggttgccece
ctcttctgcec
<210>
<211>

<212>
<213>

176
1430
DNA
Arti

<220>
<223>

tactt gcagt
at cat ccaat
t aat gaat gt
aaaaagt ggt
aaatt aat ct
gaaagaaaat
tacctccacg
t cgcccaaat
t aacaat cac
t aacgct gat
t acaagt aca
aaaat gggt g
gtta

ficial

Synt heti ¢ Construct -

ggt gt t ggca
aggacctttg
gctttatgaa
aagaggcgga
tttaaggagg
t gacaact gt
gttttcttce
t cacat acag
gcgccaaatt
aggt t ct agt
acgcttagtt

aagaagct gt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

act gacaaga
gcattgtcta
gagt acggcg
ttgctgggta
agaat at cat
acaagattaa
agccccct at
ct aacaat cc
caacaagttg
ttaggcggtt
ttattagcgc
cacaagt t gg

SEQ I D NO 176,

gcat agat ga
gttt gat agg
attcgaaata
gaaaaact gg
gat gaagt aa
tcgcgtctct
ct gcgaaagc
ctgatctcaa
ccgcaatttt
t aact gct gc
cagtttggtt

CaaCaaacga

exanpl e 176: a desi gner

agct at gaaa
caat gacgtc
cagaccacat
caaaggtttc
gt aggaagca
gagcaat gac
acaagat att
tgct ggt gaa
ccct gat aat
ttatctagga
ttttatccca

tat aggt t ct

hox- pronot er-control | ed Crotonase DNA construct (1430 bp)

<400> 176

agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca

gaggt agata tgatggaatt aaaaaatgtt attcttgaaa aagaagggca tttagctatt
Pagi na 295

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1514

60
120
180
240



gttacaat ca
aatgttgttt
gctggt gaga
gaacaaggt a
gat aagccag
atgtcatgtg
cttggaat aa
aaagct aaag
ggcttagtta
aacaagattg
ggaat gcaag
tttgcaacag
aattttcaaa
aact gt acaa
tcttccagcc
at acagct aa
caaat t caac
tctagtttag
ttagttttat
agct gt caca
<210>

<211>
<212>

177
1784
DNA

at agaccaaa
tagatgattt
aatcttttgt
aagaat ttgg
ttatcgcagc
acat aagaat
ctccaggatt
aattaattta
at aaagt agt
cagct aat gc
tt gat at aga
aagat caaac
at aaat aat g
gat t aat cgc
ccctatctge
caat ccct ga
aagttgccgce
gcggtttaac
t agcgccagt
agt t ggcaac

ggcat t aaat
agaagcagac
tgct ggagca
tattttagga
t at at cagga
agcttcagtt
t ggt ggaact
tacttgtgac
t gaat t agaa
t ccaaaagca
tgcagctata
agaaggaat g
aagt aagt ag
gt ct ct gagc
gaaagcacaa
t ct caat gct
aattttccct
tgctgcttat
ttggtttttt

aaacgat at a

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcattgaatt
aacaat gt gt
gatatttcag
aat aat gt ct
tttgctcttg
aaagct aaat
caaagat t ag
cttataaatg
aaat t gat gg
gttgcatatt
tt aat agaag
actgcgttct
gaagcaggga
aat gaccaaa
gat att agca
ggtgaatttt
gataattctg
ct aggacagc
at cccat t gg

ggttctctct

cagaaacact
at gcagt t at
aaat gaaaga
t cagaagat t
gtggtggat g
tt ggt caacc
caagaat agt
cagaagaagc
aagaagcaaa
gt aaagat gc
cagaagactt
t agaaagaag
gcaggggaaa
tacatctacc
agcgtttcge
ctcagttaac
aaccaat aac
gatatttaca
ttgcccaaaa

tctgcecgtta

aaaagattta
agttact ggt
tcttaatgaa
agaaaaattg
t gaact t gct
agaagcagga
t ggaccagga
ttatagaata
agcaat ggct
t at agacaga
t gggaagt gc
agcagaaaag
gaaaatt gac
tccacggttt
ccaaattcac
aat cacgcgc
gct gat aggt

agt acaacgc

t gggt gaaga

Pagi na 296

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1430



<213> Artificial

<220>

<223> Synthetic Construct-
(1784 bp)

<400> 177

agaaaat ct g
gt caagcatt
agat at aagg
gaggt agat a
agagaattcg
ttccctatgg
aaagaatttg
t caaaagttt
gtaattaatg
ggt aaaaaga
caacaaacaa
at aacaaat g
ggaacaaaag
aaat t agaaa
t gcat agt ac
aaaactcttg
gcttttgaag
gcattccaag

tacttagt at

gcaccacacc
t gggat gat t
tcaaaacttg
tgatgaattt
cagt aaat ga
aaaacgttga
gt ggagcagg
gt ggt act ac
aaaat ggaac
tcggtgettt
ctgctgtatt
gt ggagt t gc
gaatttctgc
at aagat ggg
caaaagaaaa
at ggaggaag
aagctgttaa
gattacaatg

acct agct gc

Sequence

gcagaaat at
tcccctcaca
agt t at gagt
ccaat t aact
agtt aagcca
aaaaat ggct
cggagat gt t
aggagttatt
t aacgaacaa
cggat t aact
agaaggggat
tgaaactttc
attcatagta
gat cagagca
cctacttagce
aattggtata
ct at at gaaa
gt at at agct

aacaaagaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ ID NO 177,
hox- pronot er-control |l ed Butyryl - CoA dehydrogenase DNA construct

aggggct agg

agttcctcaa
gct gagt aaa
agagaacaac
at agct gct g
aagctt aaaa
ctttcatata
ctttcagcge
agagcaaaat
gaaccaggt g
cattatgtat
ataatatttg
gaaaagt cat
tcttcaacta
aaagaaggt a
gct gct caag
gaaagaaaac
gaaat ggat g
caagct ggt g

exanpl e 177: desi gner

agt t gagggt
attattctcc
aaattact ct
aatt agt aca
aaat cgacga
t gat gggt at
t aat agct gt
atacatcatt
atttacctga
ct ggt acaga
taaatggttc
ct at gacaga
t cccaggat t
ct gagt t agt
agggat tt gg
ctttaggtat
aatttggtaa
tt aaaat cca

agccttactc

actctggttc
t at aaacaat
ccacgcct ca
acaaat ggtt
aacagaaaga
cccattttct
ggaagaatta
at gt gcat ca
tctttgcage
t gct gcagga
aaaaatcttc
t aagagt caa
ct caat agga
t at ggaaaac
t at agcaat g
t gcagaagga
accattatca
agct gct aaa

agt agat gct

Pagi na 297

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaagagcta aattatttgc tgcagatgtt gcaatggaag ttacaactaa agcagttcaa 1200
atctttggtg gatatggtta cactaaagaa tacccagtag aaagaat gat gagagat gct 1260
aaaat at gcg aaat ctacga aggaacttca gaagttcaaa agatggttat cgcaggaagc 1320
attttaagat agtgaagtaa gtaggaagca gggagcaggg gaaagaaaat tgacaact gt 1380
acaagattaa tcgcgtctct gagcaatgac caaatacatc tacctccacg gttttcttcc 1440
agccccctat ctgcgaaagc acaagatatt agcaagcgtt tcgcccaaat tcacatacag 1500
ctaacaatcc ctgatctcaa tgctggtgaa ttttctcagt taacaatcac gcgccaaatt 1560
caacaagttg ccgcaatttt ccctgataat tctgaaccaa taacgctgat aggttctagt 1620
ttaggcggtt taactgctgc ttatctagga cagcgatatt tacaagtaca acgcttagtt 1680
ttattagcgc cagtttggtt ttttatccca ttggttgccc aaaat gggtg aagaagct gt 1740
cacaagttgg caacaaacga tataggttct ctcttctgcc gtta 1784
<210> 178
<211> 2051
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 178, exanple 178, a desi gner
hox- pronot er-control | ed Butyral dehyde dehydrogenase DNA construct
(2051 bp)
<400> 178
agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agat a tgatgattaa agacacgcta gtttctataa caaaagattt aaaattaaaa 240
acaaatgttg aaaat gccaa tctaaagaac tacaaggatg attcttcatg tttcggagtt 300

Pagi na 298



ttcgaaaatg
cattatacaa
aat aaagaga
aaaat att aa
act gct t ggt
ggt gcaat aa
atagct gct g
tttgctgtcg
acaact at aa
aaactacttt
aaagct at ag
gaaaaggct g
gcagaaaaag
aaaaat aat g
caaaaaaat a
aaattattct
gaagt aagt g
gt aagagtta
aaacat agt g
at cgat acta
gaaggcttta

aattttacaa

agcaggggaa

tt gaaaat gc
aagaacaaag
ttctagctac
agcat gaat t
caggagat aa
ctccttctac
gaaat act gt
aaat gat aaa
aaaat ccaac
gcggaact gg
gt gct ggt gc
gt aagagt at
aagtatttgt
ctgtaattat
at gaaact ca
t agat gaaat
caaggcat cc
aagat at aga
Cctatattta
ctatctttgt
caactttcac
gacaaagaag

agaaaat t ga

t at aagcaat
agaaaaaat c
aatgattctt
agt agct aaa
cgggcttaca
gaat ccaact
ggtatttaac
t aaagct at t
t at ggact ct
agggccagga
t ggaaat cca
cat t gaaggc
ttttgagaac
aaat gaagat
agaat act ct
agat gt t gag
atttgttatg
t gaagct at t
tt caaaaaat
aaagaat gct
tattgctgga
atgtgtactc

caact gt aca

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccgt acacg
at aact gaga
gaagaaacac
tacactcctg
gtt gt agaaa
gaaact gt aa
ggacat ccag
atttcatgtg
ct agat gcaa
at ggt aaaaa
ccagttattg
tgttcttttg
gttgcagatg
caagt at caa
at aaat aaga
tctccttcaa
acagaact ca
gaat at gcaa
at agacaacc
aaatcttttg
tccactggtg
gccggt t aat

agatt aat cg

cacaaaagat
t aagaaaggc
at at gggaag
ggacagaaga
tgtctccata
t at gt aat ag
gcgct aaaaa
gt ggtcct ga
ttattaagca
ccctcttaaa
t agat gat ac
ataataattt
atttaatatc
agt t aat aga
aat gggt cgg
gtgttaaatg
t gat gccaat
aaat agcaga
t aaat aggt t
ccggtgttgg
aaggaat aac
gaagt aagt a

cgt ct ct gag

attatccctt
cgcattagaa
at at gaagat
tttaact act
tggcgttata
t at aggcat g
atgtgttgct
gaatttagta
cccttcaata
ttctggtaag
tgctgatata
accttgtatt
taacat gcta
tttagtatta
aaaagat gca
cat aat ct gc
attaccaatt
acaaaat aga
t gaaagagaa
tt at gaagca
ttctgcaaga

ggaagcaggg

caat gaccaa

Pagi na 299

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



at acat ct ac
aagcgtttcg
tctcagttaa
gaaccaat aa
cgatatttac
gttgcccaaa
ttctgccgtt
<210>
<211>

<212>
<213>

179

<220>
<223>

1808
DNA
Artificia

ctccacggtt
cccaaattca
caat cacgcg
cgct gat agg
aagt acaacg
at gggt gaag

a

Synt heti ¢ Construct -

ttcttccagce
cat acagct a
ccaaattcaa
ttctagttta
cttagtttta

aagct gt cac

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cccctatctg
acaatccctg
caagttgccg
ggcggtttaa
ttagcgccag

aagttggcaa

SEQ ID NO 179,

cgaaagcaca agatattagc

at ct caat gc
caattttccc
ctgctgctta
tttggttttt

caaacgat at

exanpl e 179: a desi gner

hox- pronot er-control | ed NADH dependent But ano
construct (1808 bp)

<400> 179
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
tttgaaacgg
ctcgccgat g
cagccgct cg
aaagacgcgc

ccagtt cggg

gcaccacacc

tgggat gat t

t caaaacttg
tgttacaggg
ccgaact cgc
ccat agt ccg
atgccttcaa
accgcgagct

aacaaaat cg

gcagaaat at
tcccctcaca
agt t at gagt
aagcgcgcaa
caaacgccat
caagccgcga
gcgccacatc

gggcgaaacg

ccaat ccccc

aggggct agg

agttcctcaa
gct gagt aaa
aat ggcgagc
cgctttatcg
cggcgececg
ccgct ccgat

gctgacattt

ggcgt gcggg

agtt gagggt
attattctcc
aaat t act ct
acat cat cgc
gccat cagcet
aggct cgacc
ttgccegeeg
t cat cgagca

atgtcat aca

tggtgaattt
tgataattct
t ct aggacag
tatcccattg

aggttctctc

actctggttc
t at aaacaat
ccacgcct ca
ggt t caat gt
ccaagttttc
agaact cgcg
gat cgacat c
catgcttcat

cggcggaaac

Pagi na 300

1740
1800
1860
1920
1980
2040
2051

dehydr ogenase DNA

60
120
180
240
300
360
420
480
540



ggcat gct ca
t aaggcgat ¢
gatcagtttg
caat ggcgt g
aat gccgt aa
aaatt gcggg
gat caccgaa
cggcagggcg
tttcgccecceg
caaaaattcg
cgggt t cggt
catgacttcc
tttcttgecg
cagtttcgtc
aggggaaaga
catctacctc
cgtttcgece
cagttaacaa
ccaat aacgc
tatttacaag
gcccaaaat g

tgccgtta

atattgtgcg
gt gcccgagt
ggcgecegttt
ttcggcgt at
accgt at ggt
aacgt aaacg
ccagaattca
ccggt gacgg
gcggcegat cg
acgccttccc
tcgacgectg
tcatacaatc
tagcgcggca
gggt t gcgga
aaat t gacaa
cacggttttc
aaat t cacat
t cacgcgcca
tgataggttc

tacaacgctt

ggt gaagaag

tcgcccagtc
acat gat cgt
cgat cacggt
ggt ggaaat a
ctttcggaac
ggct gcccca
t ct ccgacce
gcgetttttt
ctttcgtgca
gct t gcaaat
gcagt t cgat
cgtttegttt
cttcttcecttt
aaat aaact ¢
ct gt acaaga
ttccagccce
acagct aaca
aatt caacaa
tagtttaggc
agttttatta

ct gt cacaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gccgcggacg
ct cgcgcagce
tttcaacacc
ttgct caaac
ggtcatcgta
gccgtatttt
ggt cgccgece
cgt gat aaac
gt cgat gacg
gt ccacccct
gacct cggcg
gatgctgccg
gagacgttcg
ttgcattgaa
tt aat cgcgt
ctatctgcga
atccctgatc
gttgccgcaa
ggtttaactg
gcgccagttt

tt ggcaacaa

cccatttgca
tcgtagtttt
gcttcacaca
acat gcgaca
t acgt cggat
tctttcgtct
agcgt caaga
t cccacggat
ct gcecgecge
tttcttacgg
ccaatattcc
ccgccat aca
agctgccctt
gt aagt agga
ct ct gagcaa
aagcacaaga
t caat gct gg
ttttccctga
ctgcttatct
ggttttttat

acgat at agg

agaagccgtt
ccaaat cgtt
tccggtcttg
t cat at cgac
ccaaaat cga
cccagtttgt
cgacgccaaa
cgccat cgaa
caaccgccag
t cgagacgcg
ccaatatctt
cgagcagcac
tt ccgaaaat
agcagggagc
t gaccaaat a
t att agcaag
tgaattttct
taattctgaa
aggacagcga
cccattggtt

ttctctcttc

Pagi na 301

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1808



<210>
<211>
<212>
<213>

180
DNA

<220>
<223>

Artificia

10538

Synt heti ¢ Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ I D NO 180,

exanpl e 180: a desi gner

hox- pronoter-control |l ed Energy converting heydrogenase (Ech) DNA
construct (10538 bp)

<400> 180
agaaaat ct g

gt caagcatt
agat at aagg
gaggt agat a
agt t gaacga
agt gat agt a
tt caagat ca
acttgtgtca
gtagattatt
tattgttcct
t ccagt aagt
cccagct aaa
aacaat t aga
cccctgttct
aaagtatgtc
at ct acaat a

attacat aat

gcaccacacc
tgggat gat t
t caaaacttg
tgttattcta
ggt gt t aaag
ccaggtgtta
ggtttaat ct
agtattgctt
ctagttaaaa
acaggactta
gaagat acca
gct gaaccaa
cat aacat ga
ccacggaagt
attcct aaag
cctaacattt

agtccttttg

gcagaaat at
tcccctcaca
agt t at gagt
acattttctt
ct gaaact gt
at gt gat agt
ttacaact at
taattatttc
acatttataa
at at aagt at
ttgttaaaac
ttgttcttct
ggaacaattc
gt ccacttgc
ctggttctcc
ctaatcttcc

ctgtaattaa

aggggct agg

agttcctcaa
gct gagt aaa
aat at at ggc
t aaaacacgt
at t t gat agt
aggat caaca
gact act aat
at cgccccca
t gcaaat gct
aat t gcaagt
tgctgcaatt
agatattgtt
tattgcatga
aagaagt att
aaat acgaca

aacgaat at a

agt t gagggt
attattctcc
aaattactct
t caagaggga
tcttcttgat
att gcaagag
tcgcccttga
act acgaaaa
cct aat acgt
atgtctctac
gcaattgtga
tttacatttg
aaaaaat cca
gttgcaaatg
aat att aaca
tatttaacat

ccgcagatta

actctggttc
t at aaacaat
ccacgcct ca
taatatctcc
ccat act aac
at act ggt ct
gacagcaaat
attctattcc
aggat acagc
agaaat ct at
aacct gct ac
ctagcatgta
tttattgctc
gt gct aat at
cgccaagcat
cgt cat cggt

taaat attaa

Pagi na 302

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



ccctataatt
tt aggaat ca
tactaatgtt
t aat aaaact
tttaattaaa
aat ccaaggt
ct ct ccaaat
t aat act act
aagt act aat
attttgtaaa
atttacacca
aact aat gct
t act gat aac
t aaat cagga
agttgtttta
cat t gcat at
t at t gcaagt
gaat acattg
t gct acaggc
gt at aat act
tt ggaat aat
acctaattca

catacttata

aat ccaacag
ccttcctcett
ggt acaat ag
tgataaattg
tctttttgaa
actgcatttt
cttttatcat
gtcattgcta
gcaaat ggt a
aagat at at g
tcacct at aa
act gtaccca
atttacatta
cat aaacct a
ggaacttttg
gtgattttta
tctggtattc
aat ggaggt a
atatgttcta
aaaccaaat ¢
cctgctgtta
ccaacagct a

cct aaaat ca

gatctacatt
tt gat acagg
ctgctcccac
ct gct aaaat
tt aaacaaac
gtattattaa
tt aaaagaac
acat t acagc
at ggat at ga
taattccgtt
at gcagcccc
taatcattaa
tt aaagcgga
t aatt aaaca
cagaagat ac
agaat gct aa
ctgcacttaa
ct ccagccat
at aat ccacc
ct acaaacaa
tact gt at gg
agt at gcgat

tt gcaagt ac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t aaagt aagt
ttgttctctt
tacagct t gt
aaaaccagt a
aaat gcacct
atttatatct
ggat gcact t
aagtgtactt
tgct t gacct
aactttgtaa
aataattttc
aagt gct gct
aaaagccat g
aat aat t aag
ttctaaatca
gaaagt t aca
tgcagcttga
t at aaat cct
aagtttactg
gaat gaagt t
agt t cct aat
gatacgtttg

agat act gca

tctaatgctg
gttttaagaa
gttaatgcta
atactagtta
aat attgcaa
gccatctatt
aaagt accat
gctccaatta
aagaagt t at
cct aat gaaa
tt aacaacat
gt aat t aaag
act ccaagtc
aagaat acca
tctggttttg
atacttaata
cat aacat gt
gcaagt acaa
attttacttg
actact aatt
cctagtccta
taatcatctt

agtattgcca

cttcagt cat
tt gt aagagc
cat cgggt gc
at acagccat
at aaat at aa
cattattatc
gtcttttata
caat act agt
ttacttccat
tt aat aat aa
tatctagata
ctcctaattg
tatttactac
ttattgccat
gt ct aaggaa
t aat cat aat
atttactttg
tt aat aat gc
ttecttgtttt
catttactgc
caccaat at a
gcaccat agc

tttgtactga

Pagi na 303

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



t ggt aaat at
gaat gat t gt
tgcat t gaat
aaat aat aat
agttatgttt
accgcctatt
t gat acgagt
gaat at at ca
t aagt at act
aact at acct
t gggt ggaat
aact gct aat
t gct act aat
tttttcagaa
t aat ggt aaa
tattgct aat
gtacaattta
aattaccatc
t at t aagact
cttaggat ca
tcactcatcg

tactacagca

ccaaatattc
aataatactg
ggtggtaatc
actgggtttg

acgttacctg
tctccaagta
attaaaccta
tctgttaata
ccagatgttt
aat at aaat g
aattctagaa
ccaccagct g
ggtactattg
ccat gt aata
aagatagttc
gt t aaaacag
ggcatgattg
aat gcaggac
aat t cagcag
tccccaaatg
tcgtcgectc

ct aact aaga

t aat t aat ac
at ccact agg
ctgttgcata
ttggatctac
tt aat ccaag
acatgtattt
ctt gaacaag
caaat gccat
tcttagtttc
caactacttg
ct gat ccaga
ctagaggttt
gt aaacaaat
ggt t aact aa
catccatcta
cat aaaacat
gtgttgcata
ttactaatct
acat gact ga
tactttttaa
caaggtttac

ttaatgcttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

taaacctatg
taaaccttta
taaccaacca
tgctccattg
t aat aaagca
t aaaccagt t
agctgctatt
t aat gct gct
t gcaat ggat
tt gt ccaggt
aattattgct
atatcctcca
agcagt aat a
t at agcacaa
tattcccccc
catattattt
cat aaagat t
aat agt caaa
tgatgttaca
agtttcgaca
ttttcctcta

acct aaagta

gat at acaac
ctgtaaattt
t aaatt aaca
tgtatcatca
atacccaat a
acataatttc
t caaagaat a
gagagcat ga
at gaat act g
ccaaat gcat
ttagataatg
aagaaat ggt
act gccaat a
attattggta
cagt agaat a
at at cat cgt
at gat t aagg
gcagccact a
gat ccattaa
agtttatcgt
ccaaat acga

tcgaatcctc

ctattacaga
ctgatttaat
tacctgctgc
ttacaatatc
acat gaagga
ctcttactct
cat at aagt g
at aat aaat a
cacacattgc
at gt aattgc
caggtaattg
ttccatat gt
cttttgttat
t aat aaccat
ctattgat at
tgtgttcttt
caacttctac
at aaagat gc
ctaatgtttt
acat at t cat
gcat agt t gt

t gaaat caaa

Pagi na 304

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



tactatgttt
gat accaggg
t gct agaaaa
ctcatcatca
tgttaatcct
at gt aat gca
gtttgttcct
t acat aacct
tggattttct
tcctccctgg
acct at t aat
ctcactttta
t cct ggt cct
gattcctgca
tgttttatgc
agt at at aag
t at aaccat t
tgctgtctta
ttcat cagga
taagttattg
aggt at agca
gttaagtttt

aat accacat

gt t accaagt
aat at t aagg
gat acagct a
acgtagtctt
at aaat actt
t ct gggaagt
aagtt at aaa
aaagct ccaa
tttaaaccat
aaacctcctc
at aaaggat a
gttcctaata
aat ggt aaac
attattatag
at aat aact c
act ccaaaaa
catattgtag
caagct ccac
gcaattgctt
tt gat cat gg
tttactggac
acttctttat

ttaatacatt

t aggt gct ac
aact gaagtt
atgctatttt
ctttgtattt
ttaatcctac
t aaat at agc
ggaat gaacc
agctttctat
at gcaagaat
caggt gt aat
at gggt at ga
atcctcttce
tttcatagta
caat ccat ga
ct gct aggaa
ggt t aggagc
ccccaaagtc
aat aaat aca
t gaaaacaca
aat at ccact
agt aaattcc
ctt caat agt

gt gccccaat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agat actcct aatccttgat agatatagtt

at acat t gaa
t ct aat agaa
agttacacta
cactatgttt
ttctacacca
acct gt aaat
t at ggacat t
acagagaat a
gt gt ccacca
tattaattta
gact attgca
t gggaaagt t
ggaagtattg
acct at aat a
cattgattgt
tctttgtatt
tctgttgtta
tgcatctata
ttgtattttc
acatttttca
t aat gcat ct

ttctccattc

ctt aaaaat a
gatttcatct
t agaaaagaa
aaat at ggaa
gat ggt act a
aat ccacat a
ctttcgtgtg
gct cct gaag
agaat agt ca
agaagat cac
ccaat aat ag
ccaaaccagt
agttttatac
aaaccaact a
aaaaacggt a
tttattgctc
tcaattttta
cat act ccac
attttaagtg
caaagaacac
tttggacaaa

cat gaagt at

ct gct gagaa
attctatttc
ct act aat gt
ttattccagc
at ccat at at
aaccaaggaa
aaaaat t aaa
ccat aat agc
tagcaccat a
tcatttaagc
caact acaaa
at gct at gat
cttttgttgg
ttgttggtce
ctgtactttc
t agcaggaca
agttaccttc
aacct acaca
gtgatgtttt
atttatcaaa
cttctacaca

ttccaaattt

Pagi na 305

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



acgt gcacca
tgtaattttt
agcatgttca
taaat ct gca
at ct gcacat
ttctggttgt
aat t aaacat
tt caat aggt
aact cct ggt
tccacattca
ttccatttga
acat acacca
t acaggacat
t ccaccaaat
ggttatacaa
tacacaattt
agctgcttct
at cagtt aaa
taacatactg
tgctactcca
gttaatttca
ttctactgga

tatttacatt
gaat ct ggaa
tagtctgctg
ct gaatctaa
actttacaat
tgaatttcaa
ttgtaacata
ccaatt gcat
tctatgtatg
at acaat cat
actggtcttt
caat t agaac
acattcatac
ttgtttttaa
ctaactgctt
cct gagccat
tgagctgcta
tattgagcta
tttacatcct
aat aat gcat
t caat ct cag

accat aat aa

caggaat aca
caaattctaa
cacaatgttc
cttttttatt
caat acat cc
gttcaaagtc
atgcacattt
ttcttggaca
agaact t aat
catgatttgt
ttggt ggt gc
at aat cccat
acattccaca
agatagcttt
tcccattaac
tacaattacc
ctttttcettt
t gt at t ggat
tatcacattt
at act ggaca
gaatt gct gt
tagcttttgt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcctccacaa cctacacata taccttcaag

tacaccttgt
ttcattatta
gataatttgt
aatcattttt
tttttcaatg
tttcatgtca
aacat caat a
tgagtttgtt
tcctacattg
cattctagca
gatttttcca
taagttacat
gtttggacag
tactttaata
tgttgtcata
taattctcta
tttcttctca
gtttccaatg
gaaat cgt ga
tttaactatg

aggacat aca

ggacaagct g
acattattac
aaaccatttg
gtatcgtttt
att gcat cgt
acttgatatg
caagt at cac
ggacagaaat
attctgttga
ttatttggac
tctttaactg
tttgttctgt
actttttcac
gcat cagt ag
aacat ct aat
tttttctgaa
gat actt cac
t cat t aggat
cat t gat aac
ccat cagct a

ttagaacatc

ttacacat gg
at aat gaaca
tt ggacat gc
caacat cata
ttggacattc
ctccaccttc
attttgtaca
at gcacat ct
ccatttcttt
at gcaggt ac
t gat aacact
ctactacata
acttaccaca
ggcaagcat c
tctcatttcc
taattgaatc
ttggatctaa
gaattgttgc
aat gt acaca
tttctacagg

ctccacaacc

Pagi na 306

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420



aat acattct
acgt aatt gt
gattccgttg
t ggt att act
tttagcatct
tccat gaat a
tttaggttta
aggaccagat
ttgttctata
acat ccacca
tcccat ct at
t gat acaat a
accaat gt ta
accat at gaa
gt ct act aaa
tctaatgatc
atctccacca
tct aaaat ca
tgcttgtttc
tatgaatctt
tctttgttgt
tccatattga

at aaaat att

acttctgcaa
aaatctgttc
at aaaaactt
gat act actc
act ggt at aa
tttttgtata
ggtattgctt
act act aaaa
tcgaatttag
gt at aaact a
aatttaatta
gcaagttgtg
gacattgatg
t gat aacat a
tcccaatctc
tttgttgatt
tcttgagtga
tattcatatc
t gt gat aat t
t cagcaaaat
tctttaagat
actctgtttc

ct cat agcaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctttaggtga tggtttcaca ttaccattta

tacatt cact
ttcct aaact
cagct acaac
cattatctac
ct ccaccagt
cgtaaatttt
catcagcttc
gagacaat ac
acat aaggt g
tttgtatagc
cat cct gaat
gagttcttat
ct ccacgagg
ttgttacaat
caaagatttc
t aat at caaa
ctgttgctct
caccagt acc
ctgctacttt
tt aagt cagc
cacccat cat

aggtttcatg

accaaaaatt
catttattta
atcttctgge
aggtccttca
t aaagcacat
aagaagt ggc
ccttggattc
t gt gt t aact
tattgecttt
tctatcagta
tgggt gt cca
aat act at gt
tacttctata
aggaccttta
agttgctctc
tt caaaaggt
t aaagat ggg
agt aat acgg
ttcatcgata
tctaggtctt
at at aaaaga

acat aat acc

attcttttaa
tcttcttttc
cttactgcac
atttcttcag
gctcctactg
tctttagtcc
cat gt t aaat
atttctatat
ttacgggctt
caagt gaaac
at acaagat t
cttacttttc
taacttttat
ggtaagtttt
at aagaat at
tcatattcaa
ccagttacat
tgcattacca
taatccattg
act ccaccaa
tccattacag

t cagat ccat

atacatcttc
ggttgttgta
caagt agt at
at ccaggt at
aaggaatttc
caacaact aa
agt aagtt ac
acacattgta
cgcaaccgtt
gtgattttaa
at ggat caca
cttgcattge
catcctctaa
aaact ggt ga
taataacttg
tagcccttac
acatttcagt
gt aaat caag
tt ggat cagc
t gt caagt ac
gaact gat at
attctcttat

gacct aagt a

Pagi na 307

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800



taacat at ga
ttctggaatt
gt t agaacaa
ttccataatt
tatttcatct
acccatattg
atctattttt
tgttgctata
tacagct gca
aaat act ggt
gaat gcat gt
ttgaattaca
gaat cct aca
t gt aat t aat
aat aaat aaa
tgcactt aat
at cagggaaa
t aaaact t ct
agctaccatt
t aaaggt aat
gaagaatttt

tactcttgcc

ctatgtaatc
tctataccta
ataccacat a
ctttcaattc
tctacaaat a
atttctgttt
gtaaccattt
act gt aggga
gctattgtta
ggcat accta
gccattacat
t ct gaat gac
aagaacacaa
tgatatctta
gct at at aaa
tgttctataa
ggcatggttt
tccactttta
acttgtggta
atattatata
aat gtt gcat
tctgetttct

tttctaattc
aagctccttc
ctttttctgt
ctctatggtt
gt ct aact ct
caaaaacttg
at aat acagc
aaaact cacg
ttattataga
agaat aat gt
at act gct ct
cttccatgaa
ttgttcctat
caat gt ct at
at ggt aaact
atgattgttt
tt gat aaaag
at aaaccaac
t gagt at gag
ctctaggcaa
agaaaccagg

tttcaatacc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttctgcaaga
tcctacacga
t aaagcattt
t aaacct aca
gt aaggt t ct
tctttctgtt
aat t aaaact
gt t agt gaat
acatattatt
t gaat at aca
gtattttgac
t gcaaat gga
gat acct gga
t aaatt caaa
accat aagat
tgcaccaat a
t gat t gt gag
t aat gct act
gaat at t gct
t att gcagat
act t gaaagt

cggt aaccat

acacgt aaat
caggaat t gt
getttttcta
gtaatttcag
aaagct gccg
tt gt cacaag
gct act acag
aat ggt gaga
ggt acaatta
caagct ccaa
atgtattcaa
ttagagttaa
agt gt gaat a
cttttagcca
atgagtttta
tgttttccac
aat gaact ca
aaact agcaa
gct act at aa
ggttctaata
t gaggaccaa

aaacat acaa

at act gct ct
atatatgtcc
caggt agt cc
catcttttac
gat gt act gt
ttgttgctce
caacagcact
at gcacttac
tt gagat acc
caaat attaa
gt aaaggacc
gt acaattaa
at att ggacc
ttattgcagg
atgatctttt
cttttgcttg
t aaat aagt a
aagat cccca
t caaagtt at
cttgtttaaa
gtctttgttg

tact t gcaat

Pagi na 308

7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120



t at aaaagca
agcttttctt
atcatcatta
at t aagaaca
t ct gaaagat
taatactatt
tgctattgac
atggtctctt
tatttcatca
acccactcta
cagt ggt aat
aat t gcacct
accccat act
tatttcagaa
at gat cat ca
at aat cagtt
tatcattgaa
tt aat cgcgt
ctatctgcga
atccctgatc
gttgccgcaa
ggtttaactg
gcgccagttt

cct at aacat
tcttcatcta
actggaatta
ggaacttcta
gttcttactt
ttcatctaga
attacagcca
acagaaccaa
at agcat cca
ggt aaacat c
gt at caacac
aat gctactt
ttatccatag
agtacttctt
gat t ccat at
acttttctta
gt aagt agga
ct ct gagcaa
aagcacaaga
t caat gct gg
ttttccctga
ctgcttatct
ggttttttat

agcctattga
atttatgttt
cttccaatcc
gtttaattgg
ctacaat ata
gtacttcatc
t aacacct gc
ccat at t aag
caat agat cc
caacggcacg
ttatacgttc
gagat acttg
aaggagat ag
caatattatc
at aaat gggt
aaact cct gg
agcagggagc
t gaccaaat a
t att agcaag
tgaattttct
taattctgaa
aggacagcga

cccattggtt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgttactata tccatttaat tactttctat

agccatttga
taatgcttca
ttcatcttca
acct gct aaa
aactct atca
tt gaact gga
acttattact
acccat t aat
tacagcttca
accacgaat a
tgct ccacca
ttttacttct
cacat gat ct
at agacaat a
tttatctatt
aggggaaaga
catctacctc
cgtttcgece
cagttaacaa
ccaat aacgc
tatttacaag

gcccaaaat g

tacattacta
tgttcttcaa
tgattaacta
cctattatat
at at caaat t
tctgttacaa
ttaact ccat
gat ccagcaa
gttaattttt
tt at gacgat
ccaact at ga
ttgacttctg
aattctat at
ttaattccat
gt cct cat at
aaat t gacaa
cacggttttc
aaatt cacat
t cacgcgcca
tgataggttc

tacaacgctt

ggt gaagaag

aaaagt cat c
tccattcatc
caattaaatt
gat gt ggt ct
tagcagtttt
ct aaat cagc
atttattttt
gt act aaaca
tttctccage
ctgcttcggt
tgattctttt
gaaat t ccat
at gt agaagc
tttttgcaag
ttattgcatc
ct gt acaaga
ttccagccce
acagct aaca
aatt caacaa
tagtttaggc
agttttatta

ct gt cacaag

Pagi na 309

9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttggcaacaa acgatatagg ttctctcttc tgccgtta 10538

<210>
<211>
<212>
<213>

181

3416

DNA
Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 181, exanple 181: a desi gner
hox- pronot er-control | ed [N Fe] - hydr ogenase M/hADG DNA construct

(341

<400> 181
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
ggcaagtctc
ccttatgacc
gt agt cct gg
aaccacgat g
tgttcccctt
agggaatttt
gaggact t ct
gt cct ggaac
gacgt t gagc
t at gt at ggg
gt ct gct ggt

6 bp)

gcaccacacc
t gggat gat t
t caaaacttg
tgttagatcc
at ct gact gt
at ct ccat ga
gcaaccttct
tttgccttgg
ggt gcct caa
tctccggata
at gagccttg
tcctt gaagt
cttgagagt g
aatttgagcc

ttgaactccc

gcagaaat at
tcccctcaca
agtt at gagt
tttttacaag
caat ggtgtg
ggtt gaat at
ggat acccat
ttat gaggcc
ctat acccac
ggtctccttc
cccagtggta
aatcctgtgc
gt gagacacg
aggagt at gg
t gaacaggt t

aggggct agg

agttcctcaa
gct gagt aaa
gtcgccttca
tgttgcgcag
cttatcatcc
ct ccat ggca
gttctcatca
accgt cgect
aagt gcat cg
caggagtgtc
ctttggagcet
gt agacacca
tttaacat gt
tccttecttg

agtt gagggt
attattctcc
aaat tact ct
ctgtcgtata
gagagacat g
acttcaacac
gggttgttct
caggt gt agt
gcctgecttt
gctgcacatt
tgct gt gcgt
gcat caggca
t cagggt atc
t cagcgat gg

tcctttatcc

actctggttc
t at aaacaat
ccacgcct ca
cttccaaggt
ggt cgt at gc
caggt ttgat
ggattgttgc
ggt gt gt gag
caagt gaatc
cggcacat gc
atccaaattt
tcttatctge
caaggtcctt
t gt cagcgt a

tcact at acc

Pagi na 310

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



at cgt agacg
cagtgagttc
ct ct gccagt
cagttctgtt
ggccct gacg
ggcgtccttt
aggggct gca
gatctccctc
gt caacagcc
aactatcctt
ttccat aaca
cttggcgtga
agct agct gt
gacggtttcg
cctgccaatt
gtagtttcct
agcgcecttce
acggat aacc
accgt aggaa
tttaccctcc
tgttccaaca

ttcgaccttg

tgctgttgga

t cccat acge
acgaggt caa
t caacgttcc
gat atacctc
atttccagag
attatctgga
aggaagt aga
at ctt gt agg
tttgcggetg
ggggct t cct
t ggagecttg
ccttcaat ac
tttttgattg
gcgaattttt
ccaagt t cat
gcgt cgt agt
ct gaat gcct
ctaatgtttg
caccagttac
ttctttattt
at gt cat cca
t agt cagagg

ccat agcagc

cgtttttaac
tgttctcctc
tctgggectt
ctggtgttga
catttttacg
agacgttcct
agt gcagacc
ct gcaggaag
ccaggtggtg
ct at gggt ct
t gt cct caac
gggt cacagg
gt gat ggacc
caccttctga
ctgccagttt
ggcagt cacc
t gaaaacaaa
tagggt actg
aacagaacat
tcattggt at
gctgttcagc
ct at ggcact

cacggcat gg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aagacctgtg
gaat att gga
ct gaaggagg
ggaggt t ggg
taactctatg
tgtctttctg
at gggagt gc
gacat cgt ca
ctgcacgtca
t ccct ggagg
attacctgca
ttccattgtg
aagggccctt
tgcggatatc
gt agat cagt
gt ggt ggcat
ct gt ggct ct
catccttgct
cacaattttt
gagt gct gct
cacttcctca
tatcattttg

tatggctatg

t ggt at gt ct
act gcaagtt
tccttctgtg
t gaat t ggcc
gcct gaagag
tccttacctg
at gt at gagc
ggttcgaatc
cagat accgc
aacttttcga
t cat caaggt
agtttaacca
atcctgtcaa
cagt cgt ggt
ctcattctcc
cctgttacga
atccttcctg
gttcccgecag
atgtcatctt
ggaagt gt ga
gggt cgacgg
gcaccct ggt

ctt gggcact

cgatgttgcc
ccagggt ggc
tttcatcgtc
ttccgect gt
caacat cagg
ct at gaagt ¢
cccagtt cat
caaagcaggc
agat cctt gg
at ccacggaa
gt acggt aat
tttatgcttc
ccatcatctt
ggatcctttc
t gt cgagct t
gaacaccgtc
agcacat cac
t gt ccgct ce
cagccatcta
at gt gt agaa
ttttgtcctc
cct cgacacg

ct gcaccgca

Pagi na 311

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



gatt gat aca
ctctggttta
tttttcccett
gaggagt gcc
aaagt caacg
tt cagat ggt
tat gacctca
tgtaccgt aa
ttcatcottt
ttttgtgtcc
cttttcatgg
tccgatcttt
at t gacaact
cggttttctt
attcacat ac
acgcgccaaa
ataggttcta
caacgcttag
t gaagaagct
<210>
<211>

<212>
<213>

182
6695
DNA
Arti

gt t gct gggce
ccaacct cga
gggcagact t
at aacgacct
tctatgactt
at gacgccct
tccttgtccc
cttatgacaa
acgattcctc
att aaaacag
aagt ct gcaa
attttttcag
gt acaagatt
ccagccccct
agct aacaat
tt caacaagt
gtttaggcgg
ttttattagc

gt cacaagtt

ficial

ccat gcagat
actgcctctt
cacagaggtt
cagcagcaac
cacccagt gg
cttcgtttgg
agaggttcct
atttggectt
cct caat gac
ggct gaactc
t ggacaggt g
ccat t gaagt
aat cgcgt ct
at ct gcgaaa
ccctgatctc
tgccgcaatt
tttaact gct
gccagtttgg

ggcaacaaac

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagt ccct gt
t at gaagt cc
tgtgcttggce
atct gacctt
tttgaccctt
tgttgttatg
gagacct ggt
ttcccttagt
cacaacat cg
gaagt cagcg
acagccggag
aagt aggaag
ct gagcaat g
gcacaagat a
aatgctggtg
ttccctgata
gcttatctag
ttttttatcc

gat at aggt t

ggt at gagac
att gcaaggc
agttctattt
ggt gggeat ¢
ccct caaggt
gagt t gat gt
at gccgccegt
tcctctgcga
agtt caggga
tgttccatga
catcctccaa
cagggagcag
accaaat aca
tt agcaagcg
aattttctca
attct gaacc
gacagcgat a
cattggttgc
ctctettetg

agaggtcatc
cttctggtgg
cttcaccttt
ctggaacttc
gt ggt acgtc
aggcttcctc
at acagcaca
attccctgtt
tttcatcgta
cat caaggag
gccacat t gt
gggaaagaaa
tctacctcca
tttcgcccaa
gttaacaatc
aat aacgct g
tttacaagta
ccaaaat ggg

ccgtta

Pagi na 312

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3416



<220>
<223>

Synt hetic Construct -

LI STADO SECUENCI AS COLO- 23021- 801- 001- 8. t xt
SEQ ID NO 182

Hdr DE) DNA construct (6695 bp)

<400> 182
agaaaat ct g

gt caagcatt
agat at aagg
gaggt agat a
tgatcccgec
gat ct cgccc
cttctccagg
gt agt ggcac
ggcct cgagg
gttcgtcgga
gttgcagagg
ctgggccat g
ggcggcgcecag
ggagat cgcc
gt ccaccacg
cttcgeccgece
gcagccggceg
gat ct cgaag
atccttattc

gccgeccagg

gcaccacacc
t gggat gat t
tcaaaacttg
t gt caggaac
ggccccat ct
t cact ggcgg
acccccctga
t cgccgaggce
acgaaggct g
tactggatcc
aacccgacga
at ct gct cgt
gt cccgcacc
ttccccggac
gcgacgacgg
gccgect ccc
at gaagaccc
aagccgt cgg
ggct cgagec
agggt gt cct

gcagaaat at
tcccctcaca
agtt at gagt
cgcctcctac
ccttcagctc
cgcaccagat
ggacct ggac
ggcagccgga
ggt cgaccct
gggaggt gcc
t gaaggggt a
cggagaagag
ccttgcaggc
aggt at cgac
ggt cgagggc
cct gggcgat
cctcgatgtg
ggcgetttge
ccgccgagag

cgt agt t gac

aggggct agg

agttcctcaa
gct gagt aaa
aggct t cggg
gct gacgaac
gat ctt gacc
ccgct ggt ag
t at gagaacg
cccggegceac
ggccagat cc
ctgccccttg
ggtcat at cg
cgcctcgtcg
gcagagcttg
gagct ct cct
ggagacct gg
ggcct ccacc
gaggccgagg
gacgacgagg
gcgaaggctc

exanpl e 182: a desi gner
hox- pronoter-control |l ed Heterodi sul fide reductases (Hdr ABC

agtt gagggt
attattctcc
aaat t act ct
agcct gagag
ttcctgacct
ct cccggggt
gcct ggt agt
ccgt cggcac
at cacccgga
gct ccggegt
accgccgtcg
at ggcgt cga
acgagggcgg
cagcct at gc
ct aacaagaa
atctcctttg
ggcct cat ct
aggt t gccga
t cgt agggct

ccgtccacct

actctggttc
t at aaacaat
ccacgcct ca
cagcgagct c
cttttgccag
t gat ccccac
tcccettgtt
cccccttcag
t cgccct cat
agct gcacca
ccgeccggac
cggggcaggc
tccecgttgac
acttctcctg
gcct cat cge
gt cccgagge
tggggt gggc
cgacgt cggce
t cgaacggaa

cctccacctc

Pagi na 313

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



ggagacccgg

gt acccct cg
cttctecttg
ggcgtttccg
gacct ccccc
cctct cgacc
tctggcgggg
gaact cct cc
gccgcagecg
cggcat gt ag
gggacagacc
cgccttcectg
ggcgtaggt g
gacgcagat g
gat cgt cggc
agcctggatc
ctcccect gg
tgctttctce
gttcgccatc
cggct cgt gg
gat gt cctcc

gacct cgacc

ccccggat ga
ccccecgecce
at cagct ggg
accgt ct cgt
gt cgat ggcc
t ggagggcgg
t cgaaggact
tgcct ct ggt
at gcaggccg
atcgectttc
ccggcgceact
accccggaga
acgaggt cga
gagcagt cgt
ctcctctcga
ccggct acgc
agggggttta
tgggcctggg
tccagcat ga
agccgaggcg
ttgat cat at

ccagggaggg

agttgatccc
ggaggt cgat
cgttcttgag
cccgggagcec
gcaccacctc
at at gacgtc
gccagecggt
cgtacttgac
agggat cgat
ttttgccgag
cgtt gaggca
cggt gaacct
t gagggggt g
t cgt cggaaa
cgaggt ggac
ct ccaccgat
ggagggccgce
ggggct cgt ¢
aggggt t gat
agcaggcggc
cctggccegt
ttttggcgaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagccgcet gg
gt agt ggatc
ggcgt acat g
gacgcact gg
gccgecggtc
tctatacctg
ggcgacgat g
ggcgt cgacg
gcaggcgacg
gccgaact cg
gcccttgcag
t ccgacagac
gtt gt agacg
gacgt cggt g
ggagaggccg
gaccagcacc
cttcgccacc
cat gt ggacc
ccccgcect cg
gacgacgat g
at cagagcag

ctcggcgagg

gcccgceat gt
gagacct ccg
cagcagaccc
aggaaggcga
ggccctgegg
ccgt agcegt
at ggcgccga
gggcaggcct
agggggaccg
tagtcgtcgg
agcttctcgt
ccct cgat gt
t cggt cat ct
aggagggcca
cagt cggcca
tcccggct ga
gccat ccgga
cacgagcact
gagat caccc
ct ct ccagcet
gt gaact gga
gcggagggcet

agaactcctc
tct cgggat a
gggagcagt a
cggacttcgc
cgtt gaggag
actcctcctt
cgt cgaacct
cggcgcagag
cct ggggt at
ggacct ccac
cgacgaaccg
t gaggatctc
tcggcgecgag
t gt aaccccc
gat cgagaga
cgggcat cgt
tcaggtcttt
gct cccggat
gccggaaggt
tatgctctgce
ggt cccgggce

ccagaacccc

Pagi na 314

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



tgcaatgttc
cccctectcec
cgat acggag
catctgggtg
cggctggttg
gccggaggcec
gggcat gaag
tcccagggt c
gccgggectc
gacgaccagg
gt ggaggacc
cagttttcgg
ggaggccatc
gacctcgttc
t at gccgagg
ggcgacgcat
ggccttctca
catctcctcc
cccctt gggg
gat cat gt ac
ggcgaagat c
cttgagggcg
gaggcaggag

aggccacagt
tcagctttct
ttcatcgata
acgt at aat a
gcgt ccagca
ctggegttcc
at ggggccgc
cggat caggt
gt caggaggc
tcttctgggt
tccttttcett
tccttcaggce
act ggaagct
gagacgt ggg
gct cgggaga
ccggggt agt
gactttcctt
gtcccctcga
acgagctctg
tccgccgaca
ccct cgaaga
gcgacgaccg

gt gcagagcc

gacagat gt a
t cccct cgat
ggcccagcetc

cggggaggct
t caggt ggca

ggaggat ccg
agcagcactt
ctt cgaggat
agccgt agt a
cctcagcctc
cctcgtactt
ggat cat cgc
ccgt cct cac
t ggcgecgea
ccgccagggt
aggcgagcett
ctttcctcce
tcctctcecce
cgccgaaggce
gcaggaact ¢
ccgagtcctt
ccat cggcct

at at cgacct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aactccaatt cgcattcagc agacctccgce

cttctccagc
ttctgggcct
gatctcttcg
t agcgggcat
gat gagggt c
catctttaat
cgaggggttc
gggggcggcec
ggcgagggcet
cttctccagg
cgccecggage
caggtttcgc
gcagttccag
cgatatctcg
cattcatttt
gt cgt cgccg
cctcgecgece
catgatctgc
cgatatcctc
gcact t caag
gatcttcctc

gctcgccat g

ttctccagca
aggccgaggg
ccgaact tct
agcgcgact a
t cggcggcecg
ct gaagt ccg
t cgggget gt

tt caggccgg
ttcgtgatca

gcctcgttca
ct gct gt age
gccgecaggg
t cgt cgat ct
tactccctce
tctccctcct
agaagct cga
t caaagccga
gccgecgage
ccat agt cgc
ccctcct cct
gggcagcgga

gcagcagcct

ccggcect cgt
cgagccccgce
t ct ccaggag
cgaagt cggc
cctcttectce
taggct ccge
cgat cccccc
cgaggggccg
t ct cgat gac
cccgetcect
agat ggagca
ccgt cgagac
ccgat agctc
ccgt cgaccg
ctttttctcc
agat ccgcct
gctcgatctt
t ggggct acg
ggat ct ggcg
cgt agat cgt
cggt gcagag

tctcceccttece

Pagi na 315

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900



gaggaccagc
cgcggagcag
cctctccecga
cgcct ccgea
cccct cgt at
t gccaggagt
acccccat gt
gcgaagct ct
acct act act
gt cgagct ct
aagcagt cct
gaggagcggce
tacttcgccg
ct gat gaacg
tcggctct gg
gatgctctaa
accgccacca
ctcteegttt
aact t caagg
gggagggacg
tt cgaggaca
aaggccggga

tttacgagct
gt cccgcact
aacttctccc
at gct agaag
caggattcct
gcat gaagt g
acaagat cgc
t cggccccaa
gcaccacct g
gggaggcgat
tcttcceccgg
t ct gct gggt
gctgcaccgc
ccct ggagat
t gaggacggg
aggat cgcgg
t cgact ggcc
acct gaggga
t cacctacca
tggcctttga
tggccegttc

tccccgat ct

ttcgtatggg
ggat gcaggt
cct cggeegt
ccteetttgt
cat gt ccacc
gt gt ccgacc
caagt t cagg
gcccct caac
tggggtctge
gaggccaaac
cctcctcgga
t cccagt gat
tgcct at agg
acccttctgc
ccagcggaac
ggt aaggacg

t aggt ggt ac
gaagat cagg

cgacccct gc
ggcccccagg
cagggagttc

cgccct cgac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacgtccatc
tttcacctcg
cat gat cgcc
cat at ggcag
cagct gat gg
ttcgacgt ga
gaact cct gg
gaggat gaga
ggcaccgt ct
ctcgtagcetc
aaggacagga
gccaccgttc
cagcaggccc
at gct cggaa
at cat gaaag
gt cct at acg
gagggct aca
agcggcgagg
cacaacggt a
gacat cct ga
cagaggt gct
t gcgccaagg

agggaggcgg
gccceggega
gtcgtcttca
aagcaggaaa
agct ggacgg
ggcaggaccg
gaagccagca
t caacaggt t
gcgagt ccgg
gggggaacgg
accccttcca
tggagt cgtc
tcgccgtcge
aggacgagt g
aacat gcagt
cttgtgcggg
tcccctacaa
t ggagt ggaa
ggcacct gat
agt ccat ccc
gt ggcgct gg
cgaggat ggg

t ggggcagct
gggcgaggac
tcgtcgtcac
agagaagaag
at gcacccga
ccccgagatc
cggcct ccgg
cacggaagat
gat caacacc
cccct acggg
ggcaaagcag
ggagat cgcc
ctccgtccgg
gt gct gct ct
ccacaacgtc
tt gt cagaga
gaacat cccc
gcggeccctc
gcacgt caat
cggggttcag
cggcggegtc

cgacgcccag

Pagi na 316

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



ct gat agcag
gggagagcag
gcagccat gg
gacgttctgg
gggaaggacc
gggat cgt ga
aact t caaaa
tggctattta
aaaaccct ca
t gggt gat gc
gcecctcttta
at ggt gaagg
gcgacgat ag
tacgacgt gg
tggatgcggg
cacttcgccc
agcaagt aca
t aat gaagt a
atcgcgtctc
t ct gcgaaag
cctgatctca
gccgcaattt

ttaactgctg

cggacgt gat
cgat ggaagg
gctt ggacat
tat gcgat ga
t agt aggaga
tagcccttac
agt gggggat
ttgcaacatg
tcct cgacgt
acat gaccat
t ggacat aat
aaat gat ggc
gggt cgcgag
tcctcctagg
gcaactcctt
tagtccat ac
t gcacat aat
agt aggaagc
t gagcaat ga
cacaagat at
at gct ggt ga
tccct gat aa

cttatctagg

caccagcacc
at gcgacgt c
cacgat cccc
ggacgt ct gc
ggcccact ga
cgt agcaacc
ggggt cgacc
gat t cat cag
cctecttcte
attctacggt
t gagcacttc
tctccectte
gaggatcttc
cggagtattt
cctcgt cgga
gat cct ggce
agct gcaccg
agggagcagg
ccaaat acat
t agcaagcgt
attttctcag
ttctgaacca

acagcgat at

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgtcccttct
aaggt ctt gg
gacaat ccct
aaggt cgaga
atggcgtttt
tt ggcaat ct
ggt t at cagg
gcctt caaag
aggcggacce
tttgtcgece
aacctcttgg
gacatcttcg
ct ccgagagg
ct gat cacca
gacgtcttcg
ttggccect ct
at gacgattc
ggaaagaaaa
ctacctccac
ttcgcccaaa
tt aacaat ca
at aacgct ga

ttacaagt ac

gcaggcggaa
acgt agt cga
acat gaagtt
cgat cgagag
acacccttgg
ggat ct acgg
acgagcttcg
acggcgtctg
t gaggaggag
t cgccgcecat
ggct cgcecca
gctacct cct
tgcggt ccag
t cacaggct t
cgtacccgat
t cgt agt gat
t agcaaacag
ttgacaactg
ggttttcttc
ttcacataca
cgcgccaaat
taggttctag

aacgct t agt

cat cat ggac
gat gat gact
ccaggagcag
gaaggct gaa
tctcaccttc
cctctactte
aaacagcttc
ggtatttgtc
ccccat caga
gtctggcttc
cgaggct gag
cctcttcggg
gacct cggce
ctat gcccaa
at acgct ccc
ccttccctgg
aggaggcgag
tacaagatta
cagcccccta
gct aacaat c
t caacaagt t

tttaggcggt
tttattagcg

Pagi na 317

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccagtttggt tttttatccc attggttgcc caaaatgggt gaagaagctg tcacaagttg

gcaacaaacg atataggttc tctcttctgc cgtta

<210>
<211>
<212>
<213>

183
3407
DNA
Arti

<220>
<223>

ficial

Synt heti ¢ Construct -

Sequence

DNA construct (3407 bp)

<400> 183
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
ct cgagcaga
tgcccggeca
tgtgtcgatt
ct gt ccct gg
aat aagcgct
ggcct t gt gg
cgggt cgt ct
gat gccct gg
gt gggaacgc

t ccgt aaagce

gcaccacacc
t gggat gat t
t caaaacttg
tgatgttaaa
gcgt ct ggaa
acacgttagc
gt aaggcct g
acattcttgg
accagaacgg
accgt gt gat
ccgactcatc
agacaat gaa
cctgcgcgat

t gacccagaa

gcagaaat at
tcccctcaca
agtt at gagt
caat gcgatc
gaaggagat g
ctat gacctg
cctggacgcec
gccgecatctt
cggcgecegtt
cgt cat gggc
gagcct ggac
ggacat cat g
acagt cgata

gat caggttc

SEQ I D NO 183,

aggggct agg

agttcctcaa
gct gagt aaa
gcaacgccgg
t gcgccggat
aagct ggcca
t gt cccagga
gacgtttata
actgcgttgc
gcggaccgct
agggct gcgg
aaggacgact
ggcct get cc
gccat cggcet

exanpl e 183: a desi gner
hox- pronoter-control | ed Coenzyme F420-reduci ng hydrogenase (Frh)

agtt gagggt
attattctcc
aaat t act ct
ccct ccagec
gccggggcetg
ggccgt acca
ct ccagct aa
at gt gaaggc
t gaagaccgc
gggcacagaa
gcagtattta
cgat caggaa
ggaagtcctc
tattctgett

actctggttc
t at aaacaat
ccacgcct ca
attccaggaa
tatcaccgta
gat cact ccc
cat ggat aag
tact gcgggc
gct ggacgaa
ggcat acgcc
cat gaacaac
cgtggcgatc
gaacgagt ac

tgagtcattc

Pagi na 318

6660
6695

60
120
180
240
300
360
420
480
540
600
660
720
780
840



gat gat cggc
aagat gaacg
ctgcccect gt
actt caaagc
gttattacca
at t gat gt gg
aagaaaaat g
aaggacggaa
tacgcgct cg
tggat gccta
aagt acacca
gagaagat cg
tacggcgt cg
acggagaact
at cgaat cgg
gacgt gt cca
tccgacct ga
tggtccacca
gacggcct gt
aagagcggcc
catttcgacg
gcat accagg

at ccgt aaca

tcatccccga
ccggcgaggg
cgagcct ggc
t cgccgat at
ggacgcccga
ccggcggagt
gcttttaaat
agat cggcgg
agaagggcagt
agcccaccat
t cagcccggt
cggt cgt cgg
gcgcgagaca
tctcttatge
t caccaagat
ttcccatcaa
ccgccgagtt
ccttcgeecg
t cgagaagaa
tcgacct cct
agcgcaaggc
gtttcgggaa

t cgcccagga

agttaccaaa
caggct gacc
cgagttcgtc
ttccgttgga
gggt gccggg
cgat gt cgct
gt cattcgga
cgtcgcccag
cat cgacggc
cgcgacgacc
cgt gt ccacc
caccccgt gc
catccccgac
cggcct cagg
ggagat cggc
ggagacccac
cgcggacatc
ct cgaccagg
gt ccat ggac
gggcaacct g
tctcggectc

at at aaggaa

cggggggacc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgact cggcg
gt cacgct ga
aagcccggat
agcgt gggca
ct act cgaga
gcgat cgaga
actt acaagg
gat ggcggceg
gccctcgtcg
aaggaagaga
at caaggacg
cagat ct acg
aaggt agcca
accgttatcg
aagggcaagt
aagt acgagc
t ccacgggct
ggt aaggacc
gagt t caagt
gaaaagggca
ttcgtaaccc
gt ct t gagcg

acgacggcac

tgccgtcgtg
ggagt ggcga
gccgcaagt g
gtgctgccgg
tcgccegega
aggt cggcaa
aagt cat ggc
t cgt gaccac
ccggcaagag
t cat cgcggce
cagcccgcega
cggt ccagaa
t gaccgt agg
aggaccact g
tct gggt caa
aggacggct g
ct at cggcac
tcct gagcaa
ccgct ccgga
agaaggacaa
cggaaat cct
cccggtctge
tgttgtgttt

gcgt at cgcg
ggt aaagacg
caacgacttc
gt ccagcgtc
ggt gggcgct
gct gaagctt
cct caaggcc
gctgctctge
cgagaccccc
ggcaggcacc
gt acggcctc
gat gaggct g
catcttctgt
caaagt gccc
gggagccaag
ccacgtttgc
t cccgacggce
ggccat cgca
cgccaagatc
ggcaaagaag
gt act aaat g
ggacgaggag
tgccct cgag

Pagi na 319

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



accggcttca
cagt acgt gg
tcccccagec
t at gt ggggc
gcacgggat a
t at cccgaga
gt gcgcat gc
ccgct aaagc
t cggagt ggg
ttcctcagga
gagacgaagg
aaggaccggg
gacat ct act
t gt acaagat
tccagccccc
cagct aacaa
att caacaag
agtttaggcg
gttttattag
t gt cacaagt
<210>

<211>
<212>

184
5417
DNA

t cgacggggc
cgacgacccg
t gt accggct
tgccctgcca
t cgt ggagag
gcct gaaagc
ggtgtgcctc
aggcgt cccg
cggatatctc
cgaagaaggg
agat cagcga
cgaaaaaaca
att gat gaag
taatcgcgtc
tat ct gcgaa
tccct gat ct
tt gccgcaat
gtttaactgc
cgccagtttg

t ggcaacaaa

ggtgctgacg
ggacgagat c
gaaggaggcg
gat cgaggcg
cctggecctc
cattgtagaa
cgggaagttc
gtacattcag

ggcgggctcc

ccacgacttt
ggaagggctt
t at cgcaaag
t aagt aggaa
t ct gagcaat
agcacaagat
caat gct ggt
tttccct gat
tgcttatcta
gttttttatc

cgat at aggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaaaaat cga
ct ccagt cgg
acgagggaaa
gt ccgcaaga
gt cat cggca
ggcct gggeg
aggacggagg
gacggcgacc
gt gggct cgg
tt ccagcagg
aaggcact cg
cgcgaggagc
gcagggagca
gaccaaat ac
att agcaagc
gaattttctc
aattct gaac
ggacagcgat
ccattggttg
tctctcttct

gcagggagt g
cgaagagcgt
gggccct gag
tgcagctgta
tecttttgttt
aggagcccct
gggagaaggg
gcat ctgccc
accccggat g
ccaccggggc
aaaagct ggc
tcgggcttta
ggggaaagaa
atctacctcc
gtttcgcecca
agtt aacaat
caat aacgct
atttacaagt
cccaaaat gg

gcecgtta

ggt gcccgece
ctacgcgctg
taaggt gggc
cccgttcggg
cgagaacttt
ggaggat gt g
cattatcgtg
ggacctcgtg
gaatactgtc
tggcgccat a
cgt agcgaag
cgt gacccgg
aatt gacaac
acggttttct
aattcacata
cacgcgccaa
gat aggt t ct
acaacgctta

gt gaagaagc

Pagi na 320

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3407



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 184, exanple 184: a designer

hox- pronoter-control |l ed Methyl - HAMPT: coenzyne M

met hyl transferase (MrA-H) DNA construct (5417 bp)
<400> 184
agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agat a tgat ggcaga taaaaaagaa gttattcaaa attggccctt agaaactgga 240
gattatgcag tgggaaatgt tgaaagtcca gtagcagtag tctctctagg ttctaatatg 300
aat gat gaat tggtagctgc aggggctgca atttcaggac cattacacac agaaaacttg 360
ggaat agaaa aggttgttgc aaatataata tcaaattcaa acatacgtta tgttcttata 420
tgtggatctg aggttcaagg acatattact ggtaaaacag ttgaagcttt atatgaaaat 480
ggt att gat g aagagaaaaa atcaattatt ggttctcctg gagctattcc attcgttgaa 540
aacttaccag tagaagctgt tgaaagattc caaaaacaag tttctattgt tagtatgata 600
aat aat gagg atgttagtga aatatcatct aaaatagatg aatgtattag taatgatcct 660
ggagcat atg atgaagatgc aatgattgtt gaatttaatg aaacacctga agaggagttt 720
gaagttgatg aagtcacatt ttctgatgat tcagcagttg atttagcatc aatagttcta 780
cttgaggttg aaaat cgtat aagtatgatg aat aatgaaa taaaacaaat tgcttcttta 840
gaaaaaatat cttcaggata ttatgctgga aaaatagaag gtatagttat tggatttatt 900
ttaacattgg tttttcttat aattattatt caaggtttgt gattggtaga tacaacagca 960
gttataattg atgatgattt agttttagat gttaataatg gtataatagg aacaaaagat 1020
aat aat caaa aacaacatct tccatttgat gatctggtag aaaaaataga tactctggaa 1080
gtggcaatta ataatctaga atcatcatta gatcctagaa caacatctaa tctatcacaa 1140

Pagi na 321



cct ggaagag
attat agcat
cagat aat aa
cctgtggttg
aatacactta
at gtt aacag
aat caaaatt
atttcactca
at aacatt aa
tcctctgata
atgatattat
gat cagt at a
tcaattatta
ggat ggt t ag
aaatggtctg
ttaattagta
ggt ggageac
actattggta
at agt aat aa
ttttcaaata
agggat ccaa

ggaat accaa

aaggaat at a
tagttttcat
ttttaagttc
gtggtatttt
gacacat agg
cagcaggact
tattatatcc
t gt gt acaca
caat t gcaac
ttatgttaat
cagt cat ggc
gaacattatc
gtattttaaa
tttcatttaa
gact at ggcc
t aat aat agg
cagcagcat t
tgggaattac
ttctatcagg
t gat acat gt
ttacaggttt
cagtttcatt

t gaaaaagca
acttttatta
tattgttgge
ttcaattatt
aaaat at agt
tgttagtatg
aat atttagt
tatcttcaaa
agt aat at ca
ctattcaaat
aat acaaaat
attatcctta
tagttcatac
attatatatt
t aat aat gat
atctacatta
at ct acaact
aggaat actt
agcaat aggt
ttatggggta
t aaacaggaa

t at aagt ggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggattaatta
gt at aaat gg
ggattaattt
gcaacaat at
ttaggtactg
atatgtggtg
at gat aat ag
atacaagttg
attattggaa
gt aat t aaaa
ccat ataatt
t ccaat gcat
tggtatattt
aaat at acaa
gaagggggaa
ataggatttg
gct ggagt ac
tcagetcttt
tcaatgctta
ggtgttccat

gaat at gt aa

gttattggag

caaacat t gt
ctgatgattt
gt at agcact
taggtgttat
gagttccatc
taatgatatc
caat gat aat
aaat att aag
tgtctacatt
at ggact t at
cttgtatggg
ttttaatgct
acat t at aat
aacagcaagc
t at aaat gat
gagttcattt
ct acaggagc
caat gacggg
t gat ggct gt
tggcatcttc
gt cct ggaac
cattatttgg

aattggtgtg
aat accttct
aagt agt at a
tt gt ggaaca
aatagtttat
aagaat aat t
tgcttttgta
aaaatcattc
gatagtttca
aattatatta
accaaat gaa
tataataatt
atcaattatt
tgcact aata
atttgaatta
tatacctgta
acctat gata
t cagt cagaa
aacaatgttt
aaactttgaa
aacaggt cat

aggaat t ggt

Pagi na 322

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



ggaagtttgg

at ct acacaa
gt agcat cat
aaaat agttt
at gat aat at
cttgcgacag
cccaact cac
gccatctctg
agtgtcttga
at ggccgcga
caggcgcggt
at ggcacat g
ccgtggette
gccat cggag
cagaact aca
gccgaggcet g
cccgt caccg
ttcgatcccg
ttcatcgtct
gaat acaagg
aat cagaagc
gcccgact ca

cattctgttg

cattttgggc
attctatttc
acaat at t gg
caggt acatt
t gggt ggaat
tagccggt gc
aggt ccagtt
gagagccccc
tgtccgggt a
tcttcaacgg
tcaaccagt a
cgtacat cac
cgat t cagca
ccat aggatc
tcttcggggc
gcct gaggag
ggat ggcctt
ccacccaggg
acaacagaat
gggacat t ga
acggct acga
agtttggtcg
at cgaggt ca

aatttat aat
agcaat actt
tggt acaat a
ttcatgtttt
ttaaat ggtt
aagcgaggac
ggct gcccag
at cgaacgct
t ggcat gaac
catcttttct
cgtctacctg
tgccttctge
ccecgttcecg
gt ct acggga
ggggct caac
ctccat cgac
cgggctgacg
at ggt at gcg
cctggagatc
ggcatgatta
t gagcccaat
t gcgggcaag
tccggat ggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tatatattgg
gcagt aat gt
caaggatttt
ttaatatcaa
agcat ggggc
ttagagtccg
gt gggt caca
ctttacgccg
gcgttctttg
gt caccgcct
gacgttctgc
gt agt cacca
ttcccectceg
gacgt ccact
gccgccaact
aacgt ct ggt
gtcttcctgg
gt cct gaccg
agagcgagaa
gat cgccecc
cgcgaat ccg
gat ct gt gcc
gcct gect gt

gaaattgtca
tattttttat
at gat aagaa
tattcttggc
tcctagcagc
atgtgggttc
cccacaggat
cccttgeege
cgat cgccat
acat gggcag
ggact cacac
tctcctacat
t cgccat gat
at ggaggaga
ccggt gacat
tctgcgeeceg
acaact ggcg
ggat agt gat
agaggt acgg
agcagcagt g
aggat cccca
ttgtaccgga

gtaacttctt

tctttcatca
tattgcagta
atttaggaaa
tattatttat
t at gggcgcee
t cagagcaac
at acaacaaa
agt t acagct
cggct cggt t
gaacacgagc
caccgccatc
cat gacagcc
at gggggct c
gagggagttt
cgt caccagg
at t cggaggce
gaccaccatc
cgtcattctg
gccctat cce
ccggaat cac
t gcccat gat
t ggagt ccat

ctgccatgtg

Pagi na 323

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840



ggaaat gat t
aaat t agagg
att ggaat at
catataattt
aaggt aggt g
ggacat aat a
ttattaaata
tttggtgcaa
tctccatttt
acagaatctg
gaagaaattg
ccaacacaac
gat aagggt t
gctgttacac
agt at at ggg
at aaaacaat
at agttcagc
aaagcattta
ggaat aaat g
gcagggagca
gaccaaat ac

at t agcaagc

caaaaaagga
aat ct cat gg
t at at ggt gt
agatgtttaa
gacaacct gg
ttattagtga
ct at ggat ga
ct agt gat gc
taatagattc
gt cttgcaga
at acatt aat
ctggtgttga
tactt gaaat
ct ct aggt ca
gttatcctgc
at aaaaagga
aaat ggt t gg
ctgcatgtgc
ctgtagattc
ggggaaagaa
atctacctcc

gtttcgccca

t at t gaagat
tgaattttct
ggtcttagca
attt gaaaaa
t gaat atcca
t gagaaaaaa
aat gact gat
aat aat aaaa
aacat ct gca
aagaacaat c
aaat t ct gat
t gggaaaat a
t gcagat gac
aggt ggaggt
tggtagtgga
at at ccagaa
tggggact tt
aat gact gat
t cat ccat at
aatt gacaac
acggttttct

aattcacata

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

att aat aata
caaaattatg
ttattagtag
aaacaagaag
acagtacttg
ggaatttttg
aaaacaggaa
t atatt gact
caggcacgt a
tacaattcaa
at aacctctt
aaact at ggg
t gt ggaat aa
tctgcagt aa
attcataatg
gtatggcctg
gtattatttg
atgtttattg
aaaaat ttat
t gt acaagat
t ccagccccc

cagct aacaa

gat t agat ag
gaaaaagt at
ttattatttt
tattcgat at
ct ggaact at
at aaggaaaa
at cct aat at
ttgtaacatc
tagcaggttc
ttaatatgtc
caat aatt ct
at gat ggt gc
ttaaaccatt
aaacaacatt
ttccat cagc
t at gt gat at
gacctattga
cagaggct aa
t at gat gaag
t aat cgcgtc
tatctgcgaa

tccct gat ct

t ct agagcaa
aggacgagat
aatgaaattt
ttatggtgta
cttttatgct
agcagagact
tgttcaaata
tattagtgaa
aaaatatgta
aatt gat aat
tggattt aat
tggagtttta
gatggat gtt
t aaggaaaaa
at gggaat gg
t ggt gcaaat
aaat acaaga
t gaagct att
t aagt aggaa
t ct gagcaat
agcacaagat

caat gct ggt

Pagi na 324

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160



gaattttctc
aat t ct gaac
ggacagcgat
ccattggttg

agt t aacaat
caat aacgct
atttacaagt
cccaaaat gg

gccgtta

ficial

Synt hetic Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacgcgccaa attcaacaag ttgccgcaat tttccctgat

gataggttct agtttaggcg gtttaactgc tgcttatcta

acaacgctta gttttattag cgccagtttg gttttttatc

gt gaagaagc tgtcacaagt tggcaacaaa cgat at aggt

Sequence

construct (5042 bp)

tctctcttct

<210> 185

<211> 5042
<212> DNA
<213> Arti
<220>

<223>

<400> 185

agaaaat ct g
gt caagcatt
agat at aagg
gaggt agat a
gat gaagacc
gcaagaaaaa
ccattctaca
gt at ct ggaa
att caacaat
ggtgtacttg
gaaacaat ca

gaccct ggat

gcaccacacc
t gggat gat t
t caaaacttg
t gat ggat aa
ct gaagaaga
gagaat ttgc
acccagat at
cagacacat a
t agt agacga
aacaaagat t
accacgcact

t agt aact ga

gcagaaat at
tcccctcaca
agt t at gagt
t gagaaaaaa
aaacact aaa
t gaagaagct
aggt gt acct
t gt agaagga
t at t aaaaga
aggt gt agaa
ccct ggagga

ttcctacgca

SEQ ID NO 185,

aggggct agg

agttcctcaa
gct gagt aaa
ttattcttaa
ttgcact gct
gaaaaagct g
cttggacaaa
gacgaccttc
actgtaattg
gttactcctg
gcagttgtac

aaaat attca

exanpl e 185: a desi gner
hox- pronot er-control | ed Met hyl -coenzyme M reductase (Mr) DNA

agt t gagggt
attattctcc
aaattact ct
aggctttaaa
at ggt ggat g
t agaagcacg
gaaaat t aat
acttctgtaa
t aggt at gga
aaacaat caa
aagaacacat

ct ggt gacga

actctggttc
t at aaacaat
ccacgcct ca
agaaaaattc
ggaacaat cc
t ggaggatta
ggcat accaa
caact ctgca
t acagct cac
cgaat acctt
ggt agaagt t

cgacttatta

Pagi na 325

5220
5280
5340
5400
5417

60
120
180
240
300
360
420
480
540
600
660
720



gat caat t ag
gaaat gct ca
gt agt acgt g
agtttcattt
gcagcaaaac
ggt ccaaacg
agagt aacag
t acgaccaag
acagcagcat
gaaggt aaat
gcaagt gaag
cactttggtg
ttcgcaactg
aaagaaggtc
t ccaact cac
taccct aact
ccacacgcag
gat aaaaact
agagaattta
t at gaagaca
ct agaagcaa

cgttctgttg

at caaagatt
aaaaat acat
cttgtgatgg
ctgcat acaa
acgcagat gt
aacct ggagg
at gacccagc
tat ggttagg
acacagat ga
at ggt ggatt
taaccttata
gat cacaaag
ctaactctaa
acagt agatt
tctctgtaag
acgcaat gaa
caagaggaga
tatccttcga
t gcct agcgg
aaat agattt
tt agt ccagt

ctat aaactt

t gt aat cgac
aggt cagaag
aggt acaacc
attatgtgca
aatttccatg
tgtaaccttc
t gaagt aact
ttcatacatg
aat at t agat
at gt caagct
cggat t agaa
agcagcagtt
cgcaggtgta
aggat tct at
aagt gat gaa
cgt aggt cac
cgcatttgca
ttgggctcac
t gaacgt gac
gt at ggggt a
aat aaaccct

agcaggt att

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at caacaaag
acct accaag
t ccagat ggt
ggagaagcag
gct agt gcaa
ggtgcat tct
ttagaagtta
tctggtggtg
gacttcattt
gaagcaactt
caat acgaaa
cttgcagcag
aat ggat ggt
ggtt acgact
ggacttattc
caacct gaat
cttaacccat
ccaagagaat
ttaatcatcc
gat ggaaaac
acaat t aaaa

gaaaaat cat

agttccctga
t aagt agagt
ctgctatgca
ctattgctga
t gccat caag
ctgatttggt
ttggtggagce
taggattcac
act at ggt aa
ccgaagt t gt
t ccct gcage
gtgcaggttg
acttaagtca
t acaagat ca
acgaatt aag
at gcaggt at
t aat aaaagt
gt at t gcaaa
cagctttata
ttttagaaga
atattataca

t agcaaacgg

agaacaagct
acctacatta
aattggtatg
tttctcatac
aagagcaaga
acaaacaagc
agcaccatta
acaat at gct
agactacgta
aaaagacatt
at t agaagac
ttcagt agca
attattacat
at gt ggat ca
aggt cct aac
tgct caagca
agcatttgct
aggtgctgtt
aat gccaaca
acaagt acct
agagat t aag

agcat acggt

Pagi na 326

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



ggaaaagct a
gcaattgctg
aacttattaa
gcaggt gact
gatacttttg
tacccacaca
ctt gaaggat
aagaaaaat a
gaaat gggt g
ggat t aaacg
ggt gat gt aa
gaaacattac
t at gcagcag
caaggt gt ag
cctggt gt at
ggtatttacg
agt aaaggat
atgttctctg
tt aagagaac
at gat agaaa
ggt gaaggt g
gctgttgcaa

gct ct aagag

attttattcc
acaaaatt ga
at ggaggaaa
act ct gt agc
acat caacaa
acgt aaaat t
taggttacag
ctcttaacgce
acacagt agg
caaacaacat
ttatttcatt
cttccggatt
caggtcttat
cat cat ct at
actttggtag
gt ggt ggagg
at gctat ccc
t agaat ct ac
cagt aaaat a
t gat t ggaaa
gt ggaat t gc
t gt ct ccagg

aat caaat at

t ggaagagaa
aaaaatgtta
acaaatatta
accattagca
at at caagct
aggcggagca
t ct aagaaac
agtagcttta
tgcattcgaa
agtttatgac
attatctaga
caaatt at ac
t gcagct aca
attatacttt
agt aat gggt
acctggtgtt
at gt aacgca
atcaggttta
tgttgct gaa
aaat acacat
t cagcgt gga
acgt agacat

t caaacaagt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttggaattag
aaaatt agtg
gttcaagttc
acaggat cag
tctgaaatta
ttaact acct
at t ggagcaa
tcctctattt
agaagccacc
tt agt aaaag
gctttagatg
gaaccagttg
attgttaacg
aacgat at ct
acaggt gt ag
ttcaacggta
gcagct at gg
gttggagaag
ggagct agt ¢
at agt t gact
acat at gcac
att acaaaac

accttggttc

atattgttga
at gat gat ga
ctt cagaaag
cattaattca
aaacagcagc
tattaggtca
accacgt agt
t agaacaaac
ttttaggatt
aaaat ggt aa
at ggagt aat
act gggcatt
t aggt gcagce
t ggaat acga
gtatgagttt
accacgt agt
ctttagatgc
t at at ggt ag
aagt aaaaga
gt agggaaac
aat gt gggga
cagtttgtga

tt aat gcagg

caat gcagat
tttcaattta
attaagtatt
agctattctc
t at gggt gga
aacaact cac
agctattaca
tgcaacattc
agcat accaa
agcaacactc
cagagt aaaa
at ggaat gca
aagagcagct
agcaggttta
cttctcacac
aacaagacac
aggt acacag
cgt agacaat
t aaact ct aa
acgcggaat a
tgaattactt
aat aacattt

ttctggagta

Pagi na 327

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



ccaaaagaca
tcccagat ga
at at acaagg
tatccattgg
gaaaaat ct g
tcatgtactc
t at act aagt
aaccgt aaaa
gacgat at ag
ccacctcttg
gacggagct a
gcacctgctc
acaggt acac
tccaaatt at
accgt acacg
ttatacgt at
gaacttgatg
acaaccat ct
gtt gaagct a
gatttaaaaa
aagaaaattg

cct ccacggt

cgcct agt gg
gt agacat aa
caaaacat gc
attttgaaga
aaacacaggg
aagagaaat t
aaat ggcat a
aacacat gaa
taaaactttt
at gaaat gga
aaaaaggaat
aaccat acga
t ct caggaag
tattagaatc
gtcactcatt
t cgat aaaga
aacctattga
acagat ct ga
ttcacttcgc
gt aaat t agg
acaact gt ac

tttcttccag

t ggaggacaa
tattgtattg
tcttaaacat
ttttgcaaaa
tactattgtt
agat gaaat a
t gaagt acaa
t ccagat cat
aagt cacaga
ctttgaagaa
t cgt at aaga
cagagcaaga
acaagt aatt
tgaattcttt
aagact t gat
aact ggt cac
t gt aggagaa
caacgt cagc
aagaact gat
t ggt aact aa
aagattaatc

ccccctatct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggtttatttg
ttccattttg
at t aat aaac
at aggagt aa
gaact cat aa
at aaat aaag
tattatcctg
gaact t aaaa
aacccaggag
gat act at ga
t acat acaat
tcatacat ga
gaaat gagag
gattccgcta
gaagacggat
gttgtatacg
ccattaccag
tt aagagat g
ggt ggat at g
t gaagt aagt
gcgtctctga

gcgaaagcac

gt gt aact cc
gaggagt aaa
ctgttattat
atactgttgc
ctgatgttat
t ggaaacat c
gagaaagt gt
aact t agaaa
aaggttacaa
aagacttcgt
tcgcagact c
gaagatt cag
aatctgactt
aaacaggttt
taatgtttga
t aaaagat ca
aagacgaact
at gaagaagt
gttt agaagt
aggaagcagg
gcaat gacca

aagat att ag

t aaggaaat t
aaat cat at a
t at agcacaa
agt aaaacct
t cgt ggagaa
cat t gt aaaa
tattgcagaa
t att gcagat
aacagt acac
agaaccaat c
aat gt at aat
aggagt agat
agaagaaact
aagaggagca
tgcattacaa
agt aggagt a
t aagaaaat a
tattaaagta
att caacaac
gagcagggga
aat acatcta

caagcgtttc

Pagi na 328

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcccaaattc acatacagct aacaatccct gatctcaatg ctggtgaatt ttctcagtta 4800
acaat cacgc gccaaattca acaagttgcc gcaattttcc ctgataattc tgaaccaata 4860
acgctgatag gttctagttt aggcggttta actgctgctt atctaggaca gcgatattta 4920
caagtacaac gcttagtttt attagcgcca gtttggtttt ttatcccatt ggttgcccaa 4980
aat gggt gaa gaagctgtca caagttggca acaaacgata taggttctct cttctgccgt 5040
ta 5042
<210> 186
<211> 5450
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 186, exanple 186: a designer
hox- pronoter-control |l ed Formate dehydrogenase DNA construct (5450
bp)
<400> 186

agaaaat ct g
gt caagcatt
agat at aagg
gaggt agat a
at gaccat cc
ccaaagttgc
aaacccat ga
cctgttatag
gact gcct ga
ggt gt aaagc

cccttcattg

gcaccacacc
t gggat gat t
tcaaaacttg
tgatggttaa
t ggaggt ggc
ggcccct ggg
cggcctgcaa
aggagat gcg
cct gcgaaaa

at ggcgaact

tgcgggatta

gcagaaat at
tcccctcaca
agt t at gagt
cctgaccatt
ccgggaaaat
gtattgccgt
tacgccggtc
caagggt at t
agcaggt aac
gccagt aaaa

t aat aaat gt

aggggct agg

agttcctcaa
gct gagt aaa
gacggacaaa
ggtatccata
ct gt gcct gg
gccgagggt a
at t gaaat gc
tgccagct cc
cgcgaggaat
atcgtttgcg

agt t gagggt
attattctcc
aaatt act ct
gggt t acggc
t ccccaccct
t cgacat cga
t ggt gat ccg
ttttaagcct
aggatt gcgce
tgccegtttt

gccgt t gegt

actctggttc
t at aaacaat
ccacgcct ca
t ccagagggce
gt gccaccat
gggcgecgea
gaccagcacg
ccacccggag
ctacacttac
gaaggaaaat

ccgegect ge

Pagi na 329

60
120
180
240
300
360
420
480
540
600
660



caggaggt gc
ggggcgacga
aactgtgtcc
cgcgagt ggg
ctcacccttt
gt aaacaacg
gacaggat aa
gcttcct ggg
tacggctctg
ctcttacaaa
ct ct gacact
aattctatcg
gagaaccat c
attgttgctg
aaacccggaa
ctttatgaca
gt agaggagt
at cgaggcag
at aacccagc
t gt ggt cagg
cagggt gcct

gat ccggggg

aggt ccagag
aggccggagce
aggt ct gccc
agtt caaaaa
at gt aaaaga
gctggetgtg
ccaggccgtt
aagaagcttt
aagct ct ggg
agct ggcecg
cttctacagt
ct gacat cgc
ctgttattge
at ccccggceg
cagatcttgc
aagaatttat
at acaccagc
caaggactta
at at aact gg
t cggt aaaga

gcgat at ggg

ttcgccat aa

ggt cgt ggac
ggaagt aagc
ggt gggagct
agt ccgcagt
t ggt aaggt g
cgt aaaaggc
gat ccgggag
agcccttgta
ctttctttgt
gggggtactg
tgccggtctg
cagcgcagat
ccttaaagta
tattgaactg
t ct gct gaat
t gcccagagg
aaaggt gt ca
t gcccggogt
t acggccaac
aggt aacggc
tggattaccc

atttagcgaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct ggt gggt a aaggcagcgc cgcccgggt g

ct ggaagaag
ct gacggaga
atttgttctt
gt aaaagtta
cgctttggtt
ggagat aggg
t cccagaaat
t cagct aaat
ggcaccaat a
gcaacaacct
tgtatctttg
aaagaagct g
gt gaacttca
ggactgcttc
acggaaggtt
gaagt t acag
ccgagctcta
gt gat ggccc
gt aaat cccc

aatgtattac

acctgggggg

ggggct gegt
aggccggcect
act gcggcgt
ggggt t acga
ttgact at at
aaaaaggct a
t aact cagat
gt accaat ga
atgttgatca
tt ggcagcgg
tcattggcag
tccgtcgt gg
gttacttgtg
at gt aat cat
tt gaggct ct
gt gttccggc
ctattttgta
t ggccaacct
t gcgggggca
cgggat acca

taccggactt

cttttgcggt

gggccagggce
gggtt gt aat

aaaccct gag
t cacaat cct
tttccgggag
t aaaggcagc
agagaat t at
ctgtgctcge
t gcaat gacc
caat acaacc
agccaggctc
gt t aagacaa
caaggaagag
aaaacttgcc
aggcgat att
cgcaat ggga
ggccat ggcc
gagcaatgtc
accagt aaca

acccggagaa

Pagi na 330

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



cctggect ga
tatattttag
tt aaagaacc
gcggatgttg
gagcgccggg
tggcttattt
ggggagat aa
cgcct ggaag
gttctccatc
ccgceggecg
tatcactatc
cct gt ggt gg
attgagattg
ccccggggcc
attgctgccc
gaggt ggt at
ggaggaccgt
gatggtctcg
caggccgt cc
atttacaatg
ct ccgacggg
gccaaagct g

gat agcggca

cat t aat gga
gagaaaaccc
tggagtttct
ttttacctgg
tgcagetttt
t aaacgattt
t gcaggagat
at aaagggt t
gggaaaaat t
aagaacct ga
atactgttat
agat t aat ga
tttcccgacg
aggt atttat

t ggat ccggt

ttagcacctg

cctgggccgg

tagt caccga
agggggaat c
tcctggtacg
t ggcct ggat

ttcttgattt

gggt cgccgg

gat gat ggcg
t gt ctt gact
ggt ggt acag
agcttccttt
gcat aaagcc
gttgctgtta
agcagggtta
acagt ggccg
t agcagaggt
t gaagagt ac
ttcccgtaag
taacgat gca
t ggt aaagt a
gaatttccat
tgct aaaat a
gggaggaaaa
ggaat ttggc

cccggecgt a
ct gcggecge
cat cgccggg

t gt acgggat
tttagattat

gggt caacgg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcagcccaag
gat ccagat g
gatatttttt
gcggaaaagg
attgaacctc
atgggatatc
act cccagct
gtgctttccc
t at gggcagt
ccgttcttat
tccagggggce

gcccgtttgg
agggt t aaag

tt ccat gaag
ccgattataa
gttgtcgatc
ggt cggcagt
gacct gct gg
tgcgt accct
ggcgaaggcc
ggttctctgt
t at agcgagg

agaccagggc

aaggcaaatt
tctcccat gt
t gacggagac
aaggt acctt
ccggt gaagc
cgcggaaat a
at gcgggt at
t cgaacat cc
t ccaggt agt
ttaccactgg
t ggaagagat
gt at acggga
cattggttac
cagcagccaa
aacct gt gct
accggggcgg
t aaaggcct t
ctgctttaca
gccgggt agg
ttccctccga
gcgagct cgg

ccttgcgacc

ctggaggccg

gaaagggat g
aaaagaggcg
agccaggat g
taccagt acg
acggccggat
ttcgtcgecet
aact t at gag
gggt acaccc
gcattaccgg
caggaatttg
gt gt cct gct
aggagaaat g
ggat cgcat a
cctgcttaca
gtagttggga
t ccgt cgggg
tattggctgg

ggcttact ac
gaccagggt t
tttagacctt

ccaggct ggg
tttcctggag

ggt gcaggtt

Pagi na 331

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



ctggcttccg
ccggcagccg
gcccacct gg
ct ggccat ca
ccgt gt gaag
aagcgcttcg
ggt aat ct ct
gccgtcactt
gcct accagce
ggcggt at gc
gagat cgagg
gacgt gacca
cat gccagct
ggggt caagt
gt ggccgt cg
ggggccecggg
accgaggt ca
gccct ggt ag
gagccggacg
ccctgecgata
cggat cgagg
gt cccecggeg

gacgggt cct
gtttaaccta
acat cccggc
t ccgccageg
aaaact gccg
tagccgatta
ttacgggacc
caggcaagaa
t cgccggt cg
tggcggt ggg
ccat caaggc
t ggaccaatt
cccgcat ggg
tcct gcgaga
t cggcggegg
aggt gcacct
gggat gccga
cggaaaaagg
attctggccg
ttgtggtgcc
t gggcaaacg
tcttcgeegg

ggt ggggaac

taaacctttt
ttatattgac
gaccgccct g
ccgcggcaat
t gaggt gaaa
ct ggcggecg
ggt agccatc
gggct at aaa
tattcccagc
tct gggcgt a
acagcgcgat
agt agccggce
tttgaacctg
caat gt agcg
tatttaccgg
ggccgagggg
caat at caag
gcgceggecc
ggct at cggc
tggtaccatc

cggcgat atc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaccgcggaa agggagcggc cgccgcettcc

gttact gcgc cctgcctcaa gcggtgecccg

gccat t aagg
gcecggt gt cc
gt t gacgaac
cgcggecgece
gcaggacagg
at cggt gccg
gtgactattt
taccggttgce
accat caacc
tacgacgccg
gaggat gaag
gaccggtgtc
at ggattgcg
cgttcccggg
gttatttatc
ggt at gcagt
gt acccgt gc
caggcggccg
agt gt t gacc
gtcct ggggg

at ggccgct a
t gggacgggt

ccctggccat
ggccggt cge
ccggt gggga

gaccggcggg
t cgaggcct t

cacgggat at
t caacacccg
tctttattge
gct at ggagg
cttccctgga
cccgttcege
cggaaat gcc
acttcct ggt
gcgt ccggat
cgggaacgga
acctgtcttt
cggt gaccct
ccaggacggt

t gaggaat cc
ctgcgtccac
ccggggect g
cgt ct gcggg
agaaacaacg
t ct cagcgec
gceggt ggec
cctggct gga
ggt cggegt ¢
taccggcectc
atttatcccc
gggcaaggt g
cctgcgecegg
ggcccat gcg
t aat cccacc
gaaactt ggc
gtttttcctg
cct ggacggc
ggct accagt
agtt gaggcec

Pagi na 332

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt ggcccagg gcaaccgggc ggcagtttcc attgaccagt acctgcgcca ggggaccacc 4740

agt cccacgg tagaggacga gctggacgcg tggctggaaa aggtcggcgt ctatgacccg 4800

gaagaggat g taggaatcta cggcggccgg ccgcggcagg cagaaagggt ggcgccgttg 4860

gccgagcggg taaaggactt ccgggaagtt gaaggcggct tcgatttcta cgcaggcagg 4920

gccgaagccg aacgctgect gcecgetgttac cgggtcggga tgatggtcct ggccggagag 4980

ggggagagt a atggttaatg aagtaagtag gaagcaggga gcaggggaaa gaaaattgac 5040

aactgtacaa gattaatcgc gtctctgagc aatgaccaaa tacatctacc tccacggttt 5100

tcttccagcc ccctatctgc gaaagcacaa gatattagca agcgtttcgc ccaaattcac 5160

at acagctaa caatccctga tctcaatgct ggtgaatttt ctcagttaac aatcacgcgc 5220

caaattcaac aagttgccgc aattttccct gataattctg aaccaataac gctgat aggt 5280

tctagtttag gcggtttaac tgctgcttat ctaggacagc gatatttaca agtacaacgc 5340

ttagttttat tagcgccagt ttggtttttt atcccattgg ttgcccaaaa tgggtgaaga 5400

agctgtcaca agttggcaac aaacgatata ggttctctct tctgccgtta 5450

<210> 187

<211> 2324

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- SEQ ID NO 187, exanple 187: a designer
hox-pronoter-controll ed 10-Fornyl-H4 fol ate synthetase DNA
construct (2324 bp)

<400> 187

agaaaat ctg gcaccacacc gcagaaat at aggggctagg agttgagggt actctggttc 60

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180

gaggt agata tgttgtccaa ggtacccagt gatattgaga ttgcccaggc agccaaaatg 240

Pagi na 333



aaaccggt ca
ggt aagt aca
gggaaact aa
accagt gt cg
cgggagccct
gcccaggt ag
acctatgccc
ctgaatattg
ct gaggaaca
tttgacat ct
gat ct caagg
accgccggeg
cccaacct gg
aat at cgccc
tatgtcgtga
aaat gccgtt
ct caagat gc
cgggaaggct
gcagtcgt gg
gagttgtgcg
gaaggcggtc

ttccatgtcc

t ggaact ggc
aggccaagat
t cct ggt aac
gt ct caccga
ccct gggacc
tacccat gga
acaacct gct
at ccccgt ac
t agt cat cgg
ccgttgectc
aacgtttcag
at ct ggaggc
t ccaaaccct
acggttgcaa
cggaagccgg
atgccggcett
acggcggegt
tt gccaacct
ccat caat gc
ccaaagct gg
tggaacttgc

t ct acaacct

ccggggactg

ctccect cgat
cgccattacc
tgccct ggct
cagctttggt
agat at caac
ggcggcecat g
cat cacct gg
cctggatggc

ggaggttatg
ccgcattgtt

ccagggttcc
ggagaat acg
cagcattatc
tttcggtgcc
t aaacccgat
acccaaat ca
ggagaaacac
cttccccacc
ggccgaagtt
ccggaaggt g
ggacct gagt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggcat ccaag
gtctatcgtc
cctactccgg
cgcctgggga
at caaaggcg
ctgcacttca
gt ggat aacc
cgccgggt ca
aaagccaacg
gcct gect gt
gt cggct aca
atggctcttc
ccggecttta
gcaaccaaga
gacctgggtg
gccacagt ca
gacct ggcca
at cgaaaat a
gat accgagg
gccct ct cgg
ttgcagaccc

att aaagaca

aggacgaggt
gcct caaaga
ccggcgaagg
aaagggt gat
gtgccgeegg
ccggcgat at
acct gcagca
tcgaccttaa
gcgt accgcg
gcct ggccag
cct at gacgg
t cat gaagga
t ccacggt gg
cggccct gaa
ccgagaagtt
tcgt ggct ac
ct gaaaacct
t cggcaagt t
ccgagct aaa
aagt ct gggc
t ggagagcag

aaattgccaa

cgagctttat
caagcct gac
gaaaact act
ggtctgcctg
cggt ggt t at

ccacgccgtc
gggt aacgtc
t gaccgggct
ggagacaggg
cgacctcatg
caaaccggtc
cgccatt aaa
tcccttcgece
act ggcggat
ctat gacgtt
cgt ccgegece
ggaagccct g
cggcgt accg
tctcctctac
t aagggcggc
gccat ccaac

aat cgccacc

Pagi na 334

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gagat ct acg gggccgacgg cgtcaactat acggccgaag ccgacaaagc tatccagcgt 1620
tat gaatccc tgggctacgg caacctgccg gtggtcatgg ccaagaccca atactccttt 1680
tccgat gaca tgaccaagct cgggcggccg cggaacttta ccatcaccgt gcgcgaggtg 1740
cgcctctcgg ccggagcagg ctttatcgtc cccatcaccg gcgccat aat gaccat gccc 1800
gggct gccca aacgcccggc ggcctgcaac atcgacatcg atgccgacgg cgtcattacc 1860
ggtcttttct agtgaagtaa gtaggaagca gggagcaggg gaaagaaaat tgacaactgt 1920
acaagattaa tcgcgtctct gagcaatgac caaatacatc tacctccacg gttttcttcc 1980
agccccctat ctgcgaaagc acaagatatt agcaagcgtt tcgcccaaat tcacatacag 2040
Ctaacaatcc ctgatctcaa tgctggtgaa ttttctcagt taacaatcac gcgccaaatt 2100
caacaagttg ccgcaatttt ccctgataat tctgaaccaa taacgctgat aggttctagt 2160
ttaggcggtt taactgctgc ttatctagga cagcgatatt tacaagtaca acgcttagtt 2220
ttattagcgc cagtttggtt ttttatccca ttggttgccc aaaat gggtg aagaagct gt 2280
cacaagttgg caacaaacga tataggttct ctcttctgcc gtta 2324
<210> 188
<211> 1487
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 188, exanple 188: a designer
hox- pronoter-control |l ed 10- Met henyl - H4 fol ate cycl ohydrol ase DNA
construct (1487 bp)
<400> 188
agaaaat ctg gcaccacacc gcagaaat at aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agat a tgctagcgcc gggccgcctc gactgtattc ttcaagagca tggcaat ggt 240

Pagi na 335



cat gggacct
gaagt ggacg
taccgcgccc
gagaat gt cg
caccgt ggcg
gccgacgacc
acagccgt gg
ggccggget g
at caat at ga
gagct ggt cg
ct cggagt ag
agccgggt ct
ccgggat acc
gat ct gggct
t gt acaagat
tccagccccc
cagct aacaa
att caacaag
agtttaggcg
gttttattag

t gt cacaagt

<210> 189

accccgccgg
tcgcccacca
tctttaatca
gcct gcecgge
t ggcgggcca
actgecctttt
ggtgtgcatg
aacccgt caa
t caggcaacg
atcagcttta
at accgacct
tcgcccacca
tcctceccttta
ggcat t gaag
taat cgcgtc
tat ct gcgaa
tccct gat ct
tt gccgcaat
gtttaactgc
cgccagtttg

t ggcaacaaa

gt acgggagt
getttttctce
t at ccccggt
attcggctgc
ggagcat cat
tacccttggg
gat agaagca
catccttttc
gcaact ggac
agagt t cggc
cct cacaggc
ggact acggc
cttcagccct
t aagt aggaa
t ct gagcaat
agcacaagat
caat gct ggt
tttccct gat
tgcttatcta
gttttttatc

cgat at aggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gat ccaaccg
gccgacccgg
aat caact cc
caggt ccctg
tgctact ggc
at caat accg
tttatcgceg
cagggcgat g
caggat gccg
ctggctggtc
gcggtgcttg
caggcct ggg
tacttcggca
gcagggagca
gaccaaat ac
att agcaagc
gaattttctc
aattctgaac
ggacagcgat
ccattggttg
tctctcttct

gccttctggg

ttgataccta
ggcttcccta
gt gcgggagt
ttgccgacga
gctttttcca
at aaccaggt
gcat cgat ga
tgaatcttgg
gccgecggea
ttacggacgt
ttaatacctt
gcaatctttt
ggggaaagaa
atctacctcc
gtttcgcecca
agtt aacaat
caat aacgct
atttacaagt
cccaaaat gg

gccgtta

ccgcactctc
cgt cgat aac
cggccgcaat
gacagat ggt
tattgctccg
gcaaaaccat
tgccgacgtt
ctttcttctc
gatctttatt
ggcggt gaac
acacct ggga
ccgcctttaa
tcccgt cgag
aatt gacaac
acggttttct
aattcacata
cacgcgccaa
gat aggt t ct
acaacgctta

gt gaagaagc

Pagi na 336

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1487



ficial

Synt hetic Construct -

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ ID NO 189

exanpl e 189: a desi gner

hox- pronoter-control |l ed 10- Met hyl ene-H4 fol at e dehydr ogenase DNA
construct (1487 bp)

<211> 1487
<212> DNA
<213> Arti
<220>
<223>
<400> 189

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
cat gggacct
gaagt ggacg
taccgcgccc
gagaat gt cg
caccgt ggcg
gccgacgacc
acagccgt gg
ggccgggct g
at caat at ga
gagct ggt cg
ct cggagt ag
agccgggt ct

ccgggat acc

gat ct gggct

gcaccacacc
t gggat gat t
t caaaacttg
t gct agcgee
accccgcecgg
tcgcccacca
tctttaatca
gcct gccgge
t ggcgggeca
actgcectttt
ggt gt gcat g
aacccgt caa
t caggcaacg
atcagcttta
at accgacct
tcgcccacca
tcctccttta

ggcat t gaag

gcagaaat at
tcccctcaca
agtt at gagt
gggccgectc
gt acgggagt
getttttctce
tat ccccggt
attcggctgc
ggagcat cat
tacccttggg
gat agaagca
catccttttc
gcaact ggac
agagt t cggc
cct cacaggc
ggact acggc
cttcagccct

t aagt aggaa

aggggct agg

agttcctcaa
gct gagt aaa
gactgtattc
gat ccaaccg
gccgacccgg
aat caact cc
caggtccctg
tgctactggc
at caat accg
tttatcgccg
cagggcgat g
caggat gccg
ctggctggtc
gcggtgettg
caggcct ggg

tacttcggca

gcagggagca

agt t gagggt
attattctcc
aaatt act ct
tt caagagca
gccttctggg
ttgataccta
ggcttcccta
gt gcgggagt
ttgccgacga
gctttttcca
at aaccaggt
gcat cgat ga
tgaatcttgg
gccgecggea
tt acggacgt
ttaatacctt

gcaatctttt

ggggaaagaa

actctggttc
t at aaacaat
ccacgcct ca
t ggcaat ggt
ccgcactctc
cgt cgat aac
cggccgcaat
gacagat ggt
tattgctccg
gcaaaaccat
tgccgacgtt
ctttcttctc
gatctttatt
ggcggt gaac
acacct ggga
ccgectttaa
t cccgt cgag

aatt gacaac

Pagi na 337

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



t gt acaagat
t ccagccccce
cagct aacaa
att caacaag
agtttaggcg
gttttattag
t gt cacaagt
<210>
<211>

<212>
<213>

190
1565
DNA
Arti

<220>
<223>

taat cgcgtc
tat ct gcgaa
tccct gatct
tt gccgcaat
gtttaactgc
cgccagtttg

t ggcaacaaa

ficial

Synt heti ¢ Construct -
hox- pronoter-controll ed 10- Met hyl ene-

t ct gagcaat
agcacaagat
caat gct ggt
tttccct gat
tgcttatcta
gttttttatc

cgat at aggt

Sequence

construct (1565 bp)

<400> 190
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
ggggat gat a
ct gcaggt gt
tttttccatg
atatttggcg
at gcaggccg

gcaccacacc
t gggat gat t
t caaaacttg
tgctactcta
tcttcccaca
ttaatctgtt
cggt t gacga
gcccgggegg

cgctcccgga

gcagaaat at
tcccctcaca
agtt at gagt
ccttgggacg
t gacggccat
ccacacagat
tttcgtcggg
atttcagggg

ccagggccat

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaccaaat ac
at t agcaagc
gaattttctc
aat t ct gaac
ggacagcgat
ccattggttg
tctctcttcet

SEQ I D NO 190,

aggggct agg

agttcctcaa
gct gagt aaa
gggat acagg
gat at ggacg
ggccacccct
gacaatcatc
cat gacgccg

aaagcgttca

atctacctcc
gtttcgccca
agt t aacaat
caat aacgct
atttacaagt
cccaaaat gg

gccgtta

exanpl e 190: a desi gner
H4 fol ate reductase DNA

agtt gagggt
attattctcc
aaat t act ct
ccggcttcct
ccggct acac
tcggccttgg
ccggccaccg
gcaataattt

aaacgctcca

acggttttct
aattcacata
cacgcgccaa
gat aggt t ct
acaacgctta

gt gaagaagc

actctggttc
t at aaacaat
ccacgcct ca
t gacgat ggt
cct cgat gga
ggt cggaggc
attgttgcat
tggctctttt

t at caaaaat

Pagi na 338

1140
1200
1260
1320
1380
1440
1487

60
120
180
240
300
360
420
480
540



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcact gggtt tgaataaagt cggcgccggce attgatcttc ttctccaggc gcatgacccg 600
gaact caaag gggtcggcaa aggggttggc ggcggcgccg at gaagaagc ggggttcctg 660
gcccttaatc tcttcaccgec aggcgaattt tttctcatcc cggaggtcct tcacgatccg 720
gat cagct gg agggaatcca cgtcatggac gtttttcgcc gtcggatggt taccaaaaga 780
ttgat ggt cg ccggacaggc agaggacgtt ccgcatcccc aggct gt agg cacccaggag 840
at cact ct gg agggcgat ac ggttgcggtc ccgaaccgtc atctggataa tgggttcgece 900
cccggect gg aggacgt gga ccccagcggce gatact cgac aggcggacga tggecgtctg 960
gttgtccgtc aggttcatgg catcaacgta gtccttgagg agagcggcgt gcttcttgat 1020
ctctgtagga tcggcgtgcet tcggcggtcc aatctcaccg ctgaccagaa attgcccctg 1080
ggagaggatt ttcgccatct tgctttcaac cattgaagta agtaggaagc agggagcagg 1140
ggaaagaaaa ttgacaactg tacaagatta atcgcgtctc tgagcaatga ccaaat acat 1200
ctacctccac ggttttcttc cagcccccta tctgcgaaag cacaagatat tagcaagcgt 1260
ttcgcccaaa ttcacataca gctaacaatc cctgatctca atgctggtga attttctcag 1320
ttaacaatca cgcgccaaat tcaacaagtt gccgcaattt tccctgataa ttctgaacca 1380
at aacgctga taggttctag tttaggcggt ttaactgctg cttatctagg acagcgat at 1440
ttacaagtac aacgcttagt tttattagcg ccagtttggt tttttatccc attggttgece 1500
caaaat gggt gaagaagctg tcacaagttg gcaacaaacg atataggttc tctcttctgc 1560
cgtta 1565
<210> 191

<211> 1442

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct- SEQ ID NO 191, exanple 191: a designer

corrinoid iron-sul fur
Pagi na 339

hox-pronoter-controll ed Methyl-H4 fol ate:



protei n Methyl transferase

<400> 191
agaaaat ct g

gt caagcatt
agat at aagg
gaggt agat a
gaaacggt cg
caagggat cg
gt t gat gagc
cactttaaat
gtttacggcc
cctgct cagg
gataccattg
caat acttct
atcgcccttg
t aaaggt aca
gt cacagt gg
caggt cct gc
gctatttagt
aagaaaattg
cct ccacggt
gcccaaattc

acaat cacgc

gcaccacacc
t gggat gat t
t caaaacttg
tgttaatccg
ttacccagca
agaat ggccg
ttcctctteg
aacctcttga
agggggagaa
gtctctatca
t cgt caaccg
t ccagccgcet
acggtctcca
tcagttactt
gcggtattta
acggccgegg
ttttcaccga
acaact gt ac
tttcttccag
acat acagct

gccaaattca

gcagaaat at
tcccctcaca
agt t at gagt
ct aacaaat c
gt aaat cggt
cgt ccat gcc
gcat gt t aaa
tttccctcag
ccagcggat c
gt ccct cagt
t caggccgat
ttttttccat
gacccttttt
cttgcact gt
gat ccaggt a
cgtttttgtc
t gat t aacat
aagattaatc
ccccctat ct
aacaat ccct

acaagttgcc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

DNA construct (1442 bp)

aggggct agg

agttcctcaa
gct gagt aaa
tttacgat at
ggt ggt gact
gctcgecata
cgagatgttg
gcact ggaaa
gat at acagg
tatcttgatc
taccgggcac
ggat at ggag
tattgcctcc
at gcacaagc
atctgctccc
attaatgatt
t gaagt aagt
gcgtctctga
gcgaaagcac
gatctcaatg

gcaattttcc

agtt gagggt
attattctcc
aaat t act ct
gcctttaaaa
gcagt cat ga
catattgtca
cttaaaccgg
aacat caccg
tt gct caaat
ctttcttcag
tggtattcga
ttgattatca
cctgctgtge
cact ccat at
gcttccgect
t gacggacac
aggaagcagg
gcaat gacca
aagat at t ag
ct ggt gaatt

ctgataattc

actctggttc
t at aaacaat
ccacgcct ca
agttcttgcc
tttttccatc
ggaagt aacg
atactgtctt
cgttggtgtg
cataattctt
ccgttttcgg
gt acaagt gg
ccttgctctt
t at caat gca
cggccacttc
gcct gcgggce
t ggggat cgc
gagcagggga
aatacatcta
caagcgtttc
ttctcagtta

t gaaccaat a

Pagi na 340

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgctgatag gttctagttt aggcggttta actgctgctt atctaggaca gcgatattta 1320
caagtacaac gcttagtttt attagcgcca gtttggtttt ttatcccatt ggttgcccaa 1380
aat gggt gaa gaagctgtca caagttggca acaaacgata taggttctct cttctgccgt 1440
ta 1442
<210> 192
<211> 2942
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 192, exanple 192: a designer
hox-pronoter-controlled Corrinoid iron-sul fur protein DNA
construct (2942 bp)
<400> 192
agaaaat ctg gcaccacacc gcagaaat at aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agata tgatggcttt aacaggatta aatatattta aattaacacc aaaaaagaat 240
tgtaaggatt gtggtttccc tacttgtcta gctttttcaa tgaaagtagc agcaggagct 300
gt ggaaat ag gaaaatgtcc tcatatgagt gacgaggcaa tggaaaaatt agctgaagct 360
act gcaccaa ttatgaagac aataactatt ggtaagggag ataatgaata taaattaggt 420
ggagaaactg ttttattccg tcatgaaaaa acttttgtaa atagaaatag atttgcagtt 480
gcattttccg atagtatgga tgatgcagaa gtagatgcta agatccaaca tat aaaagat 540
gtagattatg ttagaatcgg tgaacaaatg aaaaccgaat ttgctgcaat aaaatatgca 600
ggaaat aaag acaaatatct tgctttaata aacaaaataa aagcaagtgg agtaaaagta 660
gcttatgccc tagtttgtga agat gtagca gtaatgaaag aagctcttcc actagttaaa 720
gat gaaaatc cattagttta tggagctaat aaagataatt ttaaagaaat ggttgaactt 780

Pagi na 341



gt aaaaggag
tt agt agaag
tccattaaag
gat agaact t
tttat ggaag
agt gat at gg
gat ccacaaa
aact caccag
gt t gagagat
cttacatctt
t gt ggaat ag
tt gaaaggt g
gctatgttta
acacaaaaat
aaat t aggag
ccaaaagt ag
gacat at aca
t at agt ccag
gcaccagaag
gt agtt gcag

gaaact gaag

ggagct gcag

at aaatt agc
aaat acaaaa
aagcttttga
ttggatatcc
tagctttatc
attattcaag
aaccaat gac
tattatgtac
ctaaagttcc
gggct gcagg
cagagaagac
aatt agagga
ttcctaagtt
tttcaggcaa
gagaat cagt
gt at ggaaat
aggat gttgc
attttatatg
attgtgctaa
gt acaggaaa

gacacaat at

gt gt aat ggc

tttaggtgta
att aggat at
aaat acagtt
ttctataata
tacattattt
agcacttcct
agttgatttg
tgttgacttt
agt at ggat g
taaatttact
t aagaacaga
acttcttcca
at t aaaagag
aat t ggt gaa
attaccattt
tttagatgta
aaaagaccct
cct aagactt
aacagct aaa
t cat gaaaaa
acttttaatg

tt at aat gac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaggcagacg
aagaact t ag
caaat t agaa
ttcctagatg
actttgaaat
ctttatagta
ggt at acat g
gctcttactt
gttataccag
ggt gct gcaa
actcttttaa
gact ggaat a
ttaactgcta
gttgaaattg
tatacttttg
t at ccagaag
gt t aaat ggg
ataagtgctg
gcagtagttg
gat gcaaaat
t cagcagt ag
aaagtt gt ag

gat t ggaagc
tacttgatcc
gaat aaat at
aacttact aa
atggttcatt
t aagacagaa
gaat t aacaa
acttcctagt
at gcaggcgg
tagct gat ga
t cccaggaaa
tagtaattag
agtaaat gtt
gaacaggaga
at ggagat ac
act ggat aga
cacaatttgt
at ccaaacgg
aagct at aaa
tatttgaaaa
aagat aact a

ctgaatcttc

tctttatggt
aggt ggaaaa
t gaaggt cag
agct gat aaa
acttgtttta
tgtatttaca
cccagat gaa
tt caggagaa
atattctgtt
aat aaagaaa
ggttgcagtt
t agt acagaa
caaaaaacca
aaaagcatta
aggaaat acc
tcctttaaag
agaagaaaaa
t acagat gct
aactccatta
agt t gct cag
t aagt cagt a

agttgatata

Pagi na 342

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



aaccttgcaa
gt t gacaacg
gacagagt aa
agccctgttt
ccacaat ggg
gt att agcat
agaaacttta
aagaaaattg
cct ccacggt
gcccaaattc
acaat cacgc
acgct gat ag
caagt acaac

aat gggt gaa

aacaaat aaa
t aggat gt gc
agct t gcagce
ctttcgaagc
gaagt cagga
caggaacaga
tt aaggaat t
acaact gt ac
tttcttccag
acat acagct
gccaaattca
gttctagttt
gcttagtttt

gaagct gt ca

ficial

Synt hetic Construct -

tattttaatg
agcaggt gga
acttggtcaa
tt gcaaagt a
agacagaaca
tgct gt aata
attaggttaa
aagattaatc
ccccct at ct
aacaat ccct
acaagtt gcc
aggcggttta
att agcgcca

caagttggca

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aat caacttg
tatggttatg
gat gat aaaa
aaagaagcaa
gtttccatgg
ttacgtcatc
t gaagt aagt
gcgtctctga
gcgaaagcac
gat ct caat g
gcaattttcc
actgctgcett
gtttggtttt

acaaacgat a

SEQ I D NGO 193,

gaat agacaa
aatatgttat
ctcttcaagt
tggatt caga
aagt t gcaac
caaaat ct gt
aggaagcagg
gcaat gacca
aagat at t ag
ctggt gaatt
ctgataattc
at ct aggaca
ttatcccatt

taggttctct

exanpl e 193: a desi gner

tacaaagttt
atcaacttta
tcctat aata
agaagattca
agcat ccgga
agaagt aat t
gagcagggga
aat acat cta
caagcgtttc
ttctcagtta
t gaaccaat a
gcgatattta
ggttgcccaa

cttctgecegt

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2942

hox- pronot er-control |l ed CO dehydr ogenase/ acetyl - COA synt hase DNA
construct (4859 bp)

ta

<210> 193
<211> 4859
<212> DNA
<213> Arti
<220>

<223>

<400> 193

agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat
Pagi na 343

60
120



agat at aagg
gaggt agat a
gagccggt ag
gaaatccttt
gat acagcct
ggggatttac
gagaat gccc
cgttacctta

ggcgacccgyg

gctattatcc
at gggt at gg
aacgt caaac
catgccgcca
cgt gaagaac
gagcat gaca
at caccgacc
gact at gat a
aagttggatc
gat at gt acg
t cggaat ccg

ccggaaggga
gccgattttg

t caaaacttg
t gat gact ga
ccctgttccg
t aaaccaggc
attacctgcc
cacctatttt
gcct ggcegg
aat at aagcc
ttgtccgeeg
t gggt cgagce
gctttatgct
t ggggat t ga
act at gccct
agcgcgatta
t ggt caagac
agcccct acc
aaat agt cca
tgcccattaa
t agaaat ggg
agat cact ga
gcaaact gcc

aaggagt cct

agtt at gagt
ttttgataaa
ggaggtttac
cat ccggacc
ggttattcgc
aaaccgcaag
ggaagccacc
t gat gaaccc
tttcggtatc
caaagact cg
cttcatctgt
ctatatcgcc
gcgggct ggt
ccagcgccgc
ggct gccgece
ggaggacaaa
gat agccat g
ctttggcect
cggcaaccgg
t ggt aagat t
cctgggcatt

cgaacggcgc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gct gagt aaa
at ctt cgagg
cacggcgcca
t at ggt cccg
tgtttcagcg
cgagcgcagg
t ggt at gcgg
ctcctgeecc
aagat ggt cg
aaggccct gg
gat gaagcgg
tatcccctgg
atgatgttcg
cgt at ccgcg
ttcggggcca
cagat cccgg
gagacccgt g
gcctttgagg
acgccggcect
gaagt cat ag

ct ggt ggaca

atccacgact tcatcaacta

aaat t act ct
gtgctattcc
ttacagctac
accat cccgt
gggaagaggt
t aagccct gt
ccgagat cat
caccct ggac
act ggaccat
ccaaaat cgt
t agaacagct
ggaacttcac
gt ggcgt t ac
cctttgtcct
tctttaccgg
attggttctt
ggat caagct
gcgagagt at
tt gagct ggt
gt cct gat at
t ct at ggccg

ccacgcct ca
agaaggt aaa
cagttacgcg
cggt tatcct
caaaaaact g
cctgaatttc
t gaagccctg
gggtttcatc
t ccgggt gaa
caaggaactc
gct ggaagaa
ccagattgtt
cccgggt gecc
ttatctcggc
ctttccggta
cagcgtt gag
caccaagatc
ccgt aagggc
acgcaccgtt
t gaccagat a

t aaaat gcag

cggt gaaggt

Pagi na 344

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



ct ct ggcaca
aagggtttcc
cccgecattg
t at at ggagg
gat gaaacag
gtgtgtattg
aaggcgt cct
attgatccca
cgt aacct gg
tgctttgagg
gat cacgccg
ggt ggcaccc
tttatttccg
ttcctccacg
gat aaaat ag
gaaaagggac
ctctcccata
cgcaccgt ag
accgcttttg
tgctgeccgtt
cgtggtattt
cttaccggtg
at ggccgaag

ccggccageg
gtttcaagaa
t ggaccgggt
tcgcccggga
tggat acctt
tcaccccgga
at gaaat caa
tt aagggt at
aacaggtctg
ccat t at ggc
gcat gact cc
agaccccggg
ccgat ggt gg
acgagtttgt
ct gat gagac
acccggcectt
attgtaggcc
at ccggeggt
accgcttcgt
tct gcat ggc
gcggegettc
ccgcecgecca

gt aaagct cc

t aacat caac
ct acggt gaa
ccaggt aacc
gaaat acaag
ttactcctgce
acgggt gggc
ccat gccggt
ct ggaagagt
cctgtacacc
catcctgccg
ttcggggatg
ctttatgggc
tatcgcccgg
acgt cgt agt
cat cggt acc
gaccat ggat
ct cagaggca
cctggaaat g
cgcccagcaa
cggt ccctge
tgcct ggacc
ct gcgaacac

t gat t at agc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tggttgcggg
at cct ggt ag
atttttaccg
gaacgt gacg
gtcctctgcece
ctgtgtggag
cctaaccagc
gt aaat gact
cttat ggaga
gagt gcaacg
accttctcta
at cggeccgcea
at cgt ct gga
gt t gaggagg
accgtggat g
cccattat gt
ccacgggt ca
ct ggtt aaaa
ccccagtgta
cgt at caagg
attgtcgccc
ggcaaccat a

gt caaggacg

t cagcaaaga
ccaaaat gaa
at gaagccaa
accgcat gcg
agtcctttge
ccgt aagct g
ccat ccct aa
atctctat ac
at cccat gac
gcat cat gat
ccctggeecgg
cct at at cgt
tgcccaaat c
gcct gggaga
aaat cttgcc
gaat gcccag
t ggaacccaa
gt aaggat ga
aaat cgggt a
caaccgat gg
gt aat gt agg
tagcccat gc

aggccaagct

tgccgt agec
agaagaattc
ggt caaagaa
cggccttacc
ccccaaccat
gct ggacgcec
agaaggggaa
agcttccaac
ct cct gcggt
taccaccagg
gat gat cggc
cagcaaaaag
t ct gaaggat
ggactttatc
ctacttggag
gttccgcgat
aaacagggac
caaagtcatc
t gaaggt at t
ccct ggcage
tttaatgatc
cctggt agaa

caaagaagt c

Pagi na 345

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



t gccgacggg
ggcgagaagg
at gaccact a
ggtattcatg
cctgttaacc
atagctactg
aacat ggggg
tt gagt gaga
gccaaaggca
ggt at cccct
gacgccat gt
tat cataccc
gact at caaa
gcat t caagg
gt agt cgccg
aat cccat cc
at ct gcgggt
gaact gct ga
aagct t ggcc
ttcct gaaac

at gggt t cct
ct gggcgt ag

tgggtattga

ccct ggaaga
tt aat gaggg
cctctatttc
tggtcttcag
atttctccga
tcctggatcc
ttattgtcca
t caacct ggt
tggttacttc
gcgt cgacgt
ggat cat cac
cggct acggc
aaagaaaaga
gct ggagcct
gggt act caa
gt aacaacct
aaaat aat gt
tcctggatcc
gcct gggt ga
gt gt ggat aa

ataccccgaa

ggt agaaggc
cttcecgeege
ccggaaagaa
cgagctggtc
cgccat cagg
cattctcttc
ggat caagtc
ggcggcegegg
gggt atct gc
cttcgcectcc
ccagtgtatt
tact gccgat
t at cgaaagc
aagt aaccgt
t gaagccctg
ccaggccatc
caaagggttc
ctttgtggtg
ggccaat gt g
aggcgccaac
ct cccgggcec

ggt gcccttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaaagcgttt
tt gaagggt g
aagttccgta
aat caggccc
gt agccct gg
ggtactcccc
aacttcgtcc
gagat ggaag
tgcaccggt a
caggaact gg
atgccttcca
aacgccaaga
gcgaaaaccg
ccggtttaca
accaaact cc
ctggacggt g
caggat aact
gctacgggtt
gaaacct act
at cgaaat cg
gt cgacct ct

gt agcct cgg

t ggaact ggc
aaggt gaagc
cccacaat gt
at at gggt at
ctgact at ac
aaccggt ggt
t ccat ggcca
gagaggccaa
acgaagt cct
ccatctgcac
t cagcgccgt
ttcccggtge
ccat ccgcat
t cccccagat
t ggct accca
aact ggct gg
cccacct gac
gctccgeeca
gcggcegat gg
gcct geccgece
t gat ggccat

ccccggaagce

ccaggaggt a
cacctggctg
tgttcccttt
ggat aacgac
gggt gaacat
cagcgaagcc
taatcccttg
ggccgecggt
gat gcgccag
cggagctatt
agccgagt gt
ctaccatatc
ggccat cgag
t aagaaccgg
gaat gct caa
cgtagectta
ggt aat gaaa
ggccgecgga
t ct caagggc
tgtgttccac
ggccaacgat

cat gagcggt

Pagi na 346

2880
2940
3000
3060
3120
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3240
3300
3360
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4020
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aaggct gccg
at gcccecgg
gtttatggtg
gacgccct gg
gaaaccaaac
aaaatt gaca
ccacggtttt
caaattcaca
at cacgcgcc
ct gat aggtt

gt acaacgct

gggt gaagaa
<210> 194
<211> 6428
<212> DNA
<213> Arti
<220>
<223>

(642
<400> 194

agaaaat ct g
gt caagcatt
agat at aagg
gaggt agat a

gaagt aaaaa

ccat cggcac
t agaaggt ag
gttacttcat
aat accgcac
t ct gccaggg
act gt acaag
cttccagecce
t acagct aac
aaat t caaca
ctagtttagg
tagttttatt

gct gt cacaa

ficial

Synt hetic Construct -
hox- pronoter-control |l ed F420 syst hes

8 bp)

gcaccacacc
t gggat gat t
t caaaacttg
t gat gaaagt

acccat at ga

ct ggt gggt a

cgacctcatt
cttcgaaat g
ct ggaagct g
ttactagtga
att aat cgcg
cctatctgcg
aat ccct gat
agttgccgca
cggtttaact
agcgccagtt

gt t ggcaaca

Sequence

gcagaaat at
tcccctcaca
agt t at gagt
attgattgat

t ggt gagct t

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tccctcggeg taccgaccca tgtcggcacce

tatagtattc
gat ccccagg
ggcgt acaca
agt aagt agg
tctct gagca
aaagcacaag
ctcaatgctg
attttccctg
gctgcttatc
tggtttttta

aacgat at ag

SEQ I D NO 194,

aggggct agg

agttcctcaa
gct gagt aaa
ggagaggat t
gt agatactg

t aacccagat
tagct gcccg
aagaggt agc
aagcagggag
at gaccaaat
at attagcaa
gtgaattttc
ataattctga
t aggacagcg
tcccatt ggt

gttctctctt

exanpl e 194: a desi gner
s enzynmes DNA construct

agt t gagggt
attattctcc
aaattact ct
tt gacagcgg

ttccaatttg

agccagcgac
gaagat cctt
t gaacgt t at
caggggaaag
acat ct acct
gcgtttcgee
tcagttaaca
accaat aacg
atatttacaa
t gcccaaaat

ctgcecgtta

actctggttc
t at aaacaat
ccacgcct ca
cgaccatt at

ttttaggcaa

Pagi na 347

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4859

60
120
180
240
300



gat gt agat a
gcaaaggaag
gaat t ggcaa
ctt aacaggt
gaat ct gt cc
aaagt acctt
tt gcat aaga
gaagct ccat
gt gat aaact
ggcattgata
gcaggaat ga
gat gcagat a
caggtttgca
gacttatttg
gat at cggtc
gct at aaaag
ccaacaat at
ccagttgcac
accagat acg
gcaaat gaga
gccat gccat

gt t gaggat a

gggccat aga
t gt ccaat aa
agct t at agt
cttgtgagac
ct at agat gc
t aggt gt cgt
t agct ccagce
t agct gcact
ct gt aact gg
agat atcatt
agaaattgac
tt gaaaaggc
taggtgttaa
tt aaagaggc
cgcttat aaa
at ggggcaga
t ggat ggt gt
ct at cat aag
gt ctt caagc
t agat gcagg
ttgggggat t
t gt gcaagt t

t gcagcaaat
tctttattct
ctt ggaggct
attgaagttt
tacaggttct
t ggagcaat a
cattgcagca
t aaattggtt
ct at ggaagt
t act ggaagc
tttggagcett
agtt agt gct
aagaat aat a
aagt aaattg
t gaaaat gct
acttattttg
caat at gt ct
ggt agat aga
aggtgttttc
ttcagtctta
caaat caagt

t aaattgatt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agggct aaaa aggaattgca
gcttat gaag agctcgaatc

ggaaagccaa ttaagcaggc

gcagcagagg
gt agat gagc

aagccaaaag
gttttttgge
actccattca attatccggt
aagaatgctg ttgtggtaaa
gaaattattg ataatcattt
gaagttggag atgcattggt
attgccactg gattgtttat

ggt ggaaacg at ccatt ggt

gcggt gt ccg
ttggataata

gcgcatttct
agat t gcaga
aagat gggca at cctatgga
tcaat caatg ttgaaactgc
ggt ggaaacc gt aaggactg
atggaccttg ttgcaaatga
at agat gagg caat aaaagt
actgaaaatg ttcatagtgc
at caat aagg aatccacttt
ggaat gggt a aggaaggaat

gcttttaatt gtaggtgaat

ggat at gt ct
aagaagcgaa
t att ggagag
aat ct at gga
atttacaaag
taatcttgca
gccttccact
cccaaat ggg
tgtttcagag
ctcttctcga
cgttcttgaa
attctccgga
tgagttcatt
t gagt ct aca
agt aaacaat
cttctatgag
aacat t cgga
ggcaaat gac
at t aagat gt
cagaacagat
t aaat at gca

gaagacct gc

Pagi na 348

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



gccat aat ac
ccgt cagaac
agacacgttg
agcct t ggag
caggctgctg
cccct cat ag
gt gat agccc
aggct gaggt
ct cagcgt ct
ct cggggaga
agtttcatcg
at gaagat aa
gaaattcttc
ggcgacattt
aat gacgaaa
aattttggat
aaaacat ctc
tcattatcaa
tt aat cgaag
cgcggaaat g
gacggagttt
at aacct caa

ctggtttttg

ctgtttcaag
gggaggggcet
accgt gt gct
t cgat at act
agttctgcat
ggaaaaccga
ct gccaaggg
ttggtgactg
cagt gt at ga
t aat act cca
t gaggccctc
ctattctttc
caaacgaaga
acctgtcccc
cct ggt at gg
tt gacgaagt
ttttgaaaaa
t aaact caaa
aaaacaat ga
caaaagtttt
t aaaagcaat
tt ggacct at

cagtttcgee

gtttgcacat
gct cagggcc
ggt gat cagt
t gaggagagg
acccgaattt
t at cact gaa
t ggcgggacc
cagcttcttt
ctcattctac
t ggagaaggg
aaggggt t ct
aggcggaact
tatttcggtt
t gat at t gat
gct aaaaggg
tttgaggatt
aggagt acct
aatttatcca
aaaaat cctt
agatatattc
t gaggaaagc
tttaagcatt

aat agt t ggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaaagacac
at gct gat gg
gcagat gcag
ggt agaaagg
gagagggt ca
ctcctccaca
aacaccct ga
gagcat gt ga
ctttcactgg
acccat gcaa
gacaggcttg
ggaaccccaa
att gt aaaca
actgttttgt
gat acat t ct
ggagat aaag
at gt ct gaaa
atgtccgatg
ttaaagtttc
t acgaaaact
gattttgtga
t ct gaaat aa

gaaaat cct g

ggct at ccce
atgtttcaga
atgtccttga
acct caacgg
t gat aacacc
gggcat ccca
tatt caggcc
gt gaagct ga
acgtt aacac
gggagt acct
aggtttcaag
aat t aat aca
ct ggt gaaga
acacgttttc
tct gccat ga
at cgggcat t
t cgt agat at
aaaaaat t ga
acgatttttg
caaattat gc
ttattggtcc
aagat gcat t

t aagt ggacc

cacactttca
ggccct cagg
at acgcct ac
tgccct ggaa
ct cagacat a
ctttgatgtt
agggt ccat g
gagt aggggt
agcagaggac
cagaaagct c
atcattctag
gggttttaaa
tacttatatt
taat ct gata
acagctt aaa
aaaaat gcat
cgagagaaaa
at ccaaagtt
ggt gt caaga
aaaagcagca
at caaacccg
aaaagaaaag

t gct ggaacg

Pagi na 349

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



ctgatgcatg
attgtagatg
gaagttttat
aatattctcg
at cccgct ca
gaagacgagg
cgcgcetctcg
gaagaccccc
ccgtttatcc
agt aat at ag
gaaat acgt g
acct gcggca
accgcgat cc
gaagaagcgg
aacgggat cc
tacttcacca
cccctctecg
t at cacgt ac
ct cgt ccagc
gccgecgat g
cggcgcectgg

catgtcatca

caaaaggct a
ttttagtttt
at gct aat ac
actattataa
tt cagaaagg
atatcctttg
cagat at cac
ggttcatcca
t ct ccgaagt
aaggcgaaaa
act caat aaa
gggcatttcg
gtgactttag
tcgtcgat ga
cggccgt gaa
aagaagaaga
tcagcgtgtt
ttcgggtaca
gt gggccacc
t cgccegege
agct cgat at

acggtgggcg

ccct gt gaat
agacaat agt
gat aat gaag
at ccagat aa
cgatgatctc
tat agcat ca
cccttcgecg
ggcgatcctt
cccct gcgge
tatcatcatc
aaagat cacg
ccgcggt cag
aggcgaccac
gat cgccgcece
attttccggc
cct gat caga
t cct gat gat
gcgggagecg
tgcact ccgg
cagcct ccag
cgcceggt ag

gttccacgct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcagt t ggag
gat at t aaca
actattgatg
atgtcagttc
ccggcaat aa
acgatcgttt
gat gccct gc
gattcatcca
cacgt aggt g
cttccaaaag
ggaaagaat g
t gcggaaacg
gatctgttcg
ttctccaact
t gcggt acct
aaggct at ga
gggct ccagc
ct cccgcagce
gttgat gt ag
gaat t cgagc
tatctcgcgg

gcccat ccgce

tttatgaata
aaaagaaaga
at aaaat aac
aggt aacggg
t ct gcagaaa
cgaaagcaaa
ggat ct ccgg
ccgagat cat
t gcgcgeegg
acccct cggc
t cggcgt cat
ctatcggctg
gt ct ggaact
tcattatggg
ggaaaggcca
aacgat aatt
ctttccgggt
ttcaggccca
tcctcggtga
aggt gagacg

gccatcctta

gt ct cgggct

tt at aaagat
aat gaat t gt
tct cgcaaga
aatttccgga
taccacgttc
agggt at acc
cctcaccaaa
ccaggagt at
t gt ggacaat
cgagt gcaga
cgt gaccgac
ggcaggcat g
cgaaat cacg
ggagagcaac
cgactcgctc
aaacacaat a
accagcccat
tggcttcgag
ccggcgagat
t caggt t agg
aaacactt at

t gggcacgaa

Pagi na 350

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



gttctggacg
aagggact gg
cggt at gcgg
ggggct cagce
attgacgt cc
tagtat gcca
atacccgt ac
gaaaagcgcc
gggccggat g
gttgttcctg
tttagacatt
ccgaat aagc
t at ggagat ¢
ggcct gcgat
t ccgaagat g
agact ggccg
gccgt gagtc
ggt ct ccagg
cttgatgatg
cgagt cgacc
ggcggcecat g
cggggacagg

gt agt act cc

at gacct cct
cggcggt cgt
agcttccccg
ct gt gggcag
tttagtcgtt
agct cgat gg
ct gttcagct
t ccaggcagc
acgaaggcct
cacatgttcg
cagat at gct
t ggat gaact
ttgtcctcga
agtttgacgc
acccgggcca
ct gagccggt
tcgcgct gga
gt gccat aca
t cgacccact
aggat ct cgg
gcctctgecg
gcgt ggat ca

acggt cat gt

ggat at ggcc
cccaggtctc
cgct ct cgat
gcaggt ccgc
ccagctcccc
cgt cgaggca
ccttaaagaa
ccaggcct gc
cacgcgat cc
t gaccgggac
cgt aaagcgt
cttcctttga
tcat ggt gcc
ccatcttgat
gcgegt gcag
tgttctcgtg
tgtcccttag
t gat ggt gga
ctcgegttga
ccgaggcccc
gagt gacgcc
tgatatcgta

agggcat gac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gtacttttta tgtatatccc ggatggcctc

ccctat gccg accaggat gc cggt agt gaa

gaacccgagg
cgtcgtctcc
gt at ggcagc
gaggt cgt ag
aaggggat cc
ggccttcttg
gacgt cccgc
gaacacgttc
attcctctcc
gaggt act cg
gccgaagt cg
ccaggagacc
gcgcaggtcg
cat gaaggt g
aaggaacat g
cgtggtcctt
cacctttctg
ggt gatcgt g
cgacactttc
cttcgacttg

acct gagat g

cggagcgagg
agcat gaggc
acgccgcecegt
acat aat cgg
gacggcgagt
agcat ggcgt
cggaacccgc
cgt gaat agg
acgggcaccc
ccgt gct cgg
ttggccccgg
tggat gt t gg
tccat gccge
agaggt at ga
tggt cgat gc
at gcccagac
ggacagat ct
ttcagccccg
gccgcat agt
atggcttcga

aggcacagct

gctttttcat
ccat gct ggc
t cgt gt gggg
tgagcgtctc
ccccgt at gt
gggcgatctc
agt agccgca
tgatgaattc
ggt cgat ggc
agccgecegge
cgcagagggc
ggatgtcctg
tcacgccttt
act cggt gaa
ggtcctccca
ggt gggcgtc
tttcccggac
ccttcttgaa
ggacct ccat
agaggt cgca
cggt ggcgcce

Pagi na 351

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



gatatccttt
gttgttcctg
ccggttcacg
gt cgaagagc
ccct gcgagce
aggggaaaga
catctacctc
cgtttcgecc
cagttaacaa
ccaat aacgc
tatttacaag
gcccaaaatg
tgccgtta

<210>
<211>

<212>
<213>

195
1778
DNA
Arti

<220>
<223>
(177

<400> 195

gcct cgecega
aaggagcaga
acgt aggt ga
t cgaat gggt
gagcgct cat
aaat t gacaa
cacggttttc
aaat t cacat
t cacgcgcca
tgataggttc

tacaacgctt

ggt gaagaag

ficial

Synt heti ¢ Construct -
hox- pronoter-control |l ed Pyri doxa
decar boxyl ase(nf nA for methanofuran synthesis) DNA construct

8 bp)

ccctct gcag
agt cgcaccc
tctcatcgcce
tggctttcac
agatgtcctt
ct gt acaaga
ttccagcccc
acagct aaca
aattcaacaa
tagtttaggc
agttttatta

ct gt cacaag

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gacat cat cg
gat cat gcac
ggcgatcgtc
gagct caagc
tagcat t gaa
ttaat cgcgt
ctatctgcga
atccctgatc
gttgccgcaa
ggtttaactg
gcgccagttt

tt ggcaacaa

SEQ I D NO 195,

gt gct gagct
cggt cggt ga
tttcgcagcet
gcgtccttct
gt aagt agga
ct ct gagcaa
aagcacaaga
t caat gct gg
ttttccctga
ctgcttatct
ggttttttat

acgat at agg

exanpl e 195. a desi gner
phosphat e- dependent L-tyrosine

t aaagccgat
t ct cgacgag
cgttcgcegt
tcgtgatatc
agcagggagc
t gaccaaat a
t att agcaag
tgaattttct
taattctgaa
aggacagcga
cccattggtt
ttctctcttc

agaaaat ct g gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc

gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca
Pagi na 352

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6428

60
120
180



gaggt agat a
ggcgect gt g
cat cccat cg
ctttttccgg
catttgccat
cttcgtacgg
gagt ccgcac
acaccgcttg
aacaccat cg
ccggccat ca
ggcggettcg
cccggegt ca
ggagggctgc
cttacttccc
acct at gcgg
at ggat aaca
gagcccatta
ct ct gcgaca
gt cat gcccc
t cgt agt gaa
ttaat cgcgt

ctatctgcga

t gt t gaggga
cgaggaacgt
ccat t aaagc
gt acggcctc
ccgcegt ggg
cccgtcagtt
attattcgtt
acgacgaaat
ccct cgt gge
gt aagct ggc
tcataccgtt
t gt ccatcgc
tttaccggga
aggt ccagtc
t cat gcgcca
ccatgttcct
t gaacat agt
tgggctggtt
acgt caccag
gt aagt agga
ct ct gagcaa

aagcacaaga

gcat ggggtc
cccgt acgag
ccat aaagag
gct cgagcat
ct at at cact
aaaacacgtc
t gat aaggcg
gaaagccgac
cgt cgccggce
gct cgat gag
cat gaaagac
cat cgacccc
cgagcgccac
gtcccttgece
cctggggat g
ccgggacagc
gacggcgaag
cgtct ccacg
ggacgtcatc
agcagggagc
t gaccaaat a

tattagcaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gacgaagat a
cgcgtgct ca
ttcatcgtct
gcctgtatcg
accgggggca
gacccgggca
gcccagat gc
at ggacgcca
accacggagt
aacatctttt
ccgt cgaagt
cacaagat gg
at gaagt cgc
ggcacccgca
gacggct acc
ct ggt cgaca
ctgcccgatg
acgt cgaggc
gaggcgt tca
aggggaaaga
catctacctc

cgtttcgecc

cgat aat acg
gctccatgtg
ct aacct ggg
gcat gct ggg
ccgagagcaa
aggccaacat
tgggcgtat c
t ggccggect
t cgggcaggt

tacacgtcga
acaggttcga
gcat gagcac
tt gagat cag
ccggegectc
gccgggat cgt
tggacattga
cgcagt cgac
ccgaagcgct
t ggccgacct
aaat t gacaa
cacggttttc

aaatt cacat

ggagct aaag
cacgaccccg
cgaccccagg
cgagcttttg
tattcaggcc
cgtgctgecc
cctcecggege
cgt cgat aaa
cgaccccat a
cgccgecttce
cttcgagctc
gat accct cc
cgcccagt ac
cgct gcggeg
gt cagagt gc
gctggeectc
ccgcaagaag
ccgcatggtc
caaaaaaat a
ct gt acaaga
ttccagcccc

acagct aaca

Pagi na 353

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

atccctgatc tcaatgctgg tgaattttct cagttaacaa tcacgcgcca aattcaacaa 1560
gttgccgcaa ttttccctga taattctgaa ccaataacgc tgataggttc tagtttaggce 1620
ggtttaactg ctgcttatct aggacagcga tatttacaag tacaacgctt agttttatta 1680
gcgccagttt ggttttttat cccattggtt gcccaaaatg ggtgaagaag ctgtcacaag 1740
ttggcaacaa acgatatagg ttctctcttc tgccgtta 1778
<210> 196
<211> 3215
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct- SEQ ID NO 196, exanple 196: a desi gner
hox- pronoter-control |l ed Met hanopterin synthesis enzynmes DNA
construct (3215 bp)
<400> 196
agaaaat ctg gcaccacacc gcagaaat at aggggctagg agttgagggt actctggttc 60
gt caagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120
agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180
gaggt agat a tgatgacagt ttcagaattt ccagatactc aggataaaca accatccatt 240
ccaat at cac taacaagagt tggagtaaca ggtgtaaaga aattaataaa aataaaaaga 300
gaagat aaac gtcctattat tctaatacca acatttgatg cttttgtaga tttacctagt 360
act cagaaag gagtacacat gtctagaaat ccagaagcta tatctgaaat tgttgatgag 420
gct gcaaat c aatcggaaat tcatcttgaa aatatatgtg caaatcttgt aaaaagatta 480
ctt gaaaaac atgaatatgc attacatgca gaaacagagg caaggggaga atatattata 540
aat aaattat ctccagtatc taaaagaaaa acacaggaaa caacacatat catagcaaga 600
gcaattgcta tgaaagatga tgagggtaat atttctgtta gaaaaatgat tggtgcagaa 660
gttattggaa tgactgtatg tccatgtgca caagaatctg ttgaaaagga ttctaaagat 720

Pagi na 354



aaattact gg
gcttctcata
gttaat gt gg
at at t aaaac
gttgaggatt
gatgattctg
tat gct gaaa
gat ct gat cg
tttataaacg
acctcccccg
atcgcagtta
gaat t aaat a
aat t at cagt
acacttggaa
gct agccatc
cat cattcag
agagct agag
ttat at gaaa
tt ggaaat aa
ctcatcgaca
aagccttata

gacct gcgcg

aatttttaga
at caaagggg
atgatttaat
gt ccagat ga
gt gt aagaaa
tagttacaat
aagttgcatc
ctcttgcaga
atccgattcc
caagcgttaa
caaaaat ggc
gagat ttgct
t aaaagacgg
tt gcagaact
acggagat ca
acaat gt aga
aatttggaat
t gcgt aaaaa
aggat gaat a
t gaacggaga
t cgagat cac

agcgcat gcg

t gaagaaact
t gt t gggaca
aaaaat aat a
aaat agaat t
cat ggt aat a
t aaacaagt a
ttttggtaaa
ggat att aag
aaaacat cct
aagacat cac
t gt aaaaat g
aatttccgga
aaaat t cgac
gt acagaagg
tggtcctgta
cgct gcaatt
tgatgattca
at t gggaaaa
attgttaagg
gat cggcagg
ggcgaaaaag

caaggcat gc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acacaaaaag
atacttcttg
caggat gcta
gt aacaaat g
ggattacttg
aat caagaaa
tt acgagaag
aacgaaaaat
gaaatt gaaa
aaat act ccg
gct gaagcct
ggaat act cc
catctttcaa
gactttccac
agt ccagatt
aat gat at ag
caaat at ata
gat aaagt ga
at acgaacac
at cgacggcg
agcgat acgg
gaggcattcg

t gttggat gt
aagt accaga
tgagttctcc
cacat caaaa
aaaaat at cc
gtattcatca
aaaat aagga
t aaaaaaaaa
gt act ggcat
gaggat t aat
t ggaagaaac
acgatcttat
attttcacct
ttgaagtt at
caat agaagc
gaat t agaat
aaat cgt caa
aagaattttt
cttcccgect
ggat cggaat
tcacggttaa

gcccgggat a

agtaacattt
aaaacaagat
tgtttgtgaa
tccagtattt
taatttacct
acat aat gct
gt agat gaat
ggtt gt cgaa
aacacttgaa
cgaacat acg
at at ggaat t
gaaaccacaa
cgaccatttg
aaaagttgta
gt ggct aatt
at gt caggcg
tccattaaaa
aaaggaaaaa
ccacat gacg
aacgct cgac

gggagaccct
tggcgt ggag

Pagi na 355

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



atcgacatta
ctggccgegg
gccct t aaag
ggtttcatcc
ttcgccgacg
at cgt gctcg
gcccgaacgt
cagat gct gc
at ccagggcg
ttgcgtgtca
gtgttcgctg
gatt gt at gg
t agt gaagt a
atcgcgtctc
t ct gcgaaag
cctgatctca
gccgcaattt
ttaactgctg
ccagtttggt
gcaacaaacg
<210>
<211>

<212>
<213>

197
4226
DNA
Arti

aaaagt cgta
gcaccgccgt
t cggcegegg
tcgacggggg
gagt ccctcc
ccacgct gcc
gtcccttacc
cctcgat cgt
tagggttcaa
t gacggaagc
t cact gacag
t cat gaagac
agt aggaagc
t gagcaat ga
cacaagat at
at gct ggt ga
tccct gat aa
cttatctagg
tttttatccc

atataggttc

ficial

ct ggaaccat
agcaaaattg
cggcctgtcg
acat aagacg
cgccecget g
gat gaaaggc
at t aagggag
agaaaaggac
gaagagggaa
c€ggggcgcecg
gt ccggceccg
aagggcccgt
agggagcagg
ccaaat acat
t agcaagcgt
attttctcag
ttctgaacca
acagcgat at
attggttgcc

tctcttctge

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at cggect cg
tat ggcct gg
ggcgt gggea
agcgt t aaga
at cat gagct
gcccacgacc
at cgagaggc
ct ggaagcct
gtcgaccttc
ggagcgggca
at cat gt ccg
aattcggggg
ggaaagaaaa
ctacctccac
ttcgcccaaa
ttaacaat ca
at aacgct ga
tt acaagt ac
caaaat gggt

cgtta

gat cgggt ac
atatgtcgtc
t cggcgect t
aggccttcct
gccccttcce
tttacgaaaa
t cagccacat
tt ggcacggce
agccgggcgce
t gagctcgt t
aggt caagag
cagat at cga
ttgacaactg
ggttttcttc
ttcacataca
cgcgccaaat
taggttctag
aacgct t agt

gaagaagct g

ccaggccgct
cgccgaggt t
cgat aaaggc
tcccgattca
t gact gggac
ggacgtcttc
cattctcatg
gct gaacgcg
ct gcgagat a
cggcccgace
t aact gccct
at gcct cccg
tacaagatta
cagcccccta
gct aacaat c
t caacaagt t
tttaggcggt
tttattagcg

tcacaagttg

Pagi na 356

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3215



<220>
<223>

Synt heti ¢ Construct -

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ I D NO 197,

exanpl e 197: a desi gner

hox- pronoter-control |l ed Coenzyme M synthesis enzymes DNA
construct (4226 bp)

<400> 197
agaaaat ct g

gt caagcat t
agat at aagg
gaggt agat a
ggtttcaagg
tttcagtatg
cgggagt tca
tatacctata
gaggt cggec
gtccttttta
ttcacatttt
accaaggctt
aaat agggt g
cat gacagcg
gt aat ct gat
aaccat ggtt
ggcgttcata
at ggt ggacc

gtcatccctg

gcaccacacc
t gggat gat t
t caaaacttg
t gt t aaagat
gctgttatct
aagt aaacct
tt gaggaggt
ttatggccge
ct gacaagtt
ccaacctctg
tcatcggttt
cttgcctcgt
cccccaggat
t cacgt ct gt
gaaat ct cca
attccatttt
t gagggt aag
ttctgagggc
tt ggggacgt

gcagaaat at
tcccctcaca
agtt at gagt
tcacctttcc
cttcgggggg
gctggttttt
ggttgaattc
t ct cccgggce
caaccctatc
atatgatctg
caat ct caac
caaagtactc
aggcct ccac
ggagggggag
t gaggt cacg
ttctgggttt
tctcagettt

aagt gcaacc

t gaggaggca

aggggct agg

agttcctcaa
gct gagt aaa
gagagt at ct
tatgtttcca
ct ggggggcec
ttcctccettt
ct ccat gagc
ctccggget g
gaacccct cg
ggttccattt
ctgaatttta
at cgaat gaa
ggttccccat
ggctgtttta
cccacgccett
gaaaaaccgg
ataacctctg

acggaat act

agtt gagggt
attattctcc
aaat t act ct
cccct caagc
aggt t aacgt
tcccatatta
acgtttccat
accat gcagg
agaagt ct gt
ttgaccgctt
gatatttcca
t cgtt gagat
cggt acat ct
ccaaacttta
atgcccattc
ggaggt gt ga
agggcagt gg
ccct ggacag

ccaggat ggg

actctggttc
t at aaacaat
ccacgcct ca
ctcttcttat
ct ggt cct at
tcctatcctg
tctcatcgta
ctccagettt
cccttaccgg
tctctataag
gtgtttcaaa
aggcgatctc
caattttttc
t gaaat caac
ccttat cgag
gaaagt caaa
actctgcata
tttcagggag
ctatgtggtg

Pagi na 357

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



gcaggggagc
agggaacat t
t cagt t gaat
gcaaggaat c
at agaggat t
tacgct gagg
aaat ccaggt
ct cagaagga
t aaat gagga
gaggt t ccag
ggtttcagtt
acaat aaagc
aacggt aacc
aaggccaggg
gccggat act
acagagcct g
gccat aggga
gccaggggcea
at ggacgccg
cccttcggtg
cttgtggggg
accaagggcg

aaat ccagcg

gtggtggt ga
caggt gat gc
cacaggccct
tttcggatga
tcctctgege
cct cagt act
cagccaggag
at at aacaga
t aagt gct ga
aggaggtttc
cacat ggaat
cccat ggt ga
acat gttcgg
at accggcgt
act cggacat
ct gt ggcacc
tcccat caaa
aact cct gga
at ggaaaccc
ggcat aaggg
ctgcctttgg
acct cat gat

t ggat gaat t

gaccctgcca
ccttgtgcta
cgt gggct gc
agtt gaggtg
cggt gaaat a
tgcagttcag
gct cagggaa
aaacgt accc
agaggaagtt
agagat agt g
cggtcgtttc
cataaccatt
acactttgtt
cgggcttgtt

ggcggt cat g
cat aggt ggc

caggcact at
ggccgecagg
cacaaccgac
ttatgcgett
ggct gcggt g
ggccat agac

cat cgaggag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggattcctgg

accaccagta
ctcaacaatc
gt cat ggccg
atacgtgcca
gacaggt cca
cttggttttg
gt at acaggg
agaat cat aa
gctgatgtta
ccccagt acg
gaaagggaaa
gcct gcaggg
ggtgtccatg

aacgacat ga
aaaacaccca
gtctcggttg
aagggt gaga
cctgaacttg
tcattcatga
aagggaaccg
ccct caaaga

gt t aaat cat

ccaactcccc
acggt acaag
t ggat gcagt
gt gt t aat gg
ttggt ggt ga
tggttgatga
ccggt gat at
acggcaggat
aggaaat act
ccct ggacgce
tt gaggggct
ccccct caac
caat ggaact
act caaacca
taggggattgt
t cct gggaac
acat ggcaac
gt at acccga
ccct t aaggg
t agagat cct
cgaacccccg

t ggt cgacct
ccggggacgt

act ggaggt g
gatccttgag
ggcct cagcet
ccgctttgea
gttt gaagag
t gccat aaga
t gaat act gc
atcgctgatc
caccgccat g
ggacct gaag
gcgat gt ggg
ggccctcata
tgcaatt gaa
ctttggtgtt
gat agcaaat
aaaccccgtg
ct cagcat cc
aaacat agca
gtccatactc
agcaggt ccc
ggagat gt gc
ccaggaattc

cctcataccc

Pagi na 358

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



ggt gacattg

aagctccttc
gggt t at gaa
gacacagt gc
aact ttaagg
t ccat ggccg
aacgt gct ct
aggggct act
at act t gaag
at caagaagg
cccaggct gt
aggcgttttg
at gat caagg
ccgagcaagg
ctgggecttg
acgct ggacg
gaaaagcccg
aaccagaaga
gagaacacgg
aaagggcccc
cctttgacac

aagt aggaag

aggccat gaa
aaaggct gaa
t ggcaaacgt
t gacgct gcc
agat ccccct
gcaaaaggcc
cat cgct gaa
at aaggaagc
cctct gacat
ccat cat cgc
gggagatctc
at at ggagt g
gcatcacttc
agctctatgc
tttccget at
gcgacggcag
agaacct cac
cctattcgga
cgaaggcatc
ggttcatcca
cggt agagat
cagggagcag

cat aaagagg
t gaaat at ca
t gagcaagaa
gt gcgat aaa
gaccagggag
ggccctcatt
caggact t at
cat ctat gcc
acagcacatc
ctcgttcaag
gacggagagg
ccacaccgtt
ataccttagc
cgcccacgac
cggccagggce
tattttaatg
catcatttgc
gagcat ggac
tacacccgga
cgcgatcatc
caaggagcgg

gggaaagaaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gggcgt gaag
gat gaact cg
gt cat agaca
at aaagaat t
gagaacggca
at ccagagca
gagat acccc
cagacggcct
gagat cggcg
tcgaacttgc
cact ggaacc
gt cccgaagg
ggcaaagt cg
caggacacga
ct ggccat gg
aacccgaacg
ttcgat aaca
ctcgagcttc
gagctgcttg
gaggcgaaga
tttatggggg

att gacaact

agggaat aga
gcct ggacct
t cat gaagt c
t act ggcgat
tcggt at cgc
cgggaat agg
tgcccat cct
t cggcaagt g
ccat gggcga
cgaccgt gat
cggacttcac
ccacgcat ac
tggtct ccaa
acttctacat
gcct gagecg
t gct ggcgag
gcgcccacgg
t ggcgaaggc
aggcgcet gga
acgccgacgt
cggt cacgcg

gt acaagatt

ggt ggat gaa
caagatt aag
ctccggcatc
ggt cccct cg
ggccgggcet t

caact cgctg
ggccaget gg
cctgecccgece
gctcgacctg
actcttatcg
gccccgggaa
ccgct acgac
catcggcatc
gacgggcagc
ggaggtcatc
cgtcgcccag
ct ccact ggc
gttcggcatc
gaaaaggggg
gccgaat att
ct gat gaagt

aat cgcgt ct

Pagi na 359

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840



ct gagcaat g
gcacaagat a
aat gct ggt g
ttccctgata
gcttatctag
ttttttatcc

gat at aggt t

accaaat aca
tt agcaagcg
aattttctca
attct gaacc
gacagcgat a
cattggttgce

ctctecttetg

ficial

Synt hetic Construct -

tctacctcca
tttcgcccaa
gttaacaatc
aat aacgct g
tttacaagta
ccaaaat ggg

ccgtta

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggttttctt
attcacat ac
acgcgccaaa
ataggttcta
caacgctt ag

t gaagaagct

SEQ ID NO 198

ccagccccct
agct aacaat
ttcaacaagt
gtttaggcgg
ttttattagc

gt cacaagtt

exanpl e 198: a desi gner

at ct gcgaaa
ccctgatcte
tgccgcaat t
tttaact gct

gccagtttgg

ggcaacaaac

hox- pronoter-control |l ed Coenzyne B synthesis enzynes DNA
construct (5198 bp)

<210> 198
<211> 5198
<212> DNA
<213> Arti
<220>

<223>

<400> 198

agaaaat ctg
gt caagcatt
agat at aagg
gaggt agat a
cagacaccgg
gagt t cggcg
gcagt gaggg
gt gaaggggg
gccacgt cgg

cgt gccat ag

gcaccacacc
t gggat gat t
t caaaacttg
tgttgcccga
gcgt cagect
t ggat accat
cgat agcagg
acat agacgc

acat ccacct

agggcegt gga

gcagaaat at
tcccctcaca
agtt at gagt
t cgggt acgg
cacggt ggag
cgaagcgggc
cgaggaact g
ggcgat cgac
cagat acaag

gt at gccagt

aggggct agg

agttcctcaa
gct gagt aaa
atcttcgaca
gaaaaggt cg
ttcccegtag
gacgcggaga
gccgacgtgg
tt ggagat gt

gaccacggag

agtt gagggt
attattctcc
aaat t act ct
cgacgct aag
agat cgcgag
ccagt gaggg
tat gcgggt t
actgcgtgca
cccgggaaga

t caccgt gga

actctggttc
t at aaacaat
ccacgcctca
agacggt gag
gaagt t ggac
t gagt t cgag
ggccaggt ge
cgtgttcata

ggcat t ggag
gttctccgeg

Pagi na 360

3900
3960
4020
4080
4140
4200
4226

60
120
180
240
300
360
420
480
540
600



gaggacgcca
gccggegegg
t at cgact ga
aacgacttcg
gttcatgtga
gt aat ggccc
gagct ct cac
gt cggcgaga
gcggagacgt
ggt aagcacg
acggaggaac
cgcgt caccg
t ccgaagct g
acggcgt cgg
ggctccgttg
gt ggagct ga
gt cacggt ga
gat at cgt ga
cgt agggact
ccggaagt ca
at cgt ggagg
gagacgat cg

cacggacgga
at cgt gt caa
cggcggaagt
gcat ggccgt
ccgt gaacgg
t caaagcgct
ggct cgt gga
acgccttcge
acgaacct at
ccggt cggca
aact cgacga
aagacgat ct
cggt caagct
tccgtgtgta
acgcggcgat
aggagt accg
ggt t ggagga
t ggccagegt
aagt gaacgc
t cgacgcggce
aacaggccgg

agcgct gccg

ccgggact ac
cgt cccggat
t gt cgacgcc
ggccaact ca
gat cggcgag
gtacgatatc
gcgact gacg
ccacgagt cg
acggcccgag
cgcgat caag
gatcgttcgg
t gaagccat a
ggaagagat c
cct ggacggt
acgggcact g
cct agaggcc
cgaggacggg
gaaggcgttc
gt cgccgacc
cctgaaggtc
gtactcgctg

cgaggcggac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctactcgagg tctataaagc taccgtggaa

act gt gggag
gt agacgt gc
ttggccgeeg
cgtgccggta
gagt t ggacg
ggcgt cgt ag
gggat t cact
gacgt cggtc
aagaagct cg
cgcgt caagg
gcccgagacg
gccgt gat ga
gaagagcacg
cgcgaagcga
at caccgggg
aacgt cacca
gt t cggggcg
gt cgt ggt aa
gt gcgggcgg
t ggaagaaga

ttatgacccc
cggt cagegt
t cgaagccgg
acgcct cgcet
t gaggaccga
taccgccgaa
cccacggegt
at agacggcg
aggagat ggg
agct cgggga
t cgt cggcga
ccgggaacaa
aagcggcatc
t cgaggagct
gcaccgacgc
cggcccgegg
t gaat cggct
t ccccgggga
ttctgggtga
ggggagt cac

tcccgagatg
gcact gccac
ggct gaacag
ggaacaggtc
gatgctcgtc
caccccgat a
gat caagaag
tatagtacta
gat cgaggtc
t aagggcaag
ggt acccgag
attcacgccg
gaccggt gt g
cggt at ggac
cctcgccgag
tgccgccgag
ggcacgt cga
cgggat cggg
cgaact cgag

gat cgaggac

gccatgctct tcggcgegtg cacgact ccg

Pagi na 361

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gaggacccgg

aacgtccgtc
gt gatcgt cc
ggtgttaccg
gcctgegatc
ct gaagct ca
ct ggagt ggg
agctt cgacg
ggt ct gat gg
ttcgagectg
gcggcgat cc
at cat cgagc
ggttccgcga
ctatacctcc
act cat caga
ggaggcacag
tcccgecgece
tgcct gcagg
cactttctgt
gcaagaacca
ccccat gt ag

at ccggggt t

cggcaccagg

aggccaagag
ccgctcgcetc
gggagaacac
tcgcectgeg
t cgccgagga
cgt gcggaac
acgacgagt a
tgatcctcac
ggagcct cgg
tacacgggt c
tct cggeccge
gt gccgt cga
ccacggagga
ct cacat cgg
t gagt ccgac
cgct cgeccag
cgccact cga
cgaacct ggc
ccctgcacca
at gaaaacct
t ccagagccc
ttgccatcaa

gcttccagceg

tcccatcgtg
ctggcccgta
cgagggtctc
t aagat ct cc
gcgct ccggt
gttcaagcgc
cgt ggacgcg
ctccaacctg
gctcgcaccc
ggcacccgac
catgatgctg
ggaggtgctg
ggt ggccgag
tgatttcgcc
cacccttgcc
ggtt aagccg
aaccagcatt
cagaccct gg
gatt agcgac
tgtcgattga
gcct ggccga
taccggt gac

gaaaat gct ¢

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgct gcgga aagagctcgg act ctacgcec

ccgcgacctg tcgacaccga gttcgacctg

t acaccggat
gaggagggt a
cgcgt gacga
gt cgcggcgg
gcggegt aca
tt cggggaca
agcgcgaacc
at cgcgggt a
gat cacct cg
cgcgagggcg
gcgat cgegg
cgccaacgca
ctgcctgect
atcatcattc
t cgaaaaat ¢
aacaat caga
ggct ct caag
caaccccttc
ttcccgette
cat ct ct ggg

ctcgcgat ca

gcgagt gcga
cgcgcagggt
tagt gcacaa
aaaccgt gga
agct ggt gcg
tactctcgga
tgggggacga
aggggat cgc
ggt acgggga
t gaggact cc
agcgt gt ggc
gccgeagegg
tcaaagttcc
at accgaggc
at at ccagac
gcctgtttca
tcctccatge
agggggcgcec
tccggcgceca
gat gt gcccc

aaat ct gcct

gat ccacgac
cgct gaggtc
ggccaacgt g
gcgtcgecggat
t gagccggac
cct ggcggeg
cgccgececta
gaacccggt g
ggaggct cgg
cgacct cggc
taccgggt ga
ccat cagcgg
t gt t agaagt
acat t gagca
cttceccgcetce
ccgaccggt g
gggcat t ggt
cgggct caag
gct gagaaag
aggttacctg

ccgcat ccga

Pagi na 362

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



aaccaacgt g
tctgcecctcc
ggcttcaatg
t gcaccggcg
cgccagaat c
catgtttttc
ggt accgatt
gcaaacgat g
cccttgecegg
cagggtttcc
tttccgggtt
t cgaccagcc
acggt cgat g
gagtttgtcg
tcggttcgece
cagaccgct g
cggact gcga
ggccaaattg
gtt aaagcag
aaagtccttc

ggccagcagg
tctgecgctcc

cgccaat act
acgtattgtt
ctcatgttgc
tattcaatgg
aggtcttttg
tgtttctggg
cccat ggcga
gt cat gcccg
gcatcttcca
acctgttttc
ggt acggcat
gagcgcagac
t agagcaacg
t agagcgt ac
t cgt aggcct
aggaggt t ct
atctcgcatt
aacaatt cgt
ttgttaaaga
agggcccaga

at ggaagcac

gacacgggga

cacgagcct g
ccgt cacccg
agat ggt cat
catatccgtt
gggt cacccc
t ccgcagggt
gcgt cgcgaa
gcaaggt cag
gttcaat caa
gcgcaacacg
gat cgggcac
cggaaaaagc
cggaaccgtc
gcgcagccat
gaat ggagcc
cccgecgacc
gctccaaatc
caat ggttga
aaat atcccc
ccgegtagttc
ggt cgt aggg

tgtccacatc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct ccaggcgc
gt cat aagca
gcgccecct cc
gccgecageg
gaaacct ggc
ctgggtggcec
agcgccgt ga
gccctget cc
cggaat accg
gt cggcaat a
cgctacattg
ct ggggcgt g
aggcagttca
ct act caaaa
t gaaaaagt c
cgact caacc
caccgt cagt
ct cgt cgagt
aaaactgctg
ccgggat gac
cgcceggttc
accggggt cc

tcgccaactg
accatgcctg
at ggacaggt
gtccctat ac
tgaccttcga
agcacat gct
gt ggaggt at
ggacccacca
aattcctcgc
cctgcgacgc
gccggaattc
gtcacttcgt
t ccaccaggt
agccagggtt
agggt acgac
acgaaacgcc
t ccagaccgt
attaccggaa
gcaat aaccg
ccacagccaa
agaat gaagt

agat at cgct

gcgectgggg

cccgggcacc
t acgaat ggc
gcccaat cag
acaccact cg
ccacct cgct
gagagt cgcc
cgt gt acgat
aattacgcga
cgagttcccg
gccagggcett
gcagcaaat g
ggcgct gcca
ccagggt t ct
ctatctcatc
aggtcttctt
ccgt gt cact
gcaggccatt
ct cgaacgcc
agtttgccct
cgggat ccgg

cat cat caaa

Pagi na 363

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaggaagt ct gcaaacccgg ttttctccag cattttaaga tactgcttgg gcagaattgc 4680
gtcggtgtcc acattcgacc ggtcgaaagg aacgaccaga ccggtgtgtg ttttgaatgc 4740
ctccattgaa gtaagtagga agcagggagc aggggaaaga aaattgacaa ctgtacaaga 4800
ttaatcgcgt ctctgagcaa tgaccaaata catctacctc cacggttttc ttccagcccc 4860
ctatctgcga aagcacaaga tattagcaag cgtttcgccc aaattcacat acagctaaca 4920
atccctgatc tcaatgctgg tgaattttct cagttaacaa tcacgcgcca aattcaacaa 4980
gttgccgcaa ttttccctga taattctgaa ccaataacgc tgataggttc tagtttaggce 5040
ggtttaactg ctgcttatct aggacagcga tatttacaag tacaacgctt agttttatta 5100
gcgccagttt ggttttttat cccattggtt gcccaaaatg ggtgaagaag ctgtcacaag 5160
ttggcaacaa acgatatagg ttctctcttc tgccgtta 5198
<210> 199
<211> 1636
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 199 presents exanple 199 of a designer Synechocystis

sp. strain PCC 6803 nirA-pronoter-controll ed NAD dependent

format e dehydrogenase DNA construct (1636 bp)
<400> 199
agaaaat ctg gcaccacacc ctaaatgcgt aaactgcata tgccttggct gagtgtaatt 60
tacgttacaa attttaacga aacgggaacc ctatattgat ctctacatga tgaaaatcgt 120
tctcgttttg tactccgcectg gtaagcacgc cgccgatgaa ccaaagttgt atggttgtat 180
cgaaaat gaa ttgggtatta gacaatggct tgagaagggc ggccatgaat tggttactac 240
at cagacaaa gagggtgaaa actctgagtt agaaaagcac attcctgacg ctgatgtgat 300
tatttccact ccattccatc cagcctacat cacgaaggag agaat ccaaa aagccaagaa 360
gctgaagttg ttggtcgttg ctggtgtcgg ttccgaccac attgacttgg actacattga 420

Pagi na 364



acaaaat ggc
tgagcatgtc
aattgttaac
t aagaccat c
ggctttcaac
ggaaaaagtt
tgttaccgtc
gtccaagttc
tcaagatgtc
gttccctcag
cggaaacgcc
cgaaggt acc
agatgtcatt
cgcat aat ag
ttagcccgcet
acaat acggc
tttttatcta
gaaggcattg
at aaaaattt
gactttgctc
ctctettcetg

<210> 200

ctagatattt
gttatgacta
cacggct ggg
gcaacaattg
cct aaggaat
ggt gccagaa
aat gccccac
aagaagggt g
gct gat gccg
ccagct ccaa
atgactcctc
aagaacat ct
cttttgaacg
taatgagtta

cccgegggt t
cctgttettt

agt ggggaat
t cgatt gaaa
atttcaacag
ccgagttttt

ccgtta

cggt cct aga
tattgaactt
acgttgctgc
gt gct ggaag
tgttgtacta
gagt cgacac
t gcacgcagg
cttggttggt
ttgcatctgg
aggaccat cc
attact cagg
t gaact catt
gt aagt acaa
cagttttggc
ttttgttgct
ggacagtttt
t gt caatt gt
at aagggttg
ttttttaact

gtt agaaatt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggtt act ggt
ggt gagaaac
cat cgccaag
aattggttac
cgact accaa
t gt cgaggag
t act aagggt
t aacacagcc
t caatt gaga
at ggagagat
taccactttg
ccttaccaag
gaccaaggct
aattact aaa
ttttcacagt
t gt at aat gt
caat t aaagc
aat ggagaaa
agccgaacca

accct caaga

tccaacgttg
tttgttccag
gacgcct acg
agagtcttag
ggtcttccaa
ctggttgctc
ttagttaaca
agaggt gcca
ggt t acggt g
at gagaaaca
gacgcccagg
aagt ttgact
tat ggt aatg
aaact gactt
gact at aggt
t gaccgcat ¢
taagttctac
attttgagcc
gagaat gacc

agt aat ct aa

tttcagtggc
ct cacgagca
at at cgaagg
agagact t gt
aagaggccga
aagccgat gt
aggagct tct
tct gcaat gc
gt gacgtctg
agt acggat a
t cagat at gc
acagacct ca
acaaaaaggt
caattcaatg
aat cagcaac
ct gaccggat
taatgtttta
tttgtcaaag
cagt ggcgct
t aat aaggt t

Pagi na 365

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1636



<211> 1567
<212> DNA
<213> Arti
<220>
<223>

sp.
DNA

<400> 200
agaaaat ct g

tacgttacaa
cgt cccggat
caccgatctg
cgaggccgeg
tttcgtgatc
gccgagct ac
cgaact cacc
ccaat gcacc
ggt gat ggcc
cgcggtgatc
agccaagaag
cggcgcecacc
caccggcggc
gcaggcgttc
cgacat gcgg
gt cct ggt ac
gcagggeegg

ficial

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ ID NO 200 presents exanple 200 of a designer Synechocystis

PCC 6803 nirA-pronoter-controll ed Forrmal dehyde dehydr ogenase
construct (1567 bp)

gcaccacacc
attttaacga
cccgggceccg
acct accgcg
ggcacggt cg
ct gaact ggc
tgtttcgaca
ccggcact gg
aaggttgatc
ggact gggcg
ggttgtggcg
at cat cgccg
cacaccctca
tttggggtcg
tacgctcgtg
ct ggacat gc
ggcgattgcc
cttccgct gg

ct aaat gcgt
aacgggaacc
gcgaagccgt
agggcggcat
aagcggt t gg
gtgcggt gt g
cgttcaacgc
gcat cggggc
ccgcggecga
ccgcggt caa
gcgt gggt ga
t cgacaccga
acgcccgcega
acgt ggt gat
at ct ggccgg
cgct ggt gga
tacccgagcg

acaagt t cgt

aaactgcata tgccttggct gagtgtaatt

ctatattgat ctctacatgg tggacatcgt

cgtcgatatc agcgcttgcg gegtttgtca

tacccgttcc tgttgggeca

agccaggcga

caacgacgag

gcccggggt a accaacgt gg

cggccagt gc cgggcect gca aacggggecg

cgagcagaag at gacactga ccgacggcac

attcgccgac aagacgct gg tgcact ccgg

cccecgeegtg tgggttgcgg

at gacaccgt

gcgggcect gt
caccggt ggc gtcacccgeg
tgccgecatc cgct ggt cgg

cgcgegectt

gccggtgecgg
ctggagt ggg

gt cgaaacga

caacaccaaa
act cgacgtc t ccaggacct

cgacgcggt ¢ ggccggeccg aaacct ggaa

ctggt ggggg
cgcggtggeg

accct gat cg

aaccgttgtc ttcccacccc

cttcttctce cgttgaagtc

cgacttcccc acct ct acct

ttccgagcag atcggtctgg gcggt at cga

Pagi na 366

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggaggcattc gagaagat gc acgccggcaa ggtgctgecge tcggtggtgg tgttgtagta 1140
gtaatgagtt acagttttgg caattactaa aaaactgact tcaattcaat gttagcccgc 1200
tcccgegggt tttttgttge tttttcacag tgactatagg taatcagcaa cacaatacgg 1260
ccctgttctt tggacagttt ttgtataatg ttgaccgcat cctgaccgga ttttttatct 1320
aagtggggaa ttgtcaattg tcaattaaag ctaagttcta ctaatgtttt agaaggcatt 1380
gt cgattgaa aataagggtt gaatggagaa aattttgagc ctttgtcaaa gat aaaaatt 1440
tatttcaaca gttttttaac tagccgaacc agagaatgac ccagtggcgc tgactttgct 1500
cccgagtttt tgttagaaat taccctcaag aagtaatcta ataataaggt tctctcttct 1560
gcecgtta 1567
<210> 201

<211> 1549

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 201 presents exanple 201 of a designer Synechocystis

sp. PCC 6803 nirA-pronoter-controll ed NAD(P) H dependent Al coho
dehydr ogenase DNA construct (1549 bp)

<400> 201

agaaaat ctg gcaccacacc ctaaatgcgt aaactgcata tgccttggcet gagtgtaatt 60
tacgttacaa attttaacga aacgggaacc ctatattgat ctctacatga tgaaaggtaa 120
atctattgtc gttgagtctg gcggtggttt tgagcgtgtc agagtcagtg atgccgaggce 180
gcaagcgcct aaagcggggg aagttctggt caggatacat gccaattcac tgaattatca 240
tgattatgct gttgttaaag ggttatggcc tgcatctgaa aacagaatac caatggctga 300
tggcgcaggt gaagtgattg aggttggccc aaatgtaact gaatttgcag tgggtgacag 360
cgtcgtgagt acgtttttcc cttcctgggt aaacggtgcc cccatcgttg acggtttctc 420

Pagi na 367



aacggttccg
ggctttcaca
t gcggt gaca
gcttttgcaa
cgccaaagt g
agct gat cat
t aat gat gga
gt ctct caac
aactt gcgat
t gt t ggcagt
gccgattatt
gacgaat cag
ggcaat t act
gctttttcac
ttttgtataa
tgtcaattaa
tt gaat ggag
act agccgaa
attaccctca
<210>
<211>

<212>
<213>

202
1180
DNA
Arti

<220>

ggcgat ggcg
aagt cgccca
gctt ggcgag
ggtacgggt g
atcgtcactt
gt gat caact
aaaggggttg
gcgat acgt g
ataaatattg
agagggcatc
gat cgt acgt
catttcggaa
aaaaaact ga
agtgactata
tgttgaccgce
agctaagttc
aaaattttga
ccagagaat g

agaagt aat ¢

ficial

tagatggtta
caggat ggt c
ctttgtttga
gagt ct ct at
cctccagt ga
acaaaaaaga
at cacgt cgt
tcgct ggcca
tgaagtcttt
agcaggagat
ttgctttgca
aaatttgttt
cttcaattca
ggt aat cagc
at cct gaccg
tactaatgtt
gcctttgtca
acccagt ggc

t aat aat aag

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t gcaagagaa
t cacaccgaa
ttttaatcca
tttcgcttta
gcaaaaact ¢
acct aaat gg
cgagat t gga
aatttcacta
t gt gaaacag
gat t agagct
cgagattgtt
agagttttaa
atgttagccc
aacacaat ac
gattttttat
tt agaaggca
aagat aaaaa
gctgactttg

gttctctctt

tatgtgactg
gcggcgactt
cttaaacccg
caatttgcca
gcaaggct ca
ggctttttag
ggcgct gaaa
at cggtat cc
gcgaggct gc
at cgaggtta
caggcatttg
t agt aat gag
gctcccgegg
ggccctgttc
ctaagt gggg
ttgtcgattg
tttatttcaa
ctcccgagtt

ctgcecgtta

ccagt gct ga
t gaccacagc
gt gaaacggt
aaat ggct gg
aggagat ggg
ccagagaact
cact agagca
t gt ct ggaca
agggt gt tct
at aagct caa
agt at caaga
ttacagtttt
gttttttgtt
tttggacagt
aatt gt caat
aaaat aaggg
cagtttttta

tttgttagaa

Pagi na 368

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1549



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<223> SEQ ID NO 202 presents exanple 202 of a designer
Ther nosynechococcus el ongatus nirA-pronoter-controlled Fornmate
dehydr ogenase DNA construct (1180 bp)

<400> 202

agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac cttgaacgat aaagtaactg cggtcaggga tgtatggcgc tatgaacaag 300
gggaaat aag caaagtagaa gaccggatgg tgacggaatt ccctttgaca gtaatactga 360
atggcagtga atttgtgacg ctcgtttgta cgcctgagca tatcgaagag cttgtcatcg 420
gatttctcgc atcagagggt gttatacgat ttcaaaaaga aattaaaagg tttacaatag 480
at gaaagtct cggttttgta tatgtcgacc tcgttcaccc tgagacattg gatcaaaagg 540
attatacgaa acgggtgatc ggctcatgct gcggaaaggg ccgtcatttt tattttcagce 600
aggat gt caa aacagccaag acggctgtca gccaaatcaa gatatcgcct gaggcatgtc 660
tggcgcttat gaaagacatg cagcaaggga gcgggacgtt tcaggatacg ggaggcgtcc 720
at aat gcggc gctttgcgac acagagaagc ttctgttgat gcgcaccgat atcggtcggce 780
acaacgcact tgataaacta tacggacact gccttctaaa cgggatgtcc gtacgcgaca 840
aactgattgt gtttagcggc agaatctcat cagaggtcct gttaaaagcg gccaaaatcg 900
gcgtgtcgat tgtcatttcc aaatcggccc cgacggagct tgcgattcaa atggctgaag 960
aattgaatat cacagcgatt ggatttgtca gaaacggatc atttaatgta tatacacacc 1020
ct gagagaat cagggagtag taaggctgag atcttcttca gtgcattgta gttgaatgaa 1080
gggt t agggg ggaaatgccc ccctattttt tgtctagcca tcctgeccacg tttgacaggg 1140
tagcaatttc gacacgatag ggttctctct tctgccgtta 1180

Pagi na 369



Ther nosynechococcus el ongat us

ficial

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

SEQ I D NO 203 presents exanple 203 of a designer
ni r A-pronoter-controll ed

f or mal dehyde dehydrogenase DNA construct (1432 bp)

<210> 203
<211> 1432
<212> DNA
<213> Arti
<220>

<223>

<400> 203

agaaaat ctg
accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
aaccaaagcc
tttgt ggaac
ttttaggaca
aaaaaggcga
agaaagggtt
gaact caagc
aaggcgt gga
tcggcgtgtt
ccgt aggt at
ttgatttaga
at agcgct ga

acgt cgcgat

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gaaagca
aaaaat t gaa
ggatttgcac
cgaaggcgt c
cagagtgttg
at acgcccat
agaat at gt a
t gaagaggct
gaacggcaaa
ggcagcgct a
cgat aaccgt
t ggcaaggca
ggaagccgt c

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
cttacatacc
aaggaaaccg
attctttcag
ggaattattg
atttcttgca
t gcgaagat g
agaattccgc
cttgtcatgce
gttcagcctg
tt aacagccc
ttagaagttg
gt ggaaaaaa

ggaat t ccgg

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
t agggccagg
at gcaat cgt
gagatgttcc
aagaagt t gg
ttacctcttg
gcgget ggat
acgcagacaa
tt agt gacat
gacaaaccgt
aattttattc
cgaaaaaatt
ttatggaatt

caacatttga

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
aaaaaaagaa
caaaat aat a
tactgttgaa
ttcggccgta
t ggaaaat gc
ctt aggccac
cagcctttat
tcttccaaca
cgccattatc
accagcagag
t ggcgecgacce
aaccggcggg
tatttgtcaa

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
tt aat ggaaa
aaaacaacga
gaagggcgga
aagaatttta
gaaaattgca
ttaattgatg
cctattccgg
ggat tt gaaa
ggagctggtc
at cat t at gg
caagt ggt ga
aaaggt gt ag

gaaattgtca

Pagi na 370

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



aaccaggt gg
aaaaattatg
cgatgttatt
gtttcgectt
aagcgttaaa
tagttgaatg
cgtttgacag
<210>
<211>

<212>
<213>

204
1579
DNA
Arti

<220>
<223>

t her
(157

<400> 204
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
gct ggggcag
acaaaaccat
gaat t gaaag

aaggcgccag

ctat at cgcc
gat acgcaac
aaaaacggt g
ttcagacatt
agtcattatt

aagggt t agg
ggt agcaat t

ficial

mophi lic

9 bp)
gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat ggcaggt
cct ggaat ac
gcaggagct t
cgccgtattc

gct gat ggag

aat at cggt g
attacgttga
cagt cgaaaa
at gaaagcgt
tccaacagtt

ggggaaat gc

t cgacacgat

Sequence

t gacccccat
aggt agat aa
at acaaaaac
t ct ggct aaa
t at t cgaaat
ctt aaagaac
ggctttgtgg
aacgaagt ag

cagtttcagc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tt cat ggaaa
caaccggt ct
aat t gaagcc
at gaagt att
aat aaggct g
cccecctattt

agggttctct

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
ggt t cagggt
t ggaaggcaa
acaaggt gaa
agcccgat cc

cggacct gat

aagcgt ggaa
t gt caacacg
ggaacaatta
t ggaaat gca
agatcttctt
tttgtctage
cttctgcegt

tttcacattg
acttctacgc
attacccatc
gcaaaagaaa
cagtgcattg
catcctgcca

ta

SEQ I D NGO 204 presents exanple 204 of a designer
Ther nosynechococcus el ongat us
NADPH- dependent Al coho

nir A-pronoter-control |l ed

1080
1140
1200
1260
1320
1380
1432

Dehydr ogenase DNA construct

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
t ccgcgggat
aagggccttt
gagct acct g

ttcccggcaa

tgtcgggctg

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
atagtgttcg
at agtt accg
gccgaagecg
accgt gaaaa

ggcggceggcet

Pagi na 371

60
120
180
240
300
360
420
480
540



cttccctgga
aagacatttt
ccattccttc
gcgacgtt gt
ccat ctgcga
tt gacgt gat
acccgattgc
acggcggaaa
cctttaccaa
acggcgt gcc
cccecggegge
atccgttcga
gcat ccctge
acat gct cac
ccctggcgga
aaggct gaga
cctatttttt
gttctctctt
<210>
<211>

<212>
<213>

205
1822
DNA
Arti

<220>
<223>

cgccggcaag
cgttcccttc
caccagcggc
gccgaacgtt
tccggagttg
cgttcacgcec
cctgcggt ct
caaagaagca
caccgccct g
gcacggccgg
cgccgeacgt
gggcacggt ¢
ct gt ct gaag
caagaacgcc
aat caagaac
tcttcttcag
gt ct agccat

ctgccgtta

ficial

ggaat gt gga
accggcegt gc
accgccaccg
aaggacttta
ccttccacaa
gt t gaggcat
gccgecat gg
agggaaaaaa
gggct ggt cc
gccaacgcaa
tacgccgat a
aagttcatcg
gat gccggca
at gaacgacg
atcttcctct
tgcattgtag

cct gccacgt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttttctacga atatccggat gcaaagtggg

cgaagct gag aaacaaggcc aggtacgt gg

aggt aaccct
ccctttcecta
tgccacct gc
acgtttctgt
cttataaatg
t gcacacggc
acagcaccgc
tcatgctgcc
t ggcccaggce
acgccgt ccg
tt aaagaaga
gcagcacgcc
gcgecctatta
tt gaat gaag
tt gacagggt

ggcggeggt t
cgaggttacg
cgt caccgcc
aaacgccacc
gttgcctctg
ctcgctcatg
ccaccagatc
gtatgtggtg
cttcgggt at
gaagct gcaa
ggacttcctg
ggccaacccg
cggaaacgac

ggtt aggggg

agcaatttcg

at caccaacc
ccggacattg
aacaccggct
gacgttaccg
gccttcgeca
gccggettta
ggggcggaat
cagt acaacg
gcttccaccg
aagat tct gg
aagaaagt gg
cgggt cccaa
gt gatttaat
gaaat gcccc

acacgat agg

SEQ I D NGO 205 presents exanple 205 of a designer

Pagi na 372

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1579



Ther nosynechococcus el ongat us

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
nirA-pronoter-controlled |ipase

(using butanol) DNA construct (1822 bp)

<400> 205
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
tgttcgccga
ccgt gggct a
tgctcggcag
aaaaagccgc
t gggct acgce
ccacggccca
gcatcggttt
acttgat cag
gcgaagcctt
ccggcaagga
cggactt gag
cctcgecgac
tgttccgege
cccacgagtc
ggaat gt gct
cgtacggcga

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
catgggtatc
tgccat ggcg
ccagcacaac
cacggattcc
ccttgaggcg
cggcaaggtc
ggt cgaggt a
t cgt ggcact
cgatctgctc
cggcggettg
cgtggtggtc
caact acaaa
ccagagt gcc
gct ggacggc
caccaccgat
gcecgttttcc

t ggcat gacg

t gacccccat

cgagagact c

cgaacgt ggc

aggt agat aa tgtcgcgggt cttgatagtt

at acaaaaac
tctggct aaa
tttgactata
at cacgt t gt
gggt t gggct
cagggcgt ga
gt gcagaaag
gatgcacgtg
ct cggcaaat
t cggggccac
gcggcecctgg
ct caagaat g
agcggccaca
t gggcggggt

ggcgacaagg
tcgtcgttta

aacat cgtca
at cgt caacc

cgcat cctcg

t gt at cgaga
ttggatgttc
aaaacct t gg
attcctatca

t ggggct acc

t ccct ggcat
ccggt t ggac
gcaccttctt
acgat gacgc
gggaaacctt
ggcccaagga
ttgccgacta
gcct gggegg
t ct acaagga
tgct caat at
acctgtcgtc
gcttcaacga
tgcccacctg

agt ccggcett

caagaaaaaa
aact gaccca
caccgagggt
caacct ggat
ggccacgct g
cccgt ggaac
accgat cagc
t ggggaaaaa
cggcaagct g
gat cagcgac
ttacgcgaaa
cgccggt gec
gct ggeggt ¢
cgccaact at
cggt t acgaa
gct gggegt g
ccact acgcc
ggt ct cgcat

ct acgaccag

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
t ccaaaacgt
aacggctttg
gt cggt gcgce
ccggattcag
gccagt gccc
gccggcet aca
ct cgaaat cg
t cgat cggcg
aact acgccg
cat ggcct ga
aacagcat gg
gttgcctatg
aacgacccgg
cacgacaaac
t cgacgct gt
ttgccgacgg
at gacccgtg

Pagi na 373

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

actccacggt gattgttgcc aacctgtccg atccggcgcg ggccaacacc tgggtgcagg 1320
acct caaccg caatgccgag ccccacaagg gcaacacgtt catcatcggc agcgacggca 1380
acgacct gat ccagggcggc aacggtgcgg actttatcga gggtggcaaa ggcaacgaca 1440
cgat ccgcga caacagcggg cacaacacct ttttgttcag cggccacttt ggcaatgatc 1500
gcgtgattgg ctaccagccc accgacaaac tggtgttcaa ggacgtgcaa ggaagcaccg 1560
acct gcgt ga ccacgcgaag gtggtcggcg ccgatacggt gcettacgttt ggggccgact 1620
cggtgacgct ggtcggcgtg gggcatggcg ggctgtggac ggagggcgtg gtgatcggcet 1680
gat aaggctg agatcttctt cagtgcattg tagttgaatg aagggttagg ggggaaat gc 1740
cccectattt tttgtctage catcctgeca cgtttgacag ggtagcaatt tcgacacgat 1800
agggttctct cttctgeegt ta 1822
<210> 206
<211> 1486
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 206 presents exanple 206 of a designer
Ther mosynechococcus el ongates nirA-pronoter-controlled |ipase
(using ethanol) DNA construct (1486 bp)
<400> 206
agaaaat ct g gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaataaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catggccagg acgatgcgtt ccagggtggt ggcaggggca gtggcatgceg 300
cgat gagcat cgcgccgttc gcggggacga ccgcggtgat gacgctcgcg acgacgcacg 360

Pagi na 374



cggcaat ggc
tcgtgcacgg
t ccaggagga
agagcgacga
t cgcggecgac
cgcgct at gt
cgcat cgcgg
ggctttcgtc
gccacaacac
ccacgtacaa
gt gcgccgac
cgat ccagcc
cgctcgt cga
cggt gat gat
t gt acggcaa
tgct cggegt
accggct gaa
aat gaagggt
acagggt agc
<210>
<211>

<212>
<213>

207
2098
DNA
Arti

<220>

ggccaccgceg
gct ct cgggt
cctgcaacag
cggcccgaac
gggggcgacc
tgctgecgtc
ctccgaattc
atcggtgatc
caaccaggac
ccagaact at
cgaaaccgtc
gacgctctcc
t ccggcgaac
caaccgcggc
ggt gct gagc
gcgcggcegeg
gctggcgggce
taggggggaa

aatttcgaca

ficial

cccgecget g
accgacaagt
aacggt gcga
gggcgceggceg
aaggt caatc
gcgcccgatc
gccgacttcg
gccgegttcg
gcgct cgecg
ccgagcgcgg
ggcggcaaca
gtgttcggcg
gt gct cgacc
t ccgggcaga
acgagct aca
t at gcggaag
gt gt aat aag

atgcccccct

cgat agggt t

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gctacgcggce
acgccggegt
ccgt ctacgt
aacagtt gct
tcgtcggtca
tcgttgegtce
t gcaggacgt
tcaatgtgtt
cact gcagac
gcct gggt gc
cgcacct gct
t cacgggcgce
t gt cgacgct
acgacgggct
agt ggaacca
at cccgt cgc
gct gagat ct
attttttgtc

ctctecttetg

gacgcgttac
gct cgagt at
cgcgaacct g
cgcttacgtg
cagccagggc
ggt gacgacg
gctcgegt ac
cgggatcctg
gct gaccacc
gccgggceagt
gtattcgtgg
gacggacacg
cgcgetgttc
cgt gt cgaag
cct cgacgag
ggt gat ccgc
tcttcagtgc
tagccat cct

ccgtta

ccgat cat cc
t ggt acggca
tcgggtttcc
aagacggt gc
ggcct ct cgt
at cggcacgc
gat ccgaccg
acgagcagca
gcacgggccg
t gccagaccg
gccggecacgg
agcacccttc
ggcaccggca
tgcagt gcgce
at caaccagc
acgcat gcga
attgtagttg
gccacgtttg

Pagi na 375

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1486



<223>

<400> 207
agaaaat ct g

accagagttg
acagtttcag
tt acaaat gt
gggcaacaac
gt ct caagca
ttttgaacaa
cagaaggtta
cgctttcege
tctccggtgc
gcaaaaccga
cgatttacac
gcgagaagaa
ct cct ggacc
cagcggt t ga
gcagcaagct
gcggt gcagt
acat tggt ac
ccgat gcggt

atatccctga

gcaccacacc
ttcagttcac
aatatctgta
tcatgattca
cat gagt t at
tcacttcgca
aaacat ggag
tgctcgtgec
atttgatgct
t ccgaacaac
ct at cact at
cccggaagaa
gccggtttat
ggcaagt gca
cgaaaccct g
gcgcgcet get
ggctactatg
ct cat ggggc
tatcgctctg

t cct aagaaa

t gacccccat
aggt agat aa
at acaaaaac
tct ggct aaa
actgtcggta
gt cgcgggceg
caggtttatt
aaaggcgcag
at cggt ggcg
aacgaccacg
cagt t ggaaa
gctccggcta
ct cgaaat cg
ttgttcaatg
aaat t catcg
ggt gct gaag
gctgctgeca
gaagt cagct
gctcctgtct
ctggttctcg

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
SEQ I D NGO 207 presents exanple 207 of a designer
Ther mosynechococcus el ongat us
Decar boxyl ase DNA construct (2098 bp)

cgagagactc
t gt cgcgggt
t gt at cgaga
ttggatgttc
cctatttagc
act acaacct
gct gt aacga
cagcagccgt
cct at gcaga
ctgctggtca
t ggccaagaa
aaat cgat ca
cttgcaacac
acgaagccag
ccaaccgcga
aagct gct gt
agagcttctt
at ccgggegt
t caacgact a

ct gaaccgcg

cgaacgt ggc
cttgatagtt
caagaaaaaa
aact gaccca
ggagcggcett
cgtccttctt
act gaact gc
cgttacctac
aaaccttccg
tgtgttgcat
cat cacggcc
cgt gat caaa
tgcttccatg
cgacgaagca
caaagtt gcc
taaattcacc
cccagaagaa
t gaaaagacg
ct ccaccact

ttctgtcgtt

aaat ggaggg

agcaat aaat
gt agcaaaat
tt gaagacaa
gtccagattg
gacaacct gc
ggtttcagtg
agcgttggtg
gttatcctga
catgctcttg
gccget gaag
actgctcttc
ccct gcgecg
tccttgaatg
gt cctcgtcg
gacgctttgg
aatgccaatt
at gaaagaag
ggt t ggacgg

gt caacggca

Pagi na 376

nirA-pronoter-controlled Pyruvate

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



ttcgcttccce
agaaaaccgg
ctccggct ga
ttctgacccc
gcat gaagct
ggtccgttcc
tggttggtga
aact gccggt
at gat ggt cc
acggt aacgg
aact ggcaga
gcttcatcgg
ccgccaacag
gcat t gt agt

ctgccacgtt

cagcgt t cat
ttctttggac
t ccgagt gct
gaacacgacg
cccgaacggt
tgccgectte
tggttccttc
tatcatcttc
gt acaacaac
tggt t at gac
agct at caag
t cgt gaagac
ccgt aagcct
t gaat gaagg
t gacagggt a

ficial

ct gaaagact
ttcttcaaat
ccgttggtca
gttattgctg
gctcgegttg
ggttatgccg
cagct gacgg
ttgatcaata
at caagaact
agcggtgetg
gttgctctgg
tgcact gaag
gt t aacaagc

gttagggggg

gcaatttcga

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at ct gacccg
ccct caat gc
acgcagaaat
aaaccggt ga
aat at gaaat
t cggt gct cc
ct caggaagt
actatggtta
gggatt at gc
ct aaaggcct
caaacaccga
aat t ggt caa
tcctctagta
aaat gcccce

cacgat aggg

tttggctcag
aggt gaact g
cgcccgt cag
ctcttggttc
gcagt ggggt
ggaacgt cgc
tgctcagatg
caccat cgaa
cggtctgatg
gaaggct aaa
cggcccaacc
at ggggt aag
aggct gagat
ctattttttg

ttctctcttc

aaagtttcca
aagaaagccg
gt cgaagct c
aat gct cagce
cacattggtt
aacat cctca
gttcgectga
gttatgatcc
gaagtgttca
accggt ggcg
ct gat cgaat
cgcgttgetg
cttcttcagt
tctagccatc

tgccgtta

SEQ ID NO 208 presents exanple 208 of a designer Synechocystis

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2098

sp. PCC 6803 nirA-pronoter-controll ed Li pase DNA construct (1567

<210> 208
<211> 1567
<212> DNA
<213> Arti
<220>

<223>

bp)

<400> 208

agaaaat ct g gcaccacacc ctaaatgcgt aaactgcata tgccttgget gagtgtaatt

tacgttacaa attttaacga aacgggaacc ctatattgat ctctacatga tgaagctact
Pagi na 377

60
120



ctctctgacc
gcgt ct acct
tct gacct gc
aaccggcacc
gggt t acaca
cacggagt ac
tccecgtgett
cagt at cagg
cctcgeegge
cggt t cggca
caccaacctc
cgact cat cc
gttcgtcatc
cgcccet gege
ccctcettcecc
gccggeagcet
ctacgcccegce
gt aat gagtt
t cccgegggt
ccctgttctt

aagt ggggaa
gt cgattgaa

ggtgtggctg
tccggttcgg
cagggt gctt

acaggt ccac
ccct gct gga
at ggt caacg
acct ggt ccc
t ccaaggt cg
cctctcgatg
ct caccaccg
tact cggcga
tacctcttca
gaccat gcag
t ccaccacgg
gccaatgatc
gcagccat cg
ccctttgcag
acagttttgg
tttttgttge
tggacagttt
ttgtcaattg
aat aagggtt

gtgtgcttge
accctgccett
cgccatcctc
agtcgttcga
tctcaccccc
ccat caccgc
agggt ggt ct
at cgact t at
cact cgcggt
cact ccgaaa
ccgacgagat
acggaaagaa
gctcgcet cac
gccaggct cg
t gact cccga
t ggcgggt cc
t aggcaaaag
caattact aa
tttttcacag
ttgtataatg
t caat t aaag

gaat ggagaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gacttgcgtt
ttcgcagccc
ggt ct ccaaa
ct cgaact gg
gccgttcatg
gct ct acgcet
ggtt gcacag
ggcctttgeg
tagt gcaccc
cgcaggt ggt
cgttcagcct
cgt ccaggca
ctcgcagttc
t agt gcagac
gcaaaaggtc
aaagcagaac
gacct gct cc
aaaact gact
t gact at agg
tt gaccgcat
ctaagttcta

aattttgagc

gcagccactc
aagt cggt gc
cccatccttc
at ccccct ct
ct caacgaca
ggt t cgggca
tggggtctga

cccgact aca
t ccgt at ggc
ct gacccaga
caggt gt cca
caggccgt gt
tcctacgtcg
tatggcatta
gccgeggetg
t gcgagccceg
ggcat cgt ca
t caat t caat
t aat cagcaa
cct gaccgga
ctaatgtttt

ctttgtcaaa

ctttggtgaa
t cgat gcggg
tcgtccccgg
caacgcagtt
cccaggt caa
acaacaagct
ccttcttccc
agggcaccgt
agcaaaccac
tcgtgcccac
act cgccact
gt gggccgcet
tcggt cgatc
cggact gcaa
cgct cct gge
acct cat gcc
ccccctgata
gttagcccegce
cacaat acgg
ttttttatct
agaaggcat t

gat aaaaatt

Pagi na 378

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tatttcaaca gttttttaac tagccgaacc agagaatgac ccagtggcgc tgactttgct 1500

cccgagtttt tgttagaaat taccctcaag aagtaatcta ataataaggt tctctcttct 1560

gcecgtta 1567

<210> 209

<211> 2075

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 209 presents exanple 209 of a designer Anabaena PCC
7120 hox-pronoter-controlled Li pase DNA construct (2075 bp)

<400> 209

agaaaat ctg gcaccacacc gcagaaatat aggggctagg agttgagggt actctggttc 60

gtcaagcatt tgggatgatt tcccctcaca agttcctcaa attattctcc tataaacaat 120

agat at aagg tcaaaacttg agttatgagt gctgagtaaa aaattactct ccacgcctca 180

gaggt agata tgatgggtat ctttgactat aaaaaccttg gcaccgaggg ttccaaaacg 240

ttgttcgccg atgccatggc gatcacgttg tattcctatc acaacctgga taacggettt 300

gccgt ggget accagcacaa cgggttgggce ttggggcetac cggccacgect ggtcggtgeg 360

ctgctcggca gcacggattc ccagggcgtg atccctggca tcccgtggaa cccggattca 420

gaaaaagccg cccttgaggc ggtgcagaaa gccggttgga caccgatcag cgccagtgcec 480

ctgggctacg ccggcaaggt cgatgcacgt ggcaccttct ttggggaaaa agccggctac 540

accacggccc aggtcgaggt actcggcaaa tacgatgacg ccggcaagct gctcgaaatc 600

ggcatcggtt ttcgtggcac ttcggggcca cgggaaacct tgatcagcga ctcgatcggce 660

gacttgatca gcgatctgct cgcggccctg gggcccaagg attacgcgaa aaactacgcc 720

ggcgaagcct tcggcggett gctcaagaat gttgccgact acgccggtgc ccatggectg 780

accggcaagg acgtggtggt cagcggccac agcctgggcg ggctggcggt caacagcatg 840

Pagi na 379



gcggact t ga
gcct cgeega
gtgttccgeg
ccccacgagt
t ggaat gt gc
gcgtacggcg
gact ccacgg
gacct caacc
aacgacct ga
acgat ccgcg
cgcgtgattg
gacctgcgtg
t cggt gacgce
t gat gaagt a
atcgcgtctc
t ct gcgaaag
cctgatctca
gccgcaattt
ttaactgctg
ccagtttggt
gcaacaaacg

<210>
<211>

210
2290

gcaact acaa
cccagagt gc
cgct ggacgg
ccaccaccga
tgccgttttc
at ggcat gac
tgattgttgc
gcaat gccga
t ccagggcgg
acaacagcgg
gctaccagcc
accacgcgaa
t ggt cggegt
agt aggaagc
t gagcaat ga
cacaagat at
at gct ggt ga
tccct gat aa
cttatctagg
tttttatccc

atataggttc

at gggcgggg
cggcgacaag
ctcgtegttt
taacat cgtc
cat cgt caac
gcgcatcctc
caacctgtcc
gccccacaag
caacggt gcg
gcacaacacc
caccgacaaa
ggt ggt cggce
ggggcat ggc
agggagcagg
ccaaat acat
t agcaagcgt
attttctcag
ttctgaacca
acagcgat at
attggttgcc

tctcttctge

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttctacaagg acgccaacta tgttgcctat

gtgctcaat a
aacct gt cgt
agctt caacg
ct gcccacct
gagt ccggct
gat ccggcge
ggcaacacgt
gactttatcg
tttttgttca
ctggtgttca
gccgat acgg
gggct gt gga
ggaaagaaaa
ctacctccac
ttcgcccaaa
tt aacaat ca
at aacgct ga
ttacaagt ac
caaaat gggt

cgtta

tcggttacga
cgct gggegt
accact acgc
gggt ctcgca
tctacgacca
gggccaacac
tcat cat cgg
agggt ggcaa
gcggccactt
aggacgt gca
tgcttacgtt
cggagggcgt
ttgacaactg
ggttttcttc
ttcacataca
cgcgccaaat
taggttctag
aacgctt agt

gaagaagct g

aaacgacccg
gcacgacaaa
ctcgacgctg
tttgccgacg
gat gacccgt
ct gggt gcag
cagcgacggc
aggcaacgac
t ggcaat gat
aggaagcacc
t ggggccgac
ggt gat cggc
tacaagatta
cagcccccta
gctaacaatc
t caacaagtt
tttaggcggt
tttattagcg

tcacaagttg

Pagi na 380

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2075



<212> DNA
<213> Artificia
<220>

<223>

sp.

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

construct (2290 base pairs (bp))

<400> 210
agaaaat ct g

tctgttacca
gact acaaaa
acgctgtatt
tttggecttg
ggcgt cat cc
aaaaaggccg
gcacgcggaa
ggcaagt acg
ggccegegeg
gcgt t cggece
aat gacgt gg
ggccacagcec
ggcgggt t ct
gacaaagt gc
aatttcaccg
at cgt cagct

ctcaacatcc

gcaccacacc
attgcgaatc
acttcggcac
cctaccacaa
gcct gececgge
ccggcattcc
gct ggacgcec
ccttetttgg
acgcccaggg
agaacct gat
ccaaggatta
tcgectttge
t cggcgggcet
tcgccgactc
t caacgt cgg
gcgcct cgat
t caacgat ca

cgacct ggat

cttcttgcag
gagaact gcc
ggcggattcc
cct cgat aac
gacgctggtc
gt ggaat ccc
gat cacggcc
cgagaaggcc
ccatctcaca
ccttgattcc
cgccaagaac
caaggccaat
ggcggt caac
caact acatc
ct acgagaac
t ggcgt gcac
ctacgcct cg

ctcgcacctg

aacat gcat g
taat ct gccg
aaggcgt t gt
ggttttgcecg
acggcgttgc
gatt cggaaa
t cgcaact gg
ggttactcga
gaaat cggca
at cggcgacg
tacgt cggcg
ggcct cagcg
agcat ggcgg
gcct at gect
gacccggt gt
gacgcgccga
acggcgt gga

ccaaccgctt

atttacaaaa
agt at at gat
t cagcgat gc
ccggttatca
t cggcggt ac
aact cgccct
gct acgacgg
cagcgcaggt
tcgectttceg
t gat caacga
aagcgttcgg
gcaaggacgt
atttgagcgg
cgccgaccca
t ccgcgcecct
aggaat cggc

at ctgct gcc

acggcgacgg

SEQ I D NO 210 presents exanple 210 of a designer Synechococcus
strain PCC 7942 nirA-pronoter-control |l ed Li pase gene DNA

agttgtagtt
gggt gt gt at
catggcgatc
gcacaacggt
cgattcccag
cgaagccgt g
caagaccgac
cgagattctc
cggcaccagc
cttgctcgece
caacctgctc
gct ggt cagc
cggcaagt gg
gagcagcacc
cgacggttcg
caccgacaac
gttctccatc

cat gaaccgg

Pagi na 381

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



gt gat cgagt
ctgtcggatc
cacaagggca
ggcaat gact
aacat cat cc
ttcgacttcg
agcat caccc
tt caaggacg
accgcct acg
ggcggcgact
gatgtgtttg
ttcctgttca
ctggtgtttc
gcagccgggce
t cgct gggga
ct act aaagc
tctgccattc
gcagt ct ccc
gcaccagcag
ccagcagt ag
tctgcecgtta

<210>
<211>

211
1231

cgaagttcta
cggcgegggce
gcaccttcat
at ct ggaagg
t gggcgggea
ccaacgacgg
gcgacat cgg
acgt gaccca
agt cgagcgt
ggttgttcgg
ttggcggege
acggcgcegtt
tcggcgtgca
aggat accgt
gttt gagt gg
ctgatttgtc
ttgaggatgg
ct gt ccagca
cgcaacagtt

cgat cgcgga

cgacct gacc
caacacct gg
cat cggcagc
t cgcgecggce
gggcagcaat
cgccggcaat
cgccatcgtc
cagcgt cacg
gaagggcagc
cctcgacggc
cggt aacgat
cggccaggat
gggtgtgttg
gctgaagttc
cgat ggaat t
ttgatagctg
cggactcttt
cgttggagtg
ggggat gtcg

t caaaccgta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agcaaggact
gt gcaggat c
gacgccaacg
aacgacacct
acgct ggact
ctgtacattc
accaaagagc
gccagt ggct
aacggcgccg
aacgatcatc
ct gat ggagt
cgggt ggt gg
cctggcgatg
ggcggegat t
gt gat cgcct
ctcctgecett
ccettttget
attggtggtg
ctgcacgttc

ttagcagcag

cgacgat cat
t caaccgcaa
atctgattca
ttcgcgacag
tgcagaagt c
gcgat gccaa
cgggcttcct
t gaaggt cgg
acacgct caa
t gat cggcgg
€cgggggcgag
gattcacgtc
acttccgagc
cggt gacatt
gat aat agt g
tgggcagggg
ctacgcccat
gccagttagc
aaacacccaa

ttgctgacge

cgtcgccaac
cgccgaaacc
gggt ggcagc
cggcggct ac
ggt gaat acc
cggcgggat c
ctggggtctg

caacaacct g
ggcgcat gcc
ggcgggcaac
ggcggat acg

caacgacaaa
gcat gcctcg
ggttggcgtt
at cccggecg
cttttttctg
gaat gcgatc
ttggatgctg
t gat cacgac

ggttctctct

Pagi na 382

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2290



<212>
<213>

DNA

<220>
<223>

Artificia

(1231 bp)

<400> 211
agaaaat ct g

tcttctcagg
t agggt t ggc
ccggct gaat
ccgacccggg
tcat gt gccg
cttccat ggg
gat ggcggac
cccgtacccc
ggagct ggcc
caacct cgcg
gcagatcctg
ctccgtgege
ggagct ct at
gacggacctc
cgacgagggc
ccgegt ggag

agacgcct ac

gcaccacacc
gttcggt gac
act caat ggc
at gcgggagg
cagcggttcc
gt ccgggt ct
ggcggct ggg
ct caccggct
gcgggt ct cg
cagct cgacg
gccgecegt ct
ct gt acccgg
caccacggt g
gtccccgatc
tcctcccaac
gaggcct acg

ggggct ct gc
gaggt gat ca

Sequence

ccctttcaga
ccgcacaggt
cacgagt gct
act acgagaa
gggccgectc
ttacgccgaa
t caccggcga
gcgt cgt cat
aggactgcta
at ccgcat cg
ccct get get
tgacccattg
aggact at cg
cgaccat gcg
cggcgacgct
gt cgggct ct
acggcttcat

acgcgttcct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcggcgcaac
at ccact agt
actcatggtg
ggt ccgt cat
ct ggcggacc
ggagcgt cgg
t at cgagagc
ctccgtcgac
ccagatcgtg
gatcgtcctg
gcgcgagegce
ggat cat gac
cctgaccaac
ccgcgacccg
gct gat cagc
cgaggaggcc
ctccetgecc

cgacgaggac

SEQ I D NG 211 presents exanple 211 for a designer
mari nus M T9313 groE-pronoter-controlled Li pase DNA construct

attaccactg
cggcacagca
ct ggggct gt
ct gcagcggce
at cgccgagg
cgcgaggacc
tacaccccgg
taccggct cg
cagcgact gc
gt gggcgact
ggccatcgtg
ccggagacct
accgaggt cc
ctggt gt ccc
gcagagct cg
gggaacaccg

cggttctccc
ggggccgecc

cat ggcgaga
t caacacaca
t cgccgegec
agcttgcegce
acggcgacag
tgctcctgtt
cctgctccac
cccccgagea
t ggat gaacc
ccgegggegg
gggt ggaccg
cccccttcege
aggact acat
cgct gat ggc
acctgctgtg
tgcgcatcca

ggt cgct ccg
at ccggagga

Pagi na 383

Pr ochl or ococcus

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gacgacgtga tgatttagtt tcggtgtcta tctcttaata gcctcgattt attttcgggg 1140
ctattaatca actctcagag gcgacaagct tcttcttccc ttacgacgtt tttattggtt 1200
ggacat ggca aggttctctc ttctgeccgtt a 1231
<210> 212
<211> 1386
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 212 presents exanple 212 for a designer Cyanothece sp
ATCC 51142 nirA-pronoter-control |l ed Li pase DNA construct (1386
bp)
<400> 212

agaaaat ctg
agcaagtctt
aaaaacggat
gt t aaat agg
tccgcetgecce
actgccgtac
agcgggcegcet
cggcgcaacc
ctcgctggea
cttcaccttg
ggt ct ccgcece
cgccggcegat
tcacggtgtg

aggt gccacc

gcaccacacc
at aggt aat ¢
ttttaataca
t acaact cga
gt ggt cgcat
cggatt caac
gt cgt gcgee
gagcgcccca
acccaccgtt
gact accgcce
tt cat gcagt
tcggeceggt g
acccccggt g

aagaaggccg

tattaaatct
aaacgcaact
attttgttac
ccagat ggag
tcttgttgaa
gt ccgt t gct
cgct ggagct
ccgcagttct
ct ctcgcage
t cgcaccgga
t ggt caccga
gcggtttggce
cgcttgetct

acct ggt cgt

aaaat agct g
aaaat gcaaa
attagct aca
ggttttccct
gccgtacttc
cgacgccggg
cgcctgecga
gt acct gcac
gcat ct cgcg
gaacccgt at
gttcgact at
cgccgegace
gat ct cgccg

caat acagcc

ttttagctaa
aaat ccat aa
aaat atctca
gt ggt gagca
cgtctggett
gcaccgct ac
ccggcggaga
ggcggggcgt
cgt gaat cgt
cccgecagcetc
t cggaagacc
gctctgegtc
t gggt cgat ¢
tggtccttcg

aat agt caat
tt aaaat gca
aat ggt agag
cgttcacact
t caact cgcg
agcaggttcc
agat caccgt
acacgct t gg
ccagt gcggt
t cgacgacgc
gcgt t gccat
t gat cgaacg
ccggcgat cg

at gccgccga

Pagi na 384

60
120
180
240
300
360
420
480
540
600
660
720
780
840



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgcttacctt gccggecggcg atcgcacaga tcccggctac gcaccgat gc acgggaagct 900

cgacgggttg ccgcccacca ggattcacgt cggttccgaa gaagttctct acccgcagat 960

catgacgttc accgacaagc tctccgctgc cggcgtcgat gtgtccctgg tcgagtacgce 1020

aagact gt gg cacgt ggctc acgcacaggc gtcactggtg aaggaagcag cagacgccgt 1080

cgccgatct g gggggcttca tcgcatcgaa actgattcgc gccaagaatg attcgagttc 1140

agcagt aggc tcgaacagtc actgataagc tgttttagag aaatttgttc ggtaaatatt 1200

agcctaccta cagttgttgt gggtaggcta atattatgaa ttgagtccta ctgaaccaat 1260

gattatcgtt acgactaaaa gtaataaatg tcatcagcag gataggggtt gataggaaaa 1320

gttttttaat cggatggttt tcgagttaga ggttagggtt tctttaggtt ctctcttctg 1380

ccgtta 1386

<210> 213

<211> 2420

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 213 presents exanple 213 of a designer Chlamydononas
reinhardtii Nial-pronoter-controlled chloroplast-targeted Lipase
DNA construct (2420 bp)

<400> 213

agaaaat ct g gcaccacacc atggtagggt gcgagtgacc ccgcgcgact tggaagggtt 60

caaacgaccc cgccgtacga acttttgtcg gggggcgcetc ccggat ggta gggt gcgagt 120

gaccccgcgce gacttggaag ggttcaaacg accccgeccgt acgaactttt gtcggggggce 180

gctcccggat ggccgecgtc attgccaagt cctccgtctc cgeggeecgtg getcgeccgg 240

cccgetccag cgtgegecce at ggccgecge tgaagcccge cgtcaaggct gcccccgtgg 300

ctgcceccgge tcaggccaac cagatgggtg tgtatgacta caagaacttc ggcacagcecg 360

Pagi na 385



att ccaaagc
acaat ggctt
tggttaccge
accccgattc
cggcct cgeca
aggccgggt a
t cagcgaaat
att ccat cgg
aaaact at gt
ccaat ggcct
t caacagcct
acat cgccta
aaaacgaccc
t gcacgat gc
cct cgaccge
acttgccgac
t caccagcaa
cctgggttca
gcagcgacgg
acggt aacga
gcaacgt gct
gcaccctcta

ttgtcaccaa

gttattcacc
t gccaccggce
gct gct gggce
ggaaaaagcc
actgggttat
caccagcgcg
cggcat cgcece
cgacgtgatc
gggt gaagec
gt cgggaaaa
ggcggacttg
cgcgt ccecg
ggtttttcgg
cgccaaggcc
at ggaat gt g
cgcct at ggc
ggact cgacg
ggacct caat
caacgacct g
caccttccgt
ggact t gcag
tgttcgtgac
ggaaccgggg

gacgct at gg
taccagcaca
ggcaccgact
gccct ggagg
gacggcaagg

caggt cgaaa
tttcgcggca
aacgat ct gc
ttcggcaatc
aacgt gct gg
agcgcggaga
acccagagca
gctct cgacg
t cggcgaccg
ctgcecgttct
gacggcat ga
atcgtcgtcg
cgcaacgccg
attcagggtg
gacggcggeg
cagt cggt ga
gccaat ggcg
ttcttgtggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgat cacgct
acggct t cgg
ct caaggcgt
ccgt gcaaaa
t cgacgct cg
tcct cggcaa
ccagcggcce
t ggcggegcet
t gct cggcga
t cagcggcca
agt ggt ccgg
gcaccgacaa
gttcatcctt
at aacat cgt
ccat cct caa
accgggt gat
ccaatctctc
aaacccacaa
gcaagggt aa
gct acaacat
aaaatttcaa
gt at cagcat

ggctgttcaa

gtattcctat

cctgggcttg
gat ccccggce
agccggct gg
cggaacgttc
gt acgat gct
gcgggaaat c
aggt cccaag
cgt cat ggcg
cagcct cggc
gttctaccag
agt gct caat
caacctttcg
cagcttcaac
cat cccgacc
cgaat cgaag
ggacccggca
gggcagt acc
cgactacctg
cgt at t gggt
ctttgccaac

cacccgagac

ggat gat gt g

cacaacct cg
ccggcgactt
attccctgga
acgcccat ca
tt cggcgaga
caaggccatc
tt gat cggcg
gattatgcga
tttgcccagg
gggct ggcgg
gatt ccaact
gtcggctatg
tcggtggotg
gat cact acg
tggat ctcgc
ttctacgacc
cgcgccaat a
ttcatcatcg
gaggggcgt g
ggcaagggca
gat ggcgccg
at cggcagt a

acgcacagt g

Pagi na 386

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tgacggccaa tggacttgcc gtcggcaaca acctgacgtc atacgcgtca tcggtgaagg 1800
gcggcacggg ggccgatacg ctcaaggcgc atacgacggg cgattggttg ttcggtctgg 1860
acggcaacga tcatttgatc ggcggccagg gcaacgatgt gtttgtgggc ggggcgggga 1920
at gacctgat ggaatcgggg ggcgggattg atacgttcct gttcagcggt gegtttggtce 1980
aggaccgggt ggtggggtat caggcaaacg acaagctggt attcctcggg gttcaggggg 2040
tcgcgccgaa tgatgactat cgggctcatg ccacgacggt ggggcaggat acggtgctga 2100
cgtttggcgg ggattcggtg acgttggttg gggtggcget caatagcctc agtgctgatg 2160
gaat cgt gat cgcctgataa atggaggcgc tcgttgatct gagccttgcc ccctgacgaa 2220
cggcggt gga tggaagatac tgctctcaag tgctgaagcg gtagcttagc tcccegtttc 2280
gtgctgatca gtctttttca acacgtaaaa agcggaggag ttttgcaatt ttgttggttg 2340
taacgatcct ccgttgattt tggcctcttt ctccatgggc gggctgggeg tatttgaage 2400
ggttctctct tctgeccgtta 2420
<210> 214

<211> 6498

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 214 presents exanple 214 of a designer Synechocystis

sp. PCC 6803 transcription factor-argini ne-based
al cohol - sel ecti on DNA construct (6498 bp)

<400> 214

agaaaat ctg gcaccacacc tctaccacat agtccgccaa gcgccgatcc cggttgageg 60
ccagggccac atcccggacc agatcctcga cgaatttcgg attgtcatag gcccgetcgg 120
taacgaattt ctcgtccggc cgcttgagaa gcccgtacac ctcgcaggag gecgetctctt 180
cggcgacggc gatcaattcc tcgatcagca tgtcgccagec cagcctcacc tcgatgcecga 240

Pagi na 387



t at gggagcg
tcgtcgeegg
cctgccagca
t cacgaaat a
ttgcgagggce
gttcgacgaa
acagggt ggc
ggcccttgac
ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
t gaagct cct
gcat ctccag
cccacggcga
cgggcaagga
t gaagcagga
ttgccegett
agct cgccga
aagagccggt
at at ctgcga
aggagt gcat

acat ccggt a

ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc
cccgaccgcea
agttgctctg
gagaact ggc
agccccagag
cggagagcgt
cct gaggagc
caacgcggtt
gt cccgt cct
gctttttcec
agccggcegcec
gttgctccgt
act cat ggag
gatt gaggcc
gttcgacctg
cgccaagggc

at gaacgt gc

gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggt tccct
agccgcet cgg
t gt at gggt a
t caggggcat
cgcact agag
ccaccgaccg
gacatgcttg

aagggcggtt

cgccagcatc

tccggeggge
cgtcagtatt
gaggcgacgc
cagcat ggcg
gcgcet gggt t
aacaact gcg
gccct get gt
ggcaat gt ct

gctaccacac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggagattcc
aggaat actc
tccgcacacc
tgcccctcct
gat ccagcgg
t gacgt gcgc
cgcccgaccg
ggt cacggcc
tcat ct cggt
t aaagt agat
t gt cgat gcg
ccat att ggg
t gacggt ggt
ttgccgeect
ggccggagea
cctggttcge
gggaacgcct
ggct cgaagg
acgagat cgg
ttttccacaa
ccacgtttac
gtcgtttccg
tttgat ggct

cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggtctge
cgccaaaccg
gat ggt ggca
atccagttgc
ccttcctcgg
aaaatccttt
gagcgcgt ca
aacgcgccag
cgagctctcg
ggagaacgag
actctacgtg
ccagttggtg
cgcggcecat g
ccggcggceag
cagcgt cgat
gctcgccatg
ggacagcaag
gttctcgcga

caccccacag

gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt
gaat ggggt c
ctcaatggtt
ggaggcgagt
cgggagttgc
gcgcggcetgg
gggctggtcg
ct cactgcgg
gt cgagt cca
ggat cgggca
cgcgt ggcca
gccgaaggca
gacgacccgg
gt cgaccatc
aaacgct aat

acacgct gcg

Pagi na 388

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



t ggcagaccg
t cgaccgcceg
aacgccaagc
ttctattttc
cctgcccgag
tttcccacgt
at aagcaatt
gcgeggct gg
ccggggaaag
gttcccaatg
gaggccaagc
at gaacgacg
cagggaaacg
t gggacgaac
gt agcgat cc
gcgccgat ct
ggggacat gg
cagttgttcc
ttcgt cggaa
at gaaccgt g
ttcgattccg
ttcggtctcg

t gcaccaggg
ccgacggcaa
atcgtcctca
gtattcagta
gggct t gcgce
gctattatgg
cgcccgacag
agacagt cgc
t ggct gat gt
cccgecagga
gggcgct gat
cccccaggat
acaccct cct
acgcccgagg
acggcgcaga
acgatccgtt
gcccggttcc
gccagacctt
cgat gcgcga
ct gggct caa
tcttcgactt
tccgegtctc

cgtcgtgccg
cgcceggt ag
at caggt acg
acaatttgtc
ggacctt gag
ttttgctaaa
aggt gaat ga
gt cgat gcgc
cgttttgege
gttcgacccg
ccttgctgcece
gatcatcctg
t gaagacgcc
caccaat gcc
gcactacctc
cggcgagttc
gattcccttt
tgccgattgce
agggat agcc
gat cgcaggg

gaatttcggg
gct ctacggce

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcgcact gca
acgaacgt gt
agat ccggag
gagaat cggt
gt gaccttga
gctct cgaca
ggagacggt a
agagcggt ct
t cgt ggaccc
at cccgcgaa
gagccggt cg
aacgacgaac
cgccgeegag
at gggaaccg
gagt cgaat a
accggaattc
gt t cagat gg
attctgctgc
gt gct gt cgc
ct caacct gg

gcctttctcg
ggcgt t cagg

actggattat
acgccgccgg
aacct gagt g
ct gat ccgcg
gcgggcagat
gcgaggagag
t gt ccaagat
gggacggcaa
ggt gt cgt gc
cggcgcettga
t cgacgcegtt
ggggcegt cgt
ccgt gcggat
cgct cgcgga
cgattttcac
t ggat at cag
cggt gcaatt
actttcatgt
gcgagggaac
aggccgt cgc
accacgt gcg

tctacgcccg

gat at cgcca
cgacggcat g
cggagcgacg
gcttcacgca
accaccaaaa
act cgcgaag
gcaagagttc
cgagt gt cag
t gaaggtgtc
cgaaacggtt
gat ggagcag
gct gct gaac
gggcgt ct ge
gaggaggccc
ct gcaccgcg
cggat at gcg
cat cgagaat
gcgceccgac
catcgtctcg
cgat caccgt
gcagt ccgcece

agt ggaaccg

Pagi na 389

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



ggcct gegt g
cctctggatt
cgcgcgat cg
gtgttcgcca
aattgcgccg
gccttcactg
acgttgttcc
gttctacagg
gcgct ggt at
gaagacct ct
agcgaccttg
tacagcgt ga
cgccaact ac
gagccccatc
gaggaagacg
gccaaaaagt
ggaaat at at
ct gaggcaac
ggcacat aga
tcgaccttga
ggcccgcagg
tatat gccga

cacagat agt

ttccgccacg
cgct ggacac
gccgcaacct
agcat ct gca
ccat acccga
gcggacggcg
t cgacgagat
accgggcagt
gcgcgacgcea
actaccgcct
ccgccect ggt
gcccagaagt
at aacgttct
acct ccccga
gttcgacggc
t gcaagat ct
cggt cgcegce
tttcaccaac
ggccagcgcec
ccggtccatc
agcat cgagc
t cat cggt gg
aggt gct gcg

tccggecgec
gggcgacgca
cagcatcctc
t gccgagagc
gggtttgatc
caaaggcaac
cggagacat g
gatgcccctc
ccgcaatttg
gaacgggct g
taaccatatc
gat gacgctc
cgat gcagcg
agacttcgtc
ggcgcat cgc
cgcgt t ggat
acggcagttg
cggttgtcac
ggat cggegt
gctaccctgc
cccccaacga
ctctattgtg

gctgctcatg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cacgcccgec ctcctcggec ggcaccgegg

gcagt ccgcece
at ccagggcg
ccgagaagca
gagt ccgagc
at cggcaagg
gcgeecggggce
ggcggt cgeg
cgcagcect ga
gcgat ct cgc
ctctttcagt
tt caagcggce
cttgccatgc
at ggaggt cg
gcgcgacagc
gccat cgagc
ggggt cagec
cgaccggcac
aat ggagcca
tgcctttttg
cgtccgt cag
gcggt cagt g

ctcctgtcge

tcgcgattga
agacgggt gc
aggggcegt t
ttttcggata
t cgcccaggce
t gcagaccag
aacct at gcc
tagcgcaggg
tgccacccct
gt t gcggggg
at gcgt ggcc
t cgacgacgg
att cgggcct
cggcgt cggg
aggcgat cga
ggaccacgat
att ggagcca
cttcccctct
ttcggcagga
agcceggttc

acaccggt cg

ggt agcgcgc

ccgcgececegce
cggcaaggaa
cgttgcegtc
cgaagaaggg
ccacggcggc
actgctgcgg
ggt cgacatt
ccagttccgc
gcgt caacgt
cgagccgcac
cggcaacct a
ccatgtcatt
ccgaccgatc
aagcggt cct
gcaaaacgag
ct accgcaag
gt cgcggatc
gacggacgtc
ggt aggcggt
gagt ggcttc
ccttcacccc

tgttacgcga

Pagi na 390

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



ccgceccegg
cgggct gcat
tcccgeggeg
cacgcct gga
gttgcggect
ggaat cggtc
gt gat gacaa
ctgtttaatg
at cgcccat g
ct agt gcagg
gt agaccagg
gt gggcaaaa
ctttacctgc
ttgct ccaac
cgggcccaac
gatt ggcaac
gctttagcag
gcaggggttt
ct caacgccg
tgggcttccc

attatgcccc

gt gat gggt c

acct cggcgg
ccttgccaca
ccgegggt gt
gcggccaaga
tttgctgcga
cgat ggagca
aaaaaacct g
ccagcat t gg
gcaaaat gtt
gctt ggagca
aagacgttca
aact ccacac
gt gcccaaat
t ggcggaaac
cggtcagttt
ggttagggga
gaacaacttt
acgccaacag
ccagtttgat
aggaatttag
aaaagaaaaa

at ct gcaagg

acagcgcgga
cccaaccgga
accgttgcgt
gcccegeacc
ccgt ccat gc
tt cgaagccg
gagcgat cgt
ttttgacatt
ggccaagacg
aattcgccag
ctttgctgtg
tgccegttcc
t gat gacat c
caat gt ggaa
ggct caccat
aatt cgagct
t cccat cgat
ctt agat ggg
cat ggt gcac
ctttatcagt
tccagacgt a

aat gct agta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agat t ggaaa
ttcgt cggac
tacagatgta
ttgcggcgeg
t ggcacgaca
ct accgacag
tttgaaggca
gaact aat cg
ggcattatca
gaat accgag
gaacgccgat
cgcaat gacc
cgccaacggt
accttaattc
ct act ggcct
agaact aacg
cgccattaca
gt gagcgatc
ct cagt cggc
ttgaccgata
ccagagttaa

ct gat gaaag

cagcccgagc
cgct cgacat
cccttcecttta
tcttccccag
cttgctgaaa
cagaacacac
cattgcaccc
aat at gacct
gcccagggga
ccggtaattt
t aacagaat t
aagt aggaac
t aagggat tt
ccggct acac
atttccagat
tttctcccct
gt gccgaatt
gggattttgc
t gagcgaaga
gct gt gccac
ttcggggt aa
gtttgccect

gt gcgt gect
tcgecgttcge
acgt gt aaca
gggcccaccg
gcgt t agagc
aaaggaggaa
cgccattgcec
ggat ggct cg
agcagaacag
caat ccaggg
ggt gggggat
cgatgttcgt
t caagcagtg
ccacct acaa
ggcccaacgg
cggttctggg

gttggggttt
cattgaattt

aat gatcctc
aggat caagc
agccgggcegg

ggcct at aac

Pagi na 391

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640



aaggatttgc
ct ggaagcca
gaggcggt gg
ggagt cccct
gcagggaaat
gaagaggat a
gggggcacgg
cagactt aat
tgttagccceg
acacaat acg
attttttatc
t agaaggcat
agat aaaaat
ctgactttgc
ttctctcttec
<210>
<211>

<212>
<213>

215
7034
DNA
Arti

<220>
<223>

aggaagacaa
tgaccatttt
cggaagat tt
t ccgggaagce
tgct caagga
tttaccaagc
gctttgaaca
agt aat gagt
ct cccgecggg
gcecctgttct
t aagt gggga
tgtcgattga
ttatttcaac
tcccgagttt

tgccgtta

ficial

ggaagccct g
gct t gat gaa
ttccaat gcg
ttataatctg
tttaaccctg
tattaccccc
ggt gaaaat g
tacagttttg
ttttttgttg
tt ggacagtt
attgtcaatt
aaat aagggt
agttttttaa

ttgttagaaa

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tttgatgcag
ggtattgttt
acggat gt gg
gt gggcaagg
gcggaat ggce
cagcaagt gg
gcgat cgcca
gcaattacta
ctttttcaca
tttgtataat
gt caatt aaa
t gaat ggaga
ct agccgaac

ttaccctcaa

t aaaaacggt
ttcgt caaga
cggattactt
t ggt t aaaac
aagcgct cca
t ggcggcacg
at gccaaagc
aaaaact gac
gt gact at ag
gtt gaccgca
gct aagttct
aaattttgag
cagagaat ga

gaagt aat ct

gcaagt gagc
acggtt agcg
ggcggct aag
cagtttggcg
tcccgetttt
caat agttac
t gaat t aagc
ttcaattcaa
gt aat cagca
t cct gaccgg
actaatgttt
cctttgtcaa
cccagt ggcg

aat aat aagg

SEQ ID NO 215 presents exanple 215 of a designer
Ther nosynechococcus el ongatus transcription factor and nitrate

reduct ase- based al cohol -sel ection DNA construct (7034 bp)

<400> 215

agaaaat ct g gcaccacacc tctaccacat agtccgccaa gcgccgatcc cggttgageg

ccagggccac atcccggacc agatcctcga cgaatttcgg attgtcatag gcccgctcgg
Pagi na 392

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6498

60
120



taacgaattt
cggcgacggc
t at gggagcg
tcgtcgccgg
cctgccagca
t cacgaaat a
tt gcgagggc
gttcgacgaa
acagggt ggc
ggcccttgac
ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
t gaagct cct
gcat ct ccag
cccacggcga
cgggcaagga
t gaagcagga
ttgccegett
agct cgccga

aagagccggt

ct cgt ccggce
gatcaattcc
ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc
cccgaccgcea
agttgctctg
gagaact ggc
agccccagag
cggagagcgt
cct gaggagc
caacgcggtt
gt cccgt cct
gctttttcce
agccggcegec
gttgctccgt
act cat ggag
gatt gaggcc

cgct t gagaa
t cgat cagca
gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggttccct
agccgcet cgg
t gt at gggt a
t caggggcat
cgcact agag
ccaccgaccg
gacatgcttg
aagggcggt t

cgccagcatc

t ccggegggce
cgtcagtatt
gaggcgacgc
cagcat ggcg
gcgcet gggt t

aacaact gcg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcccgt acac ctcgcaggag gcgctctcett

t gt cgccagce
cggagattcc
aggaat actc
t ccgcacacc
tgcccctcet
gat ccagcgg
t gacgt gcgce
cgcccgaccg
ggt cacggcc
t cat ct cggt
t aaagt agat
t gt cgat gcg
ccat att ggg
t gacggt ggt
ttgccgeecet
ggccggagea
cctggttcge
gggaacgcct
ggct cgaagg
acgagat cgg

ttttccacaa

cagcct cacc
cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggt ct gc
cgccaaaccg
gat ggt ggca
atccagttgc
ccttcctcgg
aaaatccttt
gagcgcgt ca
aacgcgccag
cgagctctcg
ggagaacgag
actctacgtg
ccagttggtg
cgcggcecat g
ccggeggeag
cagcgt cgat
gctcgecat g

t cgat gccga
gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt
gaat ggggt ¢
ctcaatggtt
ggaggcgagt
cgggagt t gc
gcgeggct gg
gggctggtcg
ct cactgcgg
gt cgagt cca
ggat cgggca
cgcgt ggcca
gccgaaggca

gacgacccgg

Pagi na 393

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



at at ctgcga
aggagt gcat
acat ccggta
t ggcagaccg
t cgaccgccg
aacgccaagc
ttctattttc
cctgcccgag
tttcccacgt
at aagcaatt
gcgegget gg
ccggggaaag
gttcccaatg
gaggccaagc
at gaacgacg
cagggaaacg
t gggacgaac
gt agcgat cc
gcgccgat ct
ggggacat gg
cagttgttcc
ttcgt cggaa

at gaaccgt g

gttcgacctg
cgccaagggc
at gaacgt gc
tgcaccaggg
ccgacggcaa
atcgtcctca
gtattcagta
gggct t gege
gctattat gg
cgcccgacag
agacagt cgc
t ggct gat gt
cccgecagga
gggcget gat
cccccaggat
acaccct cct
acgcccgagg
acggcgcaga
acgatccgtt
gcccggttcec
gccagacctt
cgat gcgcga

ct gggct caa

gccct get gt
ggcaat gt ct
gctaccacac
cgtcgtgecg
cgcceggt ag
at caggt acg
acaatttgtc
ggacctt gag
ttttgctaaa
aggt gaat ga
gt cgat gcgc
cgttttgege
gttcgacccg
ccttgctgec
gatcatcctg
t gaagacgcc
caccaat gcc
gcactacctc
cggcgagttc
gattcccttt
tgccgattgce
agggat agcc
gat cgcaggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccacgtttac
gtcgtttccg
tttgat ggct
gcgcact gca
acgaacgt gt
agat ccggag
gagaat cggt
gt gaccttga
gctctcgaca
ggagacggt a
agagcggt ct
t cgt ggaccc
at cccgcgaa
gagccggt cg
aacgacgaac
cgccgecggg
at gggaaccg
gagt cgaat a
accggaattc
gt t cagat gg
attctgctgc
gt gct gt cgc

ct caacct gg

ggacagcaag
gttctcgcga
caccccacag
actggattat
acgccgccgg
aacct gagt g
ct gat ccgcg
gcgggcagat
gcgaggagag
t gt ccaagat
gggacggcaa
ggtgtcgt gc
cggcgcettga
tcgacgcegtt
ggggcegt cgt
ccgt gcgggt
cgct cgcgga
cgattttcac
t ggat at cag
cggt gcaatt
actttcatgt
gcgagggaac
aggccgt cgc

gt cgaccatc
aaacgct aat
acacgct gcg
gat at cgcca
cgacggcat g
cggagcgacg
gcttcacgca
accaccaaaa
act cgcgaag
gcaagagttc
cgagt gt cag
tgaaggtgtc
cgaaacggtt
gat ggagcag
gctgct gaac
gggcgt ctgc
gaggaggccc
ctgcaccgcg
cggat at gcg
cat cgagaat
gcgceccgac
catcgtctcg

cgat caccgt

Pagi na 394

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



ttcgattccg
ttcggtctcg
ggcct gegt g
cctctggatt
cgcgcgat cg
gtgttcgcca
aattgcgccg
gccttcactg
acgttgttcc
gttctacagg
gcgct ggt at
gaagacct ct
agcgaccttg
tacagcgt ga
cgccaact ac
gagccccatc
gaggaagacg
gccaaaaagt
ggaaat at at
ct gaggcaac
ggcacat aga

tcgaccttga

tcttcgactt
tccgegtctc
ttccgccacg
cgct ggacac
gccgcaacct
agcat ct gca
ccat acccga
gcggacggcg
t cgacgagat
accgggcagt
gcgcgacgcea
actaccgcct
ccgccect ggt
gcccagaagt
at aacgttct
acct ccccga
gttcgacggc
t gcaagat ct
cggt cgcegce
tttcaccaac
ggccagcgcec

ccggtccatc

gaatttcggg
gct ctacggce

t ccggecgec
gggcgacgca
cagcatcctc
t gccgagagc
gggtttgatc
caaaggcaac
cggagacat g
gatgcccctc
ccgcaatttg
gaacgggct g
taaccatatc
gat gacgctc
cgat gcagcg
agacttcgtc
ggcgcat cgc
cgcgt t ggat
acggcagttg
cggt tgtcac
ggat cggegt

gctaccct gc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcctttctceg
ggcgttcagg
cacgcccgcec
gcagt ccgcece
at ccagggcg
ccgagaagca
gagt ccgagc
at cggcaagg
gcgeecggggce
ggcggt cgeg
cgcagcect ga
gcgat ct cgc
ctctttcagt
tt caagcggce
cttgccatgc
at ggaggt cg
gcgcgacagc
gccat cgagc
ggggt cagec
cgaccggcac
aat ggagcca

tgcctttttg

accacgt gcg
tctacgccceg
ct cct cggece
tcgcgattga
agacgggt gc
aggggccgtt
ttttcggata
t cgcccaggce
t gcagaccag
aacct at gcc
t agcgcaggg
tgccacccct
gttgcggggg
at gcgt ggcc
t cgacgacgg
attcgggcct
cggcgt cggg
aggcgat cga
ggaccacgat
attggagcca
cttcccctct

ttcggcagga

gcagt ccgcece
agt ggaaccg
ggcaccgcgg
ccgcgeccegce
cggcaaggaa
cgttgcegtc
cgaagaaggg
ccacggcggc
actgctgcgg
ggt cgacatt
ccagttccgc
gcgt caacgt
cgagccgcac
cggcaaccta
ccatgtcatt
ccgaccgatc
aagcggt cct
gcaaaacgag
ct accgcaag
gt cgcggatc
gacggacgtc
ggt aggcggt

Pagi na 395

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140



ggcccgcagg

tatat gccga
cacagat agt
ccgceccegg
cgggct gcat
tcccgeggeg
cacgcct gga
gttgcggect
ggaat cggtc
gt gat gggca
aaccacaat a
tgtggggt gg
ggcgat cgcc
gaagccattg
tttacggtga
cgccat gagc
gact act acg
aattctcggt
ggccccccct
aataccgctg
cgccgtgtca
ctgcaccttg

ctcttgcagt

agcat cgagc
t cat cggt gg
aggt gct gcg
acct cggcgg
ccttgccaca
ccgcgggt gt
gcggccaaga
tttgctgcga
cgat ggagca
caccacagat
cgagt gagcg
gct gt ggcct
aacat ccctc
at cgcgat cg
tttcttggga
agggggccga
t cgcacaaaa
tgtgcatgtc
gctgctat ga
agtgccat cc
agct aat t gt
ccat ccgccc

ggggacacat

cccccaacga
ctctattgtg
gctgctcatg
acagcgcgga
cccaaccgga
accgttgcgt
gcccecgeacc
ccgt ccat gc
tt cgaagccg
tagcgcattg
gat gcagcca
agaggcagt g
gt cccaaggc
cttggcct at
tgaagctcta
tgccatttgt
gct cat gaag
ctcggcagtc
cgatttggag
cattgtcttt
cgt cgat cct
cggcacggat
t gat gt ggac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgtccgt cag
gcggt cagt g
ctcctgtcge
agat t ggaaa
ttcgtcggac
tacagatgta
ttgcggcgeg
t ggcacgaca
ctaccgacag
gcggt t cagt
acagagact g
ccccaaggca
atggtctgtg
cccctttgge
actcgtcttg
at gt acggtt
gggt gect cg
tctgcctata
gctaccgact
aaccgcttac
cggcgcacac
attgatctgc

ttcattgaga

agcccggttce
acaccggt cg
ggt agcgegce
cagcccgagce
cgct cgacat
cccttcttta
tcttccccag
cttgct gaaa
cagaacacac
ctggtcctta
t gt cgt ccct
agggaacct a
t caaaggggc
gagaacggt t
t ggaacgcat
cggggcaat t
gt acgaacaa
tggct aget t
gtgcttttct
gcaat cacca
cgaccgcaga
t ccacggcat

agt gt act ga

gagt ggcttc
ccttcacccc
tgttacgcga
gt gcgt gcct
tcgegttcge
acgt gt aaca
gggcccaccg
gcgt t agagc
aaaggaggaa
cctccaccac
gtgtccttac
t aaaat t cgt
aacgattttg
agat cat ccc
ccaat gggt g
t cacaccgag
ttttgatgct
cggt gct gac
cattggtacg
caagcgggat
agt ggcggat
tggctatctg

gggctttgee

Pagi na 396

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520



gattatgtaa
cct gaaagt g
ctttggtcaa
aatttgcatc
ggacaaccca
t at cgccaag
cgcggt caaa
cagggagaag
tt agaacgt a
tttcccactg
aaaacaggt g
ccccecggtc
t at gggcat ¢
actgccggtc
gccct gcagt
ctctatactg
agt caagggg
ct ctacggcec
caccccaatc

ggggat t ggg

aaggccattc

agcggt gagg

agct gct ggc
at ct agagca
t gggcat caa
tgct cacggg
acgcgat ggg
t caccaat cc
t cagcgat cg
tgggtttgct
ccaaggcggc
aaacagcagc
t gat gaccaa
ttgccegetc
tcttctccett
gcccctgega
ggccct gt cc
actggcgatt
t ggct gaacc
act ggcacac
cctttgtgga
tggaggtgcg
gcccaggaac

t gaaccagct

ggcct at acc
ggcggct cge
t cagt ccgct
gcagat t ggc
aggt cgcgaa
ccagcaccgc
ccccggt cge
gt ggattgca
ctttctcaaa
ct at gcccat
ct ct gaacgc
cgat t gggaa
tgccgat gcc
t caat cggga
tgccagcatg
t cacaccccc
caccgat cac
ccaaacccgt
aat gcat ccc
at cgcgecegce
actctttgta

gacacat cct

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccagaat ggg

tact gggggc
gaaggt act g
cgtccgggga
gccggggggat
caagaagt gg
acggcat ggc
gccaccaatc
tccceecttta
ctgattttge
cgcgt caccc
atttttgetg
gctgct gt ct
ct gagccacg
gat gacgaag
aat caacggg
at ct at aact
accggt cgca
gaggat gccg
ggt caagt gt
cccat gcact

attgcctgtc

t ggcgcaacg
at gct caagc
ccaaagct cg
gtggtccttt
t aagccat ct
aggacttttg
aaat t at cga
ccgcggt t ag
ccgtctatca
ct gcagct ca
ttgccectge
aggt ggggcg
atgccgaatt
aacgtcttgc
aagcccgt aa
catatttttg
ttaccctgac
tt gccaaaat
caaacttgca
gcct acct gt

ggggctttct

cagtct caaa

gt gt ggcat t
agtactctct
ctgtctcatt
ttcccttaca
gttgccgggce
gggacttcct
gggct t agaa
ttttccccat
ggat gcct ac
at ggagcgag
ttttcgagtg
ccgct t ggga
t gt gcagct c
ccgtttaggt
gcccaaacgc
ccttgcccac
aacaggt cgt
t caaaaaat g
t ct ccaagat
cacgct cacc
ctttgccgat

gcagccagaa

Pagi na 397

5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct caaggcct gtgctgtaca ggtgttgecc ctgaaget gc agcagacgtc ctagtaaggce

tgagatcttc ttcagtgcat tgtagttgaa tgaagggtta ggggggaaat gcccccctat

tttttgtcta gccatcctgec cacgtttgac agggtagcaa tttcgacacg atagggttct

ctcttctgee

<210>
<211>
<212>
<213>

216
7006
DNA
Arti

<220>
<223>

sp.

<400> 216
agaaaat ct g

ccagggccac
taacgaattt
cggcgacggc
t at gggagcg
tcgtcgccgg
cctgccagca
t cacgaaat a
tt gcgagggc
gttcgacgaa
acagggt ggc
ggcccttgac

gtta

ficial

Sequence

SEQ ID NO 216 presents exanple 216 of a designer Synechococcus

strain PCC 7942 transcription factor and Tetracycline
resi stance-based al cohol -sel ection and Li pase DNA construct (7006
base pairs (bp))

gcaccacacc
at cccggacc
ct cgt ccggce
gatcaattcc
ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc

cccgaccgca

tct accacat
agat cct cga
cgct t gagaa
t cgat cagca
gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggttccct
agccgcet cgg
t gt at gggt a

agt ccgccaa
cgaatttcgg
gcccgt acac
t gt cgccagce
cggagattcc
aggaat actc
t ccgcacacc
tgcccctcct
gat ccagcgg
t gacgt gcgc
cgcccgaccg

ggt cacggcec

gcgccgat cc
attgtcat ag
ct cgcaggag
cagcct cacc
cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggt ct gc
cgccaaaccg
gat ggt ggca

at ccagttgc

cggt t gageg
gcccgcet cgg
gcgctctett
t cgat gccga
gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt

Pagi na 398

6900
6960
7020
7034

60
120
180
240
300
360
420
480
540
600
660
720



ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
ggct cacccc
tgcaact gga
gt gt acgccg
ggagaacct g
cggtctgatc
tt gagcgggce
gacagcgagg
ggtat gt cca
gt ct gggacg
acccggtgtc
cgaacggcgc
gt cgt cgacg
gaacggggcg
cgggccgt gc
accgcgct cg
aatacgattt
attctggata
at ggcggt gc

ctgcactttc

agttgctctg
gagaact ggc
agccccagag
cggagagcgt
acagacacgc
ttatgatatc
ccggegacgg
agt gcggagc
cgcggcttca
agat accacc
agagact cgc
agat gcaaga
gcaacgagt g
gt gct gaagg
tt gacgaaac
cgttgat gga
tcgtgctgcet
gggt gggcgt
cggagaggag
t cacct gcac
t cagcggat a
aattcatcga

at gt gcgecce

t caggggcat
cgcact agag
ccaccgaccg
gact acat cc
t gcgt ggcag
gccat cgacc
cat gaacgcc
gacgttctat
cgcacct gcc
aaaatttccc
gaagat aagc
gttcgcgecgg
t cagccgggg
tgtcgttccce
ggt t gaggcec
gcagat gaac
gaaccaggga
ct gct gggac
gcccgt ageg
cgcggegecg
tgcgggggac
gaat cagttg

cgacttcgtc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcatctcggt ccttcctcgg gaat ggggtc

t aaagt agat aaaatccttt ctcaatggtt

t gt cgat gcg
ggt aat gaac
accgt gcacc
gccgecgacg
aagcatcgtc
tttcgtattc
cgaggggctt
acgtgctatt
aattcgcccg
ct ggagacag
aaagt ggct g
aat gcccgcec
aagcgggcgc
gacgccccca
aacgacaccc
gaacacgccc
at ccacggcg
atctacgatc
at gggcccgg
ttccgccaga

ggaacgat gc

gagcgcegt ca
gt gcgct acc
agggcgt cgt
gcaacgcccg
ct caat cagg
agt aacaatt
gcgcggacct
atggttttge
acagaggt ga
t cgcgt cgat
atgtcgtttt
aggagttcga
tgatccttgce
ggat gat cat
tccttgaaga
gaggcaccaa
cagagcact a
cgttcggcga
ttccgattcc

cctttgccga

gcgaagggat

ggaggcgagt
acactttgat
gccggegceac
gt agacgaac
tacgagat cc
t gt cgagaat
t gaggt gacc
taaagctctc
at gaggagac
gcgcagagcg
gcgcet cgt gg
cccgatcccg
t gccgagccg
cct gaacgac
cgccegecegce
t gccat ggga
cctcgagtcg
gttcaccgga
ctttgttcag

ttgcattctg

agccgtgct g

Pagi na 399

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



tcgcgcgagg
ct ggaggccg
ct cgaccacg
caggt ct acg
cgccctcctce
cgcct cgega
ggcgagacgg
agcaaggggc
gagcttttcg
aaggt cgccc
gggct gcaga
cgcgaacct a
ct gat agcgc
tcgct gccac
cagtgttgcg
cggcat gegt
at gct cgacg
gt cgattcgg
cagccggegt
gagcaggcga
agccggacca

gcacat t gga

gaaccat cgt
tcgccgat ca
tgcggcagt c
cccgagt gga
ggccggceacc
tt gaccgcgce
gt gccggcaa
cgttcgttge
gat acgaaga
aggcccacgg
ccagact gct
tgccggt cga
agggccagtt
ccctgegtca
ggggcgagec
ggcccggcaa
acggccat gt
gcct ccgacc
cgggaagcgg
t cgagcaaaa
cgat ctaccg

gccagt cgcg

ct cgat gaac
ccgtttcgat
cgcct t cggt
accgggcct g
gcggectctg
ccgcegegeg
ggaagtgttc
cgtcaattgc
aggggcecttc
cggcacgttg
gcgggttcta
cattgcgctg
ccgcgaagac
acgt agcgac
gcact acagc
cctacgccaa
cattgagccc
gat cgaggaa
tcctgccaaa
cgagggaaat
caagct gagg

gat cggcaca

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgt gct gggc tcaagatcgc agggct caac
tccgtcttcg acttgaattt cggggecttt

ctcgtccgeg tctcgetcta cggeggegtt

cgtgttccge cacgtccggec cgcccacgec

gattcgct gg cgcagcagt c

at cggccgcea

acacgggcga
acctcagcat cctcatccag

gccaagcatc tgcatgccga gagcccgaga

gccgccat ac ccgagggttt gatcgagtcc
ggcgcaaagg

agat cggaga

act ggcggac caacat cggc

ttcctcgacg cat ggcgccg
cagt gat gcc cctcggeggt

tttgcgcagce

caggaccggg

gt at gcgcga cgcaccgcaa

ctctactacc gcctgaacgg gctggcgatc

cttgccgecc tggttaacca tatcctcttt

gt gagcccag aagt gat gac gctcttcaag

ctacataacg ttctcgatgc agcgcttgec

cat cacctcc ccgaagactt cgtcatggag

gacggttcga cggcggcgca tcgcgcgega

aagttgcaag atctcgcgtt ggatgccatc

at at cggt cg gttgggggtc

t caccgaccg

ccgcacggca
caactttcac caaccggttg

t agaggccag cgccggat cg gcgt aat gga

Pagi na 400

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



gccacttccc
tttgttcgge
t cagagcccg
agt gacaccg
t cgcggt age
gaaacagccc
ggaccgct cg
tgtacccttc
cgcgtcttcc
gacactt gct
acagcagaac
agcact gt cg
ctgcgcgatc
tatgcgttgg
cggcggccaa
acagcgcctt

act ggggcgg

cacttcggct

gggctgat gg

ctcaatttcc
ttacgccggg
gt cgccgece

ctttgggtca

ct ct gacgga
aggaggt agg
gttcgagtgg
gtcgccttca
gcgetgttac
gagcgt gcgt
acat t cgegt
tttaacgt gt
ccaggggccc
gaaagcgtta
acacaaagga
cgct cgacgce
tggttcactc
tgcaatttgc
tcttgctcgt
tcctttgggt
tagccggcgce
t cat gagcgc
gcggtttctc
t gacgggct g
aggct ct caa
t gat ggcggt
ttttcggcga

cgt ct cgacc
cggt ggcecg
cttctatatg
cccccacaga
gcgaccgcce
gcct cggget
tcgctccege
aacacacgcc
accggttgcg
gagcggaat ¢
ggaagt gat g
t gt cggcat c
gaacgacgt c
ct gcgcacct
ct cgct ggee
tctctatatc
ttatattgcc
ctgtttcggg
cccccacgcet
tttcecttttg
cccgct cget
cttcttcatc

ggatcgcttt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttgaccggtc catcgctacc ctgctgectt

caggagcat c
ccgat cat cg
t agt aggt gc
ccggacct cg
gcatccttgc
ggcgecgegg
t ggagcggec
gccttttget
ggt ccgat gg
aaacccaaca
ggcctgatta
accgcccact
gt gct gggcg
ggcgccact g
gggcggat cg
gat at cactg
tt cgggat gg
ccgttcttcg
ccggagt cgc
tcgttccggt
atgcaacttg

cact gggacg

gagcccccca
gt ggct ct at
tgcggct get
gcggacageg
cacacccaac
gtgtaccgtt
aagagccccg
gcgaccgt cc
agcat t cgaa
tacccct gat
tgccggt get
atggcat tct
cgct gt cgga
t cgact acgc
t ggccggcat
at ggcgat ga
t cgcgggacc
ccgcggceagce
acaaaggcga
gggcccggag
t cggacaggt

cgaccacgat

acgacgt ccg
tgtggcggtc
catgctcctg
cggaagattg
cggattcgtc
gcgt t acaga
caccttgcgg
at gct ggcac
gccgctaccg
cgtaattctg
gccgggectc
gct ggeget g
tcgtttcggg
cat cat ggcg
caccggggcy
gcgecgegegg
t gt gct cggt
ctt gaacggc
acgccggcecg
cat gaccgtc
gccggecgeg
cggcatttcg

Pagi na 401

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800



cttgccgcat
gcccggct cg
atcctgcttg
t cgggt ggca
cgt caggggc

cccctcctct
attgcaggcg
ggcgcagggce
gagggct cca
ct ggat aacg
acgctggt gg
t ggaaccccg
at cagcgcca
gaaaaggccg
aaact gct cg
accgact cca
gccaagaact
ggcgcccat g
gcggt caaca
aact acgt gg

t acgaaaacg

ggcgt gcacg

ttggcattct
gcgaaaggcg
ccttcgcgac
t cggaat gcc
agct gcaagg
t cacggcgat
ctgccctcta
aacgagccga
aaacgctgtt
gctttgcegt
gt gcgtt gct
act cggaaaa
gt gacct ggg
gctacaccac
aaat cggcat
t cggcgacgt
acgcgggcga
gcct gagcgg
gcat ggcgga
cctatgcctc
acccggtgtt

aCaaacccca

gcattcactc
ggcactcatg
acggggat gg
ggcgct gcaa
ct cact ggcg
ct at gcggct
cttgctctge
tcgctgaatg
cgccgat gecc
gggt t accag
gggcagcacg
agct gcgetg
ct at ggcggc
ggcccaggtc
cggctttcgt
gat cagcgac
agcctttgge
caaggacgt g
tttaagcaac
accgacccag
ccgcgegcett

cgagt cgacc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcccaggcaa
ct cggaat ga
at ggegttcc
gcaat gt t gt
gcgct cacca
tct at aacaa
ct gccggegce
ggtatctttg
at cgcgat ca
cacaat ggcc
gatt cacaag
gaagcggt gc
aaggt cgat g
gaggt gct gg
ggcacct cgg
ctgctggcegg
ggcttgctca
gt ggt cagcg
aacaaat ggt
agcgcegggceg
gacggct cat

accgacaat a

t gat caccgg
ttgccgacgg
cgat cat ggt
ccaggcaggt
gcct gacctc
cgtggaacgg
t gcgt cgcgg
act at aaaaa
cgctgtattc
t ggggct t gg
gtgtgattcc
aaaaagccgg
ggcgeggeac
gcaagt acga
ggccacggga
cctttggecc
aaaat gt cgc
gccacagcct
cggggttcta
at aaagt gt t
ccttcaactt

tcgtcagett

ccct gt agec
cacaggct ac
cctgcttgcet
ggat gaggaa
gat cgt cgga
gt gggcat gg
gctttggagc
cctcggcacc
ctaccacaac
cttgccggcece
cggtattccc
ct ggacgccc
tttctttgge
t gacgccggce
aagcttgatc
caaggat t at
cgact at gcc
gggcgggcet g
caaggacgcc
gaacat cggc
gtcgtccctg

caacgaccac

Pagi na 402

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120



tacgcctcga
tcgcatttgce
gaccagat ga
accacct ggg
at cggcagcc
ggcaaaggca
aattttggca
gt ggagggca
acttttggcg
ggggt cageca
tagct gctcc
ctctttccct
ggagt gattg
at gt cgctgc
accgtattag
<210>
<211>

<212>
<213>

217
5556
DNA
Arti

<220>
<223>

cgct gt ggaa
ccaccggcta
cccgegactc
t gcaagacct
acggcaat ga
at gacacgat
at gat cgggt
gcaccgacct
ccgact cggt
tcggct gata
tgcctttggg
tttgctctac
gt ggt ggcca
acgt t caaac

cagcagttgc

ficial

tatcctgccg
t ggcgacggce
cacggtgatc
caaccgcaat
cctgatccag
ccgcgacaac
gat cggct ac
gcgcgaccat
gaccctggtc
at agt gat cc

caggggcttt

gcccat gaat

gttagcttgg

acccaat gat

t gacgcggt t

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttttcgatcg
at gacgcgca
gt cgccaacc
gccgaacccc
ggcggcaagg
agt gggcat a
caaaccacgg
gccaaagt gg
ggcgttgggce
cggccgct ac
tttctgtctg
gcgat cgcag
at gct ggcac
cacgacccag

ctctecttetg

t caacct gcc
tcctcgagtc
t gt ccgacce
acaagagcaa
gcgcagactt
acaccttcct
acaagct ggt
t cggt gccga
at ggcggcect
t aaagcct ga
ccattcttga
tctcccct gt
cagcagcgca
cagt agcgat

ccgtta

SEQ I D NO 217 presents exanple 217 for a designer
mari nus M T9313 transcription factor and gl yphosate tol erant

gacct gggtc
cggcttctac
ggcgcegggcece
caccttcatc
t at cgaaggc
gt t cagcggt
gttccagaac
cacggtgctc
gt gggcggac
tttgtcttga
ggat ggcgga
ccagcacgtt

acagttgggg

cgcggat caa

pr ot ei n-based al cohol -sel ecti on DNA construct (5556 bp)

<400> 217

agaaaat ct g gcaccacacc tctaccacat agtccgccaa gcgccgatcc cggttgageg

ccagggccac atcccggacc agatcctcga cgaatttcgg attgtcatag gcccgctcgg
Pagi na 403

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7006

Pr ochl orococcus

60
120



taacgaattt
cggcgacggc
t at gggagcg
tcgtcgccgg
cctgccagca
t cacgaaat a
tt gcgagggc
gttcgacgaa
acagggt ggc
ggcccttgac
ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
ggct cacccc
t gcaact gga
gt gt acgccg
ggagaacct g
cggtctgatc
tt gagcgggce
gacagcgagg
ggtat gt cca

ct cgt ccggce
gatcaattcc
ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc
cccgaccgcea
agttgctctg
gagaact ggc
agccccagag
cggagagcgt
acagacacgc
ttatgatatc
ccggcgacgg
agt gcggagc
cgcggcettca
agat accacc
agagact cgc

agat gcaaga

cgct t gagaa
t cgat cagca
gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggttccct
agccgcet cgg
t gt at gggt a
t caggggcat
cgcact agag
ccaccgaccg
gact acat cc
t gcgt ggcag
gccat cgacc
cat gaacgcc
gacgttctat
cgcacct gcc
aaaatttccc
gaagat aagc

gttcgcgegg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcccgt acac ctcgcaggag gcgctctcett

t gt cgccagce
cggagattcc
aggaat actc
t ccgcacacc
tgcccctcet
gat ccagcgg
t gacgt gcgce
cgcccgaccg
ggt cacggcc
t cat ct cggt
t aaagt agat
t gt cgat gcg
ggt aat gaac
accgt gcacc
gccgecgacg
aagcatcgtc
tttcgtattc
cgaggggctt
acgtgctatt
aattcgcccg

ct ggagacag

cagcct cacc
cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggt ct gc
cgccaaaccg
gat ggt ggca
atccagttgc
ccttcctcgg
aaaatccttt
gagcgcgt ca
gt gcgcet acc
agggcgt cgt
gcaacgcccg
ct caat cagg
agt aacaatt
gcgcggacct
atggttttge
acagaggt ga
t cgcgt cgat

t cgat gccga
gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt
gaat ggggt ¢
ctcaatggtt
ggaggcgagt
acact ttgat
gccggegceac
gt agacgaac
t acgagat cc
t gt cgagaat
t gaggt gacc
taaagctctc
at gaggagac
gcgcagagcg

Pagi na 404

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



gt ct gggacg
acccggtgtc

cgaacggcgc
gt cgt cgacg
gaacggggcg
cgggccgt gc
accgcgct cg
aatacgattt
attctggata
at ggcggt gc
ctgcactttc
tcgcgegagg
ct ggaggccg
ct cgaccacg
caggt ct acg
cgccectcctce
cgcctcgega
ggcgagacgg
agcaaggggc
gagcttttcg
aaggt cgccc
gggct gcaga

cgcgaacct a

gcaacgagt g
gt gct gaagg
tt gacgaaac
cgttgat gga
tcgtgctgcet
gggt gggcgt
cggagaggag
t cacct gcac
t cagcggat a
aattcatcga
at gt gcgccc
gaaccat cgt
tcgccgat ca
tgcggcagtc
cccgagt gga
ggccggceacc
tt gaccgcgce
gt gccggcaa
cgttcgttge
gat acgaaga
aggcccacgg

ccagact gct

tgccggt cga

t cagccgggg
tgtcgttccc
ggt t gaggcec
gcagat gaac
gaaccaggga
ct gct gggac
gcccgt ageg
cgcggegecg
tgcgggggac
gaatcagttg
cgacttcgtc
ct cgat gaac
ccgtttcgat
cgcct t cggt
accgggcctg
gcggectctg
ccgcegegeg
ggaagtgttc
cgtcaattgc
aggggcecttc
cggcacgttg
gcgggttcta
cattgcgctg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aaagtggctg atgtcgtttt gcgctcgtgg

aat gcccgcec
aagcgggcgc
gacgccccca
aacgacaccc
gaacacgccc
at ccacggcg
atctacgatc
at gggcccegg
ttccgccaga
ggaacgat gc
cgtgct gggc
tccgtcttcg
ctcgtccgeg
cgtgttccge
gattcgct gg
at cggeccgcea
gccaagcatc
gccgecat ac
act ggcggac
ttcctcgacg

caggaccggg
gt at gcgcga

aggagttcga
tgatccttgce
ggat gat cat
tccttgaaga
gaggcaccaa
cagagcact a
cgttcggcga
ttccgattcc
cctttgccga
gcgaagggat
t caagat cgc
acttgaattt
tctcgctcta
cacgt ccggc
acacgggcga
acct cagcat
tgcat gccga
ccgagggttt
ggcgcaaagg
agat cggaga
cagt gat gcc

cgcaccgcaa

cccgatcccg
t gccgagccg
cct gaacgac
cgccegecegce
t gccat ggga
cctcgagtcg
gttcaccgga
ctttgttcag
ttgcattctg
agccgtgetg
agggct caac
cggggcecttt
cggcggegtt
cgcccacgcec
cgcagcagtc
cctcatccag
gagcccgaga
gat cgagt cc
caacat cggc
cat ggcgccg
cct cggeggt
tttgcgcagce

Pagi na 405

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



ct gat agcgc
tcgct gccac
cagtgttgcg
cggcat gcgt
at gct cgacg
gt cgattcgg
cagccggegt
gagcaggcga
agccggacca
gcacattgga
gccacttccc
tttgttcgge
t cagagcccg
agt gacaccg
t cgcggt age
gaaacagccc
ggaccgct cg
tgtacccttc
cgcgtcttcc
gacactt gct
acagcagaac

gcacgcaaat

agggccagtt
ccctgegtca
ggggcgagec
ggcccggcaa
acggccat gt
gcct ccgacc
cgggaagcgg
t cgagcaaaa
cgat ctaccg
gccagt cgcg
ct ct gacgga
aggaggt agg
gttcgagtgg
gtcgecttca
gcgetgttac
gagcgt gcgt
acattcgcgt
tttaacgt gt
ccaggggccc
gaaagcgtta
acacaaagga

ccagt gggct

ccgcgaagac
acgt agcgac
gcact acagc
cctacgccaa
cattgagccc
gat cgaggaa
tcctgccaaa
cgagggaaat
caagct gagg
gat cggcaca
cgt ct cgacc
cggtggcecg
cttctatatg
cccccacaga
gcgaccgccc
gcct cgggcet
tcgct cccge
aacacacgcc
accggttgcg
gagcggaat c
ggaagt gat g

cagcggaacc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctctactacc
cttgccgecc
gt gagcccag
ct acat aacg
cat cacct cc
gacggttcga
aagt t gcaag
at at cggt cg
caactttcac
t agaggccag
ttgaccggtc
caggagcat c
ccgat cat cg
t agt aggt gc
ccggacct cg
gcatccttgc
ggcgcecegegg
t ggagcggcec
gccttttget
ggt ccgat gg
cttcatggtg
gttcgtatac

gcct gaacgg
tggttaacca
aagt gat gac
ttctcgatgce
ccgaagactt
cggcggcegcea
atctcgegtt
ccgcacggcea
caaccggttg
cgccggat cg
cat cgct acc
gagcccccca
gt ggct ct at
t gcggct get
gcggacagcg
cacacccaac
gt gtaccgtt
aagagccccg
gcgaccgt cc
agcat t cgaa
cttcctcaag

ccggagat aa

gctggcgatc
tatcctcttt
gctcttcaag
agcgcttgcec
cgt cat ggag
tcgcgcgecga
ggat gccatc
gttgggggtc
t caccgaccg
gcgt aat gga
ctgctgecett
acgacgt ccg
t gt ggcggt ¢
catgctcctg
cggaagattg
cggattcgtc
gcgt t acaga
caccttgcgg
at gct ggcac
gccget accg
gccagccact

gagcat at ct

Pagi na 406

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140



cacaggt cct
gagggt gagg
aaagagggag
gcaccacttg
gtttacgact
cgcgttttga
ctgccggt aa
gctagtgccc
acagt cat cg
gccaatttga
ggt aagt t ga
ctcgtcgetg
cctaccagaa
aaccct agat
aaaggcgt ca
gcagt agccg
gt t aaggagt
t gcgacgaag
aat gcct cag
gt tat gggct
tcctttccag

acaaaagcgg

cggggct att

tcatgttcgg
acgt cat aaa
at acgt ggat
acttcggaaa
t cgact ccac
accctcttag
ct ct cagagg
aagt gaagag
aacct at cat
ccgt ggagac
ct ggt caagt
ctctcttggt
ctggccttat
t ggct ggagg
ctgttccgga
cagcatttgc
ct gat aggct
gagagacat c
gagcagcagt
tggttagcga
agttcat gga
cctaatgatt

aat caact ct

tggcttggca

cacaggt aag
catt gacggg
tgcagccacc
attcatcgga
ggagat gggt
t cccaaaaca
tgcagttttg
gact agggat
t gat gcagac
gatcgatgtg
acct ggt agc
tctgaccctt
ggaagat gt g
agat agagcg
t gaaggcgca
tagcgctgtt
tctcgtcgta
ggct acacat
aaat ccagt g
cct cat ggct
tagtttcggt

cagaggcgac

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t ct ggt gaaa
gcgat gcaag
gt t ggaaacg
ggttgtcgtc
gat gct agcc
gtt caggt ca
ccaacaccca
tt ggcaggac
cacaccgaaa
ggt gt cagga
ccaggt gacc
gacgttacca
caggagat gg
gctgacctcc
cctagcat ga
accgt gat ga
gcaaacggtc
aggggaaggc
ct cgat caca
actgtggatg
gggt t gggag
gtctatctct

aagcttcttc

ccagaat aac
ct at gggagc
gt gggct act
t gact at ggg

ttactaagcg
agt cagaaga
t cacat acag
t gaacacacc
agat gcttca
ccatt aggct
cttcttctac
t cct aaacgt
gt gct gat at
gtgttcgecte
tt gat gagt a
acggccttga
tt aagct gaa
ct gat ggaaa
ggat t gccat
at gct accat
cgaaaat cga
t aat agcct c

ttcccttacg

tggcctattg
cagaattcgc
tgccccagag
ccttgttgge
tcct at ggga
t ggcgat aga
ggtgccaat g
ggggat aacg
gggat tt ggc
t gaaggcaga
cgcctttcca
t ct aat gaac
t gaggt gat t
aagtactctt
tcccatcctt
agaact cagg
t ggcgt ggat
gggact t ggg
gtcattcctc
gattgctacg
gct cagcgac
gatttatttt

acgtttttat

Pagi na 407

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tggttggaca tggcaaggtt ctctcttctg ccgtta 5556

<210>
<211>
<212>
<213>

218

6500

DNA
Artificial Sequence
<220>
<223> SEQ I D NO 218 presents exanple 218 for a designer Cyanothece sp
ATCC 51142 transcription factor and nitrate reductase-based

al cohol - sel ecti on DNA construct (6500 bp)

<400> 218
agaaaat ct g

ccagggccac
taacgaattt
cggcgacggc
t at gggagcg
tcgtcgccgg
cctgccagca
t cacgaaat a
tt gcgagggc
gttcgacgaa
acagggt ggc
ggcccttgac
ccggcat cag
gaacaaaacg

ttatgtataa

gcaccacacc
at cccggacc
ct cgt ccggce
gatcaattcc
ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc
cccgaccgcea
agttgctctg
gagaact ggc

agccccagag

tct accacat
agat cct cga
cgct t gagaa
t cgat cagca
gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggttccct
agccgcet cgg
t gt at gggt a
t caggggcat
cgcact agag

ccaccgaccg

agt ccgccaa
cgaatttcgg
gcccgt acac
t gt cgccagce
cggagattcc
aggaat actc
t ccgcacacc
tgcccctcct
gat ccagcgg
t gacgt gcgce
cgcccgaccg
ggt cacggcc
t cat ct cggt

t aaagt agat

t gt cgat gcg

gcgccgat cc
attgtcatag
ct cgcaggag
cagcct cacc
cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggt ctgc
cgccaaaccg
gat ggt ggca
atccagttgc
ccttcctcgg
aaaatccttt

gagcgcgt ca

cggt t gageg
gcccgcet cgg
gcgctctett
t cgat gccga
gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt
gaat ggggt ¢
ctcaatggtt

ggaggcgagt

Pagi na 408

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccaggacagt
ggct cacccc
tgcaact gga
gt gt acgccg
ggagaacct g
cggtctgatc
tt gagcgggc
gacagcgagg
ggtat gt cca
gt ct gggacg
acccggtgtc
cgaacggcgc
gt cgt cgacg
gaacggggcg
cgggccgt gc
accgcgct cg
aatacgattt
attctggata
at ggcggt gc
ctgcactttc
tcgcgegagg
ct ggaggccg

ct cgaccacg

cggagagcgt
acagacacgc
ttatgatatc
ccggcgacgg
agt gcggagc
cgcggcttca
agat accacc
agagact cgc
agat gcaaga
gcaacgagt g
gt gct gaagg
tt gacgaaac
cgttgat gga
tcgtgctgcet
gggt gggegt
cggagaggag
t cacct gcac
t cagcggat a
aattcatcga
at gt gcgccc
gaaccat cgt

tcgccgat ca

t gcggcagt ¢

gact acat cc
t gcgt ggcag
gccat cgacc
cat gaacgcc
gacgttctat
cgcacct gcc
aaaatttccc
gaagat aagc
gttcgcgecgg
t cagccgggg
tgtcgttccce
ggt t gaggcc
gcagat gaac
gaaccaggga
ct gct gggac
gcccgt ageg
cgcggegecg
t gcgggggac
gaatcagttg
cgacttcgtc
ct cgat gaac
ccgtttcgat

cgccttcggt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggt aat gaac
accgt gcacc
gccgecgacg
aagcatcgtc
tttcgtattc
cgaggggctt
acgtgctatt
aattcgcccg
ct ggagacag
aaagt ggct g
aat gcccgcec
aagcgggcegce
gacgccccca
aacgacaccc
gaacacgccc
at ccacggcg
atctacgatc
at gggcccgg
ttccgccaga
ggaacgat gc
cgtgct gggc
tccgtcttcg

ct cgt ccgeg

gt gcgct acc
agggcgt cgt
gcaacgcccg
ct caat cagg
agt aacaat t
gcgcggacct
atggttttge
acagaggt ga
t cgcgt cgat
atgtcgtttt
aggagttcga
tgatccttgce
ggat gat cat
tccttgaaga
gaggcaccaa
cagagcact a
cgttcggcga
ttccgattcc
cctttgccga
gcgaagggat
t caagat cgc
acttgaattt

tctcgetcta

acactttgat
gccggegceac
gt agacgaac
tacgagat cc
t gt cgagaat
t gaggt gacc
taaagctctc
at gaggagac
gcgcagagcg
gcgctcgtgg
cccgatcccg
t gccgagccg
cct gaacgac
cgccegecegce
t gccat ggga
cctcgagtcg
gttcaccgga
ctttgttcag
ttgcattctg
agccgtgetg
agggct caac
cggggcecttt
cggcggegtt

Pagi na 409

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



caggt ct acg
cgccctcctc
cgcct cgega
ggcgagacgg
agcaaggggc
gagcttttcg
aaggt cgccc
gggct gcaga
cgcgaacct a
ct gat agcgc
tcgct gccac
cagtgttgcg
cggcat gegt
at gct cgacg
gt cgattcgg
cagccggegt
gagcaggcga
agccggacca
gcacatt gga
gccacttccc
tttgttcgge

t cagagcccg

cccgagt gga
ggccggceacc
tt gaccgcgce
gt gccggcaa
cgttcgttge
gat acgaaga
aggcccacgg
ccagact gct
tgccggt cga
agggccagtt
ccctgegtca
ggggcgagec
ggcccggcaa
acggccat gt
gcct ccgacc
cgggaagcgg
t cgagcaaaa
cgat ctaccg
gccagt cgcg
ct ct gacgga
aggaggt agg
gttcgagtgg

accgggcct g
gcggectctg
ccgcegegeg
ggaagtgttc
cgtcaattgc
aggggcecttc
cggcacgttg
gcgggttcta
cattgcgctg
ccgcgaagac
acgt agcgac
gcact acagc
cctacgccaa
cattgagccc
gat cgaggaa
tcctgccaaa
cgagggaaat
caagct gagg
gat cggcaca
cgt ct cgacc
cggt ggcecg
cttctatatg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgtgttccge cacgtccggec cgcccacgec

gattcgct gg acacgggcga cgcagcagtc

at cggccgcea
gccaagcatc
gccgecat ac
act ggcggac
ttcctcgacg
caggaccggg
gt at gcgcga
ctctactacc
cttgccgecc
gt gagcccag
ct acat aacg
cat cacct cc
gacggttcga
aagt t gcaag
at at cggt cg
caactttcac
t agaggccag
ttgaccggtc
caggagcat c

ccgat cat cg

acct cagcat
t gcat gccga
ccgagggttt
ggcgcaaagg
agat cggaga
cagt gat gcc
cgcaccgcaa
gcct gaacgg
tggttaacca
aagt gat gac
ttctcgatgce
ccgaagactt
cggcggcegcea
atctcgegtt
ccgcacggcea
caaccggttg
cgccggat cg
cat cgct acc
gagcccccca

gt ggct ct at

cctcatccag
gagcccgaga
gat cgagt cc
caacat cggc
cat ggcgccg
cct cggcggt
tttgcgcagce
gctggcgatc
tatcctcttt
gctcttcaag
agcgcttgcec
cgt cat ggag
tcgcgcgecga
ggat gccatc
gt t gggggt ¢
t caccgaccg
gcgt aat gga
ctgctgecett
acgacgt ccg

tgtggecggtc

Pagi na 410

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600



agt gacaccg
t cgcggt age
gaaacagccc
ggaccgct cg
tgtacccttc
cgcgtcttcc
gacactt gct
acagcagaac
tgtggtgtcg
cgagat agt g
tt agggaaag
aaat at ccca
gcgat ggaag
ttatgtatagt
tttaaagggt
gcagt ggcag
ttagagttaa
gtctttaacc
gaccccagac
accgat at cg
acctttttca
tatcccccag

gcccaat att

gtcgccttca
gcgcetgttac
gagcgt gcgt
acat t cgegt
tttaacgt gt
ccaggggccc
gaaagcgtta
acacaaagga
gttgcggttt
aaggaacccc
tctgtgttaa
t gat gcgaga
ccattgttaa
atggttctgg
t cct gggaac
gttataccca
ccgact gt gc
gt ct acgagt
gaacccaaac
atctctttaa
tcgat gaatg
aatt ggt agc

ggggagact ¢

cccccacaga
gcgaccgcce
gcct cggget
tcgctccege
aacacacgcc
accggttgcg
gagcggaat ¢
ggaagt gat g
agaagtctta
cat ct ggcaa
aggggcaacg
cagtttaacc
ccgt at gcaa
acagtttcaa
caataacttt
aagtttcggce
ctttttaata
t cat cacaaa
cgcagaagca
cggtattgce
t acccaaaac

t cgt aact gt

agaacgggtg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

t agt aggt gc
ccggacct cg
gcatccttgc
ggcgcecegegg
t ggagcggec
gccttttget
ggt ccgat gg
accaactcta
cccceggecc
gt gagaggcg
gt t agt gagt
gatgagtttc
accctacgcc
acagaagatt
gacgcgaatt
agt gat gggc
gggacgaat a
aagaaccgt a
gcggact tac
tatttactca
ttttcagect
ggtattcgta

ttatccttat

tgcggct get
gcggacagcg
cacacccaac
gtgtaccgtt
aagagccccg
gcgaccgt cc
agcat t cgaa
ct aaaact ct
aacct ggaaa
at cgcaacca
cgtt agaaaa
gt cgagt gag
t aacccaagg
attatattgc
ctcgtctgtg
caccctgttg
cagcagaat g
aagt t aaaat
acttagct at
tgcgttgggg
at gct gat gt
tcgat gagtt
ggt ct at ggg

catgctcctg
cggaagattg
cggattcgtc
gcgttacaga
caccttgcgg
at gct ggcac
gccgcet accg
ctgtccttat
accggt aaac
tccttctagt
atctcgtctt
tt gggat gaa
accagacgct
t caaaaact a
tatgtcttct
tt acgaagac
tcatcccatc
ggt ggt agt t
t aaaccagga
t cgt at cgat
t at ccgt cat
agaaaaagcg

gat caat caa

Pagi na 411

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



tcttctgaag
at cggt aaac
cgagaagccg
cat cgggccg
ggccgt accg
at cgcagcca
aagcgat cgc
gcccatattt
gaacgaat gg
t gggaggt at
acttccgccg
tcgggtttaa
gcttggecett
tataccgatt
aaagggct gg
tacggccatt
cccgat ccct
acgttcgttg
gcgat cgctc
gccgaagcga
aaagcttgtg
gagt ccgaag

gaacagccaa

ctggggccgg
gaggactttg

aagt t gaaca
ctt gggaaat
ctaaccctgc
ctttcaccgt
tact cccagc
tgaccttatg
tt gcagaagt
aggt gt at gc
gt cacgacaa
ggt t agaagg
ttcgcttcaa
ct gaacccac
ggcacaccca
tt at ggaaat
aagt gcgatc
ct gggact ct
acgctttaac
cggt acaggt
ttcagagttc

agttcgcacc
accattctcc
taatatctta
gttttggaag
gatt caaggg
ggt gagt at g
ttat caagac
agcccaat gg
tccccagttt
gggacgacgg
agagtttgtg
gttacgcacc
agaggactta
taccccagat
t gat gaagct
aacccgcacc
tcatcctcaa
gcgt cgagga
gtttatcccc
t cat cct aat
aaaggtt gct
ggagt t aaga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ct gat caact
ct caccggac
cctgggtatc
cttcctcaag
tt agaaacgg
cccgatatta
gcttattatc
agt gaaaaaa
cgtgatcccc
ttagggttta
cagat aact g
tat ggccctc
gagcaacaaa
ggacgggct a
taccctttcg
ggacgcattc
gatgctgcaa
aaggctcgtt
at gcact ggg
gcctgtcecta
act gaagaag

gttatct aat

tacatttgat
aacccaat gc
gagt catt aa
gaagtattca
gagaggt agg
aacggact ca
ct acagaaac
caggggt cat
caggggaagc
cagaggggtt

aaggccgt cc
t acaat ggcc
accgcaccaa
ggt t cgcagc
tgttaaccac
ct aaaattca
aat t gaacat
ttctggcaaa
gcgcactttg
cttctttgea
aat gggt t at
aagctgtttt

gacgggagat
cat gggcggc
taaccct caa
accgcaacgg
ctttttatgg
agcagcctta
ct cagcct at
gaccaact ca
aaggcccgac
taattttaaa
ct gcgat agt
ct at cccgat
t aagcgact t
ctaccattct
cggaagatta
aaagat gcac
t gaagagaat
aat cact aag
ggct gaggat
accagagtta
tacgagttca

agagaaattt

Pagi na 412

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gttcggtaaa tattagccta cctacagttg ttgtgggtag gctaatatta tgaattgagt 6360
cctactgaac caatgattat cgttacgact aaaagtaata aatgtcatca gcaggat agg 6420
ggttgatagg aaaagttttt taatcggatg gttttcgagt tagaggttag ggtttcttta 6480
ggttctctct tctgccgtta 6500
<210> 219
<211> 7187
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 219 presents exanple 219 of a designer Anabaena PCC

7120 transcription factor and ketol -acid

r educt oi soner ase/ di hydr oxy-aci d dehydr at ase- based

al cohol - sel ecti on DNA construct (7187 bp)
<400> 219
agaaaat ctg gcaccacacc tctaccacat agtccgccaa gcgccgatcc cggttgagcg 60
ccagggccac atcccggacc agatcctcga cgaatttcgg attgtcatag gcccgctcgg 120
taacgaattt ctcgtccggc cgcttgagaa gcccgtacac ctcgcaggag gcgctctctt 180
cggcgacggc gatcaattcc tcgatcagca tgtcgccagc cagcctcacc tcgatgccga 240
t at gggagcg ctggttgtgg gcgccgtagt cggagattcc cttggagcag gggcacaggc 300
tcgtcgccgg caccaggacg cgcaaggaaa aggaatactc cccggcatcg gataccgagc 360
cctgccagca gacctcgtag tcgaggaggc tccgcacacc cgacaccggc gccgtcttge 420
t cacgaaat a gggaaagcgc atctcgatcg tgcccctcct cgcctccagc ctgtccaaca 480
ttgcgagggc cagggctttg aacgccgcct gatccagcgg gccggtctge tcctccatca 540
gttcgacgaa gcgggacatg agggttccct tgacgtgcgc cgccaaaccg acggt gagcg 600
acagggt ggc aacggtcgcc agccgctcgg cgcccgaccg gat ggt ggca gggtatctga 660
ggcccttgac cccgaccgca tgtatgggta ggtcacggcc atccagttgc gactggacgt 720

Pagi na 413



ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
ggct cacccc
tgcaact gga
gt gt acgccg
ggagaacct g
cggtctgatc
tt gagcgggce
gacagcgagg
ggtat gt cca
gt ct gggacg
acccggtgtc
cgaacggcgc
gt cgt cgacg
gaacggggcg
cgggccgt gc
accgcgct cg
aatacgattt
attctggata
at ggcggt gc

ctgcactttc

agttgctctg
gagaact ggc
agccccagag
cggagagcgt
acagacacgc
ttatgatatc
ccggegacgg
agt gcggagc
cgcggcttca
agat accacc
agagact cgc
agat gcaaga
gcaacgagt g
gt gct gaagg
tt gacgaaac
cgttgat gga
tcgtgctgcet
gggt gggcgt
cggagaggag
t cacct gcac
t cagcggat a
aattcatcga

at gt gcgecce

t caggggcat
cgcact agag
ccaccgaccg
gact acat cc
t gcgt ggcag
gccat cgacc
cat gaacgcc
gacgttctat
cgcacct gcc
aaaatttccc
gaagat aagc
gttcgcgecgg
t cagccgggg
tgtcgttccce
ggt t gaggcec
gcagat gaac
gaaccaggga
ct gct gggac
gcccgt ageg
cgcggegecg
tgcgggggac
gaat cagttg

cgacttcgtc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tcatctcggt ccttcctcgg gaat ggggtc

t aaagt agat aaaatccttt ctcaatggtt

t gt cgat gcg
ggt aat gaac
accgt gcacc
gccgecgacg
aagcatcgtc
tttcgtattc
cgaggggctt
acgtgctatt
aattcgcccg
ct ggagacag
aaagt ggct g
aat gcccgcec
aagcgggcgc
gacgccccca
aacgacaccc
gaacacgccc
at ccacggcg
atctacgatc
at gggcccgg
ttccgccaga

ggaacgat gc

gagcgcegt ca
gt gcgct acc
agggcgt cgt
gcaacgcccg
ct caat cagg
agt aacaatt
gcgcggacct
atggttttge
acagaggt ga
t cgcgt cgat
atgtcgtttt
aggagttcga
tgatccttgce
ggat gat cat
tccttgaaga
gaggcaccaa
cagagcact a
cgttcggcga
ttccgattcc

cctttgccga

gcgaagggat

ggaggcgagt
acactttgat
gccggegceac
gt agacgaac
tacgagat cc
t gt cgagaat
t gaggt gacc
taaagctctc
at gaggagac
gcgcagagcg
gcgcet cgt gg
cccgatcccg
t gccgagccg
cct gaacgac
cgccegecegce
t gccat ggga
cctcgagtcg
gttcaccgga
ctttgttcag

ttgcattctg

agccgtgct g

Pagi na 414

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



tcgcgcgagg
ct ggaggccg
ct cgaccacg
caggt ct acg
cgccctcctce
cgcct cgega
ggcgagacgg
agcaaggggc
gagcttttcg
aaggt cgccc
gggct gcaga
cgcgaacct a
ct gat agcgc
tcgct gccac
cagtgttgcg
cggcat gegt
at gct cgacg
gt cgattcgg
cagccggegt
gagcaggcga
agccggacca

gcacat t gga

gaaccat cgt
tcgccgat ca
tgcggcagt c
cccgagt gga
ggccggceacc
tt gaccgcgce
gt gccggcaa
cgttcgttge
gat acgaaga
aggcccacgg
ccagact gct
tgccggt cga
agggccagtt
ccctgegtca
ggggcgagec
ggcccggcaa
acggccat gt
gcct ccgacc
cgggaagcgg
t cgagcaaaa
cgat ctaccg

gccagt cgcg

ct cgat gaac
ccgtttcgat
cgcct t cggt
accgggcct g
gcggectctg
ccgcegegeg
ggaagtgttc
cgtcaattgc
aggggcecttc
cggcacgttg
gcgggttcta
cattgcgctg
ccgcgaagac
acgt agcgac
gcact acagc
cctacgccaa
cattgagccc
gat cgaggaa
tcctgccaaa
cgagggaaat
caagct gagg

gat cggcaca

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgt gct gggc tcaagatcgc agggct caac
tccgtcttcg acttgaattt cggggecttt

ctcgtccgeg tctcgetcta cggeggegtt

cgtgttccge cacgtccggec cgcccacgec

gattcgct gg cgcagcagt c

at cggccgcea

acacgggcga
acctcagcat cctcatccag

gccaagcatc tgcatgccga gagcccgaga

gccgccat ac ccgagggttt gatcgagtcc
ggcgcaaagg

agat cggaga

act ggcggac caacat cggc

ttcctcgacg cat ggcgccg
cagt gat gcc cctcggeggt

tttgcgcagce

caggaccggg

gt at gcgcga cgcaccgcaa

ctctactacc gcctgaacgg gctggcgatc

cttgccgecc tggttaacca tatcctcttt

gt gagcccag aagt gat gac gctcttcaag

ctacataacg ttctcgatgc agcgcttgec

cat cacctcc ccgaagactt cgtcatggag

gacggttcga cggcggcgca tcgcgcgega

aagttgcaag atctcgcgtt ggatgccatc

at at cggt cg gttgggggtc

t caccgaccg

ccgcacggca
caactttcac caaccggttg

t agaggccag cgccggat cg gcgt aat gga

Pagi na 415

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



gccacttcce
tttgttcgge
t cagagcccg
agt gacaccg
t cgcggt age
gaaacagccc
ggaccgct cg
tgtacccttc
cgcgtcttce
gacact t gct
acagcagaac
ttagaccttt
cacgctttaa
aagt cagcag
aacattgctg
aacgaaat cg
attcactttg
ggccct ggge
gccgtttatc
at cggt ggca
ttattcggtg
gaaacct t gg

gttaaattaa

ct ct gacgga
aggaggt agg
gttcgagtgg
gtcgccttca
gcgetgttac
gagcgt gcgt
acat t cgegt
tttaacgt gt
ccaggggccc
gaaagcgtta
acacaaagga
t ggct ggaaa
attt aaaaga
aaaaagccca
acttcat cat
aaccaaat ct
ggcaagt cgt
atttggtacg
aagat gct ag
ctcgtggcgg
aacaagccgt
t agaagcagg

ttgttgactt

cgt ct cgacc
cggtggcccg
cttctatatg
cccccacaga
gcgaccgccc
gcct cgggct
tcgct cccge
aacacacgcc
accggttgcg
gagcggaat c
ggaagt gat g
aaccattgca
tagtggtttg
agcagct ggg
gattttgtta
gcaagaagga
accacct gcg
acgcacttac
t ggaaaagca
tgttttggaa
at t at gcggt
ttatcaacca

ggt agt agaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttgaccggtc
caggagcat c
ccgat cat cg
t agt aggt gc
ccggacct cg
gcatccttgc
ggcgcecgegg
t ggagcggec
gccttttget
ggt ccgat gg
gcccggat gt
att at cggct
aatgtgattg
ttaacagt ga
cccgat gaag
aacactttag
aacgt agacg
gaacaaggtc
cgcgat cgcg
acaactttcc
ggtttgagtg
gaact agctt

ggcggtttag

cat cgct acc
gagcccccca
gt ggct ct at
t gcggct get
gcggacagcg
cacacccaac
gtgtaccgtt
aagagccccg
gcgaccgt cc
agcattcgaa
act at gacga
atggttctca
t ggggct at a
aaaat gt ggc
t gcagaaaac
cttttgctca
tagttat ggt
aaggt gt acc
ccctatctta
gt gaagaaac
ctttaattaa
attttgaatg

ccaaaat gcg

ctgctgecett
acgacgt ccg
t gt ggcggt ¢
catgctcctg
cggaagattg
cggattcgtc
gcgt t acaga
caccttgcgg
at gct ggcac
gccgctaccg
agat gccaat
aggt cat gcc
t ccgggt agt
ggat gct gct
agtttacaaa
cgggt tt aat
agcacccaaa
agcgetgttt
t gct aaaggt
t gaaaccgat
agctggtttt
tctacacgaa

cgacagcat t

Pagi na 416

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800



tctaacactg
aaagccgaaa
gt gt t agaaa
cacccaattg
t aaat gt cgg
agagcaat gc
gttgccaatg
agggcagaag
attagtgatg
gt aat cgctg
att ggt ggct
cctgctat ct
actgttgtca
gaact gtt ag
acagcaaat a
acaat ggcgg
gt agaggcga
aacgccat at
gcgat cgccc
cgt gt ccccg
aaagct ggt g
gact gt at ga

ct gaat at gg
t gcggaaggt
accaat ct gg
aagaagt t gg
agaattttag
t gcgggct gt
gttacagcac
ct ggt at aaa
ggat ttcgat
actccattga
gt gat aagaa
ttgtttacgg
gttcttttga
cagt agaacg
ccatgtcctc
cagaagat ga
ttcgtcatca
ctgtaattat
gtgcggctgg
ttttgtgcga
gt at acccca

ccat cacagg

tgattacact
t ct cagcgaa
t aaacccgga
taaagattta
aagcaaggct
tggttttcag
gattaccccg
tactgctgga
gggaaccgaa
aaccgtttgt
t at gccaggg
tggcacaat t
ggct gt t ggt
caat gctt gt
tgcttttgaa
cgaaaaagct
attattaccc
ggct gt gggt
t gt agaact a
cttgaaacca
agt cat gaaa

t aaaaccatt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgcgggectc
att caat cag
tttactgcaa
cgggcaat gt
at cacacaag
gat gcagatt
t gt aat at gg
gcaaagccgc
gggat gaaat
aat gggcaaa
gcaatgattg
aaacccggac
gagt acagcg
cctggt gcag
gcact gggga
gat agt acgg
agacagatta
ggttctacta
aat ct ggacg
agcggt agat
atgttactcg
gccgaagttt

ggat t gt caa
gacaatttgc
tgcgtcgtca
ttagctggtt
gggt acagcg
ttaccaaagc
ggat aaat ca
aaat attcgg
attccct ggt
gttt agacgg
cgat cgceccg
attacaacgg
ccggt aaaat
gttcctgcgg
tgagtttgcc
aagaat cagc
tcact cgt aa
atgcggtgtt
actttgaaac
at gt ggct ac
tgcatggttt

t agcagat at

cgaacaaacc
acgggaattt
agaagct gaa
gaagaaagtt
at cgcct aac
catt gt aggt
actagcacaa
tacaattacg
at cacgagaa
ggtaattgcc
gataaatatc
taaagattta
t gacgaaaat
t gggat gt ac
ctattcgtct
caaggtattg
gt ccat agaa
acattttcta
tattcgtggt
agacct gcac
act ccacggc

cccagaagaa

Pagi na 417

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccatcgccta atcaagatgt aattcgtcct tggaataacc ccatgtatgc ccaaggccac 6180
ttggctatac tcaaaggtaa tttggcaaca gaaggcgcag ttgccaaaat tactggtgtg 6240
aaaaatcctg tgattacagg gccagccaaa gtatttgaat cagaagagga ttgtttagat 6300
gcaattttgg caggtaaaat taaagccggt gacgtgattg tcatccgcta cgaaggcccc 6360
aaaggcggcc ctgggatgcg agaaatgtta gcccccacct cagctattat cggtgcaggt 6420
ttaggcgact cagtgggact aattaccgat ggacgcttct ccggtggtac ttacggtatg 6480
gttgtgggac acgttgcacc agaagcagcc gttggtgggg cgatcgctct ggtacaagaa 6540
ggt gat agca tcacaattga tgcccacgcc cgttctttgc agttgaacat atcagacgaa 6600
gaattaaccc gtcgtcgtgc caattggcaa ccccgtcccc cacgttacac tacaggcata 6660
ctggcaaaat acgccaagtt ggtagcttct agtagtgtgg gtgctgtcac cgatttagac 6720
ttattcaata aatagtgaag taagtaggaa gcagggagca ggggaaagaa aattgacaac 6780
t gt acaagat taatcgcgtc tctgagcaat gaccaaatac atctacctcc acggttttct 6840
tccagccccc tatctgcgaa agcacaagat attagcaagc gtttcgccca aattcacata 6900
cagctaacaa tccctgatct caatgctggt gaattttctc agttaacaat cacgcgccaa 6960
attcaacaag ttgccgcaat tttccctgat aattctgaac caataacgct gataggttct 7020
agtttaggcg gtttaactgc tgcttatcta ggacagcgat atttacaagt acaacgctta 7080
gttttattag cgccagtttg gttttttatc ccattggttg cccaaaat gg gt gaagaagc 7140
tgtcacaagt tggcaacaaa cgatataggt tctctcttct gccgtta 7187
<210> 220

<211> 5885

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 220 presents exanple 220 of a designer Anabaena PCC

7120 transcription factor and argini nosucci nate | yase-based
Pagi na 418



<400> 220
agaaaat ct g

ccagggccac
taacgaattt
cggcgacggc
t at gggagcg
tcgtcgccgg
cctgccagca
t cacgaaat a
tt gcgagggc
gttcgacgaa
acagggt ggc
ggcccttgac
ccggcat cag
gaacaaaacg
ttatgtataa
ccaggacagt
ggct cacccc
t gcaact gga
gt gt acgccg
ggagaacct g
cggtctgatc

gcaccacacc
at cccggacc
ct cgt ccggce
gatcaattcc
ctggttgtgg
caccaggacg
gacct cgt ag
gggaaagcgc
cagggctttg
gcgggacat g

aacggt cgcc
cccgaccgcea
agttgctctg
gagaact ggc
agccccagag
cggagagcgt
acagacacgc
ttatgatatc
ccggcgacgg
agt gcggagc
cgcggcettca

tct accacat
agat cct cga
cgct t gagaa
t cgat cagca
gcgccegt agt
cgcaaggaaa
t cgaggaggc
at ct cgat cg
aacgccgcct
agggttccct
agccgcet cgg
t gt at gggt a
t caggggcat
cgcact agag
ccaccgaccg
gact acat cc
t gcgt ggcag
gccat cgacc
cat gaacgcc
gacgttctat

cgcacct gcc

LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
al cohol -sel ection |ipase DNA construct (5885 bp)

agt ccgccaa
cgaatttcgg
gcccgt acac
t gt cgccagce
cggagattcc
aggaat actc
tccgcacacc
tgcccctcet
gat ccagcgg
t gacgt gcgc
cgcccgaccg
ggt cacggcc
t cat ct cggt
t aaagt agat
t gt cgat gcg
ggt aat gaac
accgt gcacc
gccgecgacg
aagcatcgtc

tttcgtattc
cgagggget t

gcgccgat cc
attgtcatag
ct cgcaggag
cagcct cacc
cttggagcag
cccggceat cg
cgacaccggc
cgcct ccage
gccggt ct gc
cgccaaaccg
gat ggt ggca
at ccagttgc
ccttcctcgg
aaaatccttt
gagcgcgt ca
gt gcgct acc
agggcgt cgt
gcaacgcccg
ct caat cagg
agt aacaatt

gcgcggacct

cggt t gageg
gcccgcet cgg
gcgctctett
t cgat gccga
gggcacaggc
gat accgagc
gcecgtcttge
ct gt ccaaca
tcctccatca
acggt gagcg
gggt at ct ga
gact ggacgt
gaat ggggt ¢
ctcaatggtt
ggaggcgagt
acactttgat
gccggegceac
gt agacgaac
t acgagat cc
t gt cgagaat
t gaggt gacc

Pagi na 419

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



tt gagcgggce
gacagcgagg
ggtat gt cca
gt ct gggacg
acccggtgtc
cgaacggcgc
gt cgt cgacg
gaacggggcg
cgggccgt gc
accgcgct cg
aatacgattt
attctggata
at ggcggt gc
ctgcactttc
tcgcgegagg
ct ggaggccg
ct cgaccacg
caggt ct acg
cgccectcctce
cgcctcgega
ggcgagacgg
agcaaggggc
gagcttttcg

agat accacc
agagact cgc
agat gcaaga
gcaacgagt g
gt gct gaagg
tt gacgaaac
cgttgat gga
tcgtgctget
gggt gggcgt
cggagaggag
t cacct gcac
t cagcggat a
aattcatcga
at gt gcgccc
gaaccat cgt
tcgccgat ca
tgcggcagtc
cccgagt gga
ggccggceacc
tt gaccgcgce
gt gccggcaa
cgttcgttge

gat acgaaga

aaaatttccc
gaagat aagc
gttcgcgecgg
t cagccgggg
tgtcgttccc
ggtt gaggcec
gcagat gaac
gaaccaggga
ct gct gggac
gcccgt ageg
cgcggegecg
tgcgggggac
gaat cagttg
cgacttcgtc
ct cgat gaac
ccgtttcgat
cgcct t cggt
accgggcect g
gcggectctg
ccgcegegeg
ggaagtgttc
cgtcaattgc

aggggcecttc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acgtgctatt atggttttgc taaagctctc

aattcgcccg acagaggt ga at gaggagac

ct ggagacag
aaagt ggct g
aat gcccgcec
aagcgggcgc
gacgccccca
aacgacaccc
gaacacgccc
at ccacggcg
atctacgatc
at gggcccegg
ttccgccaga
ggaacgat gc
cgtgct gggc
tccgtcttcg
ctcgtccgeg
cgtgttccge
gattcgct gg
at cggccgcea
gccaagcatc
gccgecat ac

act ggcggac

t cgcgt cgat
atgtcgtttt
aggagttcga
tgatccttgce
ggat gat cat
tccttgaaga
gaggcaccaa
cagagcact a
cgttcggcga
ttccgattcc
cctttgccga
gcgaagggat
t caagat cgc
acttgaattt
tctcgctcta
cacgt ccggc
acacgggcga
acct cagcat
tgcat gccga
ccgagggttt
ggcgcaaagg

gcgcagagcg
gcgcet cgt gg
cccgatcccg
t gccgagccg
cct gaacgac
cgccegecegce
t gccat ggga
cctcgagtcg
gttcaccgga
ctttgttcag
ttgcattctg
agccgtgetg
agggct caac
cggggcecttt
cggcggegtt
cgcccacgcec
cgcagcagtc
cctcatccag
gagcccgaga
gat cgagt cc

caacat cggc

Pagi na 420

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



aaggt cgccc
gggct gcaga
cgcgaacct a
ct gat agcgc
tcgct gccac
cagtgttgcg
cggcat gegt
at gct cgacg
gt cgattcgg
cagccggegt
gagcaggcga
agccggacca
gcacatt gga
gccacttccc
tttgttcgge
t cagagcccg
agt gacaccg
t cgcggt age
gaaacagccc
ggaccgct cg
tgtacccttc

cgcgtcttce

aggcccacgg
ccagact gct
tgccggt cga
agggccagtt
ccctgegtca
ggggcgagec
ggcccggcaa
acggccat gt
gcct ccgacc
cgggaagcgg
t cgagcaaaa
cgat ctaccg
gccagt cgcg
ct ct gacgga
aggaggt agg
gttcgagtgg
gtcgecttca
gcgetgttac
gagcgt gcgt
acattcgcgt
tttaacgt gt

ccaggggccc

cggcacgttg
gcgggttcta
cattgcgctg
ccgcgaagac
acgt agcgac
gcact acagc
cctacgccaa
cattgagccc
gat cgaggaa
tcctgccaaa
cgagggaaat
caagct gagg
gat cggcaca
cgt ct cgacc
cggt ggcecg
cttctatatg
cccccacaga
gcgaccgccc
gcct cgggcet
tcgct cccge
aacacacgcc

accggttgcg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttcctcgacg agat cggaga catggcgccg

caggaccggg cagtgatgcc cctcggeggt

gt at gcgcga
ctctactacc
cttgccgecc
gt gagcccag
ct acat aacg
cat cacct cc
gacggttcga
aagt t gcaag
at at cggt cg
caactttcac
t agaggccag
ttgaccggtc
caggagcat c
ccgat cat cg
t agt aggt gc
ccggacct cg
gcatccttgc
ggcgecgegg
t ggagcggcec
gcecttttget

cgcaccgcaa
gcct gaacgg
tggttaacca
aagt gat gac
ttctcgatgce
ccgaagactt
cggcggcegcea
atctcgegtt
ccgcacggca
caaccggttg
cgccggat cg
cat cgct acc
gagcccccca
gt ggct ct at
t gcggct get
gcggacagceg
cacacccaac
gt gtaccgtt
aagagccccg

gcgaccgt cc

tttgcgcagce
gctggcgatc
tatcctcttt
gctcttcaag
agcgcttgcec
cgt cat ggag
tcgcgcgecga
ggat gccatc
gt t gggggt ¢
t caccgaccg
gcgt aat gga
ctgctgecett
acgacgt ccg
tgtggcggtc
catgctcctg
cggaagattg
cggattcgtc
gcgt t acaga
caccttgcgg
at gct ggcac

Pagi na 421

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



gacact t gct
acagcagaac
gaat ctgctc
tt aat agaat
attatttcgc
t at cgccagg
cgacggttaa
aat gat caag
acccaattac
ctaattcctg
ttggcttact
gtgaatattt
cact acacag
agcgat cgcg
agccgtcttt
aaagat agt t
gaat t agt ca
at gaaaggat
gacagcgtta
ttggaatttc
gat gt cgcag
ggt aaagt cg

gaat ggcaac

gaaagcgtta
acacaaagga
t acat ccagc
acgaccttac
cggcagaagg
gcaaatttca
cagaaat t gt
t cggt acgga
gggaatttca
gttacactca
t ccaaat ggc
cgcctttggg
ccgaattgtt
attttgccat
ct gaagaaat
gt gcaacagg
ggggaaaaac
tacccttgge
acacagttaa
ggact cagcg
attatctagc
tt aaaaccag

aaat acaccc

gagcggaat c
ggaagt gat g
gatcgctctt
aggct ct caa
agaacaact a
acctggtatc
tggagat gt a
tacaagact t
acgggtctta
cctacaacgc
acaacgggac
gt gt ggt gct
gcagtttgag
tgaatttttg
tattctttgg
ttccagcatt
tgggcgtgt a
at at aacaaa

ggcttgtctg

cct agct gaa
agccaggggt
tattgctgct

aaaatttgcc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ggt ccgat gg

accgaaaaac
tttaatgcca
gctcatgccc
gttgcaggtt
gat gcggaag
ggt aagaaat
tacctacgtg
tt agat at ag
gcccagect g
t gggaacgct
ttagctggta
cgtatttacg
tgtgcggct a
gcat cggaag
at gccccaaa
tttggtcatc
gacct gcaag
gaagccat ga
gct gt cacac
gttcccttcc
ggcaaacttt

gacgatattt

agcattcgaa
aaact t ggag
gtataagttt
agat gt t ggc
t agaacaaat
atgtccactt
tacat act gc
accaaatttt
ct gaaaaaaa
tgagtttagc
t aggggat gt
cgacttttcc
agaat agct t
gtctgattat
aatttcgctt
agaaaaaccc
t ccaagcaat
aagacaaaga
caat cttgct
aagatttttc
gcgaagctta
t aaaggat tt

at gaagccat

gccgctaccg
tcagcgattt
t gacat agaa
gcat acgggg
t cgt gaagaa
tgcagttgag
gcgat cgegt
acaaat caaa
cgt ggaaact
tcatcacttg
ttatcgccgg
cattgaccgc
ggat ggagt g
ggttcacctc
cgtcatcctc
cgacgtaccg
gttggtaatc
aggtttattt
acaggaaggc
taacgct acc
taatatcgtg
aacct tagaa

ctcccctcgt

Pagi na 422

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caagttgtag ctgcacgtaa cagttacggt ggtactggtt ttgcccaggt gagtaaagcc 5400
gt cagcgcgg cgcgt aagga aatt ggagaa tagtgaagta agtaggaagc agggagcagg 5460
ggaaagaaaa ttgacaactg tacaagatta atcgcgtctc tgagcaatga ccaaat acat 5520
ctacctccac ggttttcttc cagcccccta tctgcgaaag cacaagatat tagcaagcgt 5580
ttcgcccaaa ttcacataca gctaacaatc cctgatctca atgctggtga attttctcag 5640
ttaacaat ca cgcgccaaat tcaacaagtt gccgcaattt tccctgataa ttctgaacca 5700
ataacgctga taggttctag tttaggcggt ttaactgctg cttatctagg acagcgat at 5760
ttacaagtac aacgcttagt tttattagcg ccagtttggt tttttatccc attggttgcc 5820
caaaat gggt gaagaagctg tcacaagttg gcaacaaacg atataggttc tctcttctgc 5880
cgtta 5885
<210> 221
<211> 1479
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ I D NO 221 presents exanple 221 of a designer Chlamydononas
reinhardtii Nial-pronoter-controlled cell surface ZYS1-Ilike
prot ei n- pol yani ne DNA construct (1479 bp)
<400> 221

agaaaatctg
caaacgaccc
gaccccgegce
gct cccggat
t ggagact ga

tcagcccctg

gcaccacacc
cgccgt acga
gact t ggaag
gct ggaagcc
t gacat gt gc
ccgttgcecg

at ggt agggt
acttttgtcg

ggtt caaacg
agcagcgt cc
tggatttgcc
cgcaaggt gc

gcgagt gacc
gggggcgct ¢
accccgcecegt
cagcggagag
tt gat gacac

acccgcgcetg

ccgcgcgact tggaagggtt
ccggat ggta gggt gcgagt
acgaactttt gtcggggggc
cccgcagggt tctgacgcca
caaggaccgt gacgtactag
cctggecgegg tggcagcetge
Pagi na 423

60
120
180
240
300
360



agcaggccgg
ggaaggccag

tggtggtcta
t caaggagt t

cgct gacgtt
cttct gaaag
ctcggtttct
gt agct agt t
tt ggat gaaa
accaaggtta
attcctagtc
tt agggacag
attggtgttg
caaaaaaaga
aagaaaaaga
agccttgece
tagcttagct

tttgcaattt

ggct gggegt

<210>
<211>
<212>
<213>

222
2717
DNA
Arti

<220>

caggct ggag
cct gacgcce
ctt cgagggce
cacgcagcgce
t ggct gcaag
cctatgettt
ttgggattgce
acat t gaaat
atatt gt gaa
tttttcccett
tcagcctctt
ct at cgaaca
ttcttattge
aaaagaaaaa
aaaagaaaaa
cct gacgaac
cceegtttceg
tgttggttagt
atttgaagcg

ficial

gagaccaat t
gagaacct ca
cagat ccacc
att cgcgacc
gagccgcat g
t at ggggat t
acccat gcaa
tccctttatg
t gcaagt aaa
at cgct t aat
t at gct gaca
gcacttcctc
tgctatgatt
gaaaaagaaa
gaaaaagaaa
ggcggt ggat
t gct gat cag
aacgatcctc

gttctctctt

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gcaggttttg
agcccgacgt
gcat ccccgt
tgttccggcet
ttggtcattt
tttggtcaac
attctcttta
attctaccga
gatttgggag
ggggt acgct
cgtttgattg
acgacacaaa
gcgacaat gt
aagaaaaaga
aagt gat aaa
ggaagat act
tctttttcaa
cgttgatttt

ctgcecgtta

ccagcacaac
gcagcgcgtg
caagcagggg
gcccgaggac
tgccaacctg
aaggcggt at
cggatttctc
ttttcaatgt
ccaatgattg
ctggcgt cca
gt ggt aaccg
act ggggaat
ggtt aacaaa
aaaagaaaaa
t ggaggcgcet
gct ct caagt
cacgt aaaaa

ggcctcttte

ct ggcggact

cagcccat ca
ccgggceggcec
gt t gacat ct
ggtcaatctc
caat gccttt
ctttattttc
act agat gat
gcagaccttt
gtcggtcttt
agttatcacc
gggggcaacc
ggagagacgt
gaaaaagaaa
cgttgatctg
gct gaagcgg
gcggaggagt
t ccat gggcg

Pagi na 424

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1479



LI STADO SECUENCI AS COLO 23021-801-001- 8. t xt
SEQ I D NO. 222 presents exanple 222 of a designer Chl anydononas
reinhardtii Nial-promoter-controlled cell surface ZYS1-1ike
prot ei n- pol yani ne-1i nked Li pase-pol ylysine DNA construct (2717

<223>

bp)

<400> 222
agaaaat ct g

caaacgaccc
gaccccgcege
gct cccggat
cgct get get
t gcagggccc
acgcgact gt
acaagaccgc
ctgcttctct
ccgccaacat
cggccget gg
t gccgaacgg
cccct gat gt
cgct gaacga
t gt t ggt cat
tttttggtca
aaattctctt
tgattctacc

aagatttggg
at ggggt acg

gcaccacacc
cgccgt acga
gactt ggaag
gggccat aca
agcagggt gc
cgttgctgac
tgctattgac
cgccatctcc
gggcct ggee
caccgccctg
cagcat cacc
cacgat cacc
gcccttcaac
gact gt gggc
tttgccaacc
acaaggcggt
tacggatttc
gattttcaat
agccaat gat

ctctggecgtc

at ggt agggt
acttttgtcg

ggtt caaacg
caccgt gcct
tccgttggga
gtgcctgctg
gcct acaat g
accatcttcg
t cgccagt gg
cacgt cat cc
gccacct ccc
gccacaattc
gggagcattg
t gggct gt ge
t gggt caat ¢
at caat gcct
tcctttattt
gt act agat g
t ggcagacct

cagt cggt ct

gcgagt gacc
gggggcgct ¢
accccgcecegt
ccgcegt cggce
caaccgcagc
ccaacct cac
t cacgggcgce
cccccacgga
acttgttcaa
cgggagt ggc
tgctgggat a
cgggcagcaa
t gcat gt gat
ccattgccaa
tccttctgaa
ttctcggttt
tcgtagct ag
atttggat ga
tt accaaggt

ttattcctag

ccgecgcegact
ccggat ggt a
acgaactttt
ggcgget gca
t gccgggegt
gt ccgaggt t
t gct cagaag
cgcggecttt
cgccacgcet g
cct gaccgee
caat at cact
catcgttgce
caacaaggt c
cgccact gce
agcct at gct
ctttgggatt
ttacattgaa
aaatattgtg
tatttttccc

tctcagcctc

t ggaagggt t
gggt gcgagt
gt cggggggc
gt gct gct gg
cgcgegcet cc
cctgctccta
gt cgccgeca
gcggaacttg
aacgcaacgg
gccaacat ca
gt gacagcgc
gacgt cat ca
ctgctgcege
gcgggegt aa
tttatgggga
gcacccat gc
attcccttta
aat gcaagt a
ttatcgctta

tttatgctga

Pagi na 425

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



cacgtttgat
t cacgacaca
tt gcgacaat
t ggct ggt gt
gttcggaccc
gtgcttcgcece
gt ccacagtc
gctggatctc
t caacgccat
ggt cccaggg
aggt cgat cg
t cgat gcact
ccaccgcact
cggcgaccga
tcttcaacgg
at gcaggctc
ccacgggcca
at gat ct gac
ccat cgt ggc
tt gcagt agg
aaaagaaaaa

aaaagaaaaa

t ggt ggt aac
aaact gggga

gt ggt t aaca
gctt gcgact
tgccttttcg
atcctcggtc
gttcgact cg
acccccgecg
caccgcgctc
tggtctggtt
acttatggcc
cgcggtt agt
ccgaaacgca
cgagat cgtt
aaagaacgtc
gct cacct cg
ggct cgt agt
t cccgagcaa
gggt ccaaag
caaaaggacc
gaaaaagaaa

gt gat aaat g

cgagttatca
at gggggcaa
aaggagagac
tgcgttgcag
cagcccaagt
t ccaaaccca
aact ggat cc
ttcatgctca
tacgctggtt
gcacagt ggg
tttgcgeeeg
gcaccct ccg
ggt ggt ct ga
cagcct cagg
caggcacagg
cagttctcct
gcagact atg
aaggt cgccg
cagaact gcg
tgctccggca

aagaaaaaga

gaggcgctcg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccttagggac
ccat t ggt gt
gt caaat gaa
ccactccttt
cggt gct cga
tccttctegt
ccctctcaac
acgacaccca
cgggcaacaa
gt ct gacctt
act acaaggg
t at ggcagca
cccagat cgt
t gt ccaactc
ccgtgtgtgg
acgt cgt cgg
gcattacgga
cggct gcgcet
agcccgacct
tcgtcacccc
aaaagaaaaa

ttgat ct gag

agct at cgaa
tgttcttatt
gctactctct
ggt gaagcgt
tgcgggtctg
ccccggaacc
gcagtt gggt
ggt caacacg
caagcttccc
cttccccagt
caccgtcctc
aaccaccggt
gcccaccacc
gccact cgac
gcecgetgttc
t cgat ccgcc
ct gcaaccct
cctggecgecg
catgccct ac
caaaaagaaa
gaaaaagaaa

ccttgccccc

cagcacttcc
gct gct at ga
ct gaccggt g
ctaccttccg
acct gccagg
ggcaccacag
tacacaccct
gagt acat gg
gtgcttacct
at caggt cca
gccggecctc
tcggcact ca
aacct ct act
tcat cctacc
gt cat cgacc
ctgcgctcca
cttcccgeca
gcagct gcag
gcccgeccct
aagaaaaaga
aagaaaaaga

t gacgaacgg

Pagi na 426

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggt ggat gg aagat act gc tctcaagtgc tgaagcggta gcttagctcc ccgtttcgtg

ctgatcagtc tttttcaaca cgtaaaaagc ggaggagttt tgcaattttg ttggttgtaa

cgatcctccg ttgattttgg cctctttctc catgggecggg ctgggegtat ttgaageggt

tctctcttct

<210>
<211>
<212>
<213>

223
3617
DNA
Arti

<220>
<223>
rein

gccgtta

ficial

hardtii

Sequence

pr ot ei n-pol yani ne DNA construct (3617 bp)

<400> 223
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cgct gect get
t gcagggccc
acgcgact gt
acaagaccgc
ctgcttctct
ccgccaacat
cggccgct gg
t gccgaacgg

cccct gat gt

gcaccacacc
cgccgtacga
gact t ggaag
gggccat aca
agcagggt gc
cgttgctgac
tgctattgac
cgccatctcc
gggcct ggec
caccgccectg
cagcat cacc
cacgat cacc

gcccttcaac

at ggt agggt
acttttgtcg

ggt t caaacg
caccgt gcct
tccgttggga
gtgcctgetg
gcct acaat g
accatcttcg
t cgccagt gg
cacgt cat cc
gccacct cce

gccacaattc

gggagcattg

gcgagt gacc
gggggcgctc
accccgcecegt
ccgcegt cggce
caaccgcagc
ccaacct cac
t cacgggcgce
cccccacgga
acttgttcaa
cgggagt ggc
tgctgggat a
cgggcagcaa

t gcat gt gat

ccgcgegact
ccggat ggt a
acgaactttt
ggcgget gca
t gccgggegt
gt ccgaggtt
t gct cagaag
cgcggecttt
cgccacgct g
cctgaccgcec
caat at cact
catcgttgcc

caacaaggt c

SEQ I D NO 223 presents exanple 223 of a designer Chlanydononas

Ni al -pronoter-controlled cell surface ZYS1-1ike

t ggaaggot t
gggt gcgagt
gt cggggggc
gt gct gct gg
cgcgegcet cc
cctgctccta
gt cgccgeca
gcggaacttg
aacgcaacgg
gccaacat ca
gt gacagcgc
gacgt cat ca

ctgctgcecge

Pagi na 427

2580
2640
2700
2717

60
120
180
240
300
360
420
480
540
600
660
720
780



cgct gaacga
tgttggtcat
tttttggtca
aaattctctt
tgattctacc
aagat tt ggg
at ggggt acg
cacgtttgat
t cacgacaca
tt gcgacaat
t ggt ggcagg
t gat gacgct
cggcgacgcg
gcgt gct cga
acgt cgcgaa
tgctcgctta
gt cacagcca
cgt cggt gac
acgt gct cgc
t gt t cgggat
agacgct gac

gtgcgceggg

gact gt gggc
tttgccaacc
acaaggcggt
tacggatttc
gattttcaat
agccaat gat
ctctggegtc
t ggt ggt aac
aaact gggga
gt ggt t aaca
ggcagt ggca
cgcgacgacg
ttacccgatc
gtattggtac
cct gt cgggt
cgt gaagacg
gggcggectc
gacgat cggc
gt acgat ccg
cct gacgagc
caccgcacgg

cagttgccag

t gggct gt gc
t gggt caat c
at caat gcct
tcctttattt
gt act agat g
t ggcagacct
cagt cggt ct
cgagttatca
at gggggcaa
aaggagagac
tgcgcgat ga
cacgcggcaa
atcctcgtgc
ggcat ccagg
tt ccagagcg
gtgctcgcgg
t cgt cgcgcet
acgccgcatc
accgggcttt
agcagccaca
gccgecacgt

accggt gcgce

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccattgccaa
tccttctgaa
ttctcggttt
tcgtagct ag
atttggatga
tt accaaggt
ttattcctag
ccttagggac
ccat t ggt gt
gt caaat ggc
gcat cgcgcec
t ggcggecac
acgggctctc
aggacct gca
acgacggccc
cgacgggggc
atgttgctgc
gcggct ccga
cgt cat cggt
acaccaacca
acaaccagaa

cgaccgaaac

cgccact gcc
agcct at gct
ctttgggatt
ttacattgaa
aaatattgtg
tatttttccc
tct cagcctc
agct at cgaa
tgttcttatt
caggacgat g
gttcgcgggag
cgcgeccgcec
gggt accgac
acagaacggt
gaacgggcgce
gaccaaggtc
cgtcgcgecc
attcgccgac
gat cgccgceg
ggacgcgctc
ct at ccgagc

cgt cggcggc

gcgggcgt aa
tttatgggga
gcacccat gc
attcccttta
aat gcaagt a
ttatcgctta
tttatgctga
cagcacttcc
gctgct at ga
cgttccaggg
acgaccgcgg
gct ggct acg
aagt acgccg
gcgaccgt ct
ggcgaacagt
aatctcgtcg
gatctcgttg
ttcgt gcagg
ttcgtcaatg
gccgcact gc
gcgggect gg

aacacgcacc

Pagi na 428

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



tgctgtattc
gcgcgacgga
cgct cgeget
ggctcgtgtc
accacct cga
t cgcggt gat
tt aaagcat c
ccattctttt
ct gat ccaac
gaagaagct t
atgcatattt
ttttaagtcc
taactattgt
cctacttaaa
aaaat at t gt
taattttgcc
gt gctaccaa
tt ggt acagt
ct acat t agt
t gccaagagt
aaaagaaaaa

aaaagaaaaa

cggt ggat gg

gt gggccggce
cacgagcacc
gttcggcacc
gaagt gcagt
cgagat caac
ccgcacgcat
tttaggtctt
agtgttttta
ttttgattcg
atttattgga
t gt agct aga
att agt aat a
tt cgaaagaa
cttgccat at
t gaagct t ct
at acagcagt
ctttgttata
aat t aat aat
tattgtcgta
att caaaaga
gaaaaagaaa
gt aat aaat g

aagat act gc

acggcgat cc
cttccgetcg
ggcacggt ga
gcgcet gt acg
cagct gct cg
gcgaaccggce
aacagaagat
ccaattattt
tttaaattgg
atcatatctg
agcaaaaaca
tttactattg
aacgatctta
at gat aat gc
cat gacttag
aaagcaat at
agt gat aaat
t acaccaacc
t cagt cat at
agaaagagag
aagaaaaaga
gaggcgct cg

t ct caagt gc

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agccgacgct
t cgat ccgge
t gat caaccg
gcaaggt gct
gcgt gcgegg
t gaagct gge
taatattcct
taat aatt gt
ttaaggattc
ctttattgtg
aaatt at gcc
caaaaattta
atgcaatttg
cactttattc
gt aacggacc
t aagt ggcct
tacttccaga
ct gcaaacca
tt at aggt ac
caagat at ga
aaaagaaaaa
tt gat ct gag
t gaagcggt a

ctcecgtgtte
gaacgt gctc
cggct ccggg
gagcacgagc
cgcgt at gcg
gggcgt gat g
gcttccttac
gaact cagtt
aaaaacct ga
tctagttata
aatttatgct
t gcagt acgc
atttatgatt
agtctttaga
aat t agaaca
aggtattatt
tggct cgcaa
at at gaagt a
attcgcattg
gaaaaagaaa
gaaaaagaaa
ccttgeccce

gcttagctcc

ggcgt cacgg
gacct gt cga
cagaacgacg
t acaagt gga
gaagat cccg
aat t caggaa
atttttatag
attcat at ag
accaaaattt
ggatt gccgt
atgagtctta
ggctttttct
tttggcttaa
gat at gcccg
ctatttagag
ttcttatcta
caccaattaa
gcaatt ggca
at aagctt ct
aagaaaaaga
aagaaaaaga
t gacgaacgg
ccgtttcgtg

Pagi na 429

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctgatcagtc tttttcaaca cgtaaaaagc ggaggagttt tgcaattttg ttggttgtaa 3540
cgatcctccg ttgattttgg cctectttctc catgggcggg ctgggegtat ttgaagcggt 3600
tctctcttct gcegtta 3617
<210> 224

<211> 2687

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ I D NO 224 presents exanple 224 of a designer Chlamydononas

reinhardtii Nial-pronoter-controlled cell surface ZYS1-Ilike

prot ei n- pol yani ne DNA construct (2687 bp)

<400> 224
agaaaat ct g

caaacgaccc
gaccccgegce
gct cccggat
cgct gect get
t gcagggccc
acgcgact gt
acaagaccgc
ctgcttctct
ccgccaacat
cggccget gg
t gccgaacgg

cccct gat gt

gcaccacacc
cgccgt acga
gact t ggaag
gggccat aca
agcagggt gc
cgttgctgac
tgctattgac
cgccatctcc
gggcct ggec
caccgccct g
cagcat cacc
cacgat cacc

gcccttcaac

at ggt agggt
acttttgtcg

ggtt caaacg
caccgt gcct
tccgttggga
gtgcctgctg
gcct acaat g
accatcttcg
t cgccagt gg
cacgt cat cc
gccacct ccc

gccacaattc

gggagcattg

gcgagt gacc
gggggcgct ¢
accccgcecegt
ccgcgt cggce
caaccgcagc
ccaacct cac
t cacgggcgce
cccccacgga
acttgttcaa
cgggagt ggc
tgctgggat a
cgggcagcaa

t gcat gt gat

ccgcgegact
ccggat ggt a
acgaactttt
ggcggcet gca
t gccgggegt
gt ccgaggtt
t gct cagaag
cgcggecttt
cgccacgct g
cct gaccgcec
caat at cact
catcgttgcc

caacaaggt c

t ggaagggt t
gggt gcgagt
gt cggggggc
gtgctgctgg
cgcgegcet cc
cctgctccta
gt cgccgeca
gcggaacttg
aacgcaacgg
gccaacat ca
gt gacagcgc
gacgt cat ca

ctgctgeccge

Pagi na 430

60
120
180
240
300
360
420
480
540
600
660
720
780



cgct gaacga
t ggccaggac
cgcegttcge
ccaccgcgcec
tct cgggt ac
t gcaacagaa
gcccgaacgg
gggcgaccaa
ctgcegt cge
ccgaattcgc
cggt gat cgc
accaggacgc
agaact at cc
aaaccgt cgg
cgctctcegt
cggcgaacgt
accgcggctc
t gct gagcac
gcggcgegt a
tggcgggegt
cccaagcaga
agaaggagaa

agaagaagaa

gact gt gggc
gatgcgttcc
ggggacgacc
cgccgcet gge
cgacaagt ac
cggt gcgacc
gcgcggcgaa
ggtcaatctc
gcccgatctc
cgacttcgtg
cgcgttcgtce
gctcgecgea
gagcgcgggce
cggcaacacg
gttcggcegtc
gctcgacctg
cgggcagaac
gagct acaag
t gcggaagat
gat gaat gct
t gat gcaaat
ggagaagaag

gaagaagaag

t gggct gt gc
agggt ggt gg
gcggt gat ga
tacgcggcga
gccggcegtge
gtctacgtcg
cagttgctcg
gt cggt caca
gttgcgtcgg
caggacgt gc
aatgtgttcg
ct gcagacgc
ct gggt gcgce
cacct gct gt
acgggcgcga
t cgacgct cg
gacgggctcg
t ggaaccacc
cccgt cgcgg
gtatatttct
gaggaaggt g
aagaagaaga

aagaagaaga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccattgccaa
caggggcagt
cgct cgcgac
cgcgttaccc
tcgagtattg
cgaacctgtc
cttacgt gaa
gccagggcgg
t gacgacgat
tcgcgt acga
ggat cct gac
t gaccaccgc
cgggcagttg
attcgtgggc
cggacacgag
cgctgttcgg
t gt cgaagtg
t cgacgagat
t gat ccgcac
tgcttgtctt
ct gaagat gg
agaagaagga

aggt ggcgaa

cgccact gcc
ggcat gcgcg
gacgcacgcg
gatcatcctc
gtacggcatc
gggtttccag
gacggtgctc
cctctcgtcg
cggcacgccg
t ccgaccggg
gagcagcagc
acgggccgcec
ccagaccggt
cggcacggcg
cacccttccg
caccggcacg
cagt gcgctg
caaccagct g
gcat gcgaac
at ccgccggg
t acacagggt

gaagaaaaag

gaagaaggag

gcgggcegt aa
at gagcat cg
gcaat ggcgg
gt gcacgggc
caggaggacc
agcgacgacg
gcggcgacgg
cgctatgttg
cat cgcggct
ctttcgtcat
cacaacacca
acgt acaacc
gcgccgaccg
at ccagccga
ctcgtcgatc
gt gat gat ca
t acggcaagg
ctcggegt gc
cggct gaagc
ttgttgctaa
ggagaggaga
aagaagaaga

gcggcaaaga

Pagi na 431

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agaagaagt c gaaagagaga aagataaagg cgaaagagag aaaggtaaag gcgaaaaaac 2220
t aaaggcgaa aaaggtagag gcgaaaaagg ccaacgcgaa aaaggcaaag aagaaggcga 2280
agaagaggta cctggaaaaa agaaaaagcc tggaaagggt aaaaaaggtg aagaagacaa 2340
at at cgt aga aaaaaagaaa aagaaaaaga aaaagaaaaa gaaaaagaaa aagaaaaaga 2400
aaaagaaaaa gaaaaagaaa aagaaaaaga aaaagaaaaa gtagtaaatg gaggcgctcg 2460
ttgatctgag ccttgcccecc tgacgaacgg cggtggatgg aagatactgc tctcaagtgc 2520
tgaagcggta gcttagctcc ccgtttcgtg ctgatcagtc tttttcaaca cgtaaaaagc 2580
ggaggagttt tgcaattttg ttggttgtaa cgatcctccg ttgattttgg cctctttctc 2640
cat gggcggg ctgggcgtat ttgaagcggt tctctcttct gecegtta 2687
<210> 225

<211> 3205

<212> DNA

<213> Artificial Sequence

<220>
<223> SEQ ID NO 225 presents exanple 225 of a designer Synechocystis
sp. strain PCC 6803 nirA-pronoter-controlled Li pase DNA construct

(3205 bp)

<400> 225

agaaaat ctg gcaccacacc ctaaatgcgt aaactgcata tgccttggcet gagtgtaatt 60
tacgttacaa attttaacga aacgggaacc ctatattgat ctctacatga tgcctaacat 120
tgttgaaatt gcggtgtctg acgagcgatt ctccaccttg gtgaccgectg tcactgcgge 180
caatttggtt gacgtgttgc aaagccctgg gccctttacg gttttcgetc ccacggatac 240
ggcctttgec aaactccccc ccggtaccat taccaccctg gtacaaaata ttccccaatt 300
ggctcggatt ttaacctacc acgtggttgc cgggaagttt acccaagctg atttatgtcg 360
cctatcaact gttgattcag tagagggctc cccgatcgcc atcgactgta cggaggggtt 420

Pagi na 432



t gaagt gaaa
t gt gat t gac
tgttccaatt
agagggt gaa
aaaact acct
tt caagat ac
ttatgtacag
agt caagttt
agaagat gga
cat cat ggca
t gaagat gga
ccctgtcctt
caacgaaaag
t ggcat ggat
ttgtcttctt
tggatcttcc
cagccgtt gt
ctacat gcaa
aaagcgagat
t at cagcctc
tactgctcaa
ttctgttgtc

caagat catc

aat gccacgg
aacgtgattt
cttgttgaat
ggt gat gcaa
gttccat ggc
ccagat cat a
gaaagaact a
gaaggt gat a
aacattcttg
gacaaacaaa
agcgttcaac
ctaccagaca
agagaccaca
gaact at aca
gtctcttcca
act accgccg
gctcctccett
aagaat acag
gacaat ttgg
tctggatcta
at t caagagt
cct ggt aaca

actaccttta

t aat cat ccc
t aat gggaat
t agat ggt ga
cat acggaaa
caacact t gt
t gaaacggca
tatttttcaa
cccttgttaa
gacacaaat t
agaat ggaat
t agcagacca
accattacct
tggtccttct
aaatggtttc
t gat gct cgg
tctctgcatc
ct aacaaggg
aat ggt at ga
tt ggt ggcat
ccaacagcgc
t caccaagt a
agt gggact g

cctccttget

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cgat at cgaa
gagt aaagga
t gt t aat ggg
acttaccctt
cactactttc
tgactttttc
agat gacggg
t agaat cgag
ggaat acaac
caaagt t aac
ttat caacaa
gt ccacacaa
tgagtttgta
attcatttcc
ttcatctgct
t gacaat t ct
aagt aaaagc
gt cccat ggt
gactttggat
ct ct gat ggt
tgctggtatc
t gt ccaat gt

ttccgacaca

gcggacaacg
gaagaacttt
cacaaatttt
aaatttattt
gcctat ggt g
aagagt gcca
aact acaaga
tt aaaaggt a
t at aact cac
ttcaaaatta
aat act ccaa
tctgtccttt
acagctgctg
atttctcaag
gttcctgttt
gccctcccte
gat ctt caag
ggcaacct ga
ttacctagcg
ggt aaggttg
gctgccact g
caaaagt ggg

aat ggt t acg

gcattatcca
t cact ggagt
ct gt cagt gg
gcact act gg
ttcaatgctt
t gcccgaagg
cacgtgct ga
ttgattttaa
acaatgtata
gacacaacat
tt ggcgat gg
cgaaagaccc
ggat t acaca
gt gt t agt ct
ct ggt aaat ¢
ctctcatttc
ctgaacctta
cat ccat cgg
atgctcctce
ctgctgctac
cctactgtcg
ttcctgatgg

t ctt gagaag

Pagi na 433

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



t gat aaacaa
cactgatatt
tggtttcctt
act gaccgct
agctttgcett
gagcatcttc
at ct accggt
tcctcaatcc
caacgttcaa
tttcacctct
gact cagaca
agaaat t cgc
gagaccaaag
gaacccacgt
agcaaaggaa
gaaaaagaaa
gaaaaagaaa
aat t caat gt
at cagcaaca
t gaccggat t
aatgttttag

tt gt caaaga

aagaccattt
gt ctt caact
tcctettatg
aaccctactt
gccggt at gg
actgttggtg
attcctttcc
ttcggattcc
atctgtactt
ctccttgatc
agt cat at gg
gagcaaat tt
agaaagtt aa
ttgctggcga
gct gaagcaa
aagaaaaaga
aagt aat agt
tagccecget c
caat acggcc
ttttatctaa
aaggcat t gt

taaaaattta

atcttgtttt
tttccgacta
agcaagt t gt
acaaggt cat
atctctacca
gtcctcgt gt
aacgt accgt
ttcaccccgg
ct gaaattga
acttgagtta
acaagaccca
t at ccgaact
gt gaaaaaca
agaaagct ag
agaaagct ga
aaaagaaaaa
aat gagttac

ccgegggttt
ctgttctttg

gt ggggaat t
cgat t gaaaa

tttcaacagt

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccgt ggt acc
caagcctgtc
caat gact at
cgttaccggt
acgt gaacca
t ggt aacccc
t cacaagaga
t gtt gaat ct
aaccaaggat
ctttgatatc
aggggt cat a
gaaggaacaa
acttgctgca
agaagaagca
agcaaagaaa
gaaaaagaaa
agttttggca
tttgttgett
gacagttttt
gtcaattgtc
t aagggtt ga

tttttaacta

aactccttca
aagggcgcca
ttccctgtca
cact cact cg
agattgtctc
acctttgcett
gatatcgttc
t ggat caagt
t gcagt aact
aacgaaggaa
gat gt t gaag
aaacaagaac
ttagctgctg
aaagcaaagg
gagaaaaaga
aagaaaaaga
attact aaaa
tttcacagtg
gtataatgtt
aatt aaagct
at ggagaaaa

gccgaaccag

gaagt gccat
aggttcat gc
t ccaagaaca
gt ggt gcaca
ccaagaattt
actatgttga
ctcacgttcc
ccggtacctc
ctatcgttcc
gctgtttgat
cat t gaagaa
aaaagccaga
gaagacagaa
aagaacaaaa
aaaagaaaaa
aaaagaaaaa
aactgacttc
act at aggt a
gaccgcat cc
aagttctact
ttttgagect

agaat gaccc

Pagi na 434

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

agtggcgctg actttgcectcc cgagtttttg ttagaaatta ccctcaagaa gtaatctaat 3180
aataaggttc tctcttctgc cgtta 3205
<210> 226
<211> 2062
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 226 presents exanple 226 of a designer
Ther nosynechococcus el ongatus nirA-pronoter-controlled cel
surface-linked |ipase (using butanol) DNA construct (2062 bp)
<400> 226
agaaaat ctg gcaccacacc tgacccccat cgagagactc cgaacgtggc aaat ggaggg 60
accagagttg ttcagttcac aggtagataa tgtcgcgggt cttgatagtt agcaat aaat 120
acagtttcag aatatctgta atacaaaaac tgtatcgaga caagaaaaaa gtagcaaaat 180
ttacaaatgt tcatgattca tctggctaaa ttggatgttc aactgaccca ttgaagacaa 240
gggcaacaac catggccatt accctctgca tgattgtgcg ggat gaggcg acacgcttac 300
cccagtgcct agccagtgtt gccggegttg ttgatgaagc ggtgattgtg gatacggggt 360
cgcaggat ga aacggtggcg at cgcccgcg attggggggc acgggtctat gaaattcctt 420
ggcaagatga ttttgccgct gcccgcaatg ttgetctagg gtatgtgacc act gagtggg 480
tcttagttct cgatgctgat gaaaccctca cccctgectt tgectgetttg ctgcectcaaa 540
tttgccagca catgaggagc tcccttgtge tgttcttcct ctctgegtgg acggecttgg 600
cgcggcct gt tcgacgagcg gttccgcaag atctgctcga ccagtttgaa ctcttttcac 660
aat att cggc ggccgcatac tgtgcggcaa acaatcatgc tccagtgggc tcagacgtaa 720
cgt gct cgga gaatgtctgc cctgaggtag atgcggcgga cgcaacgttt ctctattctt 780
ttgaagattc tggattaggc gatgttaccg gccttctcge tctcgacaac acgaat aaac 840
tgatcgtcct ctctttccge ggctctcegtt cagtagagaa ctggatcgcg aacctcgecg 900

Pagi na 435



ccgacct gac
cttcttggag
atcccgatta
ccgcagcagc
gcgt cggt aa
gcat caccca
actctagccc
t caccgt cgt
tcccttcgea
at at ggacaa
aaattttatc
agtt aagt ga
t ggcgaagaa
aagcaaagaa
ggattcgttt
t cagcgt ggg
aaaagaaaaa
aat aaggct g
cccecctattt
agggttctct
<210>

<211>
<212>

227
2053
DNA

agaaat at ct
gt ct gt agcc
ccgegtggtc
t ct gcgagga
cagggcattt
t accaat gat
ggagt act gg

ggagggcatc
t ct at ggt at

gacccaaggg
cgaact gaag
aaaacaactt
agct agagaa
agct gaagca
taaatatgtc
ccgacccaat
gaaaaagaaa
agatcttctt
tttgtctage
cttctgcegt

gacat ct gct
gacact at aa
tttaccggac
aat ggat aca
gcagaattcc
atcgtcccta
gtcacgtctg
gattccaccg
ttcggtccca
gt cat agat g
gaacaaaaac
gctgcattag
gaagcaaaag
aagaaagaga
ttacagtatc
agagttaata
aagaaaaaga
cagtgcattg
catcctgcca

ta

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ccggct gcga
gggagcaggt
at agctt ggg
at at cgacgt
t gaccgcaca
gact ccct cc
gt aacgacgt
acgggaacaa
tttcagagtg
tt gaagcatt
aagaacaaaa
ct gct ggaag
caaaggaaga
tgatgattcg
actact ccat
aaaagaaaaa
aaaagaaaaa
tagttgaatg
cgtttgacag

ggggcat gt ¢
gcagaat gcc
aggcgcact g
gttctcatat
gacgggcggce
t cgagact gg
cccagt gacc
ccaggggaat
t gat at gact
gaagaaagaa
gccagagaga
acagaagaac
acaaaaagca
gaggct act g
ctcagttcgt
gaaaaagaaa
gaaaaagaaa

aagggt t agg
ggt agcaat t

ggcttcgtta
gt gaacgagc
gcaactattg
ggcgcgececc
accctgtatc
ggtt acagcc
gcaaacgaca
at cccagaca
cagacaagtc
attcgcgagc
ccaaagagaa
ccacgtttgc
aaggaagct g
tcgccgaat c
gttcttgtca
aagaaaaaga
aagaaaaagt

ggggaaat gc

t cgacacgat

Pagi na 436

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2062



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

<213> Artificial Sequence

<220>

<223> SEQ ID NO 227 presents exanple 227 of a designer Arthrospira
pl atensis cell surface-linked Lipase-polylysine DNA construct
(2053 bp)

<400> 227

agaaaat ct g
ccct aggt gg
gcgaacccac
at gaaact at
cagaccccac
tagcggettt
tttttgctce
t caaacccga
aagttctgtc
ctattactgt
ttttaggcag
aaat gaggag
tt cgacgagc
cggccgcat a
agaatgtctg
ct ggat t agg
tctctttecg

cagaaat at c

ggt ct gt agc

gcaccacacc
tacagcattt
cgaacaaat t
cgaagcccaa
agaaaccatt
agaaaccgcc
cact gacgaa
aaat cgt gat
tgct aacat c
t at ggacggt

caat ggggt t
ctccettgtg

ggttccgcaa
ct gt gcggca
ccct gaggt a
cgatgttacc
cggct ct cgt
t gacat ct gc

cgacact at a

atgactttga
ttggcagctt

gccgaaacca
gcagaacccg
gtcggtattg

gaatt agccg

gcatttgcgg
caactggttc
agt gat gggt
act gt aat gg
attcatgccg
ctgttcttcc
gatctgctcg
aacaat cat g
gat gcggcgg
ggccttctcg
t cagt agaga
tccggctgeg
agggagcagg

t ggct aaacg
gt ggcgaacc
gt gaaccagt
ct ggggaaga
ct agt ggcga
aaatcctttc
ctctaccaga
aaattcttac
ct gt t gaaac
t gaat gaagc
tt gacacggt
tctctgegtg
accagtttga
ct ccagt ggg
acgcaacgtt
ctctcgacaa
act ggat cgc

aggggcat gt
t gcagaat gc

gcttttgatc
tact gccacc
aaccgct gaa
aat ggct gct
gagccaattc
t ggggaagga
aggcacagtt
ctat cacgtt
cgttgccgga
cagtgtcatt
aattttacct
gacggccttg
actcttttca
ct cagacgt a
tctctattct
cacgaat aaa
gaacct cgcce
cggcttcegtt
cgt gaacgag

ctgttagtta
gaaacccaag
accgtttctg
gt agt t gact
agcact ct gg
cctttcaccg
gaagaacttc
gt cccctcce
atgcccttaa
caagct gaca
ggt gt ggtcg
gcgcggectg
caat at t cgg
acgt gct cgg
tttgaagatt
ctgatcgtcc
gccgacct ga
acttcttgga

catcccgatt

Pagi na 437

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



accgcgt ggt
ct ct gcgagg
acagggcatt
at accaat ga
cggagt actg
t ggagggcat
atctatggta
agacccaagg
ccgaact gaa
aaaaacaact
aagct agaga
aagct gaagc
tt aaat at gt
gccgacccaa
agaaaaagaa

tcttctgecg

<210> 228
<211> 2971
<212> DNA
<213> Arti
<220>
<223>
pl at
(297
<400> 228

ctttaccgga
aaat ggat ac
tgcagaattc
tatcgtccct
ggt cacgt ct
cgattccacc
tttcggtccc
ggt cat agat
ggaacaaaaa
tgctgcatta
agaagcaaaa
aaagaaagag
cttacagt at
t agagt t aat
aaagaaaaag

tta

ficial

ensis cell
1 bp)

cat agct t gg
aat at cgacg
ct gaccgcac
agact ccctc
ggt aacgacg
gacgggaaca
atttcagagt
gt t gaagcat
caagaacaaa
gctgct ggaa
gcaaaggaag
atgatgattc
cact act cca
aaaaagaaaa

aaaaagaaaa

Sequence

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaggcgcact
tgttctcata
agacgggcgg
ct cgagact g
t cccagt gac
accaggggaa
gt gat at gac
t gaagaaaga
agccagagag
gacagaagaa
aacaaaaagc
ggaggct act
tctcagttcg
agaaaaagaa

agaaaaagaa

ggcaact att
t ggcgecgecc
caccct gt at
gggt t acagc
cgcaaacgac
t at cccagac
t cagacaagt
aatt cgcgag
accaaagaga
cccacgtttg
aaaggaagct
gt cgccgaat
tgttcttgtc
aaagaaaaag

aaagaaaaag

gccgcagcag
cgcgt cggt a
cgcat caccc
cact ct agcc
at caccgt cg
atcccttcge
cat at ggaca
caaattttat
aagttaagtg
ct ggcgaaga
gaagcaaaga
cggattcgtt
at cagcgt gg
aaaaagaaaa

taaggttctc

SEQ I D NO 228 presents exanple 228 of a designer Arthrospira

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2053

surface-1linked Lipase-G-P-pol ylysi ne DNA construct

Pagi na 438



agaaaat ctg
tcaccacctt
gtccttttac
ttcagacctt
ctggcaagtt
cgcctatttc
ccgatattga
tgacgttgga
cagcacgaga
ct ggggcaac
gcgtcgtctc
gctgttttgt
t cagt gggt g
cggcgcacga
gcgt t gacgc
t cacagcgct
accct at gct
tcattacccg
cccat ccgga
t cct gacggce
t agcacaagg
agtt aggcgg
t gt ct aaagg

gcaccacacc
ggt ggcagcec
cgtttttgeg
agt gcagaac
cct gaaggca
tctgaatttt
agcagacaat
aaaaggt att
acagagt att
ggaaacgcgt
gccgccaaaa
gagcggcgac
ccgggtgatc
t gat gcggaa
cgcgegeatc
acgcct gaaa
cgacgct acc
ggat acgct g
agccagt ccg
cgaat ttgat
gat agaaagc
gat aagcctc

t gaagaatta

at ggcggat a
gt acaggcag
ccccatgatg
ccaccccagt
gacct agaaa
accgagggat
ggggtgattc
gcttcgcetgg
gat gaccgga
gtacaggttg
agcaacggct
tttgccaccc
gccgt gcagt
cgaggcgcca
acgct ggccg
gcggcgggag
gccagcat gg
cttagcggct
ct gt ggcgcg
cctttgcgeg
acct gccagc
gcggcaaagc

ttcactggtg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

tt gt agat at
cgggat t agt
atgcttttge
t agcgaggat
aactggatta
ttgaggttaa
at gt gattga
tt gaggagtt
gaaacggct a
aagacat cac
tgctacccac
at gacaacca
accgt ct ggc
acattatcta
gcgacagcgc
t at ggcaacc
caagct acgc
acgaaat gta
aagattttaa
at gagggaga
gct at ct ggg
aggcgat gcg

tt gt cccaat

agcagt gagt
ggaaaccct g
gaaact cccc
tttaacat at
tttaacttcg
aaat gccaca
tacagtcatt
tattgctgcg
tctcgccagce
gct cgat ggc
cattgtgtat
attgcgccag
gccggagt ac
tcggt at gcg
cggcggcecac
tgcgcaget t
cagcaacggc
tttagcggcc
cgggctgccg
agcgct gt ac
cgtcattcac
cgat at cgcc

tttggttgaa

gcggggt gt t
aaaact cccg
cccggaact g
catgtggctg
gt ggaaggt g
gt tat caacc
tt aat gggga
gggcggccat
gcecgttctcg
atgaccttgc
taccacggcg
cttgcct ggt
acttttccgg
cagcggcttg
ctcgccct gg
atcctgattt
gaggattaca
acacccgcta
ccggttcata
cggcggt t aa
ggtttctttc
t ggcgt acga
ttagatggtg

Pagi na 439

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



at gtt aat gg
aattgacctt
tcactacttt
atgacttttt
aagat gacgg
at agaat cga
t ggaat acaa
t caaagttaa
attat caaca
tatccactca
tagaattt gt
ctgtatattt
at gaggaagg
agaagaagaa
agaagaagaa
gaaagat aaa
aggcgaaaaa
aaagaaaaag
agacaagt ca
ttcgcgagca
caaagagaaa

cacgtttgct

tcacaaattt
aaaatttatt
cggt t at ggt
caagt ct gcc
t aact acaag
at t aaaaggt
ct at aact ct
cttcaaaatt
aaat act cca
atctgcectta
tactgctgct
cttgcttgtc
t gct gaagat
gaagaagaag
gaaggt ggcg
ggcgaaagag
ggccaacgcg
cct ggaaagg
t at ggacaag
aattttatcc
gt t aagt gaa

ggcgaagaaa

tctgtctccg
tgtactactg
gttcaatgtt
at gccagaag
accagagct g
attgatttta
cacaatgttt
agacacaaca
attggtgatg
t ccaaagat c
ggtattaccc
ttatccgccg
ggt acacagg
gagaagaaaa
aagaagaagg
agaaaggt aa
aaaaaggcaa
gt aaaaaagg
acccaagggg
gaact gaagg
aaacaacttg

gct agagaag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gt gaaggt ga
gt aaatt gcc
ttgctagata
gttatgttca
aagt caagtt
aagaagat gg
acat cat ggc
tt gaagat gg
gtccagtctt
caaacgaaaa
at ggt at gga
ggttgttgct
gt ggagagga
agaagaagaa
aggcggcaaa
aggcgaaaaa
agaagaaggc
t gaagaagac
t cat agat gt
aacaaaaaca
ctgcattagc

aagcaaaagc

aggt gat gct
ggttccat gg
cccagat cat
agaaagaact
t gaaggt gat
taacatttta
t gacaaacaa
ttctgttcaa
gttaccagac
gagagaccac
tgaattgtac
aacccaagca
gaagaaggag
gaagaagaag
gaagaagaag
act aaaggcg
gaagaagagg
aaat atcgta
tgaagcattg
agaacaaaag
t gct ggaaga

aaaggaagaa

acttacggta
ccaaccttag
at gaaacaac
atttttttca
accttagtta
ggt cacaaat
aagaat ggt a
ttagct gacc
aaccatt act
atggtcttgt
aaaat gaat g
gat gat gcaa
aaggagaaga
aagaagaaga
t cgaaagaga
aaaaaggt ag
tacct ggaaa
gaaat gact c
aagaaagaaa
ccagagagac
cagaagaacc

Caaaaagcaa

Pagi na 440

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aggaagct ga agcaaagaaa gctgaagcaa agaaagagat gatgattcgg aggctact gt 2760

cgccgaatcg gattcgtttt aaatatgtct tacagtatca ctactccatc tcagttcgtg 2820

ttcttgtcat cagcgtgggc cgacccaata gagttaat aa aaagaaaaag aaaaagaaaa 2880

agaaaaagaa aaagaaaaag aaaaagaaaa agaaaaagaa aaagaaaaag aaaaagaaaa 2940

agaaaaagta aggttctctc ttctgccgtt a 2971

<210> 229

<211> 2524

<212> DNA

<213> Artificial Sequence

<220>

<223> SEQ ID NO 229 presents exanple 229 of a designer Phaeodactyl um
tricornutumcell surface-Iinked Lipase-polylysine DNA construct
(2524 bp)

<400> 229

agaaaat ctg
cgatcttcat
gcgaatttct
tgggggaat g
gcgt t gacgt
gccgat gcca
ctaccgat ca
acacatactt
ttgatcccga
gt caagagt g
tt gccggcat

t caat ggagc

gcaccacacc
agt ggt cgcec
ttctgatgcg
gtt cggageg
cgt cgagacg
cgaagcccgt
agggggt gac
gggt gacgat
cgcgect gga
ttcccagt gt

agat gacat t

ggagt gt gct

at gaaggggc
agcgctcgtc
gaagt at gcg
cagcatt cgt
aaat gt aaag
cgagagcact
tggttttgga
ct accaaacg
aacgagt gga
gaagat gacg
cctgccgata

tccgecttta

tttcatctgt
gct t ggagga
aaat gcaaga
gcgaat gcaa
caaccgagca
acaacat gaa
cat ccggagt
gacgggt aga
gct gcgacat
acgct accac
tctttcccaa

t caccaagcc

tgtcgtcttc
tggcggttcg
ggaagcat gg
tggtgcttcc
attttgttge
agccaaagac
ggaagcaaat
gatttgcgaa
gat caacaat
caact ttgat
aact ggaatc

cttatcggtg

aaat acttga
aattttgccg
ccgagt cagce
gat gaagaag
cct gat acag
gt caaccgga
at gt act gct
gacaccgat t
ggcgaaaaat
tgttccaata
t gct at cgct

caagcgacaa

Pagi na 441

60
120
180
240
300
360
420
480
540
600
660
720



at ggcggaga
ttttgatggt
aggagtttat
acggct at ct
acat cacgct
tacccaccat
acaaccaatt
gt ct ggcgcce
ttatctatcg
acagcgccgg
ggcaacct gc
gctacgccag
aaatgtattt
attttaacgg
agggagaagc
at ct gggcgt
cgat gcgcga
ccgggttgtt
agggt ggaga
aaaagaagaa
aggaggcggc

t aaaggcgaa

ttccggcagt
ttttggtaag
t gct gcgggg
cgccagcgcec
cgat ggcat g
tgtgtattac
gcgccagcett
ggagt acact
gt at gcgcag
cggccacctc
gcagcttatc
caacggcgag
agcggccaca
gctgccgecg
gct gt accgg
catt cacggt
tatcgcctgg
gct aacccaa
ggagaagaag
gaagaagaag
aaagaagaag

aaaact aaag

acgaacgccg
gacgttatga
cggccat cag
gttctcgetg
accttgcgcg
cacggcggct
gcctggttca
tttccggcgg
cggct t ggeg
gccct ggt ca
ctgatttacc
gattacatca
cccgetaccc
gttcatatcc
cggt t aat ag
ttctttcagt
cgtacgat ga
gcagat gat g
gagaaggaga
aagaagaaga
aagt cgaaag

gcgaaaaagg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ttctgtcagg tctgtgtttt gttattgcga

cgttggaaaa aggtattgct tcgctggttg

cacgagaaca

gggcaacgga
tcgtctcgece
gttttgtgag
gtgggtgccg
cgcacgat ga
tt gacgccgce
cagcgct acg
ctat gctcga
ttacccggga
at ccggaagc
t gacggccga
cacaagggat
t aggcgggat
atgctgtata
caaat gagga
agaagaagaa
agaagaagaa
agagaaagat

t agaggcgaa

gagt att gat
aacgcgtgta
gccaaaaagc
cggcgacttt
ggt gat cgcc
t gcggaacga
gcgcat cacg
cct gaaagcg
cgct accgcece
tacgctgctt
cagtccgctg
atttgatcct
agaaagcacc
aagcct cgcg
tttecttgcett
aggt gct gaa
gaagaagaag
gaagaaggt g
aaaggcgaaa

aaaggccaac

gaccggagaa
caggt t gaag
aacggcttgc
gccacccat g
gt gcagt acc
ggcgccaaca
ct ggccggeg
gcgggagt at
agcat ggcaa
agcggct acg
t ggcgcgaag
ttgcgcgatg
t gccagcgcet
gcaaagcagg
gtcttatccg
gat ggt acac
aaggagaaga
gcgaagaaga
gagagaaagg

gcgaaaaagg

Pagi na 442

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caaagaagaa ggcgaagaag aggtacctgg aaaaaagaaa aagcctggaa agggt aaaaa 2100
aggt gaagaa gacaaat atc gt agaaatga ctcagacaag tcat at ggac aagacccaag 2160
gggtcataga tgttgaagca ttgaagaaag aaattcgcga gcaaatttta tccgaactga 2220
aggaacaaaa acaagaacaa aagccagaga gaccaaagag aaagttaagt gaaaaacaac 2280
ttgctgcatt agctgctgga agacagaaga acccacgttt gctggcgaag aaagct agag 2340
aagaagcaaa agcaaaggaa gaacaaaaag caaaggaagc tgaagcaaag aaagct gaag 2400
caaagaaaga gaaaaagaaa aagaaaaaga aaaagaaaaa gaaaaagaaa aagaaaaaga 2460
aaaagaaaaa gaaaaagaaa aagaaaaaga aaaagaaaaa gtaaggttct ctcttctgcc 2520
gtta 2524
<210> 230
<211> 2317
<212> DNA
<213> Artificial Sequence
<220>
<223> SEQ ID NO 230 presents exanple 230 of a designer M crocol eus

vagi natu cell surface-linked Lipase-polylysine DNA construct

(2317 bp)
<400> 230
agaaaat ctg gcaccacacc atgagcaaat tttacaattc tcaaggatgg cgcgat cggg 60
t ggcggt gct agcgggaatt tttggcctca gcagtctctt gattttaccc gtcttagecge 120
aat ct aaccg cgaat cccag agcacttttc agccctcttc cgtacttgac tccccccage 180
gat cgggcgg caacattgca gatactctca agagagaaag cgaattccaa actcttgctt 240
ctgtgttggc tgctgectggt ttgacggatc tgctcagaca agaaggtcgt cctttaacaa 300
ttttcgctcc taccaatcaa gcttttcgta aaaatgccge tgtttacaat cagctactcc 360
agccgcaaaa caaggagaaa ttagcgagag ttttgaaata tcatttaatt gctggeccgtg 420
tcact cct ga agat gt gaat aaaggggaaa ttaaaacagt tgaaggcggc acagt gaaaa 480

Pagi na 443



ttcgcgtgge
tt gaggct aa
tgacgttgga
cagcacgaga
ct ggggcaac
gcgtcegtctc
gctgttttgt
tcagtgggtg
cggcgcacga
gcgt t gacgc
t cacagcgct
accct at gct
tcattacccg
cccat ccgga
t cct gacggc
t agcacaagg
agttaggcgg
t gaat gct gt
at gcaaat ga
agaagaagaa
agaagaagaa

aagagagaaa

acct gat gga
aaacggggt a
aaaaggt att
acagagt att
ggaaacgcgt
gccgccaaaa
gagcggcgac
ccgggtgatc
t gat gcggaa
cgcgegeatc
acgcct gaaa
cgacgct acc
ggat acgct g
agccagt ccg
cgaat ttgat
gat agaaagc
gat aagcctc
atatttcttg
ggaaggt gct
gaagaagaag
gaagaagaag

gat aaaggcg

gtgattatga
att gt gcggg
gcttcgcetgg
gat gaccgga
gtacaggttg
agcaacggct
tttgccaccc
gccgt gcagt
cgaggcgcca
acgct ggccg
gcggcgggag
gccagcat gg
cttagcggct
ct gt ggcgcg
cctttgcgeg
acct gccagc
gcggcaaagc
cttgtcttat
gaagat ggt a
aagaaggaga
gt ggcgaaga

aaagagagaa

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

at gat aat gt
tagataattt
tt gaggagt t
gaaacggct a
aagacat cac
tgctacccac
at gacaacca
accgt ct ggc
acattatcta
gcgacagcgc
t at ggcaacc
caagct acgc
acgaaat gta
aagattttaa
at gagggaga
gct at ct ggg
aggcgat gcg
ccgcegggtt
cacagggt gg
agaaaaagaa
agaaggaggc
aggt aaaggc

t aaaggagt t
acttttaccc
tattgctgcg
t ct cgccagce
gct cgat ggc
cattgtgtat
attgcgccag
gccggagt ac
t cggt at gcg
cggcggcecac
tgcgcagcet t
cagcaacggc
tttagcggcc
cgggct gccg
agcgct gt ac
cgtcattcac
cgat at cgcc
gttgctaacc
agaggagaag
gaagaagaag
ggcaaagaag

gaaaaaact a

caaccgtcta
ccggatttaa
gggcggccat
gcecgttctcg
at gaccttgc
taccacggcg
cttgcct ggt
acttttccgg
cagcggcttg
ct cgccct gg
atcctgattt
gaggattaca
acacccgcta
ccggttcata
cggcggt t aa
ggtttctttc
t ggcgt acga
caagcagat g
aaggagaagg
aagaagaaga
aagaagt cga

aaggcgaaaa

Pagi na 444

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

aggt agaggc gaaaaaggcc aacgcgaaaa aggcaaagaa gaaggcgaag aagaggtacc 1860
t ggaaaaaag aaaaagcctg gaaagggt aa aaaaggt gaa gaagacaaat atcgtagaaa 1920
tgact cagac aagtcat atg gacaagaccc aaggggtcat agatgttgaa gcattgaaga 1980
aagaaattcg cgagcaaatt ttatccgaac tgaaggaaca aaaacaagaa caaaagccag 2040
agagaccaaa gagaaagtta agtgaaaaac aacttgctgc attagctgct ggaagacaga 2100
agaacccacg tttgctggcg aagaaagcta gagaagaagc aaaagcaaag gaagaacaaa 2160
aagcaaagga agctgaagca aagaaagctg aagcaaagaa agagaaaaag aaaaagaaaa 2220
agaaaaagaa aaagaaaaag aaaaagaaaa agaaaaagaa aaagaaaaag aaaaagaaaa 2280
agaaaaagaa aaagtaaggt tctctcttct gccgtta 2317
<210> 231

<211> 4552

<212> DNA

<213> Artificial Sequence

<220>
<223> SEQ ID NO 231 presents exanple 231 of a designer Methanosarcina
barkeri cell surface-linked Lipase-polylysine DNA construct (4552

bp)
<400> 231
agaaaat ct g gcaccacacc atgaaagata ggggaaaatt gcattcagta cctttagtgt 60
taatggcatt atttttcgta tttttggttt caaactcagc tgtaacgtta gctgcccagg 120
aaattaagct ctcagaggat attggactaa atggagagac ttctatttac ggtgataaag 180
tggtgtggtc atattgggac aaaattcatc tttatgacct aaaaaccgga aatgatacta 240
taattaccat gcctgaacat tatgtatcac atcctgctat atatgataat aaaattgtat 300
actgtcttta taatgtaaat gagaatccag ttagggtcag actttacgtg tatgatatac 360
ttaattctac aagttcacta atcacagaga atttgtccca ttgtgttcct gatatttacg 420
gt gat agaat tgtgtgggct gcggaacgcg actacaagac cgatgtctac atgtacaata 480

Pagi na 445



tttccactca
at gaaaacaa
acaattccat
t gat caacac
aggat agt cg
caact gagaa
ctatctatgg
t gt acaat ct
ctgatatcta
ct ggt gat gt
cacaagct gg
ct gat accag
act caaaaca
ctttaacagt
taactccccc
ct ct aat ggt
ctatttcctg
tccacacatt
taaatcttac
ttgttatcga
ttcccctgac

t cgacaat aa

t acacaaact
aat agt at gg
t agcagagat
t at cggaaga
caat t cagac
agaaagccgg
ggacaggat a
ct caact aag
cggagacagg
ttatttttgt
gtttacatcc
cact ggt gga
t gccat gaat
t acaaat gaa
acaaccacca
gtctttccat
gt at t gggat
t cacaccacg
t gt aggaaat
t ccaaaagct
ggtacagttt

t ggaaaaaca

cagat aacca
gt gggtt acg
agtatttgca
gcatatgctc
tttactggga
atctcttaca
gt at gggat g
aaggagact c
atagtgtata
gatatctatg
aat gt gactt
gt accaactt
gcaacccat a
gcaggcaat a
gt ggcagat t
ggt agaatta
tttggcgatg
aat gcaat cc
ttcgtgggta
cccgat gcaa
aat gacactt

gact caaccg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

caagaggat c
gggacaat gg
tttatgacct
ccgtgatcta
gaagagggga
gcggacagtc
at aat cgcaa
agat taccac
gt gat aat cg
t gt at gat ct
ccggaat agc
cctggcattg
cgtttacaaa
gcacggt aac
tttatgctaa
tt ggcaaagc
gcatttattc
acacatttac
at agt acagc
attttagtag
ct caaaat gc

at gt aaaccc

t gcaagt aac
aactattata
ttccact aag
cagt gat agg
tgtctacatg
ctcgttaggt
t ggaaaat gg
cagt ggaagt
tcaaagattg
cact gct aga
acct ct aacg
ggacact ggt
cccaggggt g
gaaaccgaat
t gt aacct ct
t acaagt aaa
aaaacacacc
aaaaccaggg
gacaaagcca
taacattatc
aacgt caagg

tgtttataca

ccttcaat at
gat aaaaat a
aaggaaact a
at agt at gga
t at aacct ct
tcgtctccag
gatatttaca
gcaat gggac
acccctggtc
cccat agaac
gtattattca
gacggtattt
tataacgtta
tatattactg
ggaaaagcac
ggcgaagaac
acgaat gcaa
atttacacag
gattacat ag
gagggttatg
gt at gggact

tttacaacac

Pagi na 446

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



caggaat cca
at acgat aat
at cct gat at
tctacatgta
agacat at cc
atgatatcta
gcgct cagag
at aaaggt at
gaat acct ca
t aagt ccgga
acggagaagc
gagaagat gt
ttactaccaa
aagatttccg
ctcagattac
at aggaagt a
t gt at gat ct
t agaacaaca
ct gcggggceg
ccagcgccgt
at ggcat gac
tgtattacca

gccagettge

tact gttaac
tgtacttaca
ct at ggt aat
cgatctctcc
ttcactctac
t at gt acaat
acct aaaat ¢
ttacgt gcac
atat att aat
tatttacatg
aacattccct
caccaccgat
t aaat caagt
caacgaat ac
caccagcgga
tagttatcat
cact gct aga
cct cat gacg
gccat cagca
tct cgct ggg
cttgcgegte
cggcggcet gt
ct ggttcagt

ct gacagt aa
gaaaat gaga
agaat agt at
act t ccaggg
t gt gat agaa
atatctactt
t at ggt gaca
gacct at cca
at gcaaggt a
t acgat ct ct
aacgtctatg
at ct acat gt
caat actatc
atcaatattt
ggt gcacacg
agat cacccg
cccat ggaac
tt ggaaaaag
cgagaacaga
gcaacggaaa
gt ct cgcecge
tttgtgageg
gggt gccggg

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

gaaat gctta cggcactacc tcaaaaactg

tccggattac
ggcaagacct
aaaccaggat
t agt gt ggca
caaaagaaac
ggat aat gt g
cttctaagga
act t gat agt
ccacttcaaa
gt aacaggat
acgatttatc
ctgctattta
acat gt acga
at cct gat at
ttgatcat gt
cacaaact gg
gtattgcttc
gt attgat ga
cgcgt gt aca
caaaaagcaa
gcgactttgce
t gat cgccgt

aaccagcgaa
t cgcaacgga
cact gct aat
agat gat cgt
t caaat aagc
gat ggat t at
aact cggat a
ct ggcat gat
ggaaact caa
agt gt ggaaa
cacttccaag
t ggt aat aag
t ct ct caact
ct at ggagac
tttttttagt
acttacatcc
gct ggt t gag
ccggagaaac
ggt t gaagac
cggcttgecta
cacccat gac

gcagt accgt

ttagcatccc
aact acgat a
gaat caaat ¢
aat ggacagt
act agcgggce
cgaact agaa
atttcaaaag
cttcgataca
at aacct cca
gagt ggcaca
aagact caga
at agt at ggg
cagaaggaga
aggat t gt at
gatatctata
aat gt gactc
gagtttattg
ggct at ctcg
at cacgct cg
cccaccattg

aaccaattgc

ctggcgccgg

Pagi na 447

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



agtacacttt
at gcgcagcg
gccacct cgc
agcttatcct
acggcgagga
cggccacacc
tgccgecggt
t gt accggcg
ttcacggttt
t cgcct ggeg
t aacccaagc
agaagaagga
agaagaagaa
agaagaagaa
aact aaaggc
cgaagaagag
caaat at cgt
tt gaagcatt
aagaacaaaa
ct gct ggaag
caaaggaaga

aaaagaaaaa

t ccggcggeg
gcttggegtt
cctggt caca
gatttaccct
ttacatcatt
cgct acccat
tcatatcctg
gttaat agca
ctttcagtta
t acgat gaat
agat gat gca
gaaggagaag
gaagaagaag
gt cgaaagag
gaaaaaggt a
gt acct ggaa
agaaat gact
gaagaaagaa
gccagagaga
acagaagaac
acaaaaagca

gaaaaagaaa

cacgat gat g
gacgccgcgce
gcgct acgece
at gct cgacg
acccgggat a
ccggaagcca
acggccgaat
caagggat ag
ggcgggat aa
gctgtatatt
aat gaggaag
aagaagaaga
aagaagaaga
agaaagat aa
gaggcgaaaa
aaaagaaaaa
cagacaagtc
attcgcgagc
ccaaagagaa
ccacgtttgc
aaggaagct g

aagaaaaaga

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

cggaacgagg
gcat cacgct
t gaaagcggc
ct accgccag
cgctgcttag
gtccgetgtg
ttgatccttt
aaagcacctg
gcct cgeggce
tcttgettgt
gt gct gaaga
agaagaagaa
agaaggt ggc
aggcgaaaga
aggccaacgc
gcct ggaaag
at at ggacaa
aaattttatc
agtt aagt ga
t ggcgaagaa
aagcaaagaa

aaaagaaaaa

cgccaacatt
ggccggcegac
gggagt at gg
cat ggcaagc
cggct acgaa
gcgcgaagat
gcgcgat gag
ccagcgct at
aaagcaggcg
cttatccgcece
t ggt acacag
ggagaagaaa
gaagaagaag
gagaaaggt a
gaaaaaggca
ggt aaaaaag
gacccaaggg
cgaact gaag
aaaacaactt
agct agagaa
agct gaagca

gaaaaagaaa

at ct at cggt
agcgcecggeg
caacct gcgc
tacgccagca
atgtatttag
tttaacgggc
ggagaagcgc
ct gggcgt ca
at gcgcgat a
gggttgttgce
ggt ggagagg
aagaagaaga
gaggcggcaa
aaggcgaaaa
aagaagaagg
gt gaagaaga
gt cat agat g
gaacaaaaac
gctgcattag
gaagcaaaag
aagaaagaga

aagaaaaaga

Pagi na 448

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt
4552

aaaagaaaaa gaaaaagaaa aagaaaaagt aaggttctct cttctgccgt tg

<210>
<211>
<212>
<213>

232
2533
DNA
Arti

<220>
<223>

sp.

ficial

Sequence

SEQ ID NO 232 presents exanple 232 of a designer Synechococcus
strain PCC 7942 nirA-pronoter-controlled cel

Li pase- pol yl ysi ne DNA construct (2533 base pairs (bp))

<400> 232
agaaaat ct g

tctgttacca
cttgaggttg
ggcttagtcg
gcttttgctg
gctcgaattc
cgcccgt cag
gaaat caaaa
gtcttgaatc
gaggagttta
aacggctatc
gacat cacgc
ctacccacca
gacaaccaat
cgt ct ggcge

attatctatc

gcaccacacc
attgcgaatc
cccgecgagge
at gcact caa
cact accacc
tcaagtttca
ttgattcgtt
at gcgacagt
gcgtcatttt
ttgctgcggg
t cgccagege
t cgat ggcat
ttgtgtatta
t gcgccagcet
cggagt acac

ggt at gcgca

cttcttgcag
gagaact gcc
gggttgtttt
t agcgacggt
gggcacagt g
cgttacggca
agaaggcgca
tttgtctget
aat gggcat g
gcggccat ca
cgttctcgcet
gaccttgcgc
ccacggcggc
tgcctggttc
ttttccggeg

gcggettgge

aacatgcatg atttacaaaa agttgtagtt

taat ct gccg
cagacgct ac
ccttttaccg
acaacgct gg
ggtgctct at
ccaattccca
gatattgcct
acgt t ggaaa
gcacgagaac
ggggcaacgg
gtcgtctcge
tgttttgtga
agt gggt gcc
gcgcacgat g
gttgacgccg

agt at at gat
t cacagccgt
tctttgcacc
tt cagaaccc
ccaaagcaga
tt ggacgagc
gt gat aacgg
aaggt attgc
agagt att ga
aaacgcgt gt
cgccaaaaag
gcggcgactt
gggt gat cgc
at gcggaacg

cgcgcat cac

ggccaaaat ¢
t gaagt cgct
t accgat gat
gccgcaact a
cct gat cgat
agagccgttt
cattgttcat
ttcgetggtt
t gaccggaga
acaggtt gaa
caacggcttg
t gccacccat
cgt gcagt ac
aggcgccaac

gct ggccggce

Pagi na 449

sur face-I|inked

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gacagcgccg
t ggcaacctg
agct acgcca
gaaatgtatt
gattttaacg
gagggagaag
t at ct gggcg
gcgat gegeg
gccgggat t gt
cagggt ggag
aaaaagaaga
aaggaggcgg
gt aaaggcga
gcaaagaaga
aaggt gaaga
ggggt cat ag
aaggaacaaa
cttgctgcat
gaagaagcaa
gcaaagaaag
aaaaagaaaa

ccgct act aa

gcggccacct
cgcagct t at
gcaacggcga
t agcggccac
ggct gccgece
cgct gt accg
tcattcacgg
at at cgcctg
tgctaaccca
aggagaagaa
agaagaagaa
caaagaagaa
aaaaact aaa
aggcgaagaa
agacaaat at
at gt t gaagc
aacaagaaca
tagct gct gg
aagcaaagga
agaaaaagaa
agaaaaagaa

agcctgattt

cgccetggtc
cctgatttac
ggattacatc
acccgct acc
ggttcatatc
gcggttaata
tttctttcag
gcgt acgat g
agcagat gat
ggagaaggag
gaagaagaag
gaagt cgaaa
ggcgaaaaag
gaggt acct g
cgt agaaat g
att gaagaaa
aaagccagag
aagacagaag
agaacaaaaa
aaagaaaaag
aaagaaaaag

gtcttgatag

LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

acagcgct ac
cctatgctcg
attacccggg
cat ccggaag
ct gacggccg
gcacaaggga
ttaggcggga
aat gct gt at
gcaaat gagg
aagaagaaga
aagaagaaga
gagagaaaga
gt agaggcga
gaaaaaagaa
act cagacaa
gaaat t cgcg
agaccaaaga
aacccacgtt
gcaaaggaag
aaaaagaaaa
aaaaagaaaa

ctgctcctge

gcct gaaagc
acgct accgc
at acgct gct
ccagt ccgcet
aatttgatcc
t agaaagcac
t aagcct cgc
atttcttgct
aaggt gct ga
agaagaagaa
agaagaaggt
t aaaggcgaa
aaaaggccaa
aaagcct gga
gt cat at gga
agcaaatttt
gaaagtt aag
tgct ggcgaa
ct gaagcaaa
agaaaaagaa

agt aat aat a

ctttgggcag

ggcgggagt a
cagcat ggca
t agcggct ac
gt ggcgcgaa
tttgcgcgat
ct gccagegc
ggcaaagcag
tgtcttatcc
agat ggt aca
gaaggagaag
ggcgaagaag
agagagaaag
cgcgaaaaag
aagggt aaaa
caagacccaa
at ccgaact g
t gaaaaacaa
gaaagct aga
gaaagct gaa
aaagaaaaag
gt gat cccgg
gggetttttt

Pagi na 450

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



LI STADO SECUENCI AS COLO-23021-801-001- 8. t xt

ctgtctgcca ttcttgagga tggcggactc tttccctttt gctctacgecc catgaatgcg 2340
at cgcagtct cccctgtcca gcacgttgga gtgattggtg gtggccagtt agcttggatg 2400
ctggcaccag cagcgcaaca gttggggatg tcgctgcacg ttcaaacacc caatgatcac 2460
gacccagcag tagcgat cgc ggat caaacc gtattagcag cagttgctga cgcggttctc 2520
tcttctgecg tta 2533

Pagi na 451



