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<400> 1
Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val Asn
1 5 10 15

Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe Thr
20 25 30

Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu His
35 40 45

Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp Phe
50 55 60

His Ala Ile His Val Ser Gly Thr Asn Gly Thr Lys Arg Phe Asp Asn
65 70 75 80

Pro Val Leu Pro Phe Asn Asp Gly Val Tyr Phe Ala Ser Thr Glu Lys
85 90 95

Ser Asn Ile Ile Arg Gly Trp Ile Phe Gly Thr Thr Leu Asp Ser Lys
100 105 110

Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val Ile Lys
115 120 125

Val Cys Glu Phe Gln Phe Cys Asn Asp Pro Phe Leu Gly Val Tyr Tyr
130 135 140
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785 790 795 800

Phe Ser Gln Ile Leu Pro Asp Pro Ser Lys Pro Ser Lys Arg Ser Phe
805 810 815

Ile Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe
820 825 830

Ile Lys Gln Tyr Gly Asp Cys Leu Gly Asp Ile Ala Ala Arg Asp Leu
835 840 845

Ile Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu
850 855 860

Thr Asp Glu Met Ile Ala Gln Tyr Thr Ser Ala Leu Leu Ala Gly Thr
865 870 875 880

Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile Pro
885 890 895

Phe Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr Gln
900 905 910

Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe Asn Ser
915 920 925

Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Ala Ser Ala Leu
930 935 940

Gly Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr
945 950 955 960

Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu
965 970 975

Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln Ile
980 985 990

Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val Thr
995 1000 1005
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1205

Phe Ile

1220

Cys Cys

1235

Cys
1250

Leu Lys

1265

<210> 2
<211>
<212>
<213>

ADN
<220>
<223>

<400> 2
ccatcttcaa

aatttgggga
gtgacgtttt
tgacgtcaaa
aggaaatgag
gaatgaggaa
gggcegagta
tttccgegta
agtttgtaca
tagattttgc
tggeggecegc
tgcacaagat

tacaaggggt

Ala Gly Leu Ile

Met Thr Ser Cys

Gly Ser Cys Cys Lys

Gly Vval Lys Leu

30842

taatatacct

ggaaggeces
gatgacgtgg
cgaggtgtgg
gtgtttctgg
gtgaaaatct
gactttgacc
cggtgtcaaa
aaaaagctga
ataaaaaaca
cgatttattc
aaaaatatat

gttatgagcc

1210

Ala
1225

Cys
1240

Phe
1255

His
1270

Secuencia artificial

Ile Val Met Val Thr

Asp Glu Asp Asp Ser

Tyr Thr

1215

Ile
1230

1245

Glu
1260

caaacttttt gtgcgcgtta atatgcaaat

tgattggtcg
ttgcgaggag
tttgaacacg
gcggatgcaa
gagtaatttc
gattacgtgg
gtccggtgtt
acgagaaacg
gactacataa
aacaaagcca
catcatgaac

atattcaacg

agggatgagc
gagccagttt
gaaatactca
gtgaaaacgg
gcgtttatgg
gggtttcgat
tttacgcgat
taaaatgata
tactgtaaaa
cgttgtgtct
aataaaactg

ggaaacgtct

gaccgttagg
gcaagttctc
attttcccge
gccatttteg
cagggaggag
taccgtgttt
cgctagcegac
taaatatcaa
cacaacatat
caaaatctct
tctgcttaca

tgctcgaggc

Met Leu

Ser Cys Leu Lys Gly Cys Cys Ser

Pro Val

ChAdOx2: Vector viral basado en adenovirus de Chimpancé C68

gaggegtttg
ggcggegecega
gtgggaaaag
gctctetgac
cgcgaaaact
tatttgccga
ttcacctaaa
atcgatcaca
tatattaaat
ccagtcacta
gatgttacat
taaacagtaa

cgcgattaaa

60

120

180

240

300

360

420

480

540

600

660

720

780



ttccaacatg
aggtgcgaca
tggcaaaggt
ggaatttatg
actcaccact
aggtgaaaat
ttgtaattgt
gaataacggt
acaagtctgg
tggtgatttc
tgttggacga
cggtgagttt
tgatatgaat
taattggttg
cgtatttgeg
tgtcaaaaag
tcagttgctc
aatgaagccc
gaggtcgccc
aatgcagttt
acagagtgat
tctgctgtca
ctggcgcatg
ggctgatctc
aatataaatg
tatgttgtgt

tgatatttat

gatgctgatt
atctatcgat
agcgttgcca
cctcttccga
gcgatcceccg
attgttgatg
ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctccttcat
aaattgcagt
taacactggc
cgctgatttt
aggtatgcta
aaggcatata
gtcgtctgeg
ggtttattga
aaggtttaca
attattgaca
gataaagtct
atgaccaccg
agccaccgceg
tcaggctccc
tttacagtat

atcattttac

tatatgggta
tgtatgggaa
atgatgttac
ccatcaagca
ggaaaacagc
cgctggeagt
gcgatcgegt
cgagtgattt
ataagctttt
accttatttt
cagaccgata
tacagaaacg
ttcatttgat
acgcgtggat
tgcggtataa
tgaagcagcg
tgatgtcaat
tgccgaacgc
aatgaacggc
cctataaaag
cgcecgggeg
cccgtgaact
atatggccag
aaaatgacat
ttatacacag
tatgtagtct

gtttctegtt

taaatgggct
gcccgatgeg
agatgagatg
ttttatccgt
attccaggta
gttcctgege
atttcgtctc
tgatgacgag
gccattctca
tgacgagggg
ccaggatctt
gctttttcaa
gctcgatgag
ccggcttact
gaatatatac
tattacagtg
atctccggtc
tggaaagcgg
tcttttgetg
agagagccgt
acggatggtg
ttacccggtg
tgtgccggtc
caaaaacgcc
ccagtctgca
gttttttatg

cagctttctt

cgtgataatg
ccagagttgt
gtcagactaa
actcctgatg
ttagaagaat
cggttgcatt
gctcaggegc
cgtaatggct
ccggattcag
aaattaatag
gccatcctat
aaatatggta
tttttctaat
aaaagccaga
tgatatgtat
acagttgaca
tggtaagcac
aaaatcagga
acgagaacag
tatcgtctgt
atccccctgg
gtgcatatcg
tccgttatcg
attaacctga
ggtcgaccat
caaaatctaa

gtacaaagtg

tcgggcaatc
ttctgaaaca
actggctgac
atgcatggtt
atcctgattc
cgattcctgt
aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgcct
ttgataatcc
cagaattggt
taacagtatg
acccgaagta
gcgacagcta
aaccatgcag
agggatggct
gggctggtga
ttgtggatgt
ccagtgcacg
gggatgaaag
gggaagaagt
tgttctggge
agtgactgga
tttaatatat

gtgatcgatt

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



cgacagatcg
cagaataact
tttgagggag
cgtcagaatg
accctgacct
gcatctgeeg
gtggccaact
ctgatggccc
cagctgcagg
caataaataa
ttcgcgegeg
ccaggacccg
ggtggaggta
catagcaggg
cgggcagccc
gggagatgag
gcctggegtt
tatcatgcaa
ggttttccat
agacgtttcg
ttttaatgaa
gggcgtagtt
tgtccacctg
aaagcaagtt
tgaccggctg
ccacctcgtt

gctctecccc

cgatcgcaag
gaaatctgtg
gggtattcag
tgatgggatc
atgcaaccct
ccagcgecgt
cgagttccac
agctcgaggc
agcagacgcg
acggagacgg
gtaggccctg
gtagaggtgg
gctccattge
gcgcagggca
tttggtgtag
gtgcatcttg
catgttgtgc
cttggaaggg
gcactcatcc
geggtcggac
tttggggcgsg
cccctcacag
cggggcgata
ccggagcagc
caggtggtag
catcatctcg

cagggatagg

tgagtagtgt
cttttctgtg
cccttatctg
cacggtggac
gagctcttcg
gcgeggaatg
caataatccc
cttgacccag
ggccgeggtt
ttgttgattt
gaccaccggt
gcttggatgt
agggcctcgt
tggtgttgca
gtgtttacaa
gcctggatcet
aggaccacca
aaggcgtgaa
atgatgatgg
acatcatagt
agggtgccegg
atctgcatct
aagaacacgg
tgggacttgc
ttgagggaga
cgcacgtgca

agctcctgga

tctggggegg
tgttgcagca
acggggegtc
ggceggececg
tcgttggacg
gccatgggeg
gccagectga
cgcctgggeg
gccacggtga
taacacagag
ctcgatcatt
tgaggtacat
gctcggggst
caatatcttt
atctgttgag
tgagattggc
gcacggtgta
agaatttggc
cgatgggccc
tgtggtcctg
actgggggac
cccaggcttt
tttccgggsc
cgcagccggt
gacagctgcc
tgttctcgeg

gcgaggcgaa

gggaggacct
gcatgagcgg
tccectectg
tgcagcccegc
cagctgecgc
ccggctacta
acgaggagaa
agctgaccca
aatccaaata

tctgaatctt

gagcacccgg
gggcatgagc
ggtgttgtaa
gaggaggaga
ctgggaggga
gatgttaccg
tccggtgceac
gacgcctttg
gtgggcgece
ggtgaggtca
aaaggtaccc
gagctcggag
gegggagatg

ggggccegtag

gtccteccegg
caccagttcc

gtttttcage

gcatgagggc
aagcggctcc
ggcgggagtg
gaactcttca
cgcagctgcet
cggcactctg
gctgttgetg
gcaggtggct
aaaaatgaat
tatttgattt
tggatctttt
ccgtcceggg
atcacccagt
ctgatggcca
tgcatgeggg
cccagatccc
ttggggaatt
tgcccgecca
gcctgggcaa
tcataggcca

tcgatcccgg

ggggggatca
agctgggecg
atgaccccga
aggageeeses
gccaggaggc

ggcttgagtc

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



cgtcggccat
cggtgatgtg
gctgegggag
gggtcgeagce
ggcgettgeg
gccctgegeg
gtggcctttg
cttgagggeg
gcagtgggcg
aaaaaccagt
gtgtccccgc
gtcctcgagc
agcccgggtc
cagcgggtcc
ggtgattggc
gggtgegggt
ttggggtage
tagaaacgag
gtccatctgg
gagggcgttg
gcgctecttg
gaagacggtg
gatgaggtcc
tccgeecttg
ggcatcgatg

cagatcgtcc

gggegtgeec

gggcattttg
ctctacggca
tagggcacca
gtccgegtcea
agggtgcgcet
tcggccaggt
gcgeggagcet
tagagcttgg
cagacggtct
ttcccgecgt
tgggtgacaa
ggtgtgecgce
caggccagca
accttttcca
ttgtaagtgt
ccctgetegt
tattccctct
gaggatttga
tcagaaaaga
gagaggagct
gcggegatgt
gtcagctcgt
acactggtgg
cgcgagcaga
gtgaagatgc
agggcagctt

cagggcatgg

gagagggttt
tctcgatcca
gacgatgggc
gegtggtctc
tcaggctcat
agcaattgac
tacctttgga
gggcgaggaa
cgcactccac
tctttttgat
agaggctgtc
ggtcctectc
cgaaggaggc
gggtatgcaa
aggccacgtg
cctcactgtc
cgaaggegeg
tattgacggt
cgatcttttt
tggcgatgga
tgagctgcac
cgggcacgat
ccacctcgcec
agggegeecag
cgggcaggag
gccattcgeg

gatgggtaag

gttgcaagag
gcagacctcc
gtccagcgca
cgtcacggtg
ccggctggtc
catgagttcg
agtctgcccg
gacggactcg
gagccaggtg
gcgtttctta
cgtgtccccg
gtagaggaac
cacgtgggac
acacatgtcc
accgggegtc
ttccggatcg
catgacctcg
geeggeggag
gttgtcgagc
gcgcatggtc
gtactcgegc
tctgacctgc
gcgcaggggc
ggggtccagce
gtcggggtca

cacggccagc

cgcggagecs

ttccaggcegg
tcgtttcgeg
gccagggtcc
aaggggtgcg
gaaaaccgct
tagttgagcg
caggcgggac
ggggcgtagg

aggtcgggct

cctttggtct
tagaccgact
cccgeccact
gggtagceggt
ccctegteca
ccggeegeges
ctgtccagga
gcactcaggt
atgcctttca
ttggtggcga
tggttttttt
gccacgcact
cagccccgat
tcattagtcc
atgacctcgt
aagtagctga
gcgegetegt

tacatgccgc

tcccagaget

ggttgggacg
ggtccttcca
cgccgggcetg
cccgatcggce
ccteggecgce
agaggaggea
cgtccgegece
ggtcggggtc
ccatgagctc
ttatgggccg
ccgagacgaa
cgttgtccac
catccaggaa
gggtataaaa
gcgccagetg
tgtcagtttc
agagcccctc
aggagccgta
ccttgteggce
tccattcggg
tatgcagggt
agcagaggcg
cgggggggtc
tggaagtggc
agggactgag

agatgtcgta

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



gacgtagagg
gctggegegce
ggtgegactg
ggagatggtg
gatgaagtgg
cagagcgcag
ccacagctcg
cccgtectga
gcagcagccc
cgtgagggcg
gtcgcagccc
caaagcgaaa
gatgcggaaa
ctcgtcgaag
cttgacgtgg
gtgctgcteg
atccacggcc
cattttttcg
gagctggagg
gaccagcatg
atcgtaggtg
ctcctgecac
cgccgaacac
atgcacgtgc
gagtcgtggc
tgcctcgatg

agcgggtegg

ggctcctcga
acgtagtcat
ggcttttcgg
ggcctttgga
gcgtaggagt
tagtcgaggg
cggttgagaa
tctgcacggt
ttctccacgg
aaagtgtccc
ccctgetecc
gtaacatcgt
ggttggggca
ccgttgatgt
ggcagtttct
agcgcccagt
agggcggttt
ggggtgacgc
gcgagatcga
aaggggacga
aggaagagcc
caattggagg
tcgtgettgt
tgcacgagct
gcctgeatcet
gtggtcatgc

agagcgagga

ggatgccgat
acagctcgtg
cgcggtagac
agatgttgaa
cttgcagctt
tctcctggat
ggaactcttc
aagagcctag
ggagggcgta
tgaccatgac
agagctggaa
tgaagaggat
cctcggeecg
tgtggcccac
tgagctcctc
cggcgagatg
gcagacggtc
agtagaaggt
gggcgagctc
gctgettgec
tttcggtgeg
aatggctgtt
gtttatacaa
gtacctgagt
cgtgctgtac
tgacgagccc

cgagggcecs

gtaggtggeg
cgagggggcg
gatctggegg
gtgggcgteg
ggcgacgagc
gatgtcatac
gcggtecttc
catgtagaac
ggcctgggeg
cttgaggaac
gtccgtgegce
cttgcccgeg
gttgttgatg
gatgtagagt
gtaggtgagc
ggggttggeg
ccggtactga
gcgggggtcec
gacgagccgg
gaaggacccc
aggatgcgag
gatgtgatgg
gcggccacag
tcctttgacg
tacgtcgtgg
gcgegggage

caggccggag

tagcagcgcc
aggagccccg
aaaatggcat
ggcagtccga
tcggeggtga
ttgagctgtc
cagtactctt
tggttgacgg
gcettgegea
tggtgcttga
ttcttgtagg
cggggcataa
acctgggcgg
tccacgaatc
tcgtcggggt
cggaggaagg
cggaactgct
ccgtgccagce
tcgtccecgg
atccaggtgt
ccgatgggga
aagtagaaat
tgctcgcaac
aggaatttca
tggtcggect
caggtccaga

ctgtccaggg

ccccgeggat
ggcccaggtt
gcgagttgga
ccgagtcgeg
ctaggacgtc
ccttttgttt
cgagggggaa
ccttgtaggce
gggaggtgtg
agtcgatatc
cggegttgeg
agttgcgagt
cgagcacgat
gcggacggec
cgctgagccc
aagtccagag
gcccgacggc
gatcccattt
agagtttcat
aggtttccac
agaactggat
gccgacggeg
gctgeacgeg
gtgggaagtg
ggccctettce
cctcggegeg

tcctgagacg

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



ctgcggagtc
ggcgegegeg
ggcttgeagg
ctggggcgac
ggcgecagses
gcgggtaggt
acgtcctgga
gagagttcga
acgtcgcccg
tgaaggtctc
atgagctgcg
ccctcgggat
aagaccgcgt
gtgacgaaga
tccaaacgtt
gccgagacgg
tcgegctcega
tcttctactt
cgcacgggca
tcggtgacgg
aggtggecegg
tgccccgtag
cgctgaacga
ggcgggtcat
gcggttctga
atgcgcagac

tagtcctgca

aggtcagtgg
aggtccagat
gtcccgtgec
gggggcggtyg

gcggeteggg

tctggtactg
tctgacgect
cagaatcaat
agttgtcctg
cgcggeeggc
agaaggcgtt
cgceggegeg
agttgcagag
aatacatgat
ccatggcctc
tcaactcctc
aggcccccgg
cctcctcagg
gacggtcgat
cgcgeecgtc
gggegtcccc
ggactccgeg
aggcttcgag
gttggttggg
gacggcggat
ggtcggccat

tgagccgctc

gcagegeeses
ggtacttgat
cctggggtet
cctcttecat
gcccggaggc
cgcccggaga
ctgggtgaag
ctcggtatcg
gtaggcgatc
gcgctccacg
catgcccgcec
catgaccacc
gcgctggtag
ccagcggegg
gtaaaagtcc
ctccagaaga
gagttcctcc
cggcagtggt
gaagcgctcg
ctcgegggec

gttgggcagg

caaggacctg
ccagtcgcag
agegegeeces
ggtggcgagg
gccccaggeg

cacgggcacc

cgcgeggttg
ctccaccgeg
gaccaccgtc
ggttagaagc
aggggcggea
agactggcgt
gccacgggac
ttgacggcgg
tcggtcatga
gtggccgega
tcgttccaga
tgggcgaggt
aggtagttga
agcggcatct
acggcgaagt
cggatgagct
acttcctctt
g8cgLeLeLLag
atggtctcgc
cgcagcgtga
gagagggcgc
agcgtctcga
tcgcaaggta
gcgatgetgce
agcaccaggt
tggtcctgac

tcctectege

acttgcagga
ccattggtgg
cccegtttcet
ggcgecgagsg
ggggcacgtc
gagcgacgac
ccgtgagttt
cctgccgeag
actgctcgat
ggtcgttgga
cgcggectgta
tgagctccac
gcgtggtggc
cgctgacgtc
tgaaaaactg
cggcgatggt
cttcctectce
ggggcctgeg
cgcgeeggceg
agacgccgcec
tgacgatgca
gatccacggg
ggctgagcac
tggtgatgaa
ctttgggccc

acctggccag

ccgegeggec

gtttttccag
cgacgtcgat
tcttgggege
acgcgegecg
ggcgeegegce
gcgacggttg
gaacctgaaa
gatctcttgc
ctcctectcet
gatgcggcecec
gaccacgacg
gtggcgegtg
gatgtgctcg
gcccagegcec
ggagttgcgc
ggcgegeacc
cactaacatc
tcgeeggege
tcgcatggtc
gcgcatctcec
tcttatcaat
atctgaaaac
ggtttcttet
gttgaaatag
ggcttgetgg
gtccttgtag

gtgcatgcgc

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880



gtgagcccga
aggatggctt
tggtaggctc
tggtggeccg
atgtagtcgt
tggcggtaga
gtgcggtggt
gecgegeggsga
gtgggcacgg
gaaagcggtc
gtgtaccccg
cccgtctcga
ttttttttgg
ctgccgtagt
ggccggattc
agccgacttc
catcccgtac
cagccggegc
gtgagcgges
gcgegectgg
cgcgaggect
gagatgcgcg
agggtgctga
gcgcacgtgg
aacttccaaa

ctgggcctga

ccgctgacgg

agccgegetg
gctggatctg
cggtgttgat
gacgcacgag
tgcaggtgcg
gcggecateg
agccgtagat
actcgcggac
tctggeecgt
agcggctcga
gttcgaatct
cccaagcctg
aggccggatg
ctggagaaga
cgcggctaac
tccagttacg
tgcggcagat
ttctgecccc
ctggacagag
gggcgtegtc
acgtgcccaa
cggcceggtt
gggacgagga
ccgeggecaa
aatccttcaa
tgcacctgtg

cgcagctgtt

gggctggacg
ggtgagggtg
ggtgtaggag
ctcgtggtac
caccaggtac
ctcggtggeg
gtacctggac
gcggttccag
gaggcegeseyg
ctcegtggcec
cgaatcaggc
caccaaccct
agactagtaa
atcgccaggg
gagggcgtgg
gagcgagccc
gcgcccccac
gccccageag
ttatgatcac
gccggagegg
gcagaacctg
ccacgeggeg
tttcgaggeg
cctggtcacg
caaccacgtg

ggacctgctg

cctggtggtg

agcgccaggt
gtctggaagt
cagttggcca
ttgaggegeg
tggtagccga
gggecegecgs
atccaggtga
atgttgcgcea
cagtcgtgga
tggaggctaa
tggagccgcea
ccaggatacg
gcgeggaaag
ttgcgttgeg
ctgccecgtce
ctcttttgtt
caccctccac
caacttccag
cagctggect
cacccgegeg
ttcagagaca
cgggagctgc
gacgagctga
gcgtacgagc
cgcaccctga

gaggccatcg

cagcatagtc

cggcgacgac
catcaaagtc
tgacggacca
agtaggcgcg
tgaggaagtg
gcgegaggtc
tgccggegsgc
gcggcaggaa
tgctctatac
gcgaacgggt
gctaacgtgg
gaggcgggtc
cggccgaccg
gtgtgccccg
gtttccaaga
ttgtttgttt
cgcaacaaca
ccacgaccgc
tggaagaggg
tgcagatgaa
ggageggega
ggcgeggect
cggggatcag
agaccgtgaa
tcgcgegega
tgcagaaccc

gggacaacga

gcgeteggeg
gacgaagcgg
gttgacggtc
cgtgtcgaag
cggeggegec
ctcgagcatg
ggtggtggag
gtagttcatg
gggcaaaaac
tgggctgegce
tattggcact
gttttgcaac
cgatggctcg
gttcgaggcc
ccccatagcec
ttgccagatg
gccccctceca
cgcggecgcec
cgaggggctg
aagggacgct
ggagcccgag
ggaccgaaag
cccecgegegce
ggaggagagc
ggaggtgacc
caccagcaag

agcgttcagg

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500



gaggegetgce
ctgcagagca
aacttctcgg
gtgcccatag
ctgaccctga
gccagcaggc
accggggeeg
cccagccgcec
gtggacgagg
aacaacaaca
gcattaactc
gcaaccccga
ccgtggtgcec
tggtggagaa
agcgegtggc
acgtgcgcga
tggtggeget
actacaccaa
tgtaccagtc
acctgagcca
accgcgegac
ccccctteac
tgtaccgcga
acgtgagccg
tgctgaccaa
gcatcctgeg

ccagcgccegc

tgaatatcac
tcgtggtgca
tgctgagttt
acaaggaggt
gcgacgatct
ggcgegaget
ggaccgaggg
gggccttgga
agggcgagta
gccacctect
ctcggacgat
agcctttaga
ctcgegetcec
caaggccatc
ccgctacaac
ggccgtggec
gaacgccttc
cttcatcagc
cgggeeggac
ggctttcaag
ggtgtcgagc
ggacagcggc
ggccatcggc
cgcecctgggc
ccggtcgcag
ttacgtgcag

gctcgacatg

cgagcccgag
ggagcgeggg
gggcaagtac
gaagatcgac
gegggtetac
gagcgaccag
ggagagctac
ggcggcggea
cctggaagac
gatcccgcega
tggacccagg
cagcagcccc
aaccccacgc
cgcggegacg
agcaccaacg
cagcgcgagc
ctcagcaccc
gcecctgegec
tacttcttcc
aacttgcagg
ctgctgacgc
agcatcaacc
caggcgcacg
caggacgacc
aagatcccgc
cagagcgtgg

accgcgegea

ggccgetggce
ctgccgetgt
tacgctagga
gggttttaca
cgcaacgaca
gagctgatgc
tttgacatgg
ggaccctacg
tgatggcgeg
tgcgggcegsc
ccatgcaacg
aggccaaccg
acgagaaggt
aggccggect
tgcagaccaa
ggttccaccg
agcccgcecaa
tgatggtgac
agaccagtcg
gcctgtgggg
cgaactcgceg
gcaactcgta
tggacgagca
cgggcaacct
cccagtacgc
gcctgttect

acatggagcc

tcctggacct
ccgagaagct
agatctacaa
tgcgcatgac
ggatgcaccg
atagtctgca
gcgeggacct
tagaagaggt
accgtatttt
gctgcagagc
catcatggcg
gctcteggec
cctggccatc
ggtgtacaac
cctggaccgc
cgagtccaac
cgtgcccegg
cgaggtgccc
ccagggcttg
cgtgcaggcc
cctgctgetg
cctgggctac
gacctaccag
ggaagccacc
gctcagcacc
gatgcaggag

cagcatgtac

ggtgaacatt
ggcggccatc
gaccccgtac
cctgaaagtg
tgcggtgagc
gcgggeectg
gcactggcag
ggacgatgag
tgctagatgc
cagccgtccg
ctgacgaccc
atcctggagg
gtgaacgcgc
gcgetgetgg
atggtgaccg
ctgggatcca
ggccaggagg
cagagcgagg
cagaccgtga
ccggteggeg
ctgctggteg
ctgattaacc
gagatcaccc
ctgaactttt
gaggaggagc
ggggccaccc

gccagcaacc

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120



gcccgttcat
atttcaccaa
agtacgacat
tctccccccg
gceegtectc
gtcctttccec
tcacgcgecec
agcgggagaa
ggaagacgta
ggggcragcesgc
atgaggactc
ctcacctgeg
accaaggcca
gatgaggcgt
gatggcggeg
ggcgcectacg
cacccggttg
cgaccacagc
cagcacccag
catgcacacc
ggtgatggtc
tcaggatgag
gaccatgacc
gcagaacggg

gggctgggac

tcccgatatt

cctgctgggc

caataaactg
cgccatcctg
gcccgacccc
accgggtgct
ggcgctgtcec
gagcttgccc
gcgecttgetg
gaacttcccc
tgcgcaggag
cgcccgtaaa
cgccgacgac
cccccgtatc
tggcgaccag
gcgtacccgg
gcggegatgce
gaggegceea
tacctggtgg
aacttcctga
accatcaact
aacatgccca
tcccgcaaga
ctgaagtatg
atcgacctga
gtgctggaga
cccgtgaccg
gtcttgetge

attcgcaaga

atggactact
aatccccact
aatgacgggt
aacgagcgcc
ggccgegagg
ttctcgctga
ggcgaagagyg
aataacggga
cacagggacg
cgceggtggc
agcagcgtgt
gggcgcatga
cgtgegttceg
agggtcctcc
agcccccgcet
acagcattcg
acaacaagtc
ccaccgtggt
ttgacgagcg
acgtgaacga
cccccaatgg

aatgggtgga

tgaacaacgc

gcgacatcgg
agctggtcat
ccggctgegg

ggcagccctt

tgcatcgggc
ggctcccgec
tcctgtggga
ccttgtggaa
gtgctgeege
acagtatccg
agtacttgaa
tagaaagcct
atccccgggc
acgacaggca
tggacttggg
tgtaagagaa
tttcttctct
tccctegtac
ggaggctcct
ttactcggag
ggcggacatc
gcagaacaat
ctcgeggteg
gttcatgtac
ggtgacagtg
atttgagctg
catcatcgac
cgtgaagttc
gcceggggtg

ggtggacttc

ccaggaaggc

ggccgecatg
gceggggttc
cgatgtggac
gaaggaaggc
ggcggtgccc
cagcagcgag
tgactcgctg
ggtggacaag
gtcgcagggg
gcggggacag
tgggagtggt
accgaaaata
gttgttgttg
gagagcgtga
tacgtgccecc
ctggcaccct
gcctegetga
gacttcaccc
ggcggccagce
agcaacaagt
acagaggatt
cccgaaggca
aattacttgg
gacactagga
tacaccaacg
accgagagcc

ttccagatca

aactctgact
tacacgggcg
agcagcgtgt
agcgaccgac
gaggccgcca
ctgggcagga
ttgagacccg
atgagccgct
gccacgagcec
atgtgggacg
aacccgttcg
aatgatactc
tatctagtat
tgcagcaggc
cgcggtacct
tgtacgatac
actaccagaa
ccacggaggc
tgaaaaccat
tcaaggcgeg
atgatggtag
acttctcggt
cggtggegce
acttcaggct
aggctttcca
gcctcagcaa

tgtacgagga

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740



tctggaggeg
ggatgcagca
taattttgca
agtcattcag
gataaacacc
cgtgcgcetcc
ctggtcgctg
caactacccg
gcaggccegtc
cttccccgag
aaacgttcct
ccagcgegtg
gggcatagtc
gcccagtaat
ccaacgctcc
cctcaagggc
cgacgcgcgce
cagcgtggtg
ccggeggeac
gcgcacggga
cggcaggacc
cccgeggega
gcgcacccgc
gcgaggagga
atctacggcc
aaggacaaaa

gcceceeggc

ggcaacatcc
gctgaagcaa
agcgccgeag
ccggtggaga
gcctaccgcea
tggacgctgc
cccgacatga
gtggtgegcg
tactcgcagc
aaccagatcc
gctctcacag
accgttactg
gcgeegegeg
aacaccggtt
acgcaacacc
cgecgtgeggt
aactacaccc
gcggacgegc
cggagcaccc
cgcagggcca
cggagacgcg
gggaacgtgt
ccccctegea
tgtccaageg
ctgeggtggt
aggaagaaga

ggcgegtgea

ccgegetect
ctgcagcegt
cagtggcagc
aggatagcaa
gctggtacct
tcaccacctc
tgcaagaccc
ccgagctect
agctgegegc
tcgtecgecc
atcacgggac
acgccagacg
tcctctcegag
ggggectgeg
ccgtgegegt
cgcgcaccac
ccgeegecge
gccggtacgc
ccgccatgeg
tgctcagggc
cggccacggc
actgggtgeg
cttgaagatg
caaattcaag
gaaggaggaa
aagtgatgtg

gtggcgeges

ggatgtcgac
agctaccgcec
ggccgageceg
gaacaggagc
agcctacaac
ggacgtcacc
ggtcaccttc
gcecgtctac
cttcacctcg
gcccgegecc
cctgecegetg
ccgcacctgce
ccgcaccttc
cgcgcccage
gcgegggceac
cgtcgacgac
gccegtctcec
ccgcgecaag
cgcggegega
ggccagacgc
ggcggeageg
cgacgccgcec
ttcacttcgc
gaagagatgc
agaaagcccc
gacggattgg

cggaaggtgc

gcctatgaga
tctaccgagg
gctgaaaccg
tacaacgtac
tatggcgacc
tgcggegtgg
cgctccacge
tccaagagct
cttacgcacg
accattacca
cgcagcagta
ccctacgtct
taaatgtcca
aagatgtacg
ttccgegetc
gtgatcgacc
accgtggacg
agccggeggc
gcettgetge
gcggcttcag
gccatcgcca
accggtgtgc
gatgttgatg
tccaggtcat
gcaaaatcaa
tggagtttgt

aaccggtgct

aaagcaagga
tcaggggcga
aaagtaagat
taccggacaa
ccgagaaggg
agcaagtcta
gtcaagttag
tcttcaacga
tcttcaaccg
ccgtcagtga
tccggggagt
acaaggccct
ttctcatctc
gaggcgcteg
cctggggegc
aggtggtggc
ccgtcatcga
ggcgcatcgc
gcagggecag
gcgeccagegce
gcatgtcccg
gcgtgeccegt
tgtcccageg
cgcgectgag
gcgggtcaaa
gcgcgagttc

gagacccggc

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360



accaccgtgg
gaggtgtacg
tacggcaagc
ggcaacccca
ccgegeeggg
cccaagcgcec
cccgaggtca
gacatcaaga
accagcacca
cggcgcaagt
atccccacgc
cgcaagacca
ctggtgcgga
cacccgagca
gccttegegt
ggaacgggat
gaggcttcect
ttgctteegt
aataaaccca
gacatcaatt
agcgacatcg
gggcttaaga
acagggcagg
gggctcgect
atcaacagcc
gaggagctgc

acgctgctga

tcttcacgec
gggatgatga
gcagccgttc
cgccgagect
ggttcaagcg
agaagctgga
aggtgcggcc
ttcccacgga
tggaggtgca
acggcgegec
cgggctaccg
ccactcgecg
gagtgtaccg
tcgccattta
tcccattacg
gcgtcgecac
gcccgegetg
ggcggtgcag
tggactctga
tttegteect
gcaccagcca
atttcgggtc
cgctgaggga
cgggcatcaa
gcectggaccc
ctcccctgga

cgcacacgga

cggcgagegc
tattctggag
cgcaccgaag
caagcccgtg
cgagggcgag
agacgtgctg
catcaagcag
gcccatggaa
gacggatccc
cagcctgetg
cggcacgcgc
ccgeegtege
ccgeggecgce
aactttcgcc
ggctaccgag
caccaccggc
atccccatca
gcctctcage
cgctcctggt
ggctccgega
actgaacggg
cacgcttaaa
taagctgaaa
cggggteggte
ggtgccgecc
caagcgggec

cgagccgcecc

tccggcaccg
caggcggeeg
gaagaggcgsg
accttgcagc
gatctgtacc
gagaccatga
gtggeccecgg
acgcagaccg
tggatgccat
atgcccaact
ttctaccgeg
cgcaccgecg
gcacctctga
agctttgcag
gaagaaaacc
g8CgECLECLC
tcgcegeggc
gccactgaga
cctgtgatgt
cacggcacgc
ggcgecttcea
acctatggca
gagcagaact
gacctggcca
gcecggetecg
gagaagcgac

ccgtacgagg

cttccaagceg
agcgectggg
tgtccatccc
aggtgctgcece
ccaccatgca
aggtggaccc
gcctgggegt
agcccatgat
cggctcctag
acgcgctgea
gtcataccag
ctgcaaccac
ccctgeegeg
atcaatggcc
gcgcegtaga
catcagcaag
gatcggegeg
cacacttgga
gttttcgtag
ggccgttcat
attggagcag
gcaaggegtg
tccagcagaa
accaggccgt
tggagatgcc
cccgeeccga

aggcggtgaa

ctcctacgac
cgagtttgct
gctggaccac
gaccgeggeg
gctgatggtg
ggacgtgcag
gcagaccgtg
caagcccagc
tcgaagaccc
tccttecatc
cagccgecegc
ccctgeegcec
cgcgegctac
ctcacatgcc
aggctggegg
cggttgggss
atccccggea
aacatcttgt
acagatggaa
gggcacctgg
tctctggagc
gaacagcacc
ggtggtcgat
gcagcggcag
gcaggtggag
tgcggaggag

actgggtctg

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980



cccaccacgc
accctggact
ccggtggecg
agcactctga
taaacctacc
cgctgtccac
atcgatgctg
gagtccgggt
gtttaggaac
gacgctgegc
cacgctggcc
cggegtgetg
ggcccccaag
cacagaaaaa
tggtattcaa
gcctgaacct
tggaggcaga
gcctactaat
atatgacata
agaaattgtt
caaagcaggc
cagacctaac
tggcaatatg
agacagaaac
gtatttcagt
aaatcatggt

aacagatact

ggcccatcegc
tgcctectcec
tggccegegc
acagcatcgt
gtagcgctta
cagaaggagg
ccccagtggg
ctggtgcagt
cccacggtgg
ttcgtgeecg
gtgggcgaca
gatcggggcc
ggagcaccca
acctatacat
cttggaactg
caagtgggtg
gctcttaage
aaagaaggag
gacatggctt
ttgtatactg
acagatgaca
tacattggtt
geggtgcteg
accgagctgt
atgtggaatc
gtggaggatg

tatcagggaa

gcecectggec

ccagccttcc

gcgacceggg
gggtctggga
acttgcttgt
agtgaagagg
cgtacatgca
ttgcccgegc
cgcccacgcea
tggaccgcga
accgecgtgcet
ctagcttcaa
acacttgtca
atggaaatgc
acaccgatga
atgctgaatg
ctgataccaa
gtcaggcaaa
tctttgacaa
aaaatgtgga
gcagctcttc
tcagagacaa
ccggtcaggc
cctaccagct
aggcggtgga
aacttcccaa

ttaaggctaa

accggggtgc

cgcccctcta
ggcaccgccc
gtgcagagtg
ctgtgtgtgt
cgecgtegecg
catcgccgga
cacagacacc
cgatgtgacc
ggacaacacc
ggacatggcc
accctactcc
gtggacatat
acccgtgcag
tcagccaatc
gcatgacatc
aatgaagcct
tgtgaaaaca
cagaagtgcg
tttggaaact
tattaatttg
ctttatcggg
ttctcagctg
cttgcttgac
cagctatgat
ctattgtttc

tggaactgat

tgaaacccga
cagtggctaa
gccctcatge
tgaagcgccg
atgtattatg
agttgcaaga
caggacgctt
tacttcagtc
accgaccgca
tactcgtaca
agcacctact
ggcaccgcct
aaagccgatg
ggcattaaca
tacgcagata
actggtactg
tgttatggtt
ggaacaggca
gctgetgetg
ccagataccc
ggtcagcaag
ctcatgtact
aatgctgtgg
tctctgggtg
cctgatgtgc
cctctggatg

caaaccacat

aaagcccgeg
gccectgecg
gaactggcag
ccgctgetat
tcgecgecgc
tggccacccc
cggagtacct
tggggaacaa
gccageggcet
aagtgcgcta
ttgacatccg
acaacagtct
gtgaaactgc
tcacaaaaga
aaacctatca
atgaaaagta
cttttgccaa
ctactaaaga
gcctagcetec
atattgtata
ccatgcccaa
acaacagcac
ttgacttgca
acagaacccg
gcattattga
ctgttggcag

ggaccaaaga

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600



tgacagtgtc
catccaagcc
ctcttacaag
catgaacggc
ctggtcgcetg
gcgctaccgc
ccagaaattt
gaacttccgc
ggacgggsecc
gcacaacacg
caacgactac
gcccatctec
caagaccaag
ctccatcccc
caccttcgac
cgaaatcaag
ggactggttc
gcccgagggc
ccaggtggtg
caacaactcg
cgccaactac
gttcctcetge
cgcgctcacc
gaatttcgaa
cgacgtcgtc
ccccttcteg

ggctecggeg

aatgatgcta
aacctgtgga
tacacgccgg
cgggtggteg
gatcccatgg
tccatgctcec
ttcgccatca
aaggacgtca
tccatctect
gcctccacge
ctctcggegg
atcccctege
gagacgccct
tacctcgacg
tcctecgtca
cgcaccgtcg
ctggtccaga
tacaaggacc
gacgaggtca
ggcttcgtcg
ccctacccgce
gacagggtca
gacctcggcec
gtcgacccca
cgagtgcacc
gccggtaacg

agcaggagct

atgagatagg
ggaacttcct
ccaatgttac
cgcccteget
acaacgtgaa
tgggcaacgg
agagcctcct
acatgatcct
tcaccagcat
tcgaggccat
ccaacatgct
gcaactgggc
cgctgggctc

gcaccttcta

gctggeecgg
acggecgages
tgctggecca
gcatgtactc
actacaagga
gctacctege
tcatcggcaa
tgtggcgcat
agaacatgct
tggatgagtc
agccccaccg
ccaccaccta

cagggccatc

caagggtaat
ctacgccaac
cctgcccacc
ggtggactcc
ccccttcaac
gcgctacgtg
gctectgecec
gcagagctcc
caacctctac
gctgegcaac
ctaccccatc
cgeccttecge
cgggttcgac
cctcaaccac
caacgaccgg
ctacaacgtg
ctacaacatc
cttcttccge
ctaccaggcc
gcccaccatg
gagcgccgtc
ccccttctec
ctatgccaac
cacccttctc
cggcgtcatc
agctcttgcet

atccgcgacc

ccattcgcca
gtggcectgt
aacaccaaca
tacatcaaca
caccaccgca
cccttccaca
gggtcctaca
ctcggcaacg
gccaccttcet
gacaccaacg
ccggccaacg
ggctggtect
ccctactteg
accttcaaga
ctcctgacgce
gcccagtgcea
ggctaccagg
aacttccagc
gtcaccctgg
cgccagggcc
accagcgtca
agcaacttca
tccgcccacg
tatgttgtct
gaggccgtct
tcttgcaagc

tgggctgegg

tggaaatcaa
acctgcccga
cctacgatta
tcggggegcg
atgcggggct
tccaggtgcc
cctacgagtg
acctgcgcac
tccccatggc
accagtcctt
ccaccaacgt
tcacgcgtct
tctactcggg
aggtctccat
ccaacgagtt
acatgaccaa
gcttctacgt
ccatgagccg
cctaccagca
agccctaccc
cccagaaaaa
tgtccatggg
cgctagacat
tcgaagtctt
acctgcgcac
catggccgeg

gccctacttce

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980

20040

20100

20160

20220



ctgggcacct
atcgtcaaca
ccgegectega
cagatctacc
cgctgegtca
gggctcttcet
aagaacccca
gtggaaccca
gcctactttc
caagacatgt
cacatgcatc
cccgegggcea
agcagtttgg
agggcgcecca
gcgegggagt
acgctcgcca
atcccgaagg
tggttgcaat
gegtacatgg
tcggtgaaga
tgcacgcagc
tgggtgatct
acatccatct
ttgccctegg
ttgtgggcga

gtcagggtct

aggtggcaga

tcgataagcg
cggeeggeeg
acacctgcta
agttcgagta
ccctggaaaa
gctgeatgtt
ccatgaactt
ccctgegecg
gctcccaccg
aaaccgtgtg
tgagatgatt
gggacacgtt
gcagcggggt
gcaggtcggg
tgcggtacac
gcaccgtcgc
gggtcatctt
cgcagtgcag
ccttcatgaa
agaccccgca
agcgcgegtc
tggcccggtc
cgatcatgtg
cctcggtgea
tctgggaatg
tgttgctagt

tgcggcggta

cttcccggga
cgagaccggg
cctcttegac
cgagggectg
gtccacccag
cctgcacgcec
gctgacgggg
caaccaggag
cgcgegeatc
tgtatgttaa

tatttagaaa

gcggaactgg
gtcggggaag
cgcggagatc
ggggttgcag
gtcggtgatg
gcaggtctgc
ggggatcagc
agcctccaat
ggacttgcta
gttgttggcc
ggggttctcc
ctccttctgg
cccgtgeagce
cgcgtgcacg
gaaggtcagc

cacctcgccc

ttcatggccec
ggcgagcact
cccttegggt
ctgcgecgea
accgtgcagg
ttcgtgcact
gtgcccaacg
gcgctctacc
gagaaggcca
atgtctttaa
tcgaaagggt
tacttggcca
gagtcggtcc
ttgaaatcgc
cactggaaca
ctctccacgt
cttcccatgg
atcatctggg
tgcctgaacg
gagaactggt
agctgcacca
ttcagcgegc
atcatggtgg
cacagcgcgc
aagccctgea
ggaatgccgc

tgctcgggcea

cgcacaagct
ggctggectt
tctcggacga
gcgeectggc
gtccgegcetc
ggcccgaccg
gcatgctcca
gcttcctcaa
ccgecttega
taaacagcac
tctgecgggt
gccacttgaa
acagcttccg
agttgggacc
ccatcagggc
cgaggtcctc
tgggcacgca
cctggtcggce
cctgectgggc
tggtggcgcea
cgctgegecc
gctgecegtt
tcccgtgeag
acccggtgcea
ggaagcggcc
ggtgctectc

tcagctggaa

ggcctgegec
cgcctggaac
gcgecctcaag
caccgaggac
ggccgectge
ccccatggac
gtcgccccag
ctcccactcc
ccgcatgaat
tttcatgtta
ctcggcatgg
ctcggggatc
cgtcagttgc
cgegttetge
cgggtgcttc
ggcgttggec
cccgggettg
gttcatcccc
cttggctccc
ccecggegteg
ccagcggttc
ctcgetegec
gcaccgcagc
ctcccagttc
catcatggtg
gttgatgtac

gttggctttc

20280

20340

20400

20460

20520

20580

20640

20700

20760

20820

20880

20940

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780

21840



aggtcggtct
caggccgaga
geggecagses
atccgcaccg
tcctegetgt

ttgggcggca

accactacta
gegggcagag
cccctteege
gccattgtgt
ccatctgccc
ccgcccagcec
atcgagattg
ttttcacaag
caggctgggc
atcaagcatc
gtgcccctcea
gtgcccccca
ccggtctteg
atccccgtct
ggcgeccgcec
ggcagcgacg
cacagcgccc
gtcgagctga
gtcatggacc

gactccgagg

aatgctagtc

ccacgcggta
cgatgggcag
ggtcgctctc
gggggtagct
cctggetgac
gcgeceeces
tctcttectc
gcggaggcga
gttcggggst
tctcctaggg
ccaccgcecga
ccgccacctc
acctgggcta
aagagataca
tcgagcatga
tggcccggea
gcgtggagga
agcgccagcec
cggtgcccga
cctgecegegce
tacctgatat
agactcgggc
tggtcgagtt
cccatttcgc
aggtgctcat

agggcaagcc

cccagagttt

gcggtccatc
gctcataggg
gtccagggtc
gaagcccacg
gtcctgcagg
agatgttgga
ttcttggtec
cgggctctceg
gcgctcecgg
aggaacaaca
cgagaagcag
cgacgcggcc
tgtgacgccec
ccaagaacag
cggcgactac
ggccaccatc
gctcagecgce
caatggcacc
ggccctggec
caaccgcacc
cgcctecttg
cgcgaacgct
ggaaggcgac
ctacccggct
caagcgegceg
cgtggtcagc

ggaagagcgg

agcatagtca
ttcttcacca
tcaaagctcc
gccgecagcet
accacatgct
gatggcgagg
gaggccacgc
ccgeccgegac
cggegctctg
agcatggaga
cagcagcaga
gtcccagaca
gcggageacg
ccagagcagg
ctccacctga
gtcaaggatg
gcctacgagt
tgcgagccca
acctaccaca
cgcgecgacg
gaagaggttc
ctgcaaggag
aacgcgceggc
ctgaacctgc
tcgcccatcet
gacgagcagc

cgcaaactca

tgatttccat
tcatcttagc
gcttgeegtc
cctcctegge
tggtcttgeg
gggagcgega
ggcggtaggt
ttggcggatg
actgacttcc
ctcagccatc
atgaaagctt
tgcaagagat
aggaggagct
aagcagagaa
gcgeeeeLsa
cgctgectega
tgaacctctt
acccgegect
tctttttcaa
cccttttcaa
ccaagatctt
aaggaggaga
tggeggtgct
cccccaaagt
ccgaggacga
tggcccggtg

tgatggccgt

acccttctec
gctagcagcec
cttctcggtg
ctgtcttteg
gggtttcttc
gttctcgctc
atgtctcttc
gctggeagag
tccgeggecg
gccaacctcg

aaccgccccg

ggaggaatcc
ggcagtgcgc
tgagcagagt
ggacgcgctc
ccgcaccgag
ctcgeegegce
caacttctac
gaaccaaaag
cctgggtccc
cgagggtctg
gcatgagcac
caaacgcacg
catgagcgcg
gggcatgcaa

gctgggtect

ggtcctggtg

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460



accgtggagc
gaggagaacc
aacgtggagc
cagaacgtgc
gtctacctct
gaggagcaga
accgggttcg
ctcaggctga
tttegetett
tcggacttcg
ctgctgegec
gagggcctgce
tgcaaccccc
agcgaaggceg
tcggectact
gaggaccaat

atcctggecc

cgcggggtct
gccccgagga
ctgggagaac
ggcagaggag
ggtggaagaa
ggataccatc
cggacgattc
ctggcgegss
cttcacccgg

ttactaccgt

tggagtgcct
tgcactacct
tgaccaacct
tgcacaccac
acctctgcca
acctgaaaga
acgagcgcac
cgctgegceaa
tcatcctcga
tgccgetgac
tggccaacta
tcgagtgcca
agctgctgag
agggttcagc
tgcgcaagtt
cccatccgec
aattgcaagc
acctcgaccc
aacaagaagc
agcagtcagg
gacagcctgc
gcagccgecg
tccgetecgg
ccgaacccca
cacaaaaacg
cgctacctgce

cacctccaca

gcgeegettce
cttcaggcac
ggtctcctac
cctgegegeg
cacctggcag
gctctgcaag
caccgcctcg
cggecctgecc
acgctccgga
cttccgegag
cctggectac
ctgccgetgce
cgagacccag
cgccaaggeg
cgtgcccgag
caaggccgag
catccagaaa
ccagaccggt
tgaaagtgga
cagaggagga
aagacagtct
ccagaccgtc
gtcggggtec
ccacccagac
ccatcgtctc
tcttccaccg

gcccctacta

ttcgccgacg
gegttcgtgce
atgggcatct
gaggcceggce
acgggcatgg
ctcctgcaga
gacctggccg
gactttatga
atcctgecccg
tgccececge
cactcggacg
aacctctgca
atcatcggca
ggtctgaaac
gactaccatc
ctgtcggect
tcccgccaag
gaggagctca
gctgeegecc
ggagatggag
ggaggaagac
gtcctcggeg
cgctcgacca
cggtaagaag
ctgcttgcag
cggggtgaac

cttccaagaa

cggagaccct
gccaggectg
tgcacgagaa
gcgactacat
gcgtgtggcea
agaacctcaa
acctcatttt
gccaaagcat
ccacctgctc
cgctgtggag
tgatcgagga
cgccgecaccg
ccttcgagtt
tcaccccggg
ccttcgagat
gcgtcatcac
aattcttgct
accccggett
gtggaggatt
gaagactggg
gaggaggagyg
ggggagaaag
cacagtagat
gagcggeagyg
gcctgegggs

tttccccgea

gaggcagcag

gcgcaaggtc
caagatctcc
ccgectggeg
ccgegactgc
gcagtgtctg
gggtctgtgg
ccccgagegc
gttgcaaaac
cgcgetgecc
ccactgctac
cgtcagcggc
ctccctggec
gcaagggccc
gctgtggacc
caggttctac
ccagggeecs
gaaaaagggc
cccccaggat
tggaggaaga
acagcactca
cagaggagga
caagcagcac
gggacgagac
gatacaagtc
gcaacatctc
acatcttgca

cagcagaaaa

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080



agaccagcag
tcgcggegaa
atgccatctt
tgcgcteget
tcgaggacgc
cgceccgecca

cctccaccca

cagatgggcc
gcegggeecg
ctagaacagt
gccgeectgg
caggccgaag
cgtcaccgcc
aacgacgagg
ggatcgggga
tcgcagcccc
gtctacttca
ttcgacgcca
cagtgaaata
tgaaataaag
acttgaaatc
cttcccagcet
ggatgtcaaa
gegegtecgg
gaccgtgccec
gegggtettg

caagctggga

aaaaccagca
cgagccggeg
ccagcagagt
cacccgcagt
cgaggctctc
gtcgcagaaa
tcatcatgag
tggcegeegg
cgatgatctc
cagcgctcac
tgtaccagga
tccagctgac
ccgctcaggg
tggtgagctc
gatcttcctt
gctcgggtgg
accccttctc
tcagcgagtc
aagatcatat
atacaatcat
tgataccagg
ctggtactgc
ttcctectgt
gtggatgatg
ttcatcaacc

tccctgegac

gaggeesetes

gctagaaaat
caaacccggg
cggegegegcage
tgtctgtatc
ttcaacaagt
aaggcgggaa
caaagagatt
tgccgcccag
acgggtgaat
cgccacgecc
aattccccag
taactcaggt
tataaagcgg
ttcgctgggt
cacgcctegt
catcggcact
cggctccccc
ggtggacggc
tgatgatgat
attgatgatt
tctctgtcca
aggccccggc
ccctcaatct
acttcgaccc
cccccttegt
tggccgaccc

acctcgattc

ccacagcggc
agctgaggaa
agcaggaact
acaagagcga
actgcgegcet
ttacgtcacc
cccacgectt
gactactcca
gacatccgcg
cgcaatcacc
cccacgaccg
gtccagctgg
ctggtgatcc
ctgcgacctg
caggccgtcc
ctccagttcg
ggccactacc
tacgattgag
tttacagaaa
tgagtttaac
tgttttctge
gggctgcaaa
tcattttatc
cgtctacccc
ctcttcagat
cgtcaccacc

ctcgggaaaa

ggcagcaggt
ccggatcttt
gaaagtcaag
agaccaactt
cactcttaaa
tgtgcecttc
acatgtggag
cccgcatgaa
cccaccgaaa
tcaatccgeg
tactacttcc
cgggegecec
ggggcagagy
acggagtctt
tgactttgga
tggaggagtt
cggacgagtt
tttaaactca
taaaaaataa
aaaaaaataa
caacaccact
cttcctccac
ttctatcaga
tacgatgcag
ggattccaag

aagaacgggs

ctcatctcca

ggactgagga
cccaccctct
aaccgttctc
cagcgcactc
gagtagcccg
gccctagecg
ctaccagccc
ttggctcagc
ccagatactc
taattggccc
gcgagacgcc
caccctgtgt
cacacagctc
ccaactcgcc
gagttcgtcc
cactccctcg
catcccgaac
cccecttatc
tcatttgatt
agaatcactt
tcactcccct
acgctgaagg
tgtccaaaaa
acaacgcacc
agaagcccct
aaatcaccct

acacggccac

25140

25200

25260

25320

25380

25440

25500

25560

25620

25680

25740

25800

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700



caaggccgcc
cttttacact
aacaagcatt
tgccttggcea
taccttagac
ggctaaaggt
gtttggaagc
tggatctggc
taaactcact
tgatgcaaaa
agtcttagtt
ggtgtttcta
atactgggeg
attcatgccc
agtagggcaa
caatggtact
tggaagctat
agaatgaaca
actctgaaac
accctagtat
cggctggect
cacacggttt
tcacttaagt
tgcttaacgg
atcaggatag
gtcctgcagg

ataaggcgcc

gccectctca
aaagatggaa
ctaaacacac
gtacagttag
agaggtttgc
ttaaaatttg
agtagtacag
cttagctttg
ttgtggacaa
ctaacacttt
gtaggaagtg
cgttttgatg
tataggcagg
aatttaaaag
gtatacatga
gatgacagca
gttggagcaa
ctgtatccca
acaaaataaa
tcaacctgcc
taaaaagcat
cctgtcgagc
tcatgtcgct
gcggcegaagyg
ggcggtggtg
aatacaacat

ttgtcctccg

gtttttccaa
aattatcctt
tagctttagg
tctctccact
atgttacaac
aagatggagc
aaacaggtgt
acagtacagg
cacctgatcc
gcttgactaa
gaaacctaaa
caaacggtgt
gagatagcat
cttatccaaa
atggagatgt
acagtacata
catttggggc
ccctgeatgce
ataaagttca
acctccctcc
catatcatgg
caaacgctca
gtccagctgc
agaagtccac
ctgcagcagc
ggcagtggtc

ggcacagcag

caacaccatt
acaagtttct
ttttggatca
tacatttgat
aggagatgca
catagcaacc
tgatgatgct
agccataatg
atcaccaaac
atgtggtagt
ccccattact
tcttttaaca
agatggcact
gtcacaaagt
ttcaaaacct
ttcaatgtca
taactcttat
caacccttcc
agtgttttat
caacacacag
gtaacagaca
tcagtgatat
tgagccacag
gcctacatgg
gcgcgaataa
tcctcagega

cgcaccctga

tcccttaaca
ccaccattaa
ggtttaggac
actgatggaa
attgaaagca
aacattggaa
tacccaatcc
gctggtaaca
tgtcaaatac
caaatactgg
ggcaccgtaa
gaacattcta
ccatatacca
tctactacta
atgcttctca
ttttcataca
accttctcat
caccccactc
tgattcaaca
agtacacagt
tattcttagg
taataaactc
gctgetgtec
gggtagagtc
actgctgecg
tgattcgcac

tctcacttaa

tggatcaccc
atatactgag
tccgtggcetc
acataaagct
acataagctg
atgggttaga
aagttaaact
aagaagacga
tcgcagaaaa
ccactgtgtc
gcagtgctca
cactaaaaaa
atgctgtagg
aaaataatat
ctataaccct
cctggactaa
acatcgccca
tgtggaacaa
gtttcacaga
cctttectecc
tgttatattc
cccgggeagce
aacttgcggt
ataatcgtgc
ccgeegctec
cgcccgeagce

atcagcacag

26760

26820

26880

26940

27000

27060

27120

27180

27240

27300

27360

27420

27480

27540

27600

27660

27720

27780

27840

27900

27960

28020

28080

28140

28200

28260

28320



taactgcagc
aagctcatgg
aagtggcgac
ttcaccacct
ctaaaccagc
caatgacagt
atgttggcac
gttagaacca
ggaagacctc
ggatgatcct
ctgtacggag
acgccggacg
gcgtctecegg
caaagcatcc
cctgataaca
cgagtcacac
cggtctcgga
tggtggaaaa
tccagcaaag
tctaattcct
cagccttgaa
tcgcgcagag
gctectggtt
taagctcctc
ccatagggcc
cccagtgwgc

cttccagata

acagcaccac
cggggaccac
ccctcataaa
cccggtacca
tggccaaaac
ggagagccca
aacacaggca
tatcccaggg
gcacgtaact
ccagtatggt
tgcgccgaga
tagtcatatt
tctcgeeget
aggcgcecccc
tccaccaccg
acgggaggag
gcacttcaaa
taacagccag
cctccacgeg
caatcatcat
tgattcgtat
cgccctccac
cacctgcagc
cctcaacaat
gccaggaata
attgccaaat

actggacaga

aatattgttc
agaacccacg
cacgctggac
tataaacctc
ctgcccgecg
ggactcgtaa
cacgtgcata
aacaacccat
cacgttgtgc
agcgegggtt
caaccgagat
tcctgaagca
tagatcgctc
tggctteggg
cagaataagc
cgggaagagc
atgcaggtcc
gtcaaaggtg
cacatccaga
attacactcc
tagttcctga
cggcattctt
agattaacaa
aactgtatgt
agagcagggc
gtaagattga

aaatcaggca

aaaatcccac
tggccatcat
ataaacatta
tgattaaaca
gctatacact
ccatggatca
cacttcctca
tcctgaatca
attgtcaaag
tctgtctcaa
cgtgttggtc
aaaccaggtg
tgtgtagtag
ttctatgtaa
cacacccagc
tggaagaacc
cggaggtgec
acacggttct
aacaagagga
tgcaccatcc
ggtaaatcca
aagcacaccc
tgggaatatc
aatctttcat
aagccacatt
aataagcatg

agcaattttt

agtgcaaggc
accacaagcg
cctcttttgg
tggcgccatc
gcagggaacc
tcatgctcgt
ggattacaag
gcgtaaatcc
tgttacattc
aaggaggtag
gtagtgtcat
cgggcgtgac
ttgtagtata
actccttcat
caacctacac
atgattaact
acctctcgec
cgagatgttc
cagcgaaagc
ccagataatt
agccagccat
tcataattcc
aaaatctctg
atcatctccg
acagataaag
ctggctagac

aagaaaatca

gctgtatcca
caggtagatt
catgttgtaa
caccaccatc
gggactggaa
catgatatca
ctccteccge
cacactgcag
gggcageagc
acgatcccta
gccaaatgga
aaacagatct
tccactctct
gcgeegetgce
attcgttctg
ttattccaaa
cccactgtgt
cacggtggct
gggagegttt
ttcatttttc
gataaaaagc
aagagattct
ccgcgatccc
aaatttttag
cgaagtcctc
cctgtgatat

daCaaaagaaa

28380

28440

28500

28560

28620

28680

28740

28800

28860

28920

28980

29040

29100

29160

29220

29280

29340

29400

29460

29520

29580

29640

29700

29760

29820

29880

29940



agtcgtccag
gttccagcat
taaaccatgc
acggggtctc
agaccttccc
gcatccgtga
aattccagca
taattactcc
gcctcagegt
tctaacctga
gccaaagtct
gtgacacact
ggttcccacg
acccgecceccg

ttcaaacacc

g8

<210> 3

<211> 3819
<212> ADN
<213>

<220>
<223>

<400> 3
ttegtgttec

acacagctgc
gtgttcagat
gtgacctggt
ccagtgctgc

agaggctgga

gtgcaggttt
ggttagtgtt
tagcctggeg
cggcgcegacc
ggtggeegsgc
gtgaaaaaaa
aagccacccc
cctcctgeac
ccatagctta
ctgccegctc
aaaaataccc
caaaaaaata
ctacgtcatc
cccctaacgg

tcatttgcat

tggtgctgct
ctccagcecta
ccagcgtgct
tccacgccat
ccttcaacga

tcttcggcac

agagcctcag
tttttggtga
aacaggtgeg
ctcgtagaag
atggatgatt
gcgacctata
atgcggatgg
aggcagcaaa
ccgagcacgg
ctgtgctcaa
gccaaataat
cgcgcacttc
aaaacacgac
tcgececgtet

attaacgcgc

Secuencia artificial

codén optimizado

gccactggtg
caccaacagc
gcactctacc
ccacgtgtcc
cggagtgtac

cacactggac

gaacaacgat
tctgtagaac
taaatcactc
ctgtcgccat
cgagaagaag
aagcctcggg
agcacaaaat
gcceccgetce
caggcgcaag
tatatagccc
cacacacgcc
ctcaaacgcc
tttcaaattc
ctcagccaat

acaaaaagtt

tctagccagt
ttcaccagag
caggacctgt
ggcaccaatg
tttgccagca

agcaagaccc

ggaataagtg
aaaaaataaa
tttccagcac
gattgaaaag
catacactcc
gcactacaat
tggcaggtgc
cctccagaaa
agtcagagaa
taacctacac
cagcacacgc
caaaactgcc
cgtcgaccgt
cagcgcccecg

tgaggtatat

gtgtgaacct
gcgtgtacta
tcctgecttt
gcaccaagag
ccgagaagtc

agagcctgct

caaggagtgc
catgcaatat
caggcaggct
catcaccgag
gggaacattg
gctcaatctc
gtaaaaaatg
cacatacaaa
aaggctgagc
tgacgtaaag
ccagaaaccg
gtcatttccg
taaaaacgtc
catccccaaa

tattgatgat

gaccaccagg
cccagacaag
cttcagcaac
attcgacaac
caacatcatc

gatcgtgaac

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540

30600

30660

30720

30780

30840

30842

60

120

180

240

300

360



aacgccacca
ggcgtctact
agcgccaaca
aagcagggca
aagatctaca
gctctggaac
ctggccctgce
gcegetgect
aacggcacca
accctgaagt
cccaccgaat
ttcaatgcca
gtggccgact
gtgtcaccta
atccgtggag
aactacaagc
gatagcaaag
aagccctteg
ggcgtggaag
ggcgtgggct
gccacagtgt
aacttcaacg
ttccagcagt
ctggaaatcc
accaacacca
gtggccattc

gtgtttcaga

acgtggtcat
accacaagaa
actgcacctt
acttcaagaa
gcaagcacac
cactggtgga
acagaagcta
actatgtggg
tcaccgacgc
ccttcaccgt
ccatcgtgceg
ccagattcgc
actccgtgct
ccaagctgaa
atgaagtgcg
tgcccgacga
tcggcggcaa

agcgggacat

gcttcaactg
accagcctta

gcggccctaa

gcctgaccgg

tcggeeggga

tggacatcac
gcaatcaggt

acgccgatca

ccagagccgg

caaagtgtgc
caacaagagc
cgagtacgtg
cctgegegag
acctatcaac
tctgcccatc
cctgacacct
atacctgcag
cgtggattgt
ggaaaagggc
gttcccgaat
ctctgtgtac
gtacaactcc
cgacctgtgc
gcagattgca
cttcaccggc
ctacaattac
ctccaccgag
ctacttccca
cagagtggtg
gaaaagcacc
caccggcgtg
tatcgccgat
accttgcagc
ggcagtgctg
gctgacacct

ctgtctgatc

gagttccagt
tggatggaaa
tcccagectt
ttcgtgttca
ctcgtgegeg
ggcatcaaca
ggcgatagca
cctcggacct
gctctggatc
atctaccaga
atcaccaatc
gcctggaacc
gccagcttca
ttcacaaacg
cctggacaga
tgtgtgattg
ctgtaccggc
atctatcagg
ctgcagtcct
gtgctgagcet
aatctcgtga
ctgacagaga
accacagatg
ttcggeggag
taccaggacg
acatggcggg

ggagccgagc

tctgcaacga
gcgagttcecg
tcctgatgga
agaacatcga
atctgcctca
tcacccggtt
gctctggatg
tcctgctgaa
ctctgagcga
ccagcaactt
tgtgcccatt
ggaagcggat
gcaccttcaa
tgtacgccga
caggcaagat
cctggaacag
tgttccggaa
ccggcagcac
acggctttca
tcgagctgcet
agaacaaatg
gcaacaagaa
ccgtcagaga
tgtctgtgat
tgaactgtac
tgtactccac

acgtgaacaa

cccattcctg
ggtgtacagc
cctggaaggc
cggctacttc
gggcttctcet
tcagacactg
gacagctggc
gtacaacgag
gacaaagtgc
ccgggtgceag
cggcgaggtg
cagcaattgc
gtgctacggc
cagcttcgtg
cgccgactac
caacaacctg
gtccaatctg
accttgtaac
gcccacaaat
gcatgctcect
cgtgaacttc
gttcctgccea
tcctcagaca
cacgcctggc
cgaagtgccc
cggcagcaat

tagctacgag

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



tgcgacatcc

agacgggcca
gagaacagcg
gtgaccacag
atctgcggeg
cagctgaata
ttcgcccaag
ttcagccaga
ctgttcaaca
ggcgacattg
cctcctetge
atcacaagcg
atggcctacc
ctgatcgcca
gcaagcgccc
ctggtcaagc
agcagactgg
cagtccctgce
gccaatctgg
ttttgcggcea
tttctgcacg
tgccacgacg
tggttcgtga
gtgtctggcea
cagcccgagc
cctgacgtgg

gagatcgacc

ctatcggcgce
gatctgtggc
tggcctactc
agatcctgcec
attccaccga
gagccctgac
tgaagcagat
ttctgcccga
aagtgacact
ccgccaggga
tgaccgatga
gctggacatt
ggttcaacgg
accagttcaa
tgggaaagct
agctgtctag
acaaggtgga
agacctacgt
ccgccaccaa
agggctacca
tgacatacgt
gcaaagccca
cccagcggaa
actgcgacgt
tggacagctt

acctgggcga

ggctgaacga

tggcatctgc
cagccagagc
caacaactct
tgtgtccatg
gtgctccaac
agggatcgcc
ctacaagacg
tcctagcaag
ggccgacgcec
tctgatttgce
gatgatcgcc
tggagctggc
catcggagtg
cagcgccatc
gcaggacgtg
caacttcggc
agccgaggtg
tacccagcag
gatgtctgag
cctgatgagc
gcccgctcaa
ctttcctaga
cttctacgag
cgtgatcggc
caaagaggaa

tatcagcgga

ggtggccaag

gcctcttacc
atcattgcct
atcgctatcc
accaagacca
ctgctgetgce
gtggaacagg
cctcctatca
cccagcaagc
ggcttcatca
gcccagaagt
cagtacacat
gctgeectgce
acccagaatg
ggcaagatcc
gtcaaccaga
gccatcagcet
cagatcgaca
ctgatcagag
tgtgtgcteg
ttccctcagt
gagaagaatt
gaaggcgtgt
cctcagatca
attgtgaaca
ctggataagt
atcaatgcca

aatctgaacg

agacacagac
acacaatgtc
cgaccaactt
gcgtggactg
agtacggcag
acaagaacac
aggacttcgg
ggagcttcat
agcagtatgg
ttaacggact
ctgcectget
agatcccatt
tgctgtacga
aggacagcct
atgcccaggc
ctgtgctgaa
gactgatcac
ccgccgagat
gccagagcaa
ctgcgectca
tcaccaccgc
tcgtgtccaa
tcaccaccga
ataccgtgta
actttaagaa
gcgtcgtgaa

agagcctgat

aaacagccct
tctgggegec
caccatcagc
caccatgtac
cttctgcacc
ccaagaggtg
cggcttcaat
cgaggacctg
cgattgtctg
gacagtgctg
ggccggeaca
tgctatgcag
gaaccagaag
gagcagcaca
actgaacacc
cgatatcctg
cggaaggctg
tagagcctct
gagagtggac
cggegtggtg
tccagccatc
cggcacccat
caacaccttc
cgaccctctg
ccacacaagc
catccagaaa

cgacctgcaa

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gaactgggca
gccggactga
agctgectga
gagcccgtgc
<210> 4

<211>

<212>
<213>

ADN
<220>
<223>

<400> 4
atggacgcca

tccgecagec
ctggtgtcta
aacagcttca
tctacccagg
gtgtccggcea
gtgtactttg
ctggacagca
gtgtgcgagt
aagagctgga
tacgtgtccc
cgcgagttcg
atcaacctcg
cccatcggea
acacctggcg
ctgcagcctc
gattgtgctc

aagggcatct

3915

agtacgagca gtacatcaag tggccctggt acatctgget gggctttatc

ttgccatcgt gatggtcaca atcatgctgt gttgcatgac cagctgetgt

agggctgttg tagctgtggc tcctgectgeca agttcgacga ggacgattct

tgaagggcgt

tgaagcgagg
aagagatcca
gccagtgtgt
ccagaggcgt
acctgttcct
ccaatggcac
ccagcaccga
agacccagag
tccagttctg
tggaaagcga
agcctttect
tgttcaagaa
tgcgggatct
tcaacatcac
atagcagctc
ggaccttcct
tggatcctct

accagaccag

gaaactgcac tacacctga

Secuencia artificial

codon optimizado con tPA lider

cctgtgetgt gttctgettce
cgccagattt cggagattcg
gaacctgacc accaggacac
gtactaccca gacaaggtgt
gcctttcttc agcaacgtga
caagagattc gacaacccag
gaagtccaac atcatcagag
cctgctgatc gtgaacaacg
caacgaccca ttcctgggeg
gttccgggtg tacagcagceg
gatggacctg gaaggcaagc
catcgacggc tacttcaaga
gcctcaggge ttctctgetce
ccggtttcag acactgctgg
tggatggaca gctggegeceg
gctgaagtac aacgagaacg
gagcgagaca aagtgcaccc

caacttccgg gtgcagccca

tgtgtggcgc
tgttcctggt
agctgectcc
tcagatccag
cctggttcca
tgctgeectt
gctggatctt
ccaccaacgt
tctactacca
ccaacaactg
agggcaactt
tctacagcaa
tggaaccact
ccctgcacag
ctgcctacta
gcaccatcac
tgaagtcctt

ccgaatccat

cgtgtttgtg
gctgetgecea
agcctacacc
cgtgctgeac
cgccatccac
caacgacgga
cggcaccaca
ggtcatcaaa
caagaacaac
caccttcgag
caagaacctg
gcacacacct
ggtggatctg
aagctacctg
tgtgggatac
cgacgccgtg
caccgtggaa

cgtgeggttc

3660

3720

3780

3819

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ccgaatatca
gtgtacgcct
aactccgcca
ctgtgcttca
attgcacctg
accggctgtg
aattacctgt
accgagatct
ttcccactgc
gtggtggtsgc
agcaccaatc
ggcgtgctga
gccgatacca
tgcagcttcg
gtgctgtacc
acacctacat
ctgatcggag
atctgcgect
cagagcatca
aactctatcg
tccatgacca
tccaacctgc
atcgccgtgg
aagacgcctc
agcaagccca
gacgccggcet

atttgcgccc

ccaatctgtg
ggaaccggaa
gcttcagcac
caaacgtgta
gacagacagg
tgattgectg
accggctgtt
atcaggccgg
agtcctacgg
tgagcttcga
tcgtgaagaa
cagagagcaa
cagatgccgt
gcggagtgtc
aggacgtgaa
ggcgggtgta
ccgagcacgt
cttaccagac
ttgcctacac
ctatcccgac
agaccagcgt
tgctgcagta
aacaggacaa
ctatcaagga
gcaagcggag
tcatcaagca

agaagtttaa

cccattcggce
gcggatcagc
cttcaagtgc
cgccgacagce
caagatcgcc
gaacagcaac
ccggaagtcc
cagcacacct
ctttcagccc
gctgetgeat
caaatgcgtg
caagaagttc
cagagatcct
tgtgatcacg
ctgtaccgaa
ctccaccggce
gaacaatagc
acagacaaac
aatgtctctg
caacttcacc
ggactgcacc
cggcagcttc
gaacacccaa
cttcggeggc
cttcatcgag
gtatggcgat

cggactgaca

gaggtgttca
aattgcgtgg
tacggcgtgt
ttcgtgatcc
gactacaact
aacctggata
aatctgaagc
tgtaacggcg
acaaatggcg
gctcctgeca
aacttcaact
ctgccattcc
cagacactgg
cctggcacca
gtgccegteg
agcaatgtgt
tacgagtgcg
agccctagac
ggcgecgaga
atcagcgtga
atgtacatct
tgcacccagc
gaggtgttcg
ttcaatttca
gacctgctgt
tgtctgggeg

gtgctgectce

atgccaccag
ccgactactc
cacctaccaa
gtggagatga
acaagctgcc
gcaaagtcgg
ccttcgageg
tggaaggctt
tgggctacca
cagtgtgegg
tcaacggcct
agcagttcgg
aaatcctgga
acaccagcaa
ccattcacgc
ttcagaccag

acatccctat

gggccagatc
acagcgtggc
ccacagagat
gcggegattc
tgaatagagc
cccaagtgaa
gccagattct
tcaacaaagt
acattgccgce

ctctgctgac

attcgecctct
cgtgctgtac
gctgaacgac
agtgcggcag
cgacgacttc
cggcaactac
ggacatctcc
caactgctac
gccttacaga
ccctaagaaa
gaccggcacc
ccgggatatc
catcacacct
tcaggtggca
cgatcagctg
agccggetgt
cggegetggc
tgtggccagc
ctactccaac
cctgectgtg
caccgagtgc
cctgacaggg
gcagatctac
gcccgatcect
gacactggcc
cagggatctg

cgatgagatg

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



atcgcccagt
gctggegcetg
ggagtgaccc
gccatcggcea
gacgtggtca
ttcggcgcecea
gaggtgcaga
cagcagctga
tctgagtgtg
atgagcttcc
gctcaagaga
cctagagaag
tacgagcctc
atcggcattg
gaggaactgg
agcggaatca
gccaagaatc
atcaagtggc
gtcacaatca
tgtggctcect
ctgcactaca
<210> 5
<211> 32
<212> PRT
<213>

<220>
<223>

<400> 5

acacatctgc
ccctgeagat
agaatgtgct
agatccagga
accagaatgc
tcagctctgt
tcgacagact
tcagagccgc
tgctgggcca
ctcagtctgc
agaatttcac
gcgtgttegt
agatcatcac
tgaacaatac
ataagtactt
atgccagcgt
tgaacgagag
cctggtacat
tgctgtgttg
gctgcaagtt

cctga

cctgetggec
cccatttgcet
gtacgagaac
cagcctgagc
ccaggcactg
gctgaacgat
gatcaccgga
cgagattaga
gagcaagaga
gcctcacggce
caccgctcca
gtccaacggc
caccgacaac
cgtgtacgac
taagaaccac
cgtgaacatc
cctgatcgac

ctggectgggc

catgaccagc

cgacgaggac

Secuencia artificial

Mutacién tPA P->A

ggcacaatca
atgcagatgg
cagaagctga
agcacagcaa
aacaccctgg
atcctgagca
aggctgcagt
gcctctgeca
gtggactttt
gtggtgtttc
gccatctgec
acccattggt
accttcgtgt
cctctgceagce
acaagccctg
cagaaagaga
ctgcaagaac
tttatcgccg
tgctgtagcet

gattctgagc

caagcggctg
cctaccggtt
tcgccaacca
gcgeectggg
tcaagcagct
gactggacaa
ccctgcagac
atctggccgce
gcggcaaggg
tgcacgtgac
acgacggcaa
tcgtgaccca
ctggcaactg
ccgagctgga
acgtggacct
tcgaccggcet
tgggcaagta
gactgattgc
gcctgaaggg

ccgtgctgaa

gacatttgga
caacggcatc
gttcaacagc
aaagctgcag
gtctagcaac
ggtggaagec
ctacgttacc
caccaagatg
ctaccacctg
atacgtgccc
agcccacttt
gcggaacttc
cgacgtcgtg
cagcttcaaa
gggcgatatc
gaacgaggtg
cgagcagtac
catcgtgatg
ctgttgtagc

gggcgtgaaa

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3915



Ala Val Phe Val Ser Ala Ser Gln Glu Ile His Ala Arg Phe Arg Arg
20 25 30

<210> 6

211> 32

<212> PRT

<213> Secuencia artificial

<220>
<223> tPA

<400> 6

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Pro Ser Gln Glu Ile His Ala Arg Phe Arg Arg
20 25 30

<210> 7

<211> 30

<212> PRT

<213> Secuencia artificial

<220>
<223> Mutacion tPA P->A y sin RR

<400> 7
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Ala Ser Gln Glu Ile His Ala Arg Phe
20 25 30

<210> 8

<211> 30

<212> PRT

<213> Secuencia artificial

<220>
<223> tPA sin RR

<400> 8

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly



Ala Val Phe Val Ser Pro Ser Gln Glu Ile His Ala Arg Phe
20 25 30

<210> 9

211> 96

<212> ADN

<213> Secuencia artificial

<220>
<223> que codifica la SEQ ID NO: 5 coddn optimizado

<400> 9
atggacgcca tgaagagggg cctgtgctge gtgetgetge tgtgtggege cgtgtttgtg

tccgccagec aggaaatcca cgecceggttc agacgg
<210> 10

<211> 1304

<212> PRT

<213> Secuencia artificial

220>
<223> Fusién de Pico del tPA

<400> 10
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Ala Ser Gln Glu Ile His Ala Arg Phe Arg Arg
20 25 30

Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val Asn
35 40 45

Leu Thr Thr Arg Thr Gln Leu Pro Pro Ala Tyr Thr Asn Ser Phe Thr
50 55 60

Arg Gly Val Tyr Tyr Pro Asp Lys Val Phe Arg Ser Ser Val Leu His
65 70 75 80

Ser Thr Gln Asp Leu Phe Leu Pro Phe Phe Ser Asn Val Thr Trp Phe
85 90 95

60

96



His

Pro

Ser

Thr

145

Val

His

Ser

Asp

Phe

225

Ile

Leu

Leu

Trp

Thr

Ala

Val

Asn

130

Gln

Cys

Lys

Ala

Leu

210

Lys

Asn

Val

Ala

Thr

290

Phe

Ile

Leu

115

Ile

Ser

Glu

Asn

Asn

195

Glu

Asn

Leu

Asp

Leu

275

Ala

Leu

His

100

Pro

Ile

Leu

Phe

Asn

180

Asn

Gly

Ile

Val

Leu

260

His

Gly

Leu

Val

Phe

Arg

Leu

Gln

165

Lys

Cys

Lys

Asp

Arg

245

Pro

Arg

Ala

Lys

Ser

Asn

Gly

Ile

150

Phe

Ser

Thr

Gln

Gly

230

Asp

Ile

Ser

Ala

Tyr

Gly

Asp

Trp

135

Val

Cys

Trp

Phe

Gly

215

Tyr

Leu

Gly

Tyr

Ala

295

Asn

Thr

Gly

120

Ile

Asn

Asn

Met

Glu

200

Asn

Phe

Pro

Ile

Leu

280

Tyr

Glu

Asn

105

Val

Phe

Asn

Asp

Glu

185

Tyr

Phe

Lys

Gln

Asn

265

Thr

Tyr

Asn

Gly

Gly

Ala

Pro

170

Ser

Val

Lys

Ile

Gly

250

Ile

Pro

Val

Gly

Thr

Phe

Thr

Thr

155

Phe

Glu

Ser

Asn

Tyr

235

Phe

Thr

Gly

Gly

Thr

Lys

Ala

Thr

140

Asn

Leu

Phe

Gln

Leu

220

Ser

Ser

Arg

Asp

Tyr

300

Ile

Arg

Ser

125

Leu

Val

Gly

Arg

Pro

205

Lys

Ala

Phe

Ser

285

Leu

Thr

Phe

110

Thr

Asp

Val

Val

Val

190

Phe

Glu

His

Leu

Gln

270

Ser

Gln

Asp

Asp

Glu

Ser

Ile

Tyr

175

Tyr

Leu

Phe

Thr

Glu

255

Thr

Ser

Pro

Ala

Asn

Lys

Lys

Lys

160

Ser

Met

Val

Pro

240

Pro

Leu

Gly

Arg

Val



305

Asp

Phe

Pro

Phe

Asn

385

Asn

Lys

Ile

Ile

Ile

465

Asn

Arg

Gly

Cys

Thr

Thr

Gly

370

Arg

Ser

Leu

Arg

Ala

450

Ala

Tyr

Asp

Val

Ala

Val

Glu

355

Glu

Lys

Ala

Asn

Gly

435

Asp

Trp

Leu

Ile

Glu
515

Leu

Glu

340

Ser

Val

Arg

Ser

Asp

420

Asp

Tyr

Asn

Tyr

Ser

500

Gly

Asp

325

Lys

Ile

Phe

Ile

Phe

405

Leu

Glu

Asn

Ser

Arg

485

Thr

Phe

310

Pro

Gly

Val

Asn

Ser

390

Ser

Cys

Val

Tyr

Asn

470

Leu

Glu

Asn

Leu

Ile

Arg

Ala

375

Asn

Thr

Phe

Arg

Lys

455

Asn

Phe

Ile

Cys

Ser

Tyr

Phe

360

Thr

Cys

Phe

Thr

Gln

440

Leu

Leu

Arg

Tyr

Tyr
520

Glu

Gln

345

Pro

Arg

Val

Lys

Asn

425

Ile

Pro

Asp

Lys

Gln

505

Phe

Thr

330

Thr

Asn

Phe

Ala

Cys

410

Val

Ala

Asp

Ser

Ser

490

Ala

Pro

315

Lys

Ser

Ile

Ala

Asp

395

Tyr

Tyr

Pro

Asp

Lys

475

Asn

Gly

Leu

Cys

Asn

Thr

Ser

380

Tyr

Gly

Ala

Gly

Phe

460

Val

Leu

Ser

Gln

Thr

Phe

Asn

365

Val

Ser

Val

Asp

Gln

445

Thr

Gly

Lys

Thr

Ser
525

Leu

Arg

350

Leu

Tyr

Val

Ser

Ser

430

Thr

Gly

Gly

Pro

Pro

510

Tyr

Lys

335

Val

Cys

Ala

Leu

Pro

415

Phe

Gly

Cys

Asn

Phe

495

Cys

Gly

320

Ser

Gln

Pro

Trp

Tyr

400

Thr

Val

Lys

Val

Tyr

480

Glu

Asn

Phe



Gln

Ser

545

Ser

Leu

Phe

Asp

Gly

625

Val

Ala

Val

Asn

Tyr

705

Gln

Ala

Pro

530

Phe

Thr

Thr

Gln

Pro

610

Val

Leu

Asp

Phe

Ser

690

Gln

Ser

Tyr

Thr

Glu

Asn

Gly

Gln

595

Gln

Ser

Tyr

Gln

Gln

675

Tyr

Thr

Ile

Ser

Asn

Leu

Leu

Thr

580

Phe

Thr

Val

Gln

Leu

660

Thr

Glu

Gln

Ile

Asn

Gly

Leu

Val

565

Gly

Gly

Leu

Ile

Asp

645

Thr

Arg

Cys

Thr

Ala

725

Asn

Val

His

550

Lys

Val

Arg

Glu

Thr

630

Val

Pro

Ala

Asp

Asn

710

Tyr

Ser

Gly

535

Ala

Asn

Leu

Asp

Ile

615

Pro

Asn

Thr

Gly

Ile

695

Ser

Thr

Ile

Tyr

Pro

Lys

Thr

Ile

600

Leu

Gly

Cys

Trp

Cys

680

Pro

Pro

Met

Ala

Gln

Ala

Cys

Glu

585

Ala

Asp

Thr

Thr

Arg

665

Leu

Ile

Arg

Ser

Ile

Pro

Thr

Val

570

Ser

Asp

Ile

Asn

Glu

650

Val

Ile

Gly

Arg

Leu

730

Pro

Tyr

Val

555

Asn

Asn

Thr

Thr

Thr

635

Val

Tyr

Gly

Ala

Ala

715

Gly

Thr

Arg

540

Cys

Phe

Lys

Thr

Pro

620

Ser

Pro

Ser

Ala

Gly

700

Arg

Ala

Asn

Val

Gly

Asn

Lys

Asp

605

Cys

Asn

Val

Thr

Glu

685

Ile

Ser

Glu

Phe

Val

Pro

Phe

Phe

590

Ala

Ser

Gln

Ala

Gly

670

His

Cys

Val

Asn

Thr

Val

Lys

Asn

575

Leu

Val

Phe

Val

Ile

655

Ser

Val

Ala

Ala

Ser

735

Ile

Leu

Lys

560

Gly

Pro

Arg

Gly

Ala

640

His

Asn

Asn

Ser

Ser

720

Val

Ser



Val

Cys

Leu

785

Ile

Lys

Phe

Ile

Ile

865

Ile

Thr

Ile

Phe

Asn
945

Thr

Thr

770

Gln

Ala

Gln

Ser

Glu

850

Lys

Cys

Asp

Thr

Ala

930

Val

Thr

755

Met

Tyr

Val

Ile

Gln

835

Asp

Gln

Ala

Glu

Ser

915

Met

Leu

740

Glu

Tyr

Gly

Glu

Tyr

820

Ile

Leu

Tyr

Gln

Met

900

Gly

Gln

Tyr

Ile

Ile

Ser

Gln

805

Lys

Leu

Leu

Gly

Lys

885

Ile

Trp

Met

Glu

Leu

Cys

Phe

790

Asp

Thr

Pro

Phe

Asp

870

Phe

Ala

Thr

Ala

Asn
950

Pro

Gly

775

Lys

Pro

Asp

Asn

855

Cys

Asn

Gln

Phe

Tyr

935

Gln

Val

760

Asp

Thr

Asn

Pro

Pro

840

Lys

Leu

Gly

Tyr

Gly

920

Arg

Lys

745

Ser

Ser

Gln

Thr

Ile

825

Ser

Val

Gly

Leu

Thr

905

Ala

Phe

Leu

Met

Thr

Leu

Gln

810

Lys

Lys

Thr

Asp

Thr

890

Ser

Gly

Asn

Ile

Thr

Glu

Asn

795

Glu

Asp

Pro

Leu

Ile

875

Val

Ala

Ala

Gly

Ala
955

Lys

Cys

780

Arg

Val

Phe

Ser

Ala

860

Ala

Leu

Leu

Ala

Ile

940

Asn

Thr

765

Ser

Ala

Phe

Gly

Lys

845

Asp

Ala

Pro

Leu

Leu

925

Gln

750

Ser

Asn

Leu

Ala

Gly

830

Arg

Ala

Arg

Pro

Ala

910

Gln

Val

Phe

Val

Leu

Thr

Gln

815

Phe

Ser

Gly

Asp

Leu

895

Gly

Ile

Thr

Asn

Asp

Leu

Gly

800

Val

Asn

Phe

Phe

Leu

880

Leu

Thr

Pro

Gln

Ser
960



Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Ala Ser Ala Leu
965 970 975

Gly Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr
980 985 990

Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu
995 1000 1005

Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
1010 1015 1020

Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr
1025 1030 1035

Val Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala
1040 1045 1050

Asn Leu Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser
1055 1060 1065

Lys Arg Val Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe
1070 1075 1080

Pro Gln Ser Ala Pro His Gly Val Val Phe Leu His Val Thr Tyr
1085 1090 1095

Val Pro Ala Gln Glu Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys
1100 1105 1110

His Asp Gly Lys Ala His Phe Pro Arg Glu Gly Val Phe Val Ser
1115 1120 1125

Asn Gly Thr His Trp Phe Val Thr Gln Arg Asn Phe Tyr Glu Pro
1130 1135 1140

Gln Ile 1Ile Thr Thr Asp Asn Thr Phe Val Ser Gly Asn Cys Asp
1145 1150 1155

Val Val 1Ile Gly Ile Val Asn Asn Thr Val Tyr Asp Pro Leu Gln



1160 1165 1170

Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu Asp Lys Tyr Phe Lys
1175 1180 1185

Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp Ile Ser Gly Ile
1190 1195 1200

Asn Ala Ser Val Val Asn Ile Gln Lys Glu Ile Asp Arg Leu Asn
1205 1210 1215

Glu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu Gln Glu
1220 1225 1230

Leu Gly Lys Tyr Glu Gln Tyr 1Ile Lys Trp Pro Trp Tyr Ile Trp
1235 1240 1245

Leu Gly Phe Ile Ala Gly Leu 1Ile Ala Ile Val Met Val Thr Ile
1250 1255 1260

Met Leu Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Cys
1265 1270 1275

Cys Ser Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu
1280 1285 1290

Pro Val Leu Lys Gly Val Lys Leu His Tyr Thr
1295 1300

<210> 11

<211> 3822

<212> ADN

<213> Secuencia artificial

<220>
<223> Secuencia de nucledtidos de la proteina de pico del genoma de nCoV 19
(del numero de registro GenBank MG772933.1)

<400> 11
atgtttgttt ttcttgtttt attgccacta gtctctagtc agtgtgttaa tcttacaacc 60
agaactcaat taccccctgc atacactaat tctttcacac gtggtgttta ttaccctgac 120

aaagttttca gatcctcagt tttacattca actcaggact tgttcttacc tttcttttcc 180



aatgttactt
aaccctgtcc
ataagaggct
aataacgcta
ttgggtgttt
tctagtgcga
ggaaaacagg
tttaaaatat
tcggctttag
ttacttgctt
ggtgctgcag
gaaaatggaa
tgtacgttga
caaccaacag
gtttttaacg
tgtgttgctg
ggagtgtctc
gtaattagag
tataattata
cttgattcta
ctcaaacctt
aatggtgttg
aatggtgttg
ccagcaactg
ttcaacttca
cctttccaac

acacttgaga

ggttccatgc
taccatttaa
ggatttttgg
ctaatgttgt
attaccacaa
ataattgcac
gtaatttcaa
attctaagca
aaccattggt
tacatagaag
cttattatgt
ccattacaga
aatccttcac
aatctattgt
ccaccagatt
attattctgt
ctactaaatt
gtgatgaagt
aattaccaga
aggttggtgg
ttgagagaga
aaggttttaa
gttaccaacc
tttgtggacc
atggtttaac
aatttggcag

ttcttgacat

tatacatgtc
tgatggtgtt
tactacttta
tattaaagtc
aaacaacaaa
ttttgaatat
aaatcttagg
cacgcctatt
agatttgcca
ttatttgact
gggttatctt
tgctgtagac
tgtagaaaaa
tagatttcct
tgcatctgtt
cctatataat
aaatgatctc
cagacaaatc
tgattttaca
taattataat
tatttcaact
ttgttacttt
atacagagta
taaaaagtct
aggcacaggt
agacattgct

tacaccatgt

tctgggacca
tattttgctt
gattcgaaga
tgtgaatttc
agttggatgg
gtctctcagc
gaatttgtgt
aatttagtgc
ataggtatta
cctggtgatt
caacctagga
tgtgcacttg
ggaatctatc
aatattacaa
tatgcttgga
tccgcatcat
tgctttacta
gctccagggc
ggctgecgtta
tacctgtata
gaaatctatc
cctttacaat
gtagtacttt
actaatttgg
gttcttactg
gacactactg

tcttttggtg

atggtactaa
ccactgagaa
cccagtccct
aattttgtaa
aaagtgagtt
cttttcttat
ttaagaatat
gtgatctccc
acatcactag
cttcttcagg
cttttctatt
accctctctc
aaacttctaa
acttgtgccc
acaggaagag
tttccacttt
atgtctatgc
aaactggaaa
tagcttggaa
gattgtttag
aggccggtag
catatggttt
cttttgaact
ttaaaaacaa
agtctaacaa
atgctgtccg

gtgtcagtgt

gaggtttgat
gtctaacata
acttattgtt
tgatccattt
cagagtttat
ggaccttgaa
tgatggttat
tcagggtttt
gtttcaaact
ttggacagct
aaaatataat
agaaacaaag
ctttagagtc
ttttggtgaa
aatcagcaac
taagtgttat
agattcattt
gattgctgat
ttctaacaat
gaagtctaat
cacaccttgt
ccaacccact
tctacatgca
atgtgtcaat
aaagtttctg
tgatccacag

tataacacca

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ggaacaaata
cctgttgcta
aatgtttttc
gagtgtgaca
cctcggeggg
gcagaaaatt
agtgttacca
tacatttgtg
acacaattaa
gtttttgcac
aatttttcac
ctacttttca
cttggtgata
ttgccacctt
acaatcactt
Caaatggctt
aaattgattg
acagcaagtg
acgcttgtta
ctttcacgtc
cttcaaagtt
tctgctaatc
gatttttgtg
gtcttcttgc
atttgtcatg
cactggtttg

tttgtgtctg

cttctaacca
ttcatgcaga
aaacacgtgc
tacccattgg
cacgtagtgt
cagttgctta
cagaaattct
gtgattcaac
accgtgecttt
aagtcaaaca
aaatattacc
acaaagtgac
ttgctgctag
tgctcacaga
ctggttggac
ataggtttaa
ccaaccaatt
cacttggaaa
aacaacttag
ttgacaaagt
tgcagacata
ttgctgctac
gaaagggcta
atgtgactta
atggaaaagc
taacacaaag

gtaactgtga

ggttgctgtt
tcaacttact
aggctgttta
tgcaggtata
agctagtcaa
ctctaataac
accagtgtct
tgaatgcagc
aactggaata
aatttacaaa
agatccatca
acttgcagat
agacctcatt
tgaaatgatt
ctttggtgca
tggtattgga
taatagtgct
acttcaagat
ctccaatttt
tgaggctgaa
tgtgactcaa
taaaatgtca
tcatcttatg
tgtccctgca
acactttcct
gaatttttat

tgttgtaata

ctttatcagg
cctacttggc
ataggggctg
tgcgctagtt
tccatcattg
tctattgcca
atgaccaaga
aatcttttgt
gctgttgaac
acaccaccaa
aaaccaagca
gctggcttca
tgtgcacaaa
gctcaataca
ggtgctgcat
gttacacaga
attggcaaaa
gtggtcaacc
ggtgcaattt
gtgcaaattg
caattaatta
gagtgtgtac
tccttecectce
caagaaaaga
cgtgaaggtsg
gaaccacaaa

ggaattgtca

atgttaactg
gtgtttattc
aacatgtcaa
atcagactca
cctacactat
tacccacaaa
catcagtaga
tgcaatatgg
aagacaaaaa
ttaaagattt
agaggtcatt
tcaaacaata
agtttaacgg
cttctgcact
tacaaatacc
atgttctcta
ttcaagactc
aaaatgcaca
caagtgtttt
ataggttgat
gagctgcaga
ttggacaatc
agtcagcacc
acttcacaac
tctttgtttc
tcattactac

acaacacagt

cacagaagtc
tacaggttct
caactcatat
gactaattct
gtcacttggt
ttttactatt
ttgtacaatg
cagtttttgt
cacccaagaa
tggtggtttt
tattgaagat
tggtgattgc
ccttactgtt
gttagcgggt
atttgctatg
tgagaaccaa
actttcttcc
agctttaaac
aaatgatatc
cacaggcaga
aatcagagct
aaaaagagtt
tcatggtgta
tgctcctgcec
aaatggcaca
agacaacaca

ttatgatcct

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



ttgcaacctg
tcaccagatg
aaagaaattg
caagaacttg
atagctggct
tgtagttgtc
tctgagccag
<210>
<211>

<212>
<213>

12
235
PRT

<220>
<223>
<400> 12

Met Asp Ala
1

Ala Val Phe

Ile
35

Pro Asn

Phe
50

Arg Ala

Val
65

Ala Asp

Lys Cys Tyr

Asn Val Tyr

aattagactc
ttgatttagg
accgcctcaa
gaaagtatga
tgattgccat
tcaagggctg

tgctcaaagg

Met Lys Ar

Val
20

Ser Al

Thr Asn Le

Ser Val

Ty

Va
70

Tyr Ser

Val
85

Gly Se

Ala
100

Asp Se

attcaaggag
tgacatctct
tgaggttgcc
gcagtatata
agtaatggtg
ttgttcttgt

agtcaaatta

Secuencia artificial

g Gly

a Ser

u Cys

r Ala

55

1 Leu

r Pro

r Phe

Dominio de unidén al receptor

Leu

Gln

Pro

40

Trp

Tyr

Thr

Val

gagttagata
ggcattaatg
aagaatttaa
aaatggccat
acaattatgc
ggatcctgct

cattacacat

de pico

Cys Cys Val

10

Glu
25

Ile His

Phe Gly Glu

Asn Arg Lys

Ala
75

Asn Ser

Leu Asn

90

Lys

Ile
105

Arg Gly

aatattttaa
cttcagttgt
atgaatctct
ggtacatttg
tttgctgtat
gcaaatttga

aa

del tPA

Leu Leu Leu

Ala Phe

30

Arg

Val Phe

45

Asn

Arg Ile Ser

60

Ser Phe Ser

Asp Leu Cys

Glu Val

110

Asp

gaatcataca
aaacattcaa
catcgatctc
gctaggtttt
gaccagttgc

tgaagacgac

Cys
15

Gly

Arg Arg

Ala Thr

Asn Cys

Thr Phe

80

Phe
95

Thr

Arg Gln

3480

3540

3600

3660

3720

3780

3822



Ile Ala Pro

115

Pro Asp

130

Asp

Asp Ser

145

Lys

Lys Ser Asn

Gln Ala Gly

Phe Leu

195

Pro

Gln Pro

210

Tyr

Ala
225

Thr Val

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

13
708
ADN

<220>
<223>
SARS-CoV2 ¢

<400> 13
atggacgcca

tccgccagcec
ttcggcgagg
atcagcaatt
aagtgctacg

gacagcttcg

Gly Gln

Phe

Thr

Val Gly

Thr

Gly

Gly

Gly Lys

120

Cys Val

135

Asn Tyr

150

Leu Lys

165

Ser Thr

180

Gln Ser

Val

Arg

Cys Gly

Pro

Pro

Tyr

Val

Pro

Phe Glu

Asn

Cys

Phe
200

Gly

Val
215

Leu

Lys Lys

230

on tPA

tgaagcgagg
aagagatcca
tgttcaatgc
gcgtggecga
gcgtgtcacc

tgatccgtgg

Secuencia artificial

cctgtgetgt
cgccagattt
caccagattc
ctactccgtg
taccaagctg

agatgaagtg

Ile Ala Asp

Ile Ala Trp

Leu
155

Asn Tyr

Arg Asp Ile

170

Gly val Glu

185

Gln Pro Thr

Ser Phe Glu

Thr Asn

235

Ser

gttctgette
cggagaccga
gcctctgtgt
ctgtacaact
aacgacctgt

cggcagattg

Asn
125

Tyr Tyr

Asn Ser Asn

140

Tyr Arg Leu

Ser Thr Glu

Phe Asn

190

Gly

Asn Gly Val

205

Leu Leu His

220

que codifica el dominio de unién al receptor de

tgtgtggcgc
atatcaccaa
acgcctggaa
ccgccagett
gcttcacaaa

cacctggaca

Lys Leu

Asn Leu

Phe Arg

160

Ile
175

Cys Tyr

Gly

Tyr

Ala Pro

proteina de pico del

cgtgtttgtg
tctgtgccca
ccggaagcgg
cagcaccttc
cgtgtacgcc

gacaggcaag

60

120

180

240

300

360



atcgccgact
agcaacaacc
aagtccaatc
acaccttgta
cagcccacaa
ctgcatgctc
<210>
<211>

<212>
<213>

14
1304
PRT

<220>
<223>
<400> 14

Met Asp Ala
1

Ala Val Phe

Phe Val Phe

35

Thr
50

Leu Thr

Arg Val

65

Gly

Ser Thr Gln

His Ala Ile

Val Leu

115

Pro

acaactacaa
tggatagcaa
tgaagccctt
acggcgtgga
atggcgtggg

ctgccacagt

Met Lys Ar

Val
20

Ser Al

Leu Val Le

Arg Thr Gl

Pr
70

Tyr Tyr

Leu Ph

85

Asp

His Val Se

100

Pro Phe As

gctgecccgac
agtcggcggc
cgagcgggac
aggcttcaac
ctaccagcct

gtgcggcect

Secuencia artificial

proteina de prefusidén de

g Gly Leu

a Ser Gln

Pro
40

u Leu

n Leu Pro

55

o Asp Lys

e Leu Pro

r Gly Thr

n Asp Gly

120

gacttcaccg
aactacaatt
atctccaccg
tgctacttcc
tacagagtgg

aagaaaagca

gctgtgtgat tgcctggaac
acctgtaccg gctgttccgg
agatctatca ggccggcagce
cactgcagtc ctacggcttt
tggtgctgag cttcgagctg

ccaattaa

pico del tPA

Cys Cys Val

10

Glu
25

Ile His

Leu Val Ser

Pro Ala Tyr

Val Phe Arg

75

Phe Phe

90

Ser

Asn Thr

105

Val Tyr Phe

Leu Leu Leu Cys

15

Gly

Ala Phe

30

Arg Arg Arg

Gln
45

Ser Cys Val Asn

Thr
60

Asn Ser Phe Thr

Val His

80

Ser Ser Leu

Asn Val Thr Trp Phe

95

Phe
110

Lys Arg Asp Asn

Ala Ser Thr Glu

125

Lys

420

480

540

600

660

708



Ser

Thr

145

Val

His

Ser

Asp

Phe

225

Ile

Leu

Leu

Trp

Thr

305

Asp

Phe

Asn

130

Gln

Cys

Lys

Ala

Leu

210

Lys

Asn

Val

Ala

Thr

290

Phe

Cys

Thr

Ile

Ser

Glu

Asn

Asn

195

Glu

Asn

Leu

Asp

Leu

275

Ala

Leu

Ala

Val

Ile

Leu

Phe

Asn

180

Asn

Gly

Ile

Val

Leu

260

His

Gly

Leu

Leu

Glu

Arg

Leu

Gln

165

Lys

Cys

Lys

Asp

Arg

245

Pro

Arg

Ala

Lys

Asp

325

Lys

Gly

Ile

150

Phe

Ser

Thr

Gln

Gly

230

Asp

Ile

Ser

Ala

Tyr

310

Pro

Gly

Trp

135

Val

Cys

Trp

Phe

Gly

215

Tyr

Leu

Gly

Tyr

Ala

295

Asn

Leu

Ile

Ile

Asn

Asn

Met

Glu

200

Asn

Phe

Pro

Ile

Leu

280

Tyr

Glu

Ser

Tyr

Phe

Asn

Asp

Glu

185

Tyr

Phe

Lys

Gln

Asn

265

Thr

Tyr

Asn

Glu

Gln

Gly

Ala

Pro

170

Ser

Val

Lys

Ile

Gly

250

Ile

Pro

Val

Gly

Thr

330

Thr

Thr

Thr

155

Phe

Glu

Ser

Asn

Tyr

235

Phe

Thr

Gly

Gly

Thr

315

Lys

Ser

Thr

140

Asn

Leu

Phe

Gln

Leu

220

Ser

Ser

Arg

Asp

Tyr

300

Ile

Cys

Asn

Leu

Val

Gly

Arg

Pro

205

Arg

Lys

Ala

Phe

Ser

285

Leu

Thr

Thr

Phe

Asp

Val

Val

Val

190

Phe

Glu

His

Leu

Gln

270

Ser

Gln

Asp

Leu

Arg

Ser

Ile

Tyr

175

Tyr

Leu

Phe

Thr

Glu

255

Thr

Ser

Pro

Ala

Lys

335

Val

Lys

Lys

160

Tyr

Ser

Met

Val

Pro

240

Pro

Leu

Gly

Arg

Val

320

Ser

Gln



Pro

Phe

Asn

385

Asn

Lys

Ile

Ile

Ile

465

Asn

Arg

Gly

Gln

Ser
545

Thr

Gly

370

Arg

Ser

Leu

Arg

Ala

450

Ala

Tyr

Asp

Val

Pro

530

Phe

Glu
355

Glu

Ala

Asn

Gly

435

Asp

Trp

Leu

Ile

Glu

515

Thr

Glu

340

Ser

Val

Arg

Ser

Asp

420

Asp

Tyr

Asn

Tyr

Ser

500

Gly

Asn

Leu

Ile

Phe

Ile

Phe

405

Leu

Glu

Asn

Ser

Arg

485

Thr

Phe

Gly

Leu

Val

Asn

Ser

390

Ser

Cys

Val

Tyr

Asn

470

Leu

Glu

Asn

Val

His
550

Arg

Ala

375

Asn

Thr

Phe

Arg

Lys

455

Asn

Phe

Ile

Cys

Gly

535

Ala

Phe

360

Thr

Cys

Phe

Thr

Gln

440

Leu

Leu

Arg

Tyr

Tyr

520

Tyr

Pro

345

Pro

Arg

Val

Lys

Asn

425

Ile

Pro

Asp

Lys

Gln

505

Phe

Gln

Ala

Asn

Phe

Ala

Cys

410

Val

Ala

Asp

Ser

Ser

490

Ala

Pro

Pro

Thr

Ile

Ala

Asp

395

Tyr

Tyr

Pro

Asp

Lys

475

Asn

Gly

Leu

Tyr

Val
555

Thr

Ser

380

Tyr

Gly

Ala

Gly

Phe

460

Val

Leu

Ser

Gln

Arg

540

Cys

Asn

365

Val

Ser

Val

Asp

Gln

445

Thr

Gly

Lys

Thr

Ser

525

Val

Gly

350

Leu

Tyr

Val

Ser

Ser

430

Thr

Gly

Gly

Pro

Pro

510

Tyr

Val

Pro

Cys

Ala

Leu

Pro

415

Phe

Gly

Cys

Asn

Phe

495

Cys

Gly

Val

Lys

Pro

Trp

Tyr

400

Thr

Val

Lys

Val

Tyr

480

Glu

Asn

Phe

Leu

Lys
560



Ser

Leu

Phe

Asp

Gly

625

Val

Ala

Val

Asn

Tyr

705

Gln

Ala

Val

Cys

Thr

Thr

Gln

Pro

610

Val

Leu

Asp

Phe

Ser

690

Gln

Ser

Tyr

Thr

Thr

Asn

Gly

Gln

595

Gln

Ser

Tyr

Gln

Gln

675

Tyr

Thr

Ile

Ser

Thr

755

Met

Leu

Thr

580

Phe

Thr

Val

Gln

Leu

660

Thr

Glu

Gln

Ile

Asn

740

Glu

Val

565

Gly

Gly

Leu

Ile

Asp

645

Thr

Arg

Cys

Thr

Ala

725

Asn

Ile

Ile

Lys

Val

Arg

Glu

Thr

630

Val

Pro

Ala

Asp

Asn

710

Tyr

Ser

Leu

Cys

Asn

Leu

Asp

Ile

615

Pro

Asn

Thr

Gly

Ile

695

Ser

Thr

Ile

Pro

Gly

Lys

Thr

Ile

600

Leu

Gly

Cys

Trp

Cys

680

Pro

Pro

Met

Ala

Val

760

Asp

Cys

Glu

585

Ala

Asp

Thr

Thr

Arg

665

Leu

Ile

Gly

Ser

Ile

745

Ser

Ser

Val

570

Ser

Asp

Ile

Asn

Glu

650

Val

Ile

Gly

Ser

Leu

730

Pro

Met

Thr

Asn

Asn

Thr

Thr

Thr

635

Val

Tyr

Gly

Ala

Ala

715

Gly

Thr

Thr

Glu

Phe

Lys

Thr

Pro

620

Ser

Pro

Ser

Ala

Gly

700

Ser

Ala

Asn

Lys

Cys

Asn

Lys

Asp

605

Cys

Asn

Val

Thr

Glu

685

Ile

Ser

Glu

Phe

Thr

765

Ser

Phe

Phe

590

Ala

Ser

Gln

Ala

Gly

670

His

Cys

Val

Asn

Thr

750

Ser

Asn

Asn

575

Leu

Val

Phe

Val

Ile

655

Ser

Val

Ala

Ala

Ser

735

Ile

Val

Leu

Gly

Pro

Arg

Gly

Ala

640

His

Asn

Asn

Ser

Ser

720

Val

Ser

Asp

Leu



Leu

785

Ile

Lys

Phe

Ile

Ile

865

Ile

Thr

Ile

Phe

Asn

945

Ala

Gly

770

Gln

Ala

Gln

Ser

Glu

850

Lys

Cys

Asp

Thr

Ala

930

Val

Ile

Lys

Tyr

Val

Ile

Gln

835

Asp

Gln

Ala

Glu

Ser

915

Met

Leu

Gly

Leu

Gly

Glu

Tyr

820

Ile

Leu

Tyr

Gln

Met

900

Gly

Gln

Tyr

Lys

Gln
980

Ser

Gln

805

Lys

Leu

Leu

Gly

Lys

885

Ile

Trp

Met

Glu

Ile

965

Asp

Phe

790

Asp

Thr

Pro

Phe

Asp

870

Phe

Ala

Thr

Ala

Asn

950

Gln

Val

775

Cys

Lys

Pro

Asp

Asn

855

Cys

Asn

Gln

Phe

Tyr

935

Gln

Asp

Val

Thr

Asn

Pro

Pro

840

Lys

Leu

Gly

Tyr

Gly

920

Arg

Lys

Ser

Asn

Gln

Thr

Ile

825

Ser

Val

Gly

Leu

Thr

905

Ala

Phe

Leu

Leu

Gln
985

Leu

Gln
810

Lys

Thr

Asp

Thr

890

Ser

Gly

Asn

Ile

Ser

970

Asn

Asn

795

Glu

Asp

Pro

Leu

Ile

875

Val

Ala

Ala

Gly

Ala

955

Ser

Ala

780

Arg

Val

Phe

Ser

Ala

860

Ala

Leu

Leu

Ala

Ile

940

Asn

Thr

Gln

Ala

Phe

Gly

Lys

845

Asp

Ala

Pro

Leu

Leu

925

Gly

Gln

Ala

Ala

Leu

Ala

Gly

830

Arg

Ala

Arg

Pro

Ala

910

Gln

Val

Phe

Ser

Leu
990

Thr

Gln

815

Phe

Ser

Gly

Asp

Leu

895

Gly

Ile

Thr

Asn

Ala

975

Asn

Gly

800

Val

Asn

Phe

Phe

Leu

880

Leu

Thr

Pro

Gln

Ser

960

Leu

Thr



Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu
995 1000 1005

Asn Asp Ile Leu Ser Arg Leu Asp Pro Pro Glu Ala Glu Val Gln
1010 1015 1020

Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr
1025 1030 1035

Val Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala
1040 1045 1050

Asn Leu Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser
1055 1060 1065

Lys Arg Val Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe
1070 1075 1080

Pro Gln Ser Ala Pro His Gly Val Val Phe Leu His Val Thr Tyr
1085 1090 1095

Val Pro Ala Gln Glu Lys Asn Phe Thr Thr Ala Pro Ala Ile Cys
1100 1105 1110

His Asp Gly Lys Ala His Phe Pro Arg Glu Gly Val Phe Val Ser
1115 1120 1125

Asn Gly Thr His Trp Phe Val Thr Gln Arg Asn Phe Tyr Glu Pro
1130 1135 1140

Gln Ile 1Ile Thr Thr Asp Asn Thr Phe Val Ser Gly Asn Cys Asp
1145 1150 1155

Val Val 1Ile Gly Ile Val Asn Asn Thr Val Tyr Asp Pro Leu Gln
1160 1165 1170

Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu Asp Lys Tyr Phe Lys
1175 1180 1185

Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp Ile Ser Gly Ile



1190

Ala
1205

Asn Se

Glu val

1220

Al

Leu Gly

1235

Ly

Leu Gly Ph

1250

Met Leu

1265

Cy

Ser
1280

Cys Cy

Val
1295

Pro Le

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

15
3918
ADN

<220>
<223>

<400> 15
atggacgcca

tccgccagec
ctggtgtcta
aacagcttca
tctacccagg
gtgtccggcea

gtgtactttg

r Val Val

a Lys Asn

s Tyr Glu

e Ile Ala

s Cys Met

s Gly Ser

u Lys Gly

tgaagcgagg
aagagatcca
gccagtgtgt
ccagaggcgt
acctgttect
ccaatggcac

ccagcaccga

1195

Ile
1210

Asn

Asn
1225

Leu

Gln Tyr

1240

Leu
1255

Gly

Thr Ser

1270

Cys Cys

1285

Val Lys

1300

Secuencia artificial

cctgtgetgt
cgccagattt
gaacctgacc
gtactaccca
gcctttette
caagagattc

gaagtccaac

Gln

Glu

Ile

Ile

Cys

Lys

Leu

Lys Glu

Ser Leu

Lys Trp

Ala Ile

Cys Ser

Phe Asp

His Tyr

gttctgette
cggagattcg
accaggacac
gacaaggtgt
agcaacgtga
gacaacccag

atcatcagag

Ile

Ile

Pro

Val

Cys

Glu

1200

Asp
1215

Arg

Asp Leu

1230

Trp
1245

Tyr

Met Val

1260

Leu
1275

Lys

Asp
1290

Asp

Thr

tgtgtggcgc
tgttcctggt
agctgectcc
tcagatccag
cctggttcca
tgctgeectt

gctggatctt

Leu Asn

Gln Glu

Ile Trp

Thr Ile

Gly Cys

Ser Glu

cgtgtttgtg
gctgetgeca
agcctacacc
cgtgctgcac
cgccatccac
caacgacgga

cggcaccaca

que codifica la proteina de prefusién de pico del SARS-CoV2 con tPA

60

120

180

240

300

360

420



ctggacagca
gtgtgcgagt
aagagctgga
tacgtgtccc
cgcgagttcg
atcaacctcg
cccatcggea
acacctggcg
ctgcagcctc
gattgtgctc
aagggcatct
ccgaatatca
gtgtacgcct
aactccgcca
ctgtgcttca
attgcacctg
accggctgtg
aattacctgt
accgagatct
ttcccactgc
gtggtggtec
agcaccaatc
ggcgtgctga
gccgatacca
tgcagcttcg
gtgctgtacc

acacctacat

agacccagag
tccagttctg
tggaaagcga
agcctttect
tgttcaagaa
tgcgggatct
tcaacatcac
atagcagctc
ggaccttcct
tggatcctct
accagaccag
ccaatctgtg
ggaaccggaa
gcttcagcac
caaacgtgta
gacagacagg
tgattgectg
accggctgtt
atcaggccgg
agtcctacgg
tgagcttcga
tcgtgaagaa
cagagagcaa
cagatgccgt
gcggagtgtc
aggacgtgaa

ggcgegetgta

cctgectgatc
caacgaccca
gttccgegte
gatggacctg
catcgacggc
gcctcagggc
ccggtttcag
tggatggaca
gctgaagtac
gagcgagaca
caacttccgg
cccattcggce
gcggatcagc
cttcaagtgc
cgccgacagc
caagatcgcc
gaacagcaac
ccggaagtcc
cagcacacct
ctttcagccc
gctgetgeat
caaatgcgtg
caagaagttc
cagagatcct
tgtgatcacg
ctgtaccgaa

ctccaccggce

gtgaacaacg
ttcctgggeg
tacagcagcg
gaaggcaagc
tacttcaaga
ttctetgete
acactgctgg
gctggegeeg
aacgagaacg
aagtgcaccc
gtgcagccca
gaggtgttca
aattgcgtgg
tacggcgtgt
ttcgtgatcc
gactacaact
aacctggata
aatctgaagc
tgtaacggcg
acaaatggcg
gctcctgeca
aacttcaact
ctgccattcc
cagacactgg
cctggcacca
gtgccegtgg

agcaatgtgt

ccaccaacgt
tctactacca
ccaacaactg
agggcaactt
tctacagcaa
tggaaccact
ccctgcacag
ctgcctacta
gcaccatcac
tgaagtcctt
ccgaatccat
atgccaccag
ccgactactc
cacctaccaa
gtggagatga
acaagctgcc
gcaaagtcgg
ccttcgageg
tggaaggctt
tgggctacca
cagtgtgegg
tcaacggcct
agcagttcgg
aaatcctgga
acaccagcaa
ccattcacgc

ttcagaccag

ggtcatcaaa
caagaacaac
caccttcgag
caagaacctg
gcacacacct
ggtggatctg
aagctacctg
tgtgggatac
cgacgccgtg
caccgtggaa
cgtgeggttc
attcgcctct
cgtgctgtac
gctgaacgac
agtgcggcag
cgacgacttc
cggcaactac
ggacatctcc
caactgctac
gccttacaga
ccctaagaaa
gaccggcacc
ccgggatatc
catcacacct
tcaggtggca
cgatcagctg

agccggctgt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



ctgatcggag
atctgegect
cagagcatca
aactctatcg
tccatgacca
tccaacctgc
atcgccgtgg
aagacgcctc
agcaagccca
gacgccggct
atttgcgccc
atcgcccagt
gctggegcetg
ggagtgaccc
gccatcggcea
gacgtggtca
ttcggcgcecea
gaggtgcaga
cagcagctga
tctgagtgtg
atgagcttcc
gctcaagaga
cctagagaag
tacgagcctc
atcggcattg

gaggaactgg

agcggaatca

ccgagcacgt
cttaccagac
ttgcctacac
ctatcccgac
agaccagcgt
tgctgcagta
aacaggacaa
ctatcaagga
gcaagcggag
tcatcaagca
agaagtttaa
acacatctgc
ccctgeagat
agaatgtgct
agatccagga
accagaatgc
tcagctctgt
tcgacagact
tcagagccgc
tgctgggcca
ctcagtctgc
agaatttcac
gcgtgttegt
agatcatcac
tgaacaatac
ataagtactt

atgccagcgt

gaacaatagc
acagacaaac
aatgtctctg
caacttcacc
ggactgcacc
cggcagcttc
gaacacccaa
cttcggeggc
cttcatcgag
gtatggcgat
cggactgaca
cctgetggec
cccatttgcet
gtacgagaac
cagcctgagc
ccaggcactg
gctgaacgat
gatcaccgga
cgagattaga
gagcaagaga
gcctcacggce
caccgctcca
gtccaacggc
caccgacaac
cgtgtacgac
taagaaccac

cgtgaacatc

tacgagtgcg
agccctggea
ggcgccgaga
atcagcgtga
atgtacatct
tgcacccagc
gaggtgttcg
ttcaatttca
gacctgctgt
tgtctgggeg
gtgctgectc
ggcacaatca
atgcagatgg
cagaagctga
agcacagcaa
aacaccctgg
atcctgagca
aggctgcagt
gcctctgeca
gtggactttt
gtggtgtttc
gccatctgec
acccattggt
accttcgtgt
cctctgceagce
acaagccctg

cagaaagaga

acatccctat
gcgectettc
acagcgtggc
ccacagagat
gcggegattc
tgaatagagc
cccaagtgaa
gccagattct
tcaacaaagt
acattgccgc
ctctgctgac
caagcggctg
cctaccggtt
tcgccaacca
gcgeectggg
tcaagcagct
gactggaccc
ccctgcagac
atctggccgce
gcggcaaggg
tgcacgtgac
acgacggcaa
tcgtgaccca
ctggcaactg
ccgagctgga
acgtggacct

tcgaccggcet

cggegetggce
tgtggccagc
ctactccaac
cctgectgtg
caccgagtgc
cctgacaggg
gcagatctac
gcccgatcect
gacactggcc
cagggatctg
cgatgagatg
gacatttgga
caacggcatc
gttcaacagc
aaagctgcag
gtctagcaac
tcctgaagcec
ctacgttacc
caccaagatg
ctaccacctg
atacgtgccc
agcccacttt
gcggaacttc
cgacgtcgtg
cagcttcaaa

gggcgatatc

gaacgaggtg

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



gccaagaatc
atcaagtggc
gtcacaatca

tgtggctect

tgaacgagag
cctggtacat
tgctgtgttg

gctgcaagtt

cctgatcgac ctgcaagaac tgggcaagta cgagcagtac
ctggctggge tttatcgccg gactgattge catcgtgatg
catgaccagc tgctgtagct gcctgaaggg ctgttgtage

cgacgaggac gattctgagc ccgtgctgaa gggcgtgaaa

ctgcactaca cctgataa

<210> 16

211> 15

<212> PRT

<213> Secuencia artificial

<220>
<223> Péptido por ELISpot

<400> 16

Met Phe Val Phe Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys
1 5 10 15

<210> 17

211> 15

<212> PRT

<213> Secuencia artificial

<220>
<223> Péptido por ELISpot

<400> 17
Leu Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val Asn Leu Thr
1 5 10 15

<210> 18

211> 15

<212> PRT

<213> Secuencia artificial

<220>
<223> Péptido por ELISpot

<400> 18
Pro Leu Val Ser Ser Gln Cys Val Asn Leu Thr Thr Arg Thr Gln
1 5 10 15

<210> 19

3720

3780

3840

3900

3918



<211>
<212>
<213>

<220>
<223>

<400>

15
PRT
Secuencia artificial

Péptido por ELISpot

19

Met Phe Val Phe Leu Val Leu

1

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

<220>
<223>

<400>

5

20
15
PRT
Secuencia artificial

Péptido por ELISpot

20

Leu Pro Leu Val Ser Ser Gln Cys
10 15

Val Leu Leu Pro Leu Val Ser Ser Gln Cys Val Asn Leu Thr Thr

1

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

<220>
<223>

<400>

5

21

15

PRT

Secuencia artificial

Péptido por ELISpot

21

Val Ser Ser Gln Cys Val Asn

1

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

<220>
<223>

<400>

5

22
26
ADN
Secuencia artificial

Cebador/Sonda

22

agtacgaact tatgtactca ttcgtt

<210>

23

10 15

Leu Thr Thr Arg Thr Gln Leu Pro
10 15

26



<211>
<212>
<213>

<220>
<223>

<400>

22
ADN
Secuencia artificial

Cebador/Sonda

23

atattgcagc agtacgcaca ca

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

24
26
ADN
Secuencia artificial

Cebador/Sonda

nl
(1)..(1)

caracteristica misc

(1)..(1)

nea c, got

misc_feature
(24)..(26)
nesa«c, got

n25
(25)..(25)

.F

n26
(26)..(26)

q

24

namacactag ccatccttcg mgbnnn

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

25

44104

ADN

Secuencia artificial

22

26



<220>
<223>

<400> 25
gcggeegeca

acagtacata
gttctgactt
aataaccaaa
ctgcagatcc
acgattaaaa
aacgctgacg
agcccgaaag
tcaatcgaca
aacgatccga
gacggaaaaa
ctgacaacag
gaagatcaca
atcgatgaag
gaagacaaag
caaggcgaag
aaagaaagcc
gcccteggta
atcacttcaa
aaatggtact
aacgatattt
aacaaaacag
tctcacttcg
aacagaggct

aaaggcaata

plasmido p5713

ggcctaccca
cagaaggaga
ttacgactgc
aagcatacaa
ctaaacagca
atattgagtc
gaacagtagc
acgctgatga
gctggaaaaa
tcctgaaaga
tccgtttatt
cgcaggtaaa
aaacgatttt
gcaattatac
gccataaata
aatctttatt
agaagcttca
tcatagagtt
acacggtaac
tgttcactga
acatgcttgg
ggcttgtgcet
cagtgccgca
tcttcgagga

aaacatccgt

pDEST-ChAdOx1-nCOV-19

ctagtcaatt
catgaacatg
acttctggca
agaaacgtac
gcaaaacgaa
tgcaaaagga
tgaatacaac
cacatcaatc
cgcgggecegt
tcagacgcaa
ctacactgac
tgtgtcaaaa
tgacggagac
atccggcgac
ccttgtattc
taacaaagcg
gcagagcgct
aaataatgat
tgatgaaatc
ttcacgecggt
ttatgtatca
gcaaatgggt
agccaaaggc
taaaaaggca

tgtcaaaaac

cgggaggatc
aacatcaaaa
ggaggagcga
ggcgtctctce
aaataccaag
cttgatgtgt
ggctatcacg
tacatgtttt
gtctttaaag
gaatggtccg
tattccggta
tctgatgaca
ggaaaaacat
aaccatacgc
gaagccaaca
tactacggcg
aaaaaacgcg
tacacattga
gagcgcgcga
tcaaaaatga
aactctttaa
cttgatccaa
aacaatgtgg
acatttgcgc

agcatcctgg

gaaacggcag

aaattgtaaa
ctcaagcctt
atattacacg
tgcctcaatt
gggacagctg
ttgtgtttgc
atcaaaaggt
acagcgataa
gttctgcaac
aacattacgg
cactcaaaat
atcagaacgt
tgagagaccc
cgggaacaga
gcggcacgaa
atgctgagtt
aaaaagtaat
atgttttcaa
cgatcgatgg
ccggcectta
acgatgtgac
ttatcacaag
caagcttctt

agcaaggaca

atcgcaaaaa
acaagccaca
cgcgaaagaa
ccatgatatg
cgatcaatca
gccgetgeaa
tcttgeggga
cggcgacaac
gttcgacgcc
ctttacatct
caaacaaagc
caacggagtg
tcagcagttt
tcactacgtt
aaacggatac
cttcttecgt
agcgaacggc
gaagccgctg
aatgaacggc
tattaactca
caagccgctg
attcacttac
ctacatgaca
aatgaacatc

gctgacagtc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



aactaataac
caagatggtg
tagtcgatag
gacagtgctc
acgccatagt
accggcataa
agcgcattgt
ctaccgcatt
taatataact
accgtcgaca
ggtaaccagg
gcagcaatcc
acgacatgtc
tctgatcgac
gtgggatcgt
gactaataat
acgatacgag
tgattatcag
atacgagtgg
gtcccagtct
caggccagtt
gactaaaacg
tttctctata
cttatacaat
tgcagatgac
caccccagct

atctgtaaag

agcaaaaaga
aattgactag
tggctccaag
cgagaacggg
gactggcgat
ccaagcctat
tagatttcat
aaagcttatc
tcgtataatg
gcgacacact
tattttgtec
acagcaggca
aatacttgcc
aatacaagtg
ggtcccagac
cagaccgacg
tgggaccgtg
accgacgata
gaccgtggtc
gattatcaga
atgctttctg
tggtcgcatc
cactcagttg
actgtcgctc
gttttaagca
tttttctgct

gctttttgaa

aaatgccgat
tgggtagatc
tagcgaagcg
tgcgcataga
gctgtcggaa
gcctacagea
acacggtgcc
gatgataagc
tatgctatac
tgcatcggat
acataaccgt
tacaaccgca
cttgacaggc
ggaccgtggt
taataatcag
atacgagtgg
gtcccagaca
cgagtgggac
ccagactaat
ccgacgatac
gcctgtaaca
agggtgctgg
gaacacgaga
caggagcaaa
cagaagttaa
catgaaggtt

gtgcatcacc

acttcattgg
cacaggacgg
agcaggactg
aattgcatca
tggacgatat
tccagggtga
tgactgcgtt
tgtcaaacat
gaagttatta
gcagcccggt
gcgcaaaatg
caccgaggtt
attgatggaa
cccagaccga
accgacgata
gaccgtggtt
taataatcag
cgtggtccca
aatcagaccg
aagtggaaca
aaggacatta
cttttcaagt
cctgtccagg
ctgatgtcgt
aagagtgata
agatgcctgc

tgaccgggca

cattttcttt
gtgtggtcgc
ggcggegacc
acgcatatag
cccgcaagag
cggtgccgag
agcaatttaa
gagaattgat
ggtccctcga
taacgtgccg
ttgtggataa
actccgttct
tcgtagtctc
taatcagacc
cgagtgggac
ccagactaat
accgaaccgt
gactaataat
acgatacgag
gtgggcccag
agtaaagaca
tccttaagaa
ttaagcacca
gagcttaaac
acttcttcag
tgcttaagta

gatagttcac

tatttctcaa
catgatcgcg
aaagcggtcg
cgctagcagc
gcccggeagt
gatgacgatg
ctgtgataaa
ccggaaccct
ctatagggtc
gcacggectg
gcaggacaca
acaggttacg
acgctgatag
gacaacacga
cgtggtccca
aatcagaccg
ggtcccagtc
cagaccgacg
tgggaccgtg
agagaatatt
gataaacgta
tggcctcaat
ttttatcgec
tagttcttga
cttcaaatat

attcctcttt

cggggtgaga

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



aaaaagagca
acgtgaaata
tcggcttgcea
tctggataat
ttcggtaagt
tactcttcga
atccagtgcg
ggtcttctca
tacaggcaaa
caccatcggg
atgttttgga
cgatcgaaaa
gttgaagagc
ccaacttcat
atttgctect
atacgtacat
tcgaaaaact
acatcagcag

actatgacat

tcggtgggca

gccagacagg

acatcgtcct
tctggtaccc
aaaacacgta
taaacgccac
cgcaatcgeg

cgttgctcaa

acaactgatt
ttttccgeat
taacgctgac
gcagccatct
gcagcagctt
ccgaacgeccg
tcctcagtaa
acactatcac
gtaatggcat
gcagctggtg
ataacaggcg
tttcattgca
gttgatcaat
ccgtttcacg
ccatccacgg
caggctcgaa
gcagtgcgga
cacatacgac
catagtcatg
gtttaccttc
aaggaataat
tttccccaag
atccgtgata
gccecttcag
ctttatgggc
taccaaacac

cccgtecteg

taggcaattt
cagccagcgc
cacgttcata
gctcatcatc
tacgacggcg
gtgtctgttg
gcagctcctg
cccggagcac
taccgcgagc
tcgataacga
cacgcttcat
gacaggttcc
ggcctgttca
tacaacattt
ggactgagag
ccctttaaga
ggtgtagtca
attaatcgtg
agcaacagtt
atcaaatttg
gtcaagcccc
atagaaaggc
cattgaggct
agccagatcc
agcaaccccg
atcacgcata

aatttccata

ggcggtgttg
agaaatattt
agcacttgtt
cagctcgcca
actcccatcg
accagtcagt
gtcacgttca
ttcaagagta
cattactcct
agtatcttca
tatctaatct
caaatagaaa
aaaacagttc
tttagaacca
ccattactat
tcaacgttct
aacaactcag
ccgataccca
tcaatggcca

cccattaact

ggccagcaag
aggagagtgt
gttccctggg
tgagcaagat
atcaccggtg

tgattaattt

tccgggtgeg

atacagcggg

ccagcaaatt
gggcgataat
accagaacac
gcaatttcta
agaaaagaag
ttacctgacc
aacttcacat
acgcgcgcaa
accggttgag
cccagegtgg
gagcatttct
tcatccggat
tgcttcccca
tgctgtattt
tgagcagatc
caggcgtgeg
ggttaggcgc
gtcggagcat
cagtttcaat
tgggctttat
cttctgcatg
ggtcgttacc
gaacagaaac
gaaatacgtc
gttcaattgt

gtagtcgccc

taataatctt
cattctgcaa
cgttacccaa
gataatcact
tgacaccaga
ggatgagatc
atacccgaga
cccgaccaca
ttaacgaatc
tattgagcgt
tttaatcaga
ccaggcacca
ctgaccttta
ggcatcccga
ggtaagcaaa
acgaagcata
aacaatcagc
gctgtcaata
caggtgtgga
acggtgcaga
tgcataagtg
aatatgaaga
ttccacgagc
tgaggttttg
ttcagcacgt
ataaccaaca

tgctttcteg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



gcatctctga
cgccgggtta
ttcgtcattt
aacatccttt
acaacaaaat
caaaaggaga
ccgtgtaacc
atagctctta
tacacacgcg
gacgaactaa
gacaaactgc
ccatgcaggc
atgtgacgaa
aagtgatatc
tgtatgagag
ggcggeggaa
agtcgatttt
cgtataaacg
taaaccggtt
aaagccctct
tttcatcgcec
tcaatgcctg
atttagcaac
tgatctggtc
cctcagtgag
taaccgctgt

actaaataaa

tagcctgaga
ttttcctege
catgaccagc
aatcattgct
cgcaaagtca
taagaagagc
gagcatagcg
cgctcagegce
gatagccaat
cccccgatat
cctcaaattt
tgaaggaaac
ccaccctcaa
gcggaaggaa
gcgcattgga
gtcaggcata
cagagagacg
catggcatac
ctgtaacccg
ggatggactg
ggcatcctct
ccgtatatcc
atggatctcg
aacgaacaga
gtcgtttgac
ttccgecatg

aaagagtcaa

agaaacccca
ttccgggcetg
gtttatgcac
ttgegttttt
tcaaaaaacc
acatacctca
agcgaactgg
aagaagaaat
tcagagtaat
caggtcacat
ggcttcctta
agcaaaactg
atctgtgaca
aatacgatat
gttctgetgt
cgctggtaac
atgcctgagc
ggattggtga
ataaagaagg
tgcgcacgtt
tcagggcgat
ttactggctt
cagataccgt
tacagcatac
tggacgattc
acagatccat

taagcaggga

actaaatccg
tcatcattaa
tggttaagtg
ttattaaatc
gcaaagttgt
gtcacttatt
cgaggaagca
atccaccgtg
aaactgtgat
gacgaaggga
aaaattacag
tgacaaatta
gataaccctc
gagtcgtctg
tgatctcatt
tttgaggcag
catccggcett
tttcttttgt
gaatgagata
tgataaacca
aaaaaaccac
ccgcagaggt
catgttcctg
gtttttgatc
gcgggctatt
gtgaagtgtg

taactttgtg

ctgcttcacc
actgtgcaat
tttccatgag
ttgcaattta
ttaaaataag
atcactagcg
aagaagaact
ggaaaaactc
aatcaaccct
aagagaagga
ttcaaaaagt
ccctcagtag
agactatcct
gcggectttc
aacacagacc
ctggtaacgc
acgatactga
ttcactaagc
tgggttgata
aggaaaagat
ttccttceccc
caatccgaat
tagggtgcca
ccgggagaga
tttacgtttc
acaagttttt

aaaaaacagc

tattctccag
ggcgatagcc
tttcattctg
ctgcaaagca
agcaacacta
ctcgcecgecag
gttctgtcag
caggtagagg
catcaatgat
aatcaactgt
atgagaaaat
gtcagaacaa
gtcgtcatgg
tttttctcaa
tgcaggaagc
tctatgatcc
cacagggatt
cgaaactgcg
tgtacactgt
tcatagcctt
gcgaaactct
atttcagcat
tcagattttc
ctatatgccg
ttgtgattga
agattgtcac

ttcttctgag

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



ggcaatttgt
tttgtcacac
gcctacaagg
atccccgtgg
aatatataag
caactgcggc
taggttgttc
atttctattg
acagaacact
acgataatgg
ctctgtttaa
aggcatttat
aaactgcacc
tgaactgatg
cagcatgtgc
cacaccgtca
cgtcacttcc
gagcttatcg
gtgtccctgt
ggcacgtaag
ttgagttatc
ataccaccgt
ttgctcaatg
taaagaaaaa
atgctcatcc
ttcacccttg

aataccacga

cacagggtta
tgaaagggca
cgctctaaaa
ataagtggat
tgctgttccc
gagcactact
tgtccattgc
ttcctgaagg
acttcctata
gagattttcc
cagacaaaaa
tctcaggata
cggtgeeggg
gacttatgtc
atcgcatagg
gcagcagcgg
cagatccgceg
cgaataaata
tgataccggg
aggttccaac
gagattttca
tgatatatcc
tacctataac
taagcacaag
ggagttccgt
ttacaccgtt

cgatttccgg

agggcaattt
atttgtcaca
aagaagatct
aaccccaagg
tggtgcttcc
ggctgtaaaa
tgacataatc
catattcaaa
aacgctacac
cgactgtttc
cagcatatcc
attgtttcag
cagccacatc
ccatcaggct
aatggcggaa
cggcaaccgc
ctttctctgt
cctgtgacgg
aagccctggg
tttcaccata
ggagctaagg
caatggcatc
cagaccgttc
ttttatccgg
atggcaatga
ttccatgagc

cagtttctac

gtcacagaca
acaccttctc
aaaaactata
gaagtttttt
tcgctcactc
ggacagacca
cgctccactt
tcgttttegt
aggctcctga
gttcgettcet
actcagttcc
catcgcaacc
cagcgcaaaa
ttgcagaact
cgtatgtggt
ctccccaatc
ccttectgtg
aagatcactt
ccaacttttg
atgaaataag
aagctaaaat
gtaaagaaca
agctggatat
cctttattca
aagacggtga
aaactgaaac

acatatattc

ggactgtcat
tagaaccagc
aaaaaaataa
caggcatcgt
gagggctteg
catcatggtt
caacgtaaca
taccgcttgc
gattaataat
cagtggataa
acatttccat
gcatcagact
accttcgtgt
ttcagcggta
gtgaccggaa
caggtcctga
cgacggttac
cgcagaataa
gcgaaaatga
atcactaccg
ggagaaaaaa
ttttgaggca
tacggccttt
cattcttgcec
gctggtgata
gttttcatcg

gcaagatgtg

ttgagggtga
atggataaag
ttataaaaat
gtgtaagcag
ccctgteget
ctgtgttcat
ccgcacgaag
aggcatcatg
gcggatctcet
cagccagctt
ataaaggcca
ccggcatcgc
agacttccgt
taccggcata
cagagaacgt
ccgttectgtce
gccgetecat
ataaatcctg
gacgttgatc
ggcgtatttt
atcactggat
tttcagtcag
ttaaagaccg
cgcctgatga
tgggatagtg
ctctggagtg

gcgtgttacg

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



gtgaaaacct
atccctgggt
ccccegtttt
cgattcaggt
tacaacagta
gcccttaaac
attcgatgat
tgcagccgeg
agcggggcac
tatacattat
tacctcaaac
gaaggtgatt
cgtgaccgeg
tgtggtttga
tctaggcegga
aatctgagta
tgaccgatta
tcaaagtccg
ctccagtcaa
tcagatctac
gcaggctcca
cgcgatagtg
atatggcata
ccaaaagtga
gatggcgata
cgatataggt

catggccaat

ggcctatttc
gagtttcacc
caccatgggc
tcatcatgec
ctgcgatgag
gcetggttgce
aagctgtcaa
taacctggca
atttcattac
acgaagttat
tttttgtgeg
ggccgagaga
aggaggagcc
acacggaaat
tgcaagtgaa
atttcgegtt
cgtgggegtt
gtgtttttac
gaggccactc
actttgaaag
ccatgggaac
gtgtttatcg
ttgaaaatgt
tttttgggca
gacgactttg
gacagacgat

gcatatcgat

cctaaagggt
agttttgatt
aaatattata
gtttgtgatg
tggcagggcg
tacgcctgaa
acatgagaat
aaatcggtta
ctctttctcc
ctagtagact
cgttaatatg
agggcgaccg
agtttgcaag
actcaatttt
aacgggccat
tatgacaggg
tcgattaccg
gtaggtgtca
ttgagtgcca
gcgatcgcta
ccgegttttg
ccgatagaga
cgccgatgtg
tacgcgatat
gtgacttggg
atgaggctat

ctatacattg

ttattgagaa
taaacgtggc
cgcaaggcga
gcttccatgt
gggcgtaatt
taagtgataa
tggtcgacgg
cggttgagta
gcacccgaca
taatcgegtt
caaatgaggc
ttaggggcgs
ttctcgtggg
cccgegetcet
tttcgecgega
aggagtattt
tgtttttcac
gctgatcgec
gcgagaagag
gcgacatcga
agatttctgt
tggcgatatt
agtttctgtg
ctggcgatag
cgattctgtg
atcgccgata

aatcaatatt

tatgtttttc
caatatggac
caaggtgctg
cggcagaatg
tttttaaggc
taagcggatg
cgcgccaaag
ataaatggat
tagataataa
taaacccatc
gtttgaattt
ggcgagtgac
aaaagtgacg
ctgacaggaa
aaactgaatg
gccgagggec
ctaaatttcc
agggtattta
ttttctcctc
tcacaagttt
cgccgactaa
ggaaaaatcg
taactgatat
cgcttatatc
tgtcgcaaat
gaggcgacat

ggccattagc

gtctcagcca
aacttcttcg
atgccgctgg
cttaatgaat
agttattggt
aatggcagaa
cttgcatgcec
gccctgegta
cttcgtatag
atcaataata
gggaagggag
gttttgatga
tcaaacgagg
atgaggtgtt
aggaagtgaa
gagtagactt
gcgtacggtg
aacctgcegct
cgcgegegag
gtacaaaaaa
attcatgtcg
atatttgaaa
cgccattttt
gtttacggeg
atcgcagttt
caagctggca

catattattc

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600



attggttata
cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
atcagtgata
catccacgct
gaacggtgca
gtctataggc
atacaccccc
attgaccatt
atggctcttt
tgacacggac
tacaacacca
cgaatctcgg
tccgagecct
acagtggagg
gcegtggegg
gcatttggaa

tgataagagt

tagcataaat
acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
gagatcgtcg
gttttgacct
ttggaacgcg
ccaccccctt
gcttcctcat
attgaccact
gccacaactc
tctgtatttt
ccgtccccag
gtacgtgttc
gctcccatgce
ccagacttag
tagggtatgt
gacttaaggc

cagaggtaac

caatattggc
tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
acgagctcgt
ccatagaaga
gattccccgt
ggcttcttat
gttataggtg
cccctattgg
tctttattgg
tacaggatgg
tgcccgeagt
cggacatggg
ctccagcgac
gcacagcacg
gtctgaaaat
agcggcagaa

tccegttgeg

tattggccat
ccaacattac
gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgecccat
gctctecccta
ttagtgaacc
caccgggacc
gccaagagtg
gcatgctata
atggtatagc
tgacgatact
ctatatgcca
ggtctcattt
ttttattaaa
ctcttctecg
tcatggtcgc

atgcccacca

gagctcgggg
gaagatgcag

gtgctgttaa

tgcatacgtt
cgccatgttg
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tcagtgatag
gtcagatcgc
gatccagcct
acgtaagtac
ctgtttttgg
ttagcctata
ttccattact
atacactgtc
attatttaca
cataacgtgg
gtagcggegg
tcggcagctc
ccaccagtgt
agcgggcttg
gcagctgagt

cggtggages

gtatccatat
acattgatta
atatatggag
cgacccccgc
tttccattga
agtgtatcat
gcattatgcec
agtcatcgct
gtttgactca
gcaccaaaat
gegcggtagg
agatctccct
ctggagacgc
ccgeggeegg
cgcctataga
cttggggtct
getgtgegtt
aatccataac
cttcagagac
aattcacata
gatctccacg
agcttctaca
cttgctccta
gccgcacaag
caccgctgac
tgttgtgttc

cagtgtagtc

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220



tgagcagtac
ctgttecttt
aatggacgcc
gtccgccage
actggtgtct
caacagcttc
ctctacccag
cgtgtccgge
agtgtacttt
actggacagc
agtgtgcgag
caagagctgg
gtacgtgtcc
gcgegagttc
tatcaacctc
gcccateggc
gacacctggc
cctgcagect
ggattgtgct
aaagggcatc
cccgaatatc
tgtgtacgcc
caactccgcec
cctgtgettc
gattgcacct
caccggctgt

caattacctg

tcgttgetgc
ccatgggtct
atgaagcgag
caagagatcc
agccagtgtg
accagaggcg
gacctgttcc
accaatggca
gccagcaccg
aagacccaga
ttccagttct
atggaaagcg
cagcctttcec
gtgttcaaga
gtgcgggatc
atcaacatca
gatagcagct
cggaccttcc
ctggatcctc
taccagacca
accaatctgt
tggaaccgga
agcttcagca
acaaacgtgt
ggacagacag
gtgattgcct

taccggctgt

cgcgegegec
tttctgeagt
gcctgtgetg
acgccagatt
tgaacctgac
tgtactaccc
tgcctttett
ccaagagatt
agaagtccaa
gcctgetgat
gcaacgaccc
agttccgggt
tgatggacct
acatcgacgg
tgcctcaggg
cccggtttca
ctggatggac
tgctgaagta
tgagcgagac
gcaacttccg
gcccattcegg
agcggatcag
ccttcaagtg
acgccgacag
gcaagatcgc
ggaacagcaa

tccggaagtc

accagacata
caccgtcctt
tgttctgett
tcggagattc
caccaggaca
agacaaggtg
cagcaacgtg
cgacaaccca
catcatcaga
cgtgaacaac
attcctgggc
gtacagcagc
ggaaggcaag
ctacttcaag
cttctctget
gacactgctg
agctggcegec
caacgagaac
aaagtgcacc
ggtgcagccc
cgaggtgttc
caattgcgtg
ctacggcgtg
cttcgtgatc
cgactacaac
caacctggat

caatctgaag

atagctgaca
gacacgaagc
ctgtgtggeg
gtgttcctgg
cagctgcctc
ttcagatcca
acctggttcc
gtgctgeect
ggctggatct
gccaccaacg
gtctactacc
gccaacaact
cagggcaact
atctacagca
ctggaaccac
gccctgceaca
gctgectact
ggcaccatca
ctgaagtcct
accgaatcca
aatgccacca
gccgactact
tcacctacca
cgtggagatg
tacaagctgc
agcaaagtcg

cccttcgagce

gactaacaga
ttggtacctt
ccgtgtttgt
tgctgetgcec
cagcctacac
gcgtgetgea
acgccatcca
tcaacgacgg
tcggcaccac
tggtcatcaa
acaagaacaa
gcaccttcga
tcaagaacct
agcacacacc
tggtggatct
gaagctacct
atgtgggata
ccgacgcegt
tcaccgtgga
tcgtgeggtt
gattcgcctc
ccgtgctgta
agctgaacga
aagtgcggca
ccgacgactt
gcggcaacta

gggacatctc

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840



caccgagatc
cttcccactg
agtggtggtg
aagcaccaat
cggegtgetg
cgccgatacc
ttgcagcttc
agtgctgtac
gacacctaca
tctgatcgga
catctgcgec
ccagagcatc
caactctatc
gtccatgacc
ctccaacctg
gatcgccgtg
caagacgcct
tagcaagccc
cgacgccggc
gatttgcgcec
gatcgcccag
agctggcegcet
cggagtgacc
cgccatcgge
ggacgtggtc

cttcggegec

cgaggtgcag

tatcaggccg
cagtcctacg
ctgagcttcg
ctcgtgaaga
acagagagca
acagatgccg
ggcggagtgt
caggacgtga
tggcgggtgt
gccgagcacg
tcttaccaga
attgcctaca
gctatcccga
aagaccagcg
ctgctgcagt
gaacaggaca
cctatcaagg
agcaagcgga
ttcatcaagc
cagaagttta
tacacatctg
gccctgeaga
cagaatgtgc
aagatccagg
aaccagaatg
atcagctctg

atcgacagac

gcagcacacc
gctttcagec
agctgctgea
acaaatgcgt
acaagaagtt
tcagagatcc
ctgtgatcac
actgtaccga
actccaccgg
tgaacaatag
cacagacaaa
caatgtctct
ccaacttcac
tggactgcac
acggcagctt
agaacaccca
acttcggcgg
gcttcatcga
agtatggcga
acggactgac
ccctgetggce
tcccatttgc
tgtacgagaa
acagcctgag
cccaggcact
tgctgaacga

tgatcaccgg

ttgtaacggc
cacaaatggc
tgctectgec
gaacttcaac
cctgccattc
tcagacactg
gcctggeacc
agtgcccgtg
cagcaatgtg
ctacgagtgc
cagccctaga
gggegecgag
catcagcgtg
catgtacatc
ctgcacccag
agaggtgttc
cttcaatttc
ggacctgctg
ttgtctgggc
agtgctgect
cggcacaatc
tatgcagatg
ccagaagctg
cagcacagca
gaacaccctg

tatcctgagc

aaggctgcag

gtggaaggct
gtgggctacc
acagtgtgcg
ttcaacggcc
cagcagttcg
gaaatcctgg
aacaccagca
gccattcacg
tttcagacca
gacatcccta
cgggccagat
aacagcgtgg
accacagaga
tgcggcgatt
ctgaatagag
gcccaagtga
agccagattc
ttcaacaaag
gacattgccg
cctctgetga
acaagcggct
gcctaccggt
atcgccaacc
agcgccctgg
gtcaagcagc
agactggaca

tccctgeaga

tcaactgcta
agccttacag
gccctaagaa
tgaccggcac
gccgggatat
acatcacacc
atcaggtggc
ccgatcagct
gagccggctg
tcggegetgg
ctgtggccag
cctactccaa
tcctgectgt
ccaccgagtg
ccctgacagg
agcagatcta
tgcccgatcec
tgacactggc
ccagggatct
ccgatgagat
ggacatttgg
tcaacggcat
agttcaacag
gaaagctgca
tgtctagcaa
aggtggaagc

cctacgttac

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460



ccagcagctg
gtctgagtgt
gatgagcttc
cgctcaagag
tcctagagaa
ctacgagcct
gatcggcatt
agaggaactg
cagcggaatc
ggccaagaat
catcaagtgg
ggtcacaatc
ctgtggctcc
actgcactac
tgtcacctaa
tctgttgttt

ctttcctaat

gggeeteess

ggggatgegg

gatcgatccg
agatcgcgat
tgactgaaat
gegaggegta
gaatgtgatg
gacctatgca
cgccgecagce

caactcgagt

atcagagccg
gtgctgggec
cctcagtctg
aagaatttca
ggcgtgtteg
cagatcatca
gtgaacaata
gataagtact
aatgccagcg
ctgaacgaga
ccctggtaca
atgctgtgtt
tgctgcaagt
acctgataag
atgctagagc
gccccteccc
aaaatgagga
tggggcagga
tgggctctat
tcgagatatc
cgcagtgagt
ctgtgetttt
ttcagccctt
ggatccacgg
accctgagct
gcegtgegeg

tccaccaata

ccgagattag
agagcaagag
cgcctcacgg
ccaccgctcc
tgtccaacgg
ccaccgacaa
ccgtgtacga
ttaagaacca
tcgtgaacat
gcctgatcga
tctggctggg
gcatgaccag
tcgacgagga
cggecegetceg
tcgctgatca
cgtgecttcec
aattgcatcg
cagcaagggg
ggcttctgag
tagacccagc
agtgttctgg
ctgtgtgttg
atctgacggg
tggacggeeg
cttcgtcggt
gaatggccat

atcccgccag

agcctctgec
agtggacttt
cgtggtgttt
agccatctgce
cacccattgg
caccttcgtg
ccctctgeag
cacaagccct
ccagaaagag
cctgcaagaa
ctttatcgcec
ctgctgtagce
cgattctgag
agcatgcatc
gcctcgactg
ttgaccctgg

cattgtctga

gaggattggg
gcggaaagaa
tttcttgtac
g8cgLeLeLLag
cagcatcatg
gcgtctceccc
gcccgtgeag
ggacgcagct
gggegeeggc

cctgaacgag

aatctggccg
tgcggcaagg
ctgcacgtga
cacgacggca
ttcgtgaccc
tctggcaact
cccgagetgg
gacgtggacc
atcgaccggc
ctgggcaagt
ggactgattg
tgcctgaagg
cccgtgetga
tagagggccc
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
ccagctgggg
aaagtggtga
gacctgcatg
agcggaageg
tcctgggegg
cccgecgaact
gccgecgeag
tactacggca

gagaagctgc

ccaccaagat
gctaccacct
catacgtgcc
aagcccactt
agcggaactt
gcgacgtegt
acagcttcaa
tgggcgatat
tgaacgaggt
acgagcagta
ccatcgtgat
gctgttgtag
agggcgtgaa
tattctatag
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct

ctcgaggees

tcgattcgac
agggccagaa
gctcctttga
gagtgcgtca
cttcaaccct
ctgctgceatc
ctctggtggc

tgctgctgat

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080



ggcccagcett
gcaggagcag
aataaacgga
gcgeggtagg
acccggtaga
aggtagctcc
caggggcgea
agccctttgg
atgaggtgca
gggttcatgt
tgcaacttgg
tccatgcact
tttcggeggt
atgaatttgg
tagttcccct
acctgeggeg
aagttccgga
ggctgcaggt
tcgttcatca
ccccccagag
gccatgggca
atgtgctcta
gegagtaggg
gcagcgtccg
ttgcgaggst
gegegteggc

ctttggegeg

gaggccttga
acgcgggeeg
gacggttgtt
ccctggacca
ggtgggcttg
attgcagggc
gggegtggtg
tgtaggtgtt
tcttggectg
tgtgcaggac
aagggaaggc
catccatgat
cggacacatc
ggcggagggt
cacagatctg
cgataaagaa
gcagctggga
ggtagttgag
tctcgegeac
ataggagctc
ttttggagag
cggcatctcg
caccagacga
cgtcagggtg
gcgcttcagg
caggtagcaa

gagcttacct

cccagecgect
cggttgccac
gattttaaca
ccggtctcga
gatgttgagg
ctcgtgctceg
ttgcacaata
tacaaatctg
gatcttgaga
caccagcacg
gtgaaagaat
gatggcaatg
atagttgtgg
gccggactgg
catctcccag
cacggtttcc
cttgccgeag
ggagagacag
gtgcatgttc
ctggagcgag
ggtctgttgc
atccagcaga
tgggcgtcca
gtctccgtca
ctcatccggce
ttgaccatga

ttggaagtct

gggcgagctg
ggtgaaatcc
cagagtctga
tcattgagca
tacatgggca
ggggtggtsgt
tctttgagga
ttgagctggg
ttggcgatgt
gtgtatccgg
ttggcgacgc
ggceccgtggg
tcctgggtga
gggacaaagg
gctttgaget
8888CELEEE

ccggtgggsc

ctgecgtect
tcgcgcacca
gcgaagtttt
aagagttcca
cctcctegtt
gcgcagccag
cggtgaaggg
tggtcgaaaa
gttcgtagtt

gcccgeaggce

acccagcagg
aaataaaaaa
atctttattt
cccggtggat
tgagcccgtc
tgtaaatcac
ggagactgat
agggatgcat
taccgcccag
tgcacttggg
ccttgtgtcc
cggeggectg
ggtcatcata
taccctcgat
cagaggeees
agatgagctg
cgtaaatgac
cccggaggag
gttccgccag
tcagcggcett
agcggtccca
tcgegggtte
ggtccggtcec
gtgegegeeg
ccgctcccga
gagcgcctcg

gggacagagg

tggctcagcet
tgaatcaata
gatttttcge
cttttccagg
ccggggeteg
ccagtcatag
ggccacgggc

gcgegeesag

atcccgectg
gaatttatca
gcccaggttt

ggcaaagacg

ggccatttta

cccgggggcg
gatcatgtcc
ggccgaaagc
cccgatgacc
gggggccacc
gaggcgctct
gagtccgtcg
gagctcggtg
ggacgactgc
ttccagggcc
ggctgggcegc
tcggegeect
gccgegtggc

agggacttga

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700



gggcgtagag
gggcgcagac
ccagtttccc
cccgetgggt
cgagcggtgt
gggtccaggce
ggtccacttt
ttggcttgta
cgggcccctg
gtaggtattc
acgaggagga
tctggtcaga
cgttggaaag
ccttggeege
cggtggtcat
ggtccacact
ccttgegega
cgatggtgaa
cgtccaggga
tgccccaggg
agaggggctc
cgcgcacgta
gactgggctt
tggtgggect
agtgggcgta
cgcagtagtc

gctegeggtt

cttgggegsecg

ggtctcgcac

geegttettt

gacaaagagg
gccgeggtcec
cagcacgaag
ttccagggta
agtgtaggcc
ctcgtcctca
cctctcgaag
tttgatattg
aaagacgatt
gagcttggeg
gatgttgagc
ctcgtcgggc
ggtggccacc
gcagaagggg
gatgccgggc
agcttgccat
catggggteg
ctcgaggatg
gtcatacagc
ttcggegege
ttggaagatg
ggagtcttgc
gagggtctcc

gagaaggaac

aggaagacgg
tccacgagcc
ttgatgegtt
ctgtccgtgt
tcctecgtaga
gaggccacgt
tgcaaacaca
acgtgaccgg
ctgtcttccg
gcgggcatga
acggtgccag
tttttgttgt
atggagcgca
tgcacgtact
acgattctga
tcgeegegea
ggcagagggt
aggagatcgg
tcgcgcacgg
gtgagcgegg
ccgatgtagg
tcgtgcgagg
tagacgatct
ttgaagtggg
agtttggcga
tggatgatgt

tcttecgeggt

aatcgggggc
aggtgaggtc
tcttaccttt
ccccgtagac
ggaaccccgc

gggacgggta

tgtcccectc
gegtcceggc
gatcgctgtc
cctcggeact
cggagatgcc
cgagcttggt
tggtctggtt
cgcgegecac
cctgccaacc
geggctegtt
ccagcatgac
ggtcgaagta
ccagcgegeg
aggcgtacat
tggggtagea
gegegaggag
ggcgaaagat
cgtgggegag
cgagctcggce
catacttgag

ccttccagta

gtaggcgtcc
gegctggteg
ggtctccatg
cgactttatg
ccactccgag
gcggtegttg
gtccacatcc
cggggeggta
caggagcgcc
caggttgtca
tttcaagagc
ggcgaaggag
tttttccttg
gcacttccat

tcgattatgc

ggtccagcag
ctcgtcggeg
gctgatggaa
ctcgtaggga
gccgcagatg
gcgceccccg
cccecgggecc
ggcatgegag
gccgaccgag
ggtgacgagg
ctggcecttt

ctcttcgagg

gcgecgeagt
gggtcaaaaa
agctcgtgtc
ggccggtect
acgaaagccc
tccaccageg
aggaaggtga
taaaagggge
agctgttggg
gtttctagaa
ccctegteca
ccgtagaggg
tcggegegcet
tcggggaaga
agggtgatga
aggcggeegc
gegtcggcat
gtggccagat
ctgagggscg
tcgtagacgt
cggatgctgg
aggttggtgc
ttggaggaga
tcgcggatga
acgtccagag
tgtttccaca

gggaacccgt

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320



cctgatctgc
agcccttctc
gggcgaaggt
agcccccctg
cgaaagtaac
ggaaaggctg
cgaaaccgtt
cgtggggcag
gctcgagegc
cggccagggc
tttcggeggt
ggagggcgag
gcatgaaggg
aggtgaggaa
gccaccaatt
aacactcgtg
cgtgctgcac
gtggegectg
cgatggtggt
gtcggagagc
gagtcaggtc
gcgggaggtc
gcagggtccc
gcgacgeeses
cagaggcggc
taggttctgg

ctggatctga

acggtaagag
cacggggagg
gtccctgacc
ctcccagagc

atcgttgaaa

gggcacctcg
gatgttgteg
cttcttgagc
ccagtcggcg
ggtttgcaga
gacgcagtag
atcgagggcg
gacgagctgc
gagcctttcg
ggaggaatgg
cttgtgttta
gagctgtacc
catctcgtgc
catgctgacg
gaggacgagg
agtgggcagc
cagatggtac
gtgcccctgg
cggtgectct
tcggggeecg
tactgcgcecec

cgcctetggg

cctagcatgt
gcgtaggect
atgaccttga
tggaagtccg
aggatcttgc
gcceggttgt
cccacgatgt
tcctcgtagg
agatgggggt
cggtcccggt
aaggtgcgeg
agctcgacga
ttgccgaagg
gtgcgaggat
ctgttgatgt
tacaagcggc
tgagttcctt
tgtactacgt
agcccgegeg
gcgegeaggc
ggceggeeesc
ttgatctcca
ggtgtgacca
tccatggtta
gaggcageses
ggagaagact

tgaaggccac

agaactggtt

gggeggectt
ggaactggtg
tgcgettett
ccgegeggeg
tgatgacctg
agagttccac
tgagctcgtc
tggcgeggag
actgacggaa
ggtccccgtg
ggcggtegtc
accccatcca
gcgagccgat
gatggaagta
cacagtgctc
tgacgaggaa
cgtggtggtc
ggaggcaggt
cggagctgtc
ggttgacttg
ccgegeegtt
ccgtcccccg
gaagecgeces
cggecaggesc
ggcgtgageg

gggacccgtg

gacggccttg
gcgcagggag
cttgaaatcg
gtaggcgggg
cataaagttg
ggcggegage
gaatcgeggg
geggtcegctg
gaaggaagtc
ctgctgeecg
ccagcggtcc
ccctgagagt
ggtgtaggtt
ggggaagaac
gaaatgccga
gcaacgctgc
tttcagtggg
ggcctggecec
ccagacctcg
cagggtcctg
caggagtttt
ggtggcgacg
tttcttcttg
cgaggacgcg
acgtcggegc
acgacgcgac

agtttgaacc

taggcgcagc
gtgtgcgtga
atatcgtcgc
ttgggcaaag
cgagtgatgc
acgatctcgt
cggcccttga
agaccgtgct
cagagatcca
acggccattt
catttgagct
ttcatgacca
tccacatcgt
tggatctcct
cggegegecg
acgggatgca
aagtggagtc
tcttetgect
gegegagegg
agacgctgcg
tccagggcegc
tcgatggett
ggcggctgeg
cgeegegeces
cgegegeges
ggttgacgtc

tgaaagagag

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980

20040

20100

20160

20220

20280

20340

20400

20460

20520

20580

20640

20700

20760

20820

20880

20940



ttcgacagaa
gcccgagttg
gtctccgega
ctgcgagaag
gggatcgegg
cgcgtagttg
gaagaaatac
gcgttccatg
gacggtcaac
ctcgaaggcc

ttctacttcc

cacgggcaga
ggtgacggcg
gtggccggeg
ccccgtaggg
ttgaacgaag
cgggtcatgt
tctgagacgg
cagacggtcg
ctgcatgagc
cccgaagecg
ggcctgetgg
ggctccggtg
gcccggacgc
gtcgttgcag
gtagagcggc

gtggtageeg

tcaatctcgg
tcctggtagg
ccggegegcet
gcgttcatgce
gcgegeatga
cagaggcgct
atgatccagc
gcctcgtaaa
tcctecteca
cccgggagtt
tcctcaggeg
cggtcgatga
cgcccgtect
gggtccccgt
actccgcegea
gcttcgagcec
tggggagegg
cggatggtgg
gccatgeccc
cgctccacgg
cgctggggct
atctgggtga
ttgatggtgt
acgagctcgt
gtgcgcacca
catcgctcgg

tagatgtacc

tatcgttgac
cgatctcggt
ccacggtggc
ccgectegtt
ccacctgggc
ggtagaggta
ggcggagces
agtccacggc
gaagacggat
cctccacttc
gtggtggteg
agcgctcgat
cgegegeeccg
tgggcaggga
aggacctgag
agtcgcagtc
ggcgggegat
cgaggagcac
aggegtggtc
gcacctcctc
ggacgagcgc
gggtggtctg
aggagcagtt
ggtacttgag
ggtactggta

tggcgeessc

tggacatcca

ggcggectgce
catgaactgc
cgcgaggteg
ccagacgcgg
gaggttgagc
gttgagcgtg
catctcgctg
gaagttgaaa
gagctcggeg
ctcctcttct
cggegggages
ggtctcgecg
cagcgtgaag
gagggcgctg
cgtctcgaga
gcaaggtagg
gctgetggtg
caggtctttg
ctgacacctg
ctcgecegeg
caggtcggeg
gaagtcgtca
ggccatgacg
gcgegagtag
gccgatgagg
gcegggegeg

ggtgatgeeg

cgcaggatct
tcgatctect
ttggagatgc
ctgtagacca
tccacgtggc
gtggcgatgt
acgtcgccca
aactgggagt
atggtggcgc
tcctectcca
ggcctgegtc
cgceggegtce
acgccgecge
acgatgcatc
tccacgggat
ctgagcacgg
atgaagttga
ggcceggcett
gccaggtcect
cggccgtgea
acgacgcgct
aagtcgacga
gaccagttga
gcgegegtgt
aagtgcggcg
aggtcctcga

gcggegetgg

cttgcacgtc
cctcctgaag
ggcccatgag
cgacgccctc
gcgtgaagac
gctcggtgac
gcgectccaa
tgcgegecga
gcacctcgeg
ctaacatctc
gceggeggeg
gcatggtctc
gcatctccag
ttatcaattg
ctgaaaaccg
tttcttetge
aataggcggt
gctggatgeg
tgtagtagtc
tgcgegtgag
cggcgaggat
agcggtggta
cggtctggtg
cgaagatgta
gcggetggeg
gcatggtgeg

tggaggcgcg

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780

21840

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560



cgggaactcg
cacggtctgg
cggtcagegg
ccccggtteg
ctcgacccaa
ttggaggceg
cgtagtctgg
ggattccgcg
gacttctcca
ccgtactgeg
agccggegcet
ccgcecgtgag
aggggctggc
gggacgcteg
agcccgagga
accgaaagag
ccgegegegce
aggagagcaa
aggtgaccct
ccagcaagcc
cgttcaggga
tgaacattct
cggccatcaa
ccccgtacgt
tgaaagtgct
cggtgagcgc

gggccctgac

cggacgeggt
cccgtgaggc
ctcgactccg
aatctcgaat
gcctgcacca
gaaatgaaac
agaagaatcg
gctaacgagg
gttacggagc
gcagatgcgc
tctgeccccg
cggggctgga
gcgeetgggg
cgaggcctac
gatgcgegeg
ggtgctgagg
gcacgtggcc
cttccaaaaa
gggcctgatg
gctgacggeg
ggcgetgetg
gcagagcatc
cttctcggtg
gcccatagac
gaccctgagc
cagcaggcgg

cggggccges

tccagatgtt
gcgegeagtc
tggcctggag
caggctggag
accctccagg
tagtaagcgc
ccagggttgc
gcgtggetgce
gagcccctcet
ccccaccacc
ccccagcagc
cagacttctc
gcgtecgtege
gtgcccaagce
gceceggttcec
gacgaggatt
gcggccaacc
tccttcaaca
cacctgtggsg
cagctgttcc
aatatcaccg
gtggtgcagg
ctgagtctgg
aaggaggtga
gacgatctgg
cgcgagctga

accgaggees

gcgeageggc
gtggatgctc
gctaagcgaa
ccgcagctaa
atacggaggc
ggaaagcggc
gttgeggtgt
cccgtegttt
tttgttttgt
ctccaccgca
agcagcaact
agtatgatca
cggagcggcea
agaacctgtt
acgegeescy
tcgaggcgga
tggtcacggc
accacgtgcg
acctgctgga
tggtggtgca
agcccgaggg
agcgcgggcet
gcaagtacta
agatcgacgg
gggtgtaccg
gcgaccagga

agagctactt

aggaagtagt
tatacgggca
cgggttggsc
cgtggtactg
gggtegtttt
cgaccgcgat
gccceggttc
ccaagacccc
ttgtttttgce
acaacagccc
tccagccacg
cctggecttg
cccgegegtg
cagagacagg
ggagctgegg
cgagctgacg
gtacgagcag
caccctgatc
ggccatcgtg
gcatagtcgg
ccgetggetce
gcegetgtcec
cgctaggaag
gttttacatg
caacgacagg
gctgatgcac

tgacatgggc

tcatggtggg

aaaacgaaag
tgcgegtgta
gcactcccgt
gcaacttttt
ggctcgetgce
gaggccggec
atagccagcc
cagatgcatc
cctectecac
accgccgegg
gaagaggecg
cagatgaaaa
ageggegage
cgeggectgg
gggatcagcc
accgtgaagg
gegegegage
cagaacccca
gacaacgagg
ctggacctgg
gagaagctgg
atctacaaga
cgcatgaccc
atgcaccgcg
agcctgceagc

gcggacctgc

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180



actggcagcc
tggacgatga
ttgctagatg
gcegtceggc
gacgacccgc
cctggaggcc
gaacgcgctg
gctgetggag
ggtgaccgac
gggatccatg
ccaggaggac
gagcgaggtg
gaccgtgaac
ggtcggggac
gctggtggec
gattaacctg
gatcacccac
gaactttttg
ggaggagcgc
ggccaccccc
cagcaaccgc
ctctgactat
cacgggcgag
cagcgtgttc
cgaccgacgc
ggccgcecagt

gggcaggatc

cagccgeegg
ggtggacgag
caacaacagc
attaactcct
aaccccgaag
gtggtgccct
gtggagaaca
cgecgtggecc
gtgcgcegagg
gtggcgctga
tacaccaact
taccagtccg
ctgagccagg
cgcgegacgg
cccttcacgg
taccgcgagg
gtgagccgeg
ctgaccaacc
atcctgcgat
agcgccgegce
ccgttcatca
ttcaccaacg
tacgacatgc
tccccccgac
ccgtecctegg
cctttcccga

acgcgeccgc

gccttggagg
gagggcgagt
cacctcctga
cggacgattg
cctttagaca
cgcgctccaa
aggccatccg
gctacaacag
ccgtggcecca
acgccttect
tcatcagcegc
ggccggacta
cgttcaagaa
tgtcgagect
acagcggcag
ccatcggcca
ccctgggeca
ggtcgcagaa
acgtgcagca
tcgacatgac
ataaactgat
ccatcctgaa
ccgaccccaa
cgggtgctaa
cgctgtecgg
gcttgeectt

gcttgetgeg

cggcaggceege
acctggaaga
tcccgegatg
gacccaggcc
gcagccccag
ccccacgcac
cggcgacgag
caccaacgtg
gegegagegs
cagcacccag
cctgecgectg
cttcttccag
cttgcagggc
gctgacgecg
catcaaccgc
ggcgeacgtg
ggacgacccg
gatcccgecc
gagcgtggsc
cgcgegeaac
ggactacttg
tccccactgg
tgacgggttc
cgagcgcececc
ccgegagggt
ctcgctgaac

cgaggaggasg

tcccccctac
ctgatggcgc
cggegegecec
atgcaacgca
gccaaccggc
gagaaggtcc
gceggectgg
cagaccaacc
ttccaccgeg
cccgccaacg
atggtgaccg
accagtcgcc
ctgtggggcg
aactcgcegcec
aactcgtacc
gacgagcaga
ggcaatctgg
cagtacacgc
ctgttcctga
atggagccca
catcgggegg
ctcccgeege
ctgtgggacg
ttgtggaaga
gctgeegegg
agtattcgca

tacttgaatg

atagaagagg
gaccgtattt
tgcagagcca
tcatggegct
tctcggecat
tggccatcgt
tgtacaacgc
tggaccgcat
agtccaacct
tgccccggge
aggtgcccca
agggcttgcea
tgcaggcccc
tgctgetget
tgggctacct
cctaccagga
aagccaccct
tcagcgecga
tgcaggaggsg
gcatgtacgc
ccgccatgaa
cggggttcta
atgtggacag
aggaaggcag
cggtgcccga
gcagcgagct

actcgctgtt

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500

25560

25620

25680

25740

25800



gagacccgag
gagccgctgg
ccggggeage
cgatgaggat
cgctcacctg
tcaccaaggc
atgaggegtg
atggcggcgg
ctggcgecta
accacccggt
aacgaccaca
gccagcaccc
atcatgcaca
cgggtgatgg
atcttggagt
accatcgacc
geggtcctgg
gaccccgtga
attgtcttge

ggcattcgcea

gggggcaaca
gcegeegegg
gccagccctg
cagccggteg
accgcctacc
tcctggacgc

ctgcccgaca

cgggagaaga
aagacgtatg
gccgeccgta
tccgecgacg
cgcccecgea
catggcgacc
cgtacccgga
cggcggcegat
cggageesce
tgtacctggt
gcaacttcct
agaccatcaa
ccaacatgcc
tctcccgeaa
atgaatgggt
tgatgaacaa
agagcgatat
ccgagctggt
tgcceggetg
agaggcagcc
tcccegeget
cgactgcagc
cagcagtggc
agaaggatag
gcagctggta
tgctcaccac

tgatgcaaga

acttccccaa
cgcaggagca
aacgccggtg
acagcagcgt
tcgggegceat
agcgtgegtt
gggtcctect
gcagcccccg
gaacagcatt
ggacaacaag
gaccaccgtg
ctttgacgag
caacgtgaac
gacccccaac
ggagtttgag
cgccatcatc
cggcgtgaag
catgcccggsg

cggggtggac

cttccaggag
cctggatgtc
tgtagccacc
agcggcegag
caaggacagg
cctggectac
ctcggacgtc

cccggtcacc

taacgggata

cagggacgat

gcacgacagg

gttggacttg
gatgtaagag
cgtttcttct
ccctecgtacg
ctggaggctc
cgttactcgg
tcggcggaca
gtgcagaaca
cgctcgeggt
gagttcatgt
ggggtgacag
ctgcccgaag
gacaattact
ttcgacacta
gtgtacacca
ttcaccgaga
ggcttccaga
gacgcctatg
gcctctaccg
gcggctgaaa
agctacaacg
aactatggcg
acctgcggeg

ttccgctcca

gagagcctgg
ccgtcgeagg
cagcggggac
getgggagtg
aaaccgaaaa
ctgttgttgt
agagcgtgat
cttacgtgcce
agctggcacc
tcgecteget
atgacttcac
ggggcggtca
acagcaacaa
tgacagatgg
gcaacttctc
tggcggtggs
ggaacttcag
acgaggcctt
gccgectcag
tcatgtacga
agaaaagcaa
aggtcagggg
ccgaaagtaa
tgctgccgga
accccgagaa
tggagcaagt

cgcgtcaagt

tggacaagat

gggccacgag
tgatgtggga
gtaacccgtt
taaatgatac
atctagtatg
gcagcaggeg
cccgeggtac
cttgtacgat
gaactaccag
ccccacggag
gctgaaaacc
gttcaaggcg
tagtcaggat
ggtgaccatg
gcggcagaac
gctgggcteg
ccaccccgat

caacctgctg

ggatctggag
ggaggagagc
cgataatttt
gatagtcatt
caagataaac
gggegtgcegce
ctactggtcg

tagcaactac

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700

26760

26820

26880

26940

27000

27060

27120

27180

27240

27300

27360

27420



ccggtggtgg
gtctactcgc
gagaaccaga
cctgctctca
gtgaccgtta
gtcgegecgc
agtaataaca
cgctccacge
aagggcegeg
gcgegcaact
gtggtggccg
cggcaccgga
acgggacgca
aggacccgga
cggcgageea
acccgeccccc
ggaggatgtc
acggccccge
acaaaaagga
gcgtgeagtg
tcacgcccgg
acgaggacat
gcecgececgc
cgagcctcaa
tcaagcgcga
agctggaaga

tgcggcccat

gcgecegagcet
agcagctgcg
tcctegtecg
cagatcacgg
ctgacgccag
gcgtcctctce
ccggttgggg
aacaccccgt
tgcggtegeg
acacccccgc
acgcgegecg
gcacccccge
gggccatgcet
gacgcgeggc
acgtgtactg
ctcgcacttg
caagcgcaaa
ggtggtgaag
agaagatgac
gcgeggeceg
cgagcgctcec
cctcgagcag
cctgaaggaa
gceccgtgacc
gggcgaggat
cgtgctggag

caagcaggtg

cctgeecgtce
cgccttcacc
ccecgeecgeg
gaccctgeeg
acgccgcacc
gagccgcacc
cctgegegeg
gcgegtgegce
caccaccgtc
cgcecgegecc
gtacgcccgc
catgcgegeg
cagggcggec
cacggcggeg
ggtgegegac
aagatgttca
ttcaaggaag
gaggaaagaa
gatctggtgg
aaagtgcacc
ggcagcgctt
gcggecgagce
gaggcggtgt
ctgcagcagg
ctgtacccca

accatgaagg

gccecegggcec

tactccaaga
tcgctcacgc
cccaccatta
ctgcgcagcea
tgccectacg
ttctaaaaaa
cccagcaaga
gggcacttcc
gacgacgtga
gtctccaccg
gccaagagcc
gcgegagect
agacgcgegg
gcagcggeca
gccgecaccg
cttcgcgatg
agatgctcca
agccccgeaa
agtttgtgcg
cggtgctgag
ccaagcgctc
gcctgggega
ccatcccgcet
tgctgccgag
ccatgcagct
tggacccgga

tgggcgtgca

gcttcttcaa
acgtcttcaa
ccaccgtcag
gtatccgggg
tctacaaggc
tgtccattcet
tgtacggagg
gcgctcectg
tcgaccaggt
tggacgccgt
ggcggcggcg
tgctgegcag
cttcaggcgc
tcgccageat
gtgtgcgegt
ttgatgtgtc
ggtcatcgeg
aatcaagcgg
cgagttcgcec
acccggcacc
ctacgacgag
gtttgcttac
ggaccacggc
cgcagcgecg
gatggtgccec
cgtgcagccc

gaccgtggac

cgagcaggcc
ccgcttceccc
tgaaaacgtt
agtccagcgc
cctgggcata
catctcgccc

cgctcgecaa

gggcgecectc
ggtggccgac
catcgacagc
catcgcccgg
ggccaggegc
cagcgccggc
gtcccgeccg
gcecegtgegce
ccagcggcga
cctgagatct
gtcaaaaagg
ccccggeggc
accgtggtct
gtgtacgggg
ggcaagcgca
aaccccacgc
cgccggggst
aagcgccaga

gaggtcaagg

atcaagatcc

27480

27540

27600

27660

27720

27780

27840

27900

27960

28020

28080

28140

28200

28260

28320

28380

28440

28500

28560

28620

28680

28740

28800

28860

28920

28980

29040



ccacggagcc
aggtgcagac
gcgeggeceag
gctaccgegg
cccgeegecg
tgtaccgccg
ccatttaaac
acgggctacc
caccaccatc
ctgatcccca
caggcctctc
gacgctcctg
ctggctccge
caactgaacg
tccacgctta
gataagctga
aacggggteg
ccggtgeege
gacaagcggg
gacgagccgc
gcgececctgg
cctccteecg
cgcgegegac
atcgtgggtc
gcttaacttg
gtgaagaggc

gtacatgcac

catggaaacg
ggatccctgg
cctgctgatg
cacgcgcttc
ccgtcgecgce
cggeegegeg
tttcgectgc
gaggaagaaa
g8cgeceecy
tcatcgecegc
agcgccactg
gtcctgtgat
gacacggcac
ggggegectt
aaacctatgg
aagagcagaa
tggacctggc
ccgeeggctce
gcgagaageg
ccccgtacga
ccaccggggt
cttccegecc
ccgggggctc
tgggagtgca
cttgtctgtg
gcgtcgecga

atcgccggac

cagaccgagc
atgccatcgg
cccaactacg
taccgcggtc
acagccgctg
cctctgaccc
tttgcagatg
accgcgeegt
cgccatcagc
ggcgatcggg
agacacttgg
gtgttttegt
gcggeegttc
caattggagc
cagcaaggcg
cttccagcag
caaccaggcc
cgtggagatg
accccgeccc
ggaggcggte
gctgaaaccc
ctctacagtg
cgceccgeect
gagtgtgaag
tgtgtatgta
gttgcaagat

aggacgcttc

ccatgatcaa
ctcctagecg
cgctgeatcc
atacaaccag
catctacccc
taccgcgegc
gccctcacat
agaaggctgg
aagcggttgg
gcgatccccg
aaaacatctt
agacagatgg
atgggcacct
agtctctgga
tggaacagca
aaggtggtcg
gtgcagcggc
ccgcaggtgg
gacgeggagsg
aaactgggtc
gaaagtaata
gctaagcccc
catgcgaact
cgcecgecgcet
ttatgtcgec
ggccacccca

ggagtacctg

gcccagceacc
aagaccccgg
ttccatcatc
ccgeegeegce
tgccgeectg
gcgctaccac

gccgectecg

cggggaacgs

ggggaggctt

gcattgcttc
gtaataaacc
aagacatcaa
ggagcgacat
gcgggcttaa
ccacagggca
atgggctcgc
agatcaacag
aggaggagct
agacgctgct
tgcccaccac
agcccgcegac
tgccgeeggt
ggcagagcac
gctattaaac
gctgtccgec
tcgatgctgc

agtccgggtc

agcaccatgg
cgcaagtacg
cccacgecgg
aagaccacca
gtgcggagag
ccgagcatcg
cgttcccatt
gatgcgtcgc
cctgeccegeg
cgtggeggtg
aatggactct
tttttegtec
cggcaccagc
gaatttcggg
ggcgctgagg
ctcgggcatc
ccgectggac
gcctccectg
gacgcacacg
gcggeccatc
cctggacttg
ggccgtggec
tctgaacagc
ctaccgtagc
agaaggagga
cccagtgggc

tggtgcagtt

29100

29160

29220

29280

29340

29400

29460

29520

29580

29640

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540

30600

30660



cgceccgegec
gcccacgcac
ggaccgcgag
ccgegtgetg
tagcttcaaa
ttccagccag
tggtgtggcec
cgctacagct
agtaggagaa
agacacaagc
tcaagctaaa
ggctttettt
tgtcatgtat
aggcaaggat
caactatatt
tatgggggtyg
aaacaccgag
cagtatgtgg
tggtgtggaa
cgcttaccaa
aaatgatgat
aattaacctc
gcccgactcet
tgattacatg
ggcgegetgg
gggectgegce

ggtgccccag

acagacacct
gatgtgacca
gacaacacct
gacatggcca
ccctactccg
tgggagcaaa

ccaatgggcg

gatcaggata
gaaaattggc
atgaaacctt
cttaaagttg
gatactcccg
accgaaaaca
gatgcaagtt
gegttcagag
ctggctggtc
ctgtcatacc
aatcaggcgg
gacgaacttc
ggtgtgaaag
actgtcgcag
caagccaacc
tacaagtaca
aacgggagag
tcgetggacc
taccgctcca

aaatttttcg

acttcagtct
ccgaccgcag
actcgtacaa
gcacctactt
gcaccgccta
aaaaggcagg
gtgagaatat
aaccaattta
aagaaactga
gctatggctc
gagctgatgg
gtggcacagt
cgtatctgga
ctgaaattaa
acaactttat
aggcctcaca
agctcttgcet
tggacagtta
ccaactattg
taaaaaatgg
ctcgaaatca
tgtggagaag
cgccagccaa
tggtgcctcec
ccatggacaa
tgctcctggg

ccatcaagag

ggggaacaag
ccagcggctg
agtgcgctac
tgacatccgc
caacagcctg
caatggtgac
tacaatcgac
tgctgacaaa
aagcttttat
ctatgctaga
agttcctacc
gaatggacaa
aactccagac
cctggttcag
tgggctcatg
gctgaatgcet
tgactctttg
tgatcctgat
cttccccctg
taacgatggt
attatgcaag
tttcctctac
catcaccctg
ctcgctggtg
cgtcaatccc

caacgggcgc

cctcctgetce

tttaggaacc
acgctgegcet
acgctggecg
ggcgtgetgg
gctcccaagg
actatggaaa
ggattacaaa
acattccagc
ggcggtaggg
cccaccaatg
aaagaatttg
gatgagtata
acgcatgtgg
cagtccatgc
tattacaaca
gtggtcgact
ggtgacagaa
gtgcgcatta
gatgggtctg
gatgttgaga
ggcaacattt
tcgaacgtgg
cccaccaaca
gacgcctaca
ttcaaccacc
tacgtgccct

ctgcccgggt

ccacggtggc
tcgtgeecgt
tgggcgacaa
atcggggccc
gagcgcccaa
cacacacatt
ttggaactga
ctgaacctca
ctcttaaaaa
taaagggagg
acatagacct
aagcagacat
tatacaaacc
ccaatagacc
gtactggcaa
tgcaagacag
cccggtattt
ttgaaaacca
gcactaatgc
gcgaatggga
ttgccatgga
ccctgtacct
ccaacactta
tcaacatcgg
accgcaacgc
tccacatcca

cctacaccta

30720

30780

30840

30900

30960

31020

31080

31140

31200

31260

31320

31380

31440

31500

31560

31620

31680

31740

31800

31860

31920

31980

32040

32100

32160

32220

32280



cgagtggaac
gcgcacggac
catggcgcac
gtccttcaac
caacgtgccc
gcgcctcaag
ctcgggctcc
ctccatcacc
cgagttcgaa
gaccaaggac
ctacgtgccc
gagccgccag
ccagcacaac
ctaccccgcec
gaaaaagttc
catgggcgeg
agacatgaat
agtcttcgac
gcgcaccccc
gcccacaggc
ctacttcctg
ctgcgecatc
ctggaacccg
cctcaagcag
cgaggaccgc
cgcctgeggg

catggacaag

ttccgcaagg
ggggcctcca
aacacggcct
gactacctct
atctccatcc
accaaggaga
atcccctacc
ttcgactcct
atcaagcgca

tggttcctgg

gagggctaca
gtggtggacg
aactcgggct
aactacccgt
ctctgegaca
ctcaccgacc
ttcgaagtcg
gtcgtccgag
ttctcggecg
tccggegagc
ggcaccttcg
gtcaacacgg
cgctcgaaca
atctaccagt
tgcgtcaccc
ctcttetget

aaccccacca

acgtcaacat
tctecttcac
ccacgctcga
cggcggccaa
cctcgegcaa
cgcccteget
tcgacggcac
ccgtcagctg
ccgtcgacgg
tccagatgct
aggaccgcat
aggtcaacta
tcgtcggcta
acccgctcat
gggtcatgtg
tcggccagaa
accccatgga
tgcaccagcc
gtaacgccac
aggagctcag
ataagcgctt
ccggeegega
cctgctacct
tcgagtacga
tggaaaagtc
gcatgttect

tgaacttgct

gatcctgcag
cagcatcaac
ggccatgctg

catgctctac

ctgggccgec

gggctccggg

cttctacctc
gcceggeaac
cgagggatac
ggcccactac
gtactccttc
caaggactac
cctcgegecc
cggcaagagc
gcgcatcccc
catgctctat
tgagtccacc
ccaccgeggc
cacctaaatt
ggccatcatc
cccgggattc

gaccggegssc

cttcgacccc
gggcctgetg
cacccagacc

gcacgccttce

gacgggestg

agctccctceg
ctctacgcca
cgcaacgaca
cccatccegg
ttccgeggcet
ttcgacccct
aaccacacct
gaccggctcc
aacgtggccc
aacatcggct
ttccgcaact
caggccgtca
accatgcgcc
gccgtcacca
ttctccagca
gccaactccg
cttctctatg
gtcatcgagg
gctacttgcea
cgcgacctgg
atggccccgce
gagcactggc
ttcgggttcet
cgccgtageg
gtgcagggtc
gtgcactggc

cccaacggca

gcaacgacct
ccttcttecc
ccaacgacca
ccaacgccac
ggtccttcac
acttcgtcta
tcaagaaggt
tgacgcccaa
agtgcaacat
accagggctt
tccagcccat
ccctggecta
agggccagcc
gcgtcaccca
acttcatgtc
cccacgegct
ttgtcttcga
ccgtctacct
tgatggctga
gctgegggec
acaagctggc
tggccttegc
cggacgagcg
ccctggcecac
cgecgcteggce
ccgaccgcecc

tgctccagtc

32340

32400

32460

32520

32580

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780

33840

33900



gccccaggtg

ccactccgec
catgaacaat
cactttaatg
cgggtctegg
ttgaactcgg
ttccgegtcea
ggacccgegt
agggccgggt
tccteggegt
acgcacccgg

tcggegttca

tgggccttgg

gcacagccgg

cgcccccage
ccgttctegce
tgcaggcacc
gtgcactccc
cggcccatca
tcctcgttga
tggaagttgg
tccatgeect
ttagcactag
ccgtecttct
tcggectgtc

ttgcggggtt

gagttctcgc

gaacccaccc
tacttteget
caagacatgt
ttacacatgc

catggcccgce

ggatcagcag
gctgeagggce
tctgegegeg
gcttcacget
tggccatccc
gcttgtggtt
tccccgggta
ctcccteggt
catcgtgcac
ggttctgggt
tcgccacatc
gcagtttgcec
agttcttgtg
tggtcgtcag
tgtacaggtg
ctttcaggtc
tctcccaggc
cagccgeggc
cggtgatccg
tttegtecte
tcttettggg

tcaccactac

tgcgccgcaa
cccaccgegce
aaaccgtgtg
atctgagatg
gggcagggac
tttgggcagc
gcccagcagg
agagttgcgg
cgccagcacc
gaagggggtc
gcaatcgcag
catggccttc
gaagaagacc
gcagcagcegc
gatcttggcc
catctcgatc
ctcggectceg
ggcgatctgg
ggtcttgttg
gcagatgcgg
ggtctccacg
cgagacgatg
cagggggtcg
caccgggees
gctgtectgg
cggcagtgec

tatctcttcc

ccaggaggeg
gcgcatcgag
tgtatgttta
attttatttt
acgttgcgga
ggggtgtecgg
tcgggegegg
tacacggggt
gccgegtegg
atcttgcagg
tgcaggggga
atgaaagcct
ccgcaggact
gcgtcgttgt
cggtcgggst
atgtgctcct
gtgcacccgt
gaatgcgcegt
ctagtgaagg
cggtacacct
cggtageggt
ggcaggctca
ctctcatcca
tagctgaagc
ctgacgtcct
ggcggagatg

tcttcttggt

ctctaccgcet
aaggccaccg
aaatatcttt
agaaatcgaa
actggtactt
ggaaggagtc
agatcttgaa
tgcagcactg
tgatgctctc
tctgecttec
tcagcatcat
ccaattgcct
tgctagagaa
tggccagctg
tcteccttcag
tctggatcat
gcagccacag
gcacgaaccc
tcaacgggat
cgccctgetce
ccatcagcat
tagggttctt
gggtctcaaa
ccacggccgc
gcatgaccac
cttgtggcga

ccgaggccac

tcctcaactc
ccttcgaccg
taataaacag
agggttctgc
ggccagccac
ggtccacagc
atcgcagttg
gaacaccatc
cacgtcgagg
catggtggec
ctgggectgg
gaacgcctgc
ctggttggtg
caccacgctg
cgcgegetgce
ggtggtcccg
cgcgcacccg
ttgcaggaag
gcegeggtgc
gggcatcagt
agtcatgatt
caccatcatc
gctccgettg
cagctcctcec
atgcttggtc
gegggagcegc

gcggeggtag

33960

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

34620

34680

34740

34800

34860

34920

34980

35040

35100

35160

35220

35280

35340

35400

35460

35520



gtatgtctct
tggctggcag
cctccgegge
tcgccaacct
agcttaaccg
gagatggagg
gagctggcag
gcagagaacg
gaggaggacg
ctcgaccgca
ctcttctege
cgcctcaact
ttcaagaacc
ttcaacctgg
atcttcgagg
ggaggagagc
gcggtgctcea
ccgaaagtca
gaggacgagg
gcceggtggc
atggccgteg
gagaccctgc
caggcctgca
cacgagaacc
gactacatcc
gtgtggcagc

aacctcaagg

tcggeegcag

agccccttec
cggccattgt
cgccatctgce
cccecgeegec
aatccatcga
tgcgctttca
agcagagtca
cgctcatcaa
ccgaggtgcc
cgcgegtgec
tctacccggt
aaaagatccc
gtccecggegce
gtctgggcag
atgagcacca
aacgcacggt
tgagcgeggt
gcatgcaaga
tgggtcctaa
tcctggtgac
gcaaggtcga
agatctccaa
gcctggggea
gcgactgegt
agtgtctgga

gtctgtggac

aggcggagsec
gegttcgggg
gttctcctag
ccccaccgcec
cagccccgcec
gattgacctg
atcgtcaagc
ggctgggctc
gcatctggcec
cctcagegtg
ccccaagegc
cttcgeggtsg
cgtctectge
ccgectacct
cgacgagact
cagcgccctg
cgagctgacc
catggaccag
ctccgaggag
tgctacccct
cgtggagctg
ggagaacctg
cgtggagctg
gaacgtgctg
ctacctctac
ggagcagaac

cgggttcgac

gacgggctct
gtgcgctccc
ggaggaacaa
ggcgacgaga
tccgacgcag
ggctatgtga
caggaagata
gagcatggeg
cggcaggcca
gaggagctca
cagcccaacg
cccgaggecc
cgcgccaacc
gatatcgcct
cgggeegega
gtcgagttgg
catttcgect
gtgctcatca
ggcaagcccg
caaagtttgg
gagtgcctgc
cactacctct
accaacctgg
cacaccaccc
ctctgeccaca
ctgaaagagc

gagcggacca

cgcecgeegeg
ggcggegctc
caagcatgga
agcagcagca
ccgeggtecc
cgceccgegga
aagaacagcc
actacctcca
ccatcgtcaa
gccgegecta
gcacctgcga
tggccaccta
gcacccgegc
ccttggaaga
acgctctgcea
aaggcgacaa
acccggctct
agcgegegtce
tggtcagcga
aagagcggeg
gccgettcett
tcaggcacgg
tctcctacat
tgcgegggga
cctggcagac
tctgcaagcet

ccgecctegga

acttggcgga
tgactgactt
gactcagcca
gcagaatgaa
agacatgcaa
gcatgaggag
agagcaggaa
cctgageggg
ggacgcgctg
cgagctcaac
gcccaacccc
ccacatcttt
cgacgccctc
ggttcccaag
aggagaagga
cgcgeggetg
gaacctgccc
gcccatctcec
cgagcagctg
caagctcatg
cgccgacgeg
gttcgtgegc
gggcatcttg
ggcccgecge
gggcatgggc
cctgcaaaag

cctggecgac

35580

35640

35700

35760

35820

35880

35940

36000

36060

36120

36180

36240

36300

36360

36420

36480

36540

36600

36660

36720

36780

36840

36900

36960

37020

37080

37140



ctcatcttcc
caaagcatgt
acctgctccg
ctgtggagcc
atcgaggacg
ccgcaccgct
ttcgagttgc
gegctgtgga
atcaggttct
acccagggeg
ctgaaaaagg
ttcccccagg
tttggaggaa
cactcaggca
ggaggaggtg
cagcacggat
cgagaccggg
caagtcctgg
catctccttc
cttgcattac
agaaaaagac
ggatcgeggc
tctatgccat
ctctgegetce
ctctcgagga
ccgegeecge

ccgcctccac

ccgagcgect
tgcaaaactt
cgctgecectce
actgctacct
tcagcggcga
ccctggectg
aagggcccag
cctcggecta
acgaggacca
cgatcctggc
gccgegeggt
atgccccgag
gactgggaga
gaggaggaca
gaagaagcag
accatctccg
cgattcccga
cgggggcaca
acccggegcet
taccgtcacc
cagaaaacca
gaacgagccg
cttccagcag
gctcacccge
cgccgaggct
ccagtcgcag

ccagcaccgc

caggctgacg
tecgctettte
ggacttcgtg
gctgegectg
gggcctgctc
caacccccag
cgagggcgag
cttgcgcaag
atcccagccg
ccaattgcaa
ctacctcgac
gaaacaagaa
acagcagtca
gcctgcaaga
ccgeccgecag
ctccgggteg
accccaccac
aaaacgccat
acctgctctt
tccacagccc
gctagaaaat
gcgcagaccc
agtcggggec
agttgtctgt
ctcttcaaca

aaaaaggcgg

catgagcaaa

ctgcgcaacg
atcctcgaac
ccgctgacct
gccaactacc
gagtgccact
ctgctgageg
ggagccaagg
ttcgtgeccg
cccaaggecg
gccatccaga
ccccagaccg
gctgaaagtg
ggcagaggag
cagtctggag
accgtcgtcc
gggtcccget
ccagaccggt
cgtctectge
ccaccgeggsg
ctactacttc
ccacagcggc
gggagctgag
aggagcagga
atcacaagag
agtactgcgc
gaattacgtc

gagattccca

gcctgeecga
gctccggaat
tccgcgagtg
tggcctacca
gccgetgeaa
agacccagat
geggtctgaa
aggattacca
agctgtcggce
aatcccgcca
gtgaggagct
gagctgecgc
atggaggaag
gaagacgagg
tcggeggges
cggccccaca
aagaaggagc
ttgcaggcect
gtgaacttcc
caagaagagg
ggcagcggea
gaaccggatc
actgaaagtc
cgaagaccaa
gctcactctt
acctgtgccc

cgccttacat

ctttatgagc
cctgceegec
ccceccegecg
ctcggacgtg
cctctgcacg
catcggcacc
actcaccccg
tcccttegag
ctgcgtcatc
agaattcttg
caaccccggc
ccgtggagga
actgggacag
aggaggcaga
agaaagcaag
gtagatggga
ggcagggata

gcgegeegcaa

cccgcaacat
cagcagcagc
ggtggactga
tttcccaccc
aagaaccgtt
cttcagcgca
aaagagtagc
ttcgccctag

gtggagctac

37200

37260

37320

37380

37440

37500

37560

37620

37680

37740

37800

37860

37920

37980

38040

38100

38160

38220

38280

38340

38400

38460

38520

38580

38640

38700

38760



cagccccaga
ctcagcgecg
atactcctag
tggccegecg
gacgcccagg
ctgtgtcegtc
cagctcaacg
ctcgccggat
tcgtcctege
cccteggtct
ccgaactttg
accccttacc
aaagaatcac
cttcactccc
acactctgaa
agatgtccaa
cagacaacgc
aagaaaagcc
gggctgtcac
ccaaaaatgc
acatggctgc
tagcagtatt
ctaataagtt
cagtaaaaac
acataagcct
gtggtttaga

ttggagcagg

tgggcctggce
ggcccgegat
aacagtcagc
ccctggtgta
ccgaagtcca
accgceecgc
acgaggtggt
cggggagatc
agccccgctc
acttcaaccc
acgccatcag
cctttaccct
ttacttgaaa

ctcttcccaa

geggatgtca
aaagcgcgeg
accgactgtg
cctggggstg
cctcaagctg
caccaaggcc
ccctttttac
tcccactttt
gctgactgta
agacaaagga
aaaaagagga
ctatggatcc

tttgaatttt

cgeceggegec
gatctcacgg
gctcaccgec
ccaggaaatt
gctgactaac
tcagggtata
gagctcttcg
ttccttcacg
gggeggeatc
cttcteccggce
cgagtcggtg
ccagtaaaaa
tctgaaacca
ctctggtact
aattcctect
cgggtggatg
cccttcatca
ttgtccctgc
g888aggees
actgcccctc
aacaacaatg
aacactttag
cagttaactc
ctctatatta
ctgatttttg
tatgatagcg

gatgctaata

gcccaggact
gtgaatgaca
acgccccgea
ccccagcecca
tcaggtgtcc
aagcggctgg
ctgggtctgc
cctcgtcagg
ggcactctcc
tcccecggec
gacggctacg
taaagattaa
ggtctctgtc
gcaggccccg
gtccctcaat
atggcttcga
accctcectt
gactggccga
tggacctcga
tcagtatttc
gaacgttaag
gtatcagtct
atcctcttac
attctagtgg
atggtaatgc
atgggaaaac

atgccatggc

actccacccg
tccgegececa
atcacctcaa
cgaccgtact
agctggegeg
tgatccgggg

gacctgacgg

cggtcctgac
agttcgtgga
actacccgga
attgattaat
aaatgattga
catgttttct
gcgggctgea
cttcattttt
ccccgtgtac
cgtctcttca
ccccgtcacc
cgactcggga
caacggcacc
tctcaatgtt
tggaaacggt
attcagctca
aaacagaggg
tattgcaaca
aagacccatc

tgtgaagcta

catgaattgg
ccgaaaccag
tccgegtaat
acttccgcga
cggcgcecacc
cagaggcaca
agtcttccaa
tttggagagt
ggagttcact
cgagttcatc
taatcaacta
attgatcaat
gtcagcagca
aacttcctcc
atcttctatc
ccctacgatg
gatggattcc
accaagaatg
aaactcatct
atttccctta
tctacaccat
cttcaaactt
aatagcatca
cttgaggcta
taccttggaa
atcaccaaaa

ggcacaggtt

38820

38880

38940

39000

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600

39660

39720

39780

39840

39900

39960

40020

40080

40140

40200

40260

40320

40380



taagttttga
tttggactac
ttaccctatg
ttactgtagg
ttagatttga
actttaggga
ccaatctagg
aggtatattt
ctgatgaaaa
ctggagacta
tggcccaaga
aagcagaaaa
agtattcaac
ggccttaaaa
ggtttcctgt

taagttcatg

aacgggcggc

gatagggcgg

gcaggaatac
gcgeettgtc
gcagcacagc
catggcgggs
gcgacccctc
cacctcccgg
ccagctggcec
acagtggaga

ggcacaacac

ctctgecceggt
acctgaccca
tcttacaaaa
ttcagcacta
ctctgacggt
aggacagacc
tgcatatcct
aaatggagaa
agacacaaca
taaggacaag
ataaaccctg
aaataaagtt
ctgccacctc
agcatcatat
cgagccaaac
tcgctgtcca
gaaggagaag
tggtgctgca
aacatggcag
ctccgggcac
accacaatat
accacagaac
ataaacacgc
taccatataa
aaaacctgcc
gcccaggact

aggcacacgt

gccttaacag
agccctaatt
tgcggtagtc
aatccaatta
gtgctcatgt
acccaaagtg
aaaacccaaa
actactatgc
cctgtgagca
aatattacct
catgccaacc
caagtgtttt
cctcccaaca
catgggtaac
gctcatcagt
gctgetgagce
tccacgecta
gcagegegeg
tggtctectc
agcagcgcac
tgttcaaaat
ccacgtggcc
tggacataaa
acctctgatt
cgccggctat
cgtaaccatg

gcatacactt

ctggaaacaa
gtcaattact
aaatactagg
atgacacagt
caaactcatc
tggcctatac
gcaaaacacc
caatgacact
cttactccat
ttgctaccaa
ccattgttcc
attgattcaa
cacagagtac
agacatattc
gatattaata
cacaggctgc
catgggggta
aataaactgc
agcgatgatt
cctgatctca
cccacagtgc
atcataccac
cattacctct
aaacatggcg
acactgcagg
gatcatcatg

cctcaggatt

agaggatgac
ttcagacaga
cactgttgca
aaaaagcgcc
aatggtaggt
aaatgctgtg
aaaaaatagt
gacaataact
gacttttaca
ctcctttact
caccactatg
cagttttctc
acagtccttt
ttaggtgtta
aactccccgg
tgtccaactt
gagtcataat
tgcecgecgec
cgcaccgcecc
cttaaatcag
aaggcgctgt
aagcgcaggt
tttggcatgt
ccatccacca
gaaccgggac
ctcgtcatga

acaagctcct

aagctaacac
gatgccaaat
gtagctgctg
atagtattcc
gattactgga
ggattcatgc
atagtaagtc
ttcaatggca
tggcagtgga
ttctcctaca
gaaaactctg
acagaaccct
ctcccegget
tattccacac
gcagctcact
gcggttgett
cgtgcatcag
gcteccgtect
gcagcataag
cacagtaact
atccaaagct
agattaagtg
tgtaattcac
ccatcctaaa
tggaacaatg
tatcaatgtt

cccgegttag

40440

40500

40560

40620

40680

40740

40800

40860

40920

40980

41040

41100

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000



aaccatatcc
acctcgcacg
atcctccagt
cggagtgcgc
ggacgtagtc
tccggtcteg
catccaggcg
taacatccac
cacacacggg
tcggagcact
gaaaataaca
caaagcctcc
ttcctcaatc
ttgaatgatt
cagagcgccc
tggttcacct
tcctcectca
gggcegecag
tgagcattgc
agataactgg
tccaggtgca
agcatggtta
catgctagcc
gtctccggeg
ttcccggtgg
cgtgagtgaa

cagcaaagcc

cagggaacaa
taactcacgt
atggtagcgc
cgagacaacc
atatttcctg
ccgcttagat
ccccctgget
caccgcagaa
aggagcggga
tcaaaatgca
gccaggtcaa
acgcgcacat
atcatattac
cgtattagtt
tccaccggca
gcagcagatt
acaataactg
gaataagagc
caaatgtaag
acagaaaatc
ggtttagagc
gtgttttttt
tggcgaacag
cgaccctcgt
ccggcatgga
aaaaagcgac

accccatgeg

cccattcctg
tgtgcattgt
gggtttctgt
gagatcgtgt
aagcaaaacc
cgctctgtgt
tcgggttcta
taagccacac
agagctggaa
ggtcccggag
aggtgacacg
ccagaaacaa
actcctgcac
cctgaggtaa
ttcttaagca
aacaatggga
tatgtaatct
agggcaagcc
attgaaataa
aggcaagcaa
ctcaggaaca
ggtgatctgt
gtgggtaaat
agaagctgtc
tgattcgaga
ctataaagcc

gatggagcac

aatcagcgta
caaagtgtta
ctcaaaagga
tggtcgtagt
aggtgcgggc
agtagttgta
tgtaaactcc
ccagccaacc
gaaccatgat
gtggcacctc
gttctcgaga
gaggacagcg
catccccaga
atccaagcca
caccctcata
atatcaaaat
ttcatatcat
acattacaga
gcatgctggc
tttttaagaa
acgatggaat
agaacaaaaa
cactctttcc
gccatgattg
agaagcatac
tcggggcact

aaaattggca

aatcccacac
cattcgggca
ggtagacgat
gtcatgccaa
gtgacaaaca
gtatatccac
ttcatgcgcec
tacacattcg
taactttatt
tcgecccccac
tgttccacgg
aaagcgggag
taattttcat
gccatgataa
attccaagag
ctctgeegeg
ctccgaaatt
taaagcgaag
tagaccctgt
aatcaacaaa
aagtgcaagg
ataaacatgc
agcaccaggc
aaaagcatca
actccgggaa
acaatgctca

ggtgcgtaaa

tgcagggaag
gcagcggatg
ccctactgta
atggaacgcc
gatctgcgtc
tctctcaaag
gctgeectga
ttctgcgagt
ccaaacggtc
tgtgttggtg
tggcttccag
cgttttctaa
ttttccagcec
aaagctcgceg
attctgctcc
atccctaagc
tttagccata
tcctccccag
gatatcttcc
agaaaagtcg
agtgcgttcc
aatattaaac
aggctacggg
ccgagagacc
cattggcatc
atctcaattc

aaatgtaatt

42060

42120

42180

42240

42300

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320

43380

43440

43500

43560

43620



actcccctec
agcgtccata
cctgactgcc
agtctaaaaa
acactcaaaa
cacgctacgt
cccgeccccta
cgccteattt

aaac

tgcacaggca
gcttaccgag
cgctectgtg
tacccgccaa
aaatacgtgc
caccgctcag
acggtcgccc

gcatattaac

gcaaagcccc
cacggcaggc
ctcaatatat
aatgacacac
gcttcctcaa
cgactttcaa
ttctctegge

gcgcacaaaa

cgctecectec
gcaagagtca
agccctaacc
acgcccagca
acgcccaaac
attccgtcga
caatcacctt

agtttgaggt

agaaacacat
gagaaaaggc
tacactgacg
cacgcccaga
cggcgtcatt
ccgttaaaaa
cctcecttec

atatatttga

acaaagcctc
tgagctctaa
taaaggccaa
aaccggtgac
tccgggttcec
cgtcactcgc
caaattcaaa

atgatggttt

43680

43740

43800

43860

43920

43980

44040

44100

44104



