Sefior Director
NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia: Expediente No. 14191567

Asunto: Solicitud de patente para: “Moléculas de acido nucléico que
codifican enzimas EPSPS que confieren resistencia a glifosato.”

Solicitante: DOW AGROSCIENCES LLC

Fecha de solicitud: 01 de septiembre de 2014

RESPUESTA A SEGUNDO EXAMEN DE PATENTABILIDAD

ANDRES RINCON USCATEGUI, identificado como aparece al pie de mi firma, en mi
condicidon de apoderado de la sociedad solicitante de la patente de la referencia, doy
respuesta al Oficio 16212, notificado por su despacho el 30 de diciembre de 2016, para lo

cual pedi plazo adicional el 24 de marzo de 2017.

1. MODIFICACIONES AL CAPITULO REIVINDICATORIO

En respuesta al examen de patentabilidad el solicitante decide aportar un nuevo capitulo
reivindicatorio conformado por 6 reivindicaciones en las que se han incluido las siguientes
modificaciones:

1. Las antiguas Reivindicaciones 5y 7 a 10 han sido eliminadas.

2. La nueva Reivindicacién 1 incluye las SEC ID NO: 185-193, las cuales tienen
sustento en el listado de secuencias anexo al presente documento. Cabe aclarar que dicho
listado no introduce materia nueva a la previamente divulgada en la Descripcidn. (ver
Anexos).

3. La nueva Reivindicaciéon 2 tiene sustento en la nueva Reivindicacion 1 y en el
parrafo 00241, de la pdagina 91 de la Descripcidn.

4. Las nuevas Reivindicaciones 3, 4 y 5 tienen sustento en las antiguas

Reivindicaciones 2, 3 y 4, respectivamente.
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5. La nueva Reivindicacidn 6 tiene sustento en la antigua Reivindicaciéon 6 y en el

parrafo 0013 de la Descripcion.

Estas modificaciones se ajustan al Articulo 34 de la Decision 486 de 2000, ya que no
constituyen una ampliacién de la proteccién que corresponderia a la divulgacién

contenida en la solicitud inicial.

A pesar de eliminar materia del pliego reivindicatorio originalmente presentado, mi
representada no renuncia a la proteccidn que pueda obtener sobre dicha materia y se
reserva el derecho de presentar una solicitud divisional que la contenga durante el trdmite

de la presente solicitud.

1. EN CUANTO A LA SUPUESTA FALTA DE CLARIDAD

1. El Examinador sefiala que la Reivindicacidn 1 no es clara, puesto que no define una
enzima 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS), en términos de sus caracteristicas
técnicas esenciales. Como resultado, la solicitante ha modificado la Reivindicaciéon 1, la
cual lista en adelante la secuencia de aminoacidos codificada por los polinucleétidos de la

Reivindicacion 2. Acorde a lo anterior, la objecién a este respecto se toma por superada.

2. El Examinador sefiala que las Reivindicaciones 2 y 3 no son claras porque no
definen el vector plasmidico, especificando la secuencia recombinante que contiene. Por
tanto, las Reivindicaciones 2 y 3 incluyen ahora la secuencia de nucledtidos que codifican
los polipéptidos de la Reivindicacién 1. Acorde a lo anterior, la objecidon a este respecto se

toma por superada.

3. El Examinador sefiala que las Reivindicaciones 4, 5 y 10 no se encuentran
soportadas en la descripcidn, ya que no se menciona ni identifica el proceso para producir
células como una linea celular. Como resultado, la solicitante desea aclarar que las
Reivindicaciones han sido modificadas para mencionar que las lineas celulares
comprenden polinucleétidos heterdlogos, desde los cuales los polipéptidos son

expresados. Acorde a lo anterior, la objecion a este respecto se toma por superada.



4. El Examinador sefala que las Reivindicaciones 5y 7 no son claras porque definen
una linea celular vegetal y un método para generar una planta transgénica en términos de
su resultado a alcanzar, lo cual llevaria a abarcar todas las alternativas presentes o futuras
que lleguen a ese resultado. Por tanto, la solicitante desea aclarar que las antiguas
Reivindicaciones 5 y 7 han sido canceladas.

También desea aclarar que, no deberia ser necesario listar lineas celulares particulares,
debido a que la persona versada en la materia entenderia que, acorde a las divulgaciones
de la Descripcidn y a las metodologias de rutina convencionales en el estado de la técnica,
cualquier célula vegetal puede ser transformada con el fin de producir las células
reclamadas en la presente invencién. Acorde a lo anterior, la objecidén a este respecto se

toma por superada.

5. El Examinador sefala que las Reivindicaciones 6 y 7 no son claras ya que no definen
un método para generar una planta transgénica, a partir de sus caracteristicas técnicas
esenciales, es decir indicado una secuencia ldgica de etapas y condiciones especificas.
Como resultado, la solicitante desea aclarar que dichas reivindicaciones muestran la
secuencia de codificacion y el paso de transformacién: no hay otras etapas o
caracteristicas técnicas esenciales.

El paso de Transformacién es definido en el parrafo 00108 de la pagina 36 de la
Descripcion: “tal como se usa en la presente, el término “transformacion” se refiere a la
transferencia e integracion de un dcido nucleico o fragmento derivado dentro de un
organismo huésped, lo cual resulta en la herencia genética estable. Los organismos
huésped que contienen un dcido nucleico transformante se llaman organismos
“transgénicos”, “recombinantes” o transformados”. Los métodos conocidos de
transformacion incluyen, por ejemplo la Agrobacterium tumefaciens- o transformacion
mediada por A. rhizogenes; transformacion de fosfato de calcio; transformacion de
polibreno; fusion de protoplasto; electroporacion; métodos ultrasonicos (por ejemplo,
sonoporacion); transformacion de liposoma; microinyeccion; transformacion con ADN
desnudo; transformacion con vectores pldsmidos; transformacion con vectores virales;
transformacion biolistica (bombardeo de microparticulas); transformacion mediada con
WHISKERS de carburo de silicio; emision de aerosol; y transformacion mediada por PEG.”

Acorde a lo anterior, la objecién a este respecto se toma por superada.



6. El Examinador seiala que las Reivindicaciones 8 y 9 no son claras, ya que no
definen un método para controlar semillas en un drea bajo cultivo que contiene plantas
resistentes a herbicida. A este respecto, la solicitante desea aclarar que dichas
reivindicaciones han sido canceladas y por tanto la objecidn a este respecto se toma por

superada.

V. ESTADO DE LA TECNICA

Su Despacho determiné el siguiente documento como relevante para realizar el analisis de

patentabilidad de la presente patente de invencion:

D1, referido al documento C02014/189988 titulado “Péptidos sintéticos de trdnsito al

cloroplasto” que se relaciona con la presentacién internacional W02013116764.

VI. EN CUANTO A LA SUPUESTA FALTA DE NOVEDAD

Con relacidn a las objeciones de Novedad, la solicitante desea resaltar que la presente
solicitud reivindica prioridad sobre las Patentes No. 61/593,555 (1 de febrero de 2012), y
61/625,222 (17 de abril de 2012). El documento sefialado como D4 fue publicado el 8 de
agosto de 2013, mas de un afio después de las fechas de reivindicacion de prioridad la
presente solicitud.

Por tanto, el documento D4 no es considerado como arte previo valido para objetar la

novedad de la presente solicitud, y se considera superada la objecidn a este respecto.

VIl. PETICION

1. Puesto que se ha dado respuesta a todas las objeciones formuladas por la
Direccién de Nuevas Creaciones, se solicita proceder al otorgamiento de la solicitud de

patente.



VIIL. ANEXOS

1. Nuevo capitulo reivindicatorio conformado por 6 reivindicaciones;

2. Listado de Secuencias.

Seior Director,
ANDRES RINCON USCATEGUI
C.C. 79.780.910 de Bogotd
T.P.114.908

COLO-10975-0841-0236-4
SGC\SGC\ID-295586\WPC10975
No. M-2017-295586\SGC



Expediente No. 14191567
Accidn Oficial No. 16212
Segundo Examen de Fondo
COLO-10975-841-236-4

CAPITULO REIVINDICATORIO

1. Un polimero quimérico que consiste de una 5-enolpiruvilshikimato-3-fosfato
sintasa (EPSPS) y un péptido de transito de cloroplasto (CTP), en donde el polimero

quimérico se seleccionada del grupo que consiste de SEQ ID NOs: 185-193.

2. Una molécula aislada de acido nucléico que codifica un polimero quimérico que
consiste de una 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS) y un péptido de transito
de cloroplasto (CTP), en donde la secuencia de codificacidn se selecciona del grupo que
consiste de SEQ ID NOs: SEQ ID NO:42, SEQ ID NO:43, SEQ ID NOs:79-84, y SEQ ID
NO:143.

3. La molécula de acido nucleico de acuerdo con la Reivindicacion 2, en donde la

molécula es un vector plasmido.

4, El vector de acuerdo con la Reivindicacién 3, en donde la secuencia nucleotidica

estd operativamente unida a un promotor Arabidopsis thaliana Ubiquitina-10 (AtUbi10).

5. Una linea celular vegetal resistente al glifosato que comprende un polinucleétido
heterdlogo del grupo que consiste de SEQ ID NOs: SEQ ID NO:42, SEQ ID NO:43, SEQ ID
NOs:79-84, y SEQ ID NO:143, en donde la linea celular vegetal comprende ademas un
polimero quimérico que consiste de una 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS) y
un péptido de transito de cloroplasto (CTP), en donde el polimero quimérico se

seleccionada del grupo que consiste de SEQ ID NOs: 185-193.

6. Un método para generar un material de planta transgénica resistente al glifosato,
gue comprende:

transformar el material de planta con la molécula de acido nucleico de acuerdo
con la Reivindicacién 2; de este modo produciendo un material de planta transgénica que
es resistente al glifosato,

en donde el material de planta es una planta, parte de planta, érgano de planta,

semilla de planta o célula de planta.

SGC\SGC\ID-491409\WPC10975



<110>

SEQUENCE LISTING

Dow AgroSciences, LLC

Lira, Justin M

Cicchillo, Rob

Nair, Satish

<120>

<130>

<150>

<151>

<150>

<151>

<160>

<170>

<210>

<211>

<212>

<213>

<400>

NOVEL CLASS OF GLYPHOSATE RESISTANCE GENES

2971-P11743.1PC (73728)

US 61/593,555

2012-02-01

US 61/625,222

2012-04-17

193

Patentln version 3.5

415

PRT

Streptomyces sviceus

Met Arg Gly Met Pro Ala Leu Ser Leu Pro Gly Ser Lys Ser lle Thr

1

5 10 15



Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu

20 25 30

Val Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu

35 40 45

Val Arg Leu Gly Tyr Arg Val Gly Arg Thr Pro Asp Thr Trp Gln Val

50 55 60

Asp Gly Arg Pro GIn Gly Pro Ala Val Ala Glu Ala Asp Val Tyr Cys

65 70 75 80

Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala

85 90 95

Gly His Gly Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg

100 105 110

Pro Leu Leu Pro Leu Ser Arg Ala Leu Arg Asp Leu Gly Val Asp Leu

115 120 125

Arg His Glu Glu Ala Glu Gly His His Pro Leu Thr Val Arg Ala Ala

130 135 140



Gly Val Glu Gly Gly Glu Val Thr Leu Asp Ala Gly GIn Ser Ser GIn

145 150 155 160

Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg GIn Gly Leu

165 170 175

Arg lle Arg Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu lle Thr

180 185 190

Leu Ala Met Met Arg Ala Phe Gly Val Glu Val Ala Arg Glu Gly Asp

195 200 205

Val Phe Val Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle

210 215 220

Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu

225 230 235 240

Thr Pro Gly Ala Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu

245 250 255

GIn Gly Asp Leu Gly Phe Val Asp Val Leu Arg Arg Met Gly Ala Glu



260 265 270

Val Ser Val Gly Ala Asp Ala Thr Thr Val Arg Gly Thr Gly Glu Leu

275 280 285

Arg Gly Leu Thr Ala Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr

290 295 300

Leu Ala Ala lle Ala Pro Phe Ala Ser Ala Pro Val Arg lle Glu Asp

305 310 315 320

Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala

325 330 335

Glu Asn Leu Arg Arg Leu Gly Val Arg Val Ala Thr Gly Pro Asp Trp

340 345 350

Ile Glu lle His Pro Gly Pro Ala Thr Gly Ala GIn Val Thr Ser Tyr

355 360 365

Gly Asp His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu Arg Val

370 375 380



Pro Gly lle Ser Phe Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro

385 390 395 400

Gly Phe His Glu Ala Phe Ala Glu Leu Arg Arg Gly lle Gly Ser

405 410 415

<210> 2
<211> 1248
<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-28 v5 (dicot optimized)

<400> 2

atgagaggga tgccagcctt gtctttacct ggatcaaaga gtatcacagce tagggcactc 60

tttcttgctg ctgetgetga tggggttact actttggtga ggecattgag aagtgacgac 120

acagaaggat tcgctgaggg gttagttcgt ttaggctatc gtgtagggag gacacccgat 180

acttggcaag tcgatggcag accacaagga ccagcagtgg ctgaggcetga cgtctactgt 240

agagacggag caaccaccgc tagattcttg ccaaccttag cagcetgetgg tcacggaaca 300

tacagatttg atgcttcacc acagatgagg agacgtcctc ttttgccctt aagcagagec 360

ttgagggatt tgggtgtcga tcttagacac gaagaagctg aaggtcatca ccctectgact 420



gtcegtgetg ctggggttga aggaggagag gttactttgg atgetggtca gtcaagtcag 480

tatctcactg ccttgttgct ccttggtecc cttacaagac aaggactgag gataagggtt 540

actgatttgg tgtcagcacc atacgtggag attacgcttg caatgatgag ggctttcgga 600

gttgaagtgg caagggaggg agatgtgttc gttgttccac ctggtggata tcgtgcaact 660

acgtatgcta tagaacccga cgcaagtact gettcttact tcttcgeage tgetgetttg 720

actcctggag ctgaagtgac tgtacctggg ttaggcacgg gagcacttca aggagatttg 780

ggatttgtag atgtcttaag gagaatggga gccgaggtgt ccgtaggage tgatgcaacc 840

actgttagag gaactggtga attgcgtggce cttacagcca acatgagaga cataagtgat 900

acgatgccga ccctecgetge aatagcaccce tttgetagtg ctccagttag aatcgaggat 960

gttgccaaca ctegtgtcaa agaatgtgac agacttgagg cttgtgcaga gaaccttagg 1020

aggttgggag taagggttge aacgggtccg gactggattg agatacaccc tggtccaget 1080

actggtgctc aagtcacaag ctatggtgat cacagaattg tgatgtcatt tgcagtgact 1140

ggacttcgtg tgectgggat cagettcgac gaccctgget gtgttegtaa gacttttect 1200

gggtttcacg aggctttcge agaattgagg cgtggceattg ggagctga 1248

<210> 3

<211> 1251



<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-28 v6 (R2A) (monocot optimized)

<400> 3

atggcaagag ggatgccagc ctigtcgetg cctggetcaa agtcgatcac ggetagagca 60

ctctttctcg cagcagcage cgacggagtc accacgettg tgagaccgcet geggtcagac 120

gacaccgagg gttttgcgga aggectegte agactgggcet atcgggttgg gaggactccc 180

gacacgtggc aagtggacgg aaggccacaa ggtccageag ttgecgaggce tgatgtgtat 240

tgtagagacg gtgcaacaac ggctaggttc ctccccacac tcgeagetge tggacacggg 300

acctacagat ttgatgcctc tccccagatg aggagaaggce cactgetgec tetttctagg 360

gctttgaggg accttggegt tgatcttcge cacgaggaag cggaagggea ccaccecttg 420

accgtgagag ctgctggagt cgagggaggt gaggttacac tcgatgetgg acagtectct 480

cagtacttga cggcactgct gctgeteggt ccgetcacac gecaagggcet geggattcge 540

gtcactgatc tggttagcgce tccgtacgtg gagattacac ttgegatgat gagagetttt 600

ggggtcgagg ttgcacgega aggegacgtt ttegtggtge ctectggtgg ctacagageg 660

actacgtacg cgattgagcc agatgccage accgcaagcet acttetttge agetgetgeg 720



ttgacacctg gagccgaggt cacagtgect ggactcggga ccggagegct tcaaggggat 780

ctcggcttcg tggacgtgct gcggaggatg ggtgecgagg tcagegtggg agcagacget 840

acgactgtta gaggcacggg tgagcttaga ggccttacag caaacatgag ggacatatcc 900

gacacgatgc cgacgcttge tgeccatcget cegttegett cagcacccgt cagaattgaa 960

gatgtggcga acactcgegt caaagagtge gacagacttg aagegtgtge cgagaacttg 1020

aggaggttgg gagtgagagt cgcaactggt ccagactgga tcgagatcca cectggtcca 1080

gctactggag cgcaagtcac aagctatgge gaccatagga ttgttatgtc attcgcagtg 1140

accggactca gagttcctgg gatctctttc gacgaccctg gttgegtgeg gaaaacgttc 1200

cctggcttcec acgaggcatt tgcggagetg cggagaggaa ttggttcctg a 1251

<210> 4

<211> 1248

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-28 v1 (E. coli optimized)

<400> 4

atgcgtggta tgcctgcact gagectgect ggtagcaaaa geattaccge acgtgeactg 60

tttctggctg cagcagceaga tggtgttace accctggttc gtectetgeg ttetgatgat 120



accgaaggtt ttgcagaagg tctggttcgt ctgggttatc gtgttggtcg tacaccggat 180

acctggcaag ttgatggtcg tccgcagggt ccggeagttg ccgaageaga tgtttattge 240

cgtgatggtg caaccaccgc acgttttctg ccgaccctgg cagcagecgg tcatggcace 300

tatcgttttg atgcatctcc gcagatgegt cgtegtecge tgetgecget gtctegtgca 360

ctgcgtgatc tgggtgttga tctgegtcat gaagaagcag aaggtcatca tccgetgace 420

gttcgtgeag ccggtgttga aggtggtgaa gtgaccctgg atgccggtca gagcagecag 480

tatctgaccg cactgetgcet getgggteceg ctgacacgtc agggtctgeg tattcgtgtt 540

accgatctgg ttagcgcacc gtatgtggaa attaccctgg caatgatgeg tgcatttggt 600

gttgaagttg cacgtgaagg tgatgttttt gttgttccge ctggtggtta tcgecgcaacc 660

acctatgcaa ttgaaccgga tgcaagcacc gcaagctatt tttttgcage agcageectg 720

acaccgggtg cagaagttac cgttcctggt ctgggcacag gtgecactgea gggtgatctg 780

ggatttgttg atgttctgceg tcgtatgggt gccgaagtta gegttggtge agatgccace 840

accgttcgtg gtacaggtga actgcgtggt ctgaccgcaa atatgegtga tattagcgat 900

accatgccga cactggetge aattgecaccg tttgcaageg caccggttcg tattgaagat 960

gttgccaaca cccgtgttaa agaatgtgat cgtctggaag catgtgcaga aaatctgegt 1020



cgtctgggcg ttegtgttge aaccggtccg gattggattg aaattcatce gggtccggeca 1080

accggtgcac aggttaccag ctatggtgat catcgtatcg ttatgagctt tgcagttacc 1140

ggtctgegtg ttccgggtat tagetttgat gatccgggtt gtgttcgtaa aacctttccg 1200

ggttttcatg aagcttttge agaactgegt cgtggtattg gtagctaa 1248

<210> 5

<211> 1599

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-1 (codon optimized)

<400> 5

atggctcaag tctcccgtgt tcacaatctt gectcagtcaa cccaaatctt tggacattca 60

agcaactcaa acaaactgaa gtctgtgaat tctgtctcac ttcgeccacg cctttgggga 120

gcatccaaga gtcgcatacc aatgcacaag aatgggagtt tcatgggeaa cttcaatgtt 180

gggaaaggca attctggtgt cttcaaagtt tcagettctg ttgcagecge agagaaacce 240

agcacttccc ctgagattgt tcttgaacce attaaggact tcagtggaac aatcactctg 300

cctggatcaa agagtctttc aaacagaata cttctcttgg cagctctgag tgaaggaacc 360

actgtagttg acaacctttt gtactctgaa gatattcatt acatgttggg tgctctcaga 420



actcttgggt tgagagttga agatgacaag accacaaaac aagccatagt tgaaggatgt 480

ggtgggttgt ttccaacaag caaagaatcc aaagatgaga tcaacttgtt tcttggcaat 540

gctggaattg caatgagaag cctcactgct gcagtagttg cagetggtgg gaatgcaagt 600

tatgtccttg atggtgtcce cagaatgagg gaaaggccca tcggtgacct tgtggetgge 660

ctgaaacagc ttggagcaga tgttgattgc ttcttgggca caaactgecc tccagtgaga 720

gtgaatggga agggaggttt gcctggtgga aaggtcaaac tgagtggatc agtctcttcc 780

cagtatctga ctgccttgct catggetgec cctetggett tgggtgatgt ggagattgaa 840

atagtggaca agttgatttc tgttccatat gtggaaatga ccctcaaact catggagagg 900

tttggagttt ctgttgaaca ttctggcaac tgggatcgtt tccttgtaca tggaggtcag 960

aagtacaaaa gccctggeaa tgectttgtt gaaggggatg caagcetetge ttectatcte 1020

ttggctgggg ctgecatcac tggtgggacc atcactgtga atggetgtgg cacctcatcc 1080

cttcaaggtg atgtaaagtt tgcagaggtc ttggagaaaa tgggtgccaa ggtcacctgg 1140

tctgagaaca gtgtaactgt gtctggacct cccagagact tcagtggcag aaaggttctc 1200

cgtggaattg atgtgaacat gaacaagatg ccagatgtgg ccatgaccct cgetgttgta 1260

gcectgtttg caaatggacc aactgcaatce cgtgatgttg cttcatggag ggtgaaggag 1320



acagagagga tgattgccat ttgcacagaa ctccgcaaac ttggtgcaac agttgaagag 1380

ggaccagatt actgtgtgat aaccccacct gagaagctca atgtgacagc cattgacacc 1440

tatgatgacc acagaatggc aatggctttc tcecttgetg cctgtggtga tgtgectgtg 1500

actatcaaag accctgggtg cacaaggaag acatttccag actactttga agttttggag 1560

aggttgacaa agcactgagt agttagctta atcacctag 1599

<210> 6

<211> 1551

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-3 v2 (G173A) (codon optimized)

<400> 6

atggctcaat cttcaaggat ttgccacggt gttcagaacc cttgtgtgat catatccaat 60

ctcagtaaga gcaatcagaa caaatcaccc ttctctgtct ccctcaaaac tcatcaacca 120

cgtgcatcta gttggggatt gaagaaaagt gggacaatge tgaacggatc agtcattagg 180

cctgtaaagg ttacagcctc tgtgtccacg agtgaaaagg caagcgagat cgtcttacaa 240

ccgattagag aaatctctgg gettatcaag ttgectgget ccaaatcact ctccaatagg 300

atacttcttt tggctgcact gagtgaagge acaactgttg tggacaactt gctcaactcc 360



gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat 420

agcgttaaca atcgtgctgt cgtagaagga tgtggtggca tctttcctge atctctggat 480

tctaagagcg acatcgagct ttacttgggce aatgctgcaa cagecatgag accgttaact 540

gctgetgtta ccgecagetgg aggaaatgct agttatgtge ttgatggtgt tccaagaatg 600

agggaaaggc caatagggga tttggtcgtc ggactgaaac agctcggtge tgacgttgaa 660

tgtactttag gcacaaactg tcctcecgtg cgtgttaacg caaatggtgg actgectggt 720

ggaaaggtca agttgtctgg ctccatttce agtcaatacc ttacggcttt getcatgget 780

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg 840

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagecga acattccgat 900

agctgggatc gtttctttgt aaagggtggg cagaagtaca agtctcctgg caatgettat 960

gtggaaggtg acgcttcttc agectagttac ttettggetg gtgecagecat aactggegag 1020

acagttaccg tggaaggatg cggaactacc agcctccaag gtgatgtcaa gttcgcagag 1080

gtgttggaaa agatggggtg caaagtttcc tggacagaga actcagttac tgtaacggga 1140

cctagtaggg atgcttttgg gatgcegtcac cttagggcag ttgacgtgaa catgaacaag 1200

atgccagatg tcgctatgac tttagcagtt gtggeactgt ttgecgatgg tectacaacg 1260



attagggacg tagcttcttg gagagtcaaa gaaactgaga ggatgatcge catttgtact 1320

gagcttcgta agttgggtgc cacagttgaa gaagggtccg attactgegt gattactcct 1380

ccagctaaag ttaagcctgce tgagattgat acctatgatg accacagaat ggctatggee 1440

tttagccteg ctgeatgtge cgatgttcca gtcacgatca aggaccctgg ctgtactaga 1500

aagacatttc ccgactactt tcaagtgctt gagtcaatca cgaaacactg a 1551

<210> 7

<211> 1551

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-3v3 (G173A; P178S) (codon optimized)

<400> 7

atggctcaat cttcaaggat ttgccacggt gttcagaacc cttgtgtgat catatccaat 60

ctcagtaaga gcaatcagaa caaatcaccc ttctctgtct ccctcaaaac tcatcaacca 120

cgtgcatcta gttggggatt gaagaaaagc ggaacaatgc tgaacggatc agtcattagg 180

cctgtaaagg ttactgcatc tgtgtccacg agtgaaaagg caagcgagat cgtcttacaa 240

ccgattagag aaatctctgg gettatcaag ttgectgget ccaaatcact ctccaatagg 300

atacttcttt tggctgcact gagtgaagge acaactgttg tggacaactt gctcaactcc 360



gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat 420

agcgttaaca atcgtgctgt cgtagaagga tgtggtggaa tctttectge atctctggat 480

tctaagagcg acatcgagct ttacttgggce aatgctgcaa cagecatgag atccttaact 540

gctgetgtta ccgeagetgg tggaaatgcet agttatgtgce ttgatggtgt tccaagaatg 600

agggaaaggc caatagggga tttggtcgtc ggactcaaac agctcggtge tgacgttgaa 660

tgtactttag gcacaaactg tcctcecgtg cgtgttaacg caaatggtgg actgectggt 720

ggaaaagtca agttgtctgg ctccatttcc agtcaatacc ttacggcttt getcatgget 780

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg 840

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagecga acattccgat 900

agctgggatc gtttctttgt aaagggaggg cagaagtaca agtctcctgg aaacgcatac 960

gtggaaggtg acgcttcttc agectagttac ttettggetg gtgcagecat aactggegag 1020

acagttaccg tggaaggatg cggaactacc agcctccaag gtgatgtcaa gttcgcagag 1080

gtgttggaaa agatggggtg caaagtttcc tggacagaga actcagttac tgtaacggga 1140

cctagtaggg atgcttttgg gatgcegtcac cttagagecg ttgacgtgaa catgaacaag 1200

atgccagatg tcgctatgac cttagcetgtg gttgcactgt ttgecgatgg tecctacaacg 1260



attagggacg tagcctcttg gagagtcaaa gaaaccgaga ggatgatcgce catttgtact 1320

gagcttcgta agttgggtgce cacagttgaa gaagggtccg attactgegt gattactcct 1380

ccagctaaag ttaagccagc agagattgat acctatgatg accacagaat ggctatgget 1440

ttcagccteg ctgeatgtge cgatgttcca gtcacgatca aggaccctgg ctgtactaga 1500

aagacatttc ccgactactt tcaagtgctt gagtcaatca cgaaacactg a 1551

<210> 8

<211> 1551

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-3 v4 (T174l; P178S) (codon optimized)

<400> 8

atggctcaat cttcaaggat ttgccacggt gttcagaacc cttgtgtgat catatccaat 60

ctcagtaaga gcaatcagaa caaatcaccc ttctetgtct ccctgaaaac tcatcaacca 120

cgtgcatcta gttggggatt gaagaaaagt ggcacaatge tgaacggatc agtcattagg 180

cctgtaaagg ttacagcctc tgtgtccacg agtgaaaagg caagcgagat cgtcttacaa 240

ccgattagag aaatctctgg gettatcaag ttgectgget ccaaatcact ctccaatagg 300

atacttcttt tggctgcact gagtgaaggg acaactgttg tggacaactt gctcaactcc 360



gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat 420

agcgttaaca atcgtgctgt cgtagaagga tgtggtggaa tctttectge atctctggat 480

tctaagagcg acatcgagct ttacttgggce aatgctggea tegecatgag atccttaact 540

gctgetgtta ccgeagetgg tggaaatgcet agttatgtgce ttgatggtgt tccaagaatg 600

agggaaaggc caatagggga tttggttgtc ggactcaaac agcteggtge tgacgttgaa 660

tgtactttag gcacaaactg tcctcecgtg cgtgttaacg caaatggtgg actgectggt 720

ggaaaggtca agttgtctgg ctccatttce agtcaatacc ttacggcttt getcatgget 780

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg 840

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagecga acattccgat 900

agctgggatc gtttcttcgt aaagggaggg cagaagtaca agtctcctgg gaacgcatac 960

gtggaaggtg acgcttcttc agectagttac ttettggetg gtgcagecat aactggegag 1020

acagttaccg tggaaggatg cggaactacc agccttcaag gtgatgtcaa gttcgcagag 1080

gtgttggaaa agatggggtg caaagtttcc tggacagaga actcagttac tgtaacggga 1140

cctagtaggg atgcttttgg aatgagacac cttagggcag ttgacgtgaa catgaacaag 1200

atgccagatg tcgctatgac tttagctgta gtggcactgt tcgcagatgg tcctacaacg 1260



ataagggacg tagcctcttg gagagtcaaa gaaaccgaga ggatgatcge catttgtact 1320

gagcttcgta agttgggtgc cacagttgaa gaagggtccg attactgegt gattactcct 1380

ccagctaaag ttaagccagc agagattgat acctatgatg accacagaat ggctatggee 1440

tttagccteg ctgeatgtge cgatgttcca gtcacgatca aggaccctgg ctgtactaga 1500

aagacatttc ccgactactt tcaagtgctt gagtcaatca cgaaacactg a 1551

<210> 9

<211> 1533

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-7 v4 (T168l; P172S) (codon optimized)

<400> 9

atggcaatgg ctgctgctgce tactatggcet gcaagegctt cctcttecge tgtgagcetta 60

gacagagcag ctccagcacc atctaggcgt ctgccaatge cagcagcetag accagetagg 120

agaggtgcag tccgtttgtg gggaccaagg ggagcagcetg cacgtgetac aagtgtcgca 180

gcaccagcag caccgagtgg agctgaggaa gtegtgcttc aacctatcag agagatcage 240

ggtgccgtec ageteectgg gtcaaagtca cttagcaaca gaatacttct tttgagegca 300

ttgtcagagg gcacgacagt ggtggataac cttctgaact ctgaagatgt tcactacatg 360



cttgaggctt tggaggcatt aggtctttct gttgaagcecg ataaggttge taagegtget 420

gtggtggttg gttgcggagg gagattccca gttgagaaag atgctcaaga ggaagttaag 480

ctgtttctgg gaaatgctgg gattgcaatg aggagcttga ctgetgetgt ggttgetget 540

ggtggaaatg ccacatacgt ccttgatgga gtgcctagaa tgagagagag accgattggg 600

gatctggtgg ttggccttca gcaacttgga gcagacgctg actgctttct tggaacaaac 660

tgtccacccg ttaggatcaa cgggaaagga ggtctcectg gtgggaaggt taagttgtct 720

ggatcaatct ctagtcagta tctgtcatca cttctcatgg ctgeacctct tgcacttgaa 780

gatgttgaga ttgaaatcat agacaaactc atatcagttc catacgtgga aatgacgctg 840

aagctgatgg agaggttcgg agtgacagca gagcactcag attcttggga taggttctac 900

atcaagggag gtcagaagta caaatcacct gggaacgctt acgtggaagg tgatgectct 960

tctgcttect acttectege tggageagea atcaccggag gaactgttac tgtcgaaggt 1020

tgcggaacta cttccttgca aggggacgtc aagttcgcag aagtcttaga aatgatggga 1080

gctaaagtta cttggaccga tacaagtgtt acagtgactg gtcctccacg tcaacccttt 1140

ggaaggaagc acctcaaagc cgttgatgtt aacatgaaca agatgccaga tgtcgecatg 1200

acgcttgecg ttgtggctct gttcgcagat ggtcccacag ccattagaga cgtggecage 1260



tggagggtga aagaaactga aaggatggtc gccattagaa cagagttaac caaacttgga 1320

gctactgtgg aagagggacc cgactattge atcattacac ctcccgagaa getgaacata 1380

accgctattg acacttatga tgatcatcgt atggctatgg ccttttcatt agcagettge 1440

gctgaggtge cagtaaccat tagagatcct gggtgtacta ggaaaacttt ccctaactac 1500

ttcgatgtcc tttcaacatt cgtgaagaat tga 1533

<210> 10

<211> 1281

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-32 v3 (codon optimized)

<400> 10

atgacggtga tagagatacc tgggtctaag tctgttacag ccagagcact gttettggea 60

getgetgeeg atgggacgac tactcttctt agaccattge gtagegatga cactgaggge 120

ttcgcagaag gactgaggaa tctgggctat getgtggaac aagaggcetga taggtggegt 180

gtccaaggca gaccagetgg accagcagcec acggaagceag atgtctattg cagagatggt 240

gccaccaccg ctaggttect tccgacactg gcagecageag ctgetteccgg aacctacaga 300

ttcgacgctt cagcacagat gegtegtegt ceccttgete cattgacaag ggcacttaca 360



gccttgggtg tggatcttag acacgaagga gcagacggac atcatceget caccgttegt 420

gcagctggca tcgaaggagg agaattgacg ctcgacgcetg gegagtccag ccaatacttg 480

acagcactgc tcatgctcgg acctcttaca acaaagggac ttcgcatcga agttacagaa 540

ctcgtctctg caccctacgt ggaaatcacc ctcgcetatga tgagagactt tggtgtggag 600

gttgagaggg aggggaatac cttcaccgtt ccaagcccat cttcaagact taggtccaat 660

agaggtggac ccataggagg ctatagagct actacgtatg ctgtcgagec agatgectca 720

actgcctctt acttctttge agetgetgec ctcactggtc gegaggtcac agtgectgga 780

ttggggactg gagctttgeca aggtgatttg cgtttcgtgg atgtgctgag agaaatgggt 840

gccgaggtgt ctgttggtce ggacgecaca actgtgeget caactggeag attgagggga 900

atcactgtga acatgagaga tatctcagac acgatgccta cactcgcagce tattgcacct 960

tatgccgatg gtccagtggt gattgaagat gttgccaaca cccgtgtgaa ggagtgtgac 1020

cgtctggagg cttgtgctga gaatctgagg gecaatgggaa tcaccgtcca tacgggtccg 1080

gataggatag aaatccatcc tggaacacct aaaccgactg ggatcgecac ccacggagat 1140

caccgcatag tcatgtcatt tgeegteget ggecttegea ctectggect cacttacgac 1200

gaccctggct gegtgegtaa gaccttecct agatttcacg aggtgtttge cgacttcget 1260



cacgaccttg agggaaggtg a 1281

<210> 11
<211> 1248
<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-33 v3 (codon optimized)

<400> 11

atgggtgcag tgacagtcat cgacattcct ggaagcaaga gegtgacage aagggecactc 60

ttcttggcag cagcagecga tggaacgaca acactgettc gtcctctgag gtcagacgac 120

acggaggggt ttgccgaggg tcttaagaat cteggttatg ccgttgagea agaggetgac 180

cgttggaggg tcgaaggeag accggatggt ccagetgete cggatgeaga tgtctactge 240

cgtgatggtg caacgactgc acgctttctt ccaacccteg tcgecagcage agettctgga 300

acgtatcgtt tcgacgcctc agcacagatg aggagacgtc ccttggetec actcactagg 360

gcactgacag ctcttggegt ggatttgaga catggtggag aggagggtca tcatccactg 420

actgtcagag ctgctggcat agaaggtggc gatgttgtcc ttgacgctgg tgaatcttct 480

cagtatctca cagcccttct tatgttgggt ccgttgactg ccaaaggtct tagaatcgaa 540

gtcactgatc tcgtgagcegce tecttacgtt gaaatcacte tggecatgat gagagatttc 600



ggagttgatg ttagcagaga aggaaacact ttcaccgtge cgtccggagg ctatagaget 660

acagcctacg ctgtggagcc agacgcaage acggcettctt acttctttge agcagetgee 720

ctcactggac gcgaggtgac ggtccctggg ctgggaattg gtgctcttca aggagacctt 780

cgttttgtgg acgtgctgeg tgatatggga gcagaggtgt ctgttggace agatgccacg 840

acagtgcgct caactggcag actccgtgge attacagtta ctatgagaga catttcagac 900

acgatgccaa cactcgctgce tattgcacct cacgetgatg gaccegtecg tattgaggac 960

gtggcaaaca ctcgtgtcaa ggaatgtgat aggcttgagg catgtgctca aaaccttaga 1020

gctatgggaa tcacggtgcea tactgggeac gattggattg agattctcece tgggactcca 1080

aagccaacgg gaatagctac gcacggagat cacagaatcg ttatgtcctt cgcagtgget 1140

ggtttgttga cccctgggct gacatacgat gatcctgget gegtecgeaa gacttttcca 1200

aggttccacg aagttttcgce tgactttget gcatcaccce aagectga 1248

<210> 12

<211> 1368

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-1v5 (E.coli optimized)



<400> 12

atggcaagcg ttgcagcagce agaaaaaccg agcacctctc cggaaattgt tctggaaccg 60

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt 120

ctgctgetgg cagcactgag cgaaggcacc accgttgttg ataatctget gtatagcgaa 180

gatattcatt atatgctggg tgcactgegt accctgggtc tgegtgttga agatgataaa 240

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc 300

aaagatgaaa ttaacctgtt tctgggtaat gcaggcaccg caatgegtcc gctgaccgca 360

gcagttgttg cagceggtgg taatgcaage tatgttctgg atggtgttcc gegtatgegt 420

gaacgtccga ttggtgatct ggttgecggt ctgaaacage tgggtgeaga tgttgattgt 480

tttctgggcea ccaattgtcec tecggttcgt gttaatggta aaggtggtct gecegggtggt 540

aaagttaaac tgagcggtag cgttagcage cagtatctga ccgcactget gatggcaget 600

ccgetggeac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgecgtat 660

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gegttgaaca tageggtaat 720

tgggatcgtt ttctggttca tggtggecag aaatataaat ctccgggtaa tgectttgtt 780

gaaggtgatg caagcagcgc aagctatctg ctggcaggeg cagcaattac cggtggtaca 840

attaccgtta atggttgtgg caccagcage ctgcagggeg atgttaaatt tgecgaagtg 900



ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gegttaccgt tageggtccg 960

ccgegtgatt ttageggtcg taaagttctg cgtggeattg atgtgaatat gaacaaaatg 1020

ccggatgttg ccatgaccct ggcagttgtt geectgtttg caaatggtcc gaccgcaatt 1080

cgtgatgttg caagctggceg tgttaaagaa accgaacgcea tgattgcaat ttgtaccgaa 1140

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgegttat tacaccgecg 1200

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggce aatggcattt 1260

agcctggceag catgtggtga tgttccggtg accattaaag atccgggtig tacacgtaaa 1320

acctttccag attattttga agttctggaa cgcctgacca aacattaa 1368

<210> 13

<211> 1368

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-1v6 (G112A) (E. coli optimized)

<400> 13

atggcaagcg ttgcagcagce agaaaaaccg agcacctctc cggaaattgt tctggaaccg 60

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcectgag caatcgtatt 120



ctgctgetgg cagcactgag cgaaggcacc accgttgttg ataatctgcet gtatagcgaa 180

gatattcatt atatgctggg tgcactgegt accctgggtc tgcgtgttga agatgataaa 240

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc 300

aaagatgaaa ttaacctgtt tctgggtaat gcagcaaccg caatgegtcc gctgaccgca 360

gcagttgttg cagceggtgg taatgcaage tatgttctgg atggtgttcc gegtatgegt 420

gaacgtccga ttggtgatct ggttgecggt ctgaaacage tgggtgcaga tgttgattgt 480

tttctgggcea ccaattgtec tecggttegt gttaatggta aaggtggtct gecgggtggt 540

aaagttaaac tgagcggtag cgttagcagce cagtatctga ccgcactget gatggcaget 600

ccgctggeac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgecgtat 660

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gegttgaaca tageggtaat 720

tgggatcgtt ttctggttca tggtggecag aaatataaat cteccgggtaa tgectttgtt 780

gaaggtgatg caagcagcgc aagctatctg ctggcaggeg cagcaattac cggtggtaca 840

attaccgtta atggttgtgg caccagcage ctgcagggeg atgttaaatt tgccgaagtg 900

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gegttaccgt tageggtccg 960

ccgegtgatt ttageggtcg taaagttctg cgtggeattg atgtgaatat gaacaaaatg 1020

ccggatgttg ccatgaccct ggcagttgtt geectgtttg caaatggtcc gaccgcaatt 1080



cgtgatgttg caagctggceg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa 1140

ctgcgtaaac tgggtgcaac cgttgaagaa ggtecggatt attgegttat tacaccgecg 1200

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatgge aatggcattt 1260

agcctggceag catgtggtga tgttccggtg accattaaag atccgggtig tacacgtaaa 1320

acctttccag attattttga agttctggaa cgcctgacca aacattaa 1368

<210> 14

<211> 1368

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-1v7 (G112A; P1175) (E. coli optimized)

<400> 14

atggcaagcg ttgcagcagce agaaaaaccg agcacctctc cggaaattgt tctggaaccg 60

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcectgag caatcgtatt 120

ctgctgetgg cagecactgag cgaaggceacc accgttgttg ataatctget gtatagcgaa 180

gatattcatt atatgctggg tgcactgegt accctgggtce tgegtgttga agatgataaa 240

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaage 300



aaagatgaaa ttaacctgtt tctgggtaat gcagcaaccg caatgegtag cctgaccgca 360

gcagttgttg cagccggtgg taatgcaage tatgttctgg atggtgttce gegtatgegt 420

gaacgtccga ttggtgatct ggttgecggt ctgaaacage tgggtgcaga tgttgattgt 480

tttctgggcea ccaattgtec tecggttegt gttaatggta aaggtggtct geegggtggt 540

aaagttaaac tgagcggtag cgttagcagce cagtatctga ccgeactget gatggcaget 600

ccgctggeac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgecgtat 660

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gcgttgaaca tagcggtaat 720

tgggatcgtt ttctggttca tggtggecag aaatataaat ctccgggtaa tgectttgtt 780

gaaggtgatg caagcagcgc aagctatctg ctggcaggeg cagcaattac cggtggtaca 840

attaccgtta atggttgtgg caccagcagc ctgcagggeg atgttaaatt tgccgaagtg 900

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gegttaccgt tageggtccg 960

ccgegtgatt ttageggtcg taaagttctg cgtggeattg atgtgaatat gaacaaaatg 1020

ccggatgttg ccatgaccct ggecagttgtt gecctgtttg caaatggtcc gaccgcaatt 1080

cgtgatgttg caagctggceg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa 1140

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgegttat tacaccgecg 1200

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatgge aatggcattt 1260



agcctggceag catgtggtga tgttccggtg accattaaag atccgggttg tacacgtaaa 1320

acctttccag attattttga agttctggaa cgcctgacca aacattaa 1368

<210> 15

<211> 1368

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-1v8 (T1131; P117S) (E. coli optimized)

<400> 15

atggcaagcg ttgcagcagc agaaaaaccg agcacctctc cggaaattgt tctggaaccg 60

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt 120

ctgctgetgg cagecactgag cgaaggceacc accgttgttg ataatctget gtatagcgaa 180

gatattcatt atatgctggg tgcactgegt accctgggtce tgegtgttga agatgataaa 240

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaage 300

aaagatgaaa ttaacctgtt tctgggtaat gcaggcatcg caatgegtag cctgaccgca 360

gcagttgttg cagccggtgg taatgcaagce tatgttctgg atggtgttcc gegtatgegt 420

gaacgtccga ttggtgatct ggttgeecggt ctgaaacage tgggtgcaga tgttgattgt 480



tttctgggea ccaattgtec tecggttegt gttaatggta aaggtggtct gecgggtggt 540

aaagttaaac tgagcggtag cgttagcagc cagtatctga ccgeactgcet gatggcaget 600

ccgctggeac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgeegtat 660

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gegttgaaca tageggtaat 720

tgggatcgtt ttctggttca tggtggccag aaatataaat ctccgggtaa tgectttgtt 780

gaaggtgatg caagcagcgc aagctatctg ctggcaggeg cagcaattac cggtggtaca 840

attaccgtta atggttgtgg caccagcagc ctgcagggceg atgttaaatt tgccgaagtg 900

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gegttaccgt tageggtccg 960

ccgegtgatt ttageggtcg taaagttctg cgtggeattg atgtgaatat gaacaaaatg 1020

ccggatgttg ccatgaccct ggcagttgtt gecctgtttg caaatggtcc gaccgcaatt 1080

cgtgatgttg caagctggceg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa 1140

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgegttat tacaccgecg 1200

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggce aatggcattt 1260

agcctggceag catgtggtga tgttccggtg accattaaag atccgggttg tacacgtaaa 1320

acctttccag attattttga agttctggaa cgcctgacca aacattaa 1368



<210> 16
<211> 1350
<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-3 v6 (G105A) (E. coli optimized)

<400> 16

atgaccagcg aaaaagccag cgaaattgtt ctgcagecga ttcgtgaaat tageggtctg 60

attaaactgc ctggtagcaa aagcctgagce aatcgtattc tgetgetgge agcactgage 120

gaaggcacca ccgttgttga taatctgctg aacagcgacg atattaacta tatgctggat 180

gccctgaaaa aactgggtct gaatgttgaa cgtgatageg ttaataatcg tgecgttgtt 240

gaaggttgtg gtggcatttt tccggcaage ctggatagcea aatccgatat cgaactgtat 300

ctgggtaatg cagccaccgce aatgegtccg ctgaccgeag cagttaccge ageeggtggt 360

aatgcaagct atgttctgga tggtgttccg cgtatgegtg aacgtccgat tggtgatctg 420

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggeac caattgtccg 480

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gageggtage 540

attagcagcc agtatctgac cgcactgcetg atggcagctce cgetggeact gggtgatgtt 600

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg 660



atggaacgtt ttggtgttag cgcagaacat agcgataget gggatcgctt ttttgttaaa 720

ggtggccaga aatataaatc tccgggtaac gectatgttg aaggtgatge aagcagegeca 780

tcttattttc tggcaggege agcaattacc ggtgaaaccg ttaccgttga aggttgeggt 840

acaaccagcc tgcagggtga tgttaaattt gccgaagtge tggaaaaaat gggttgtaaa 900

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gecgtgatge atttggtatg 960

cgtcatctge gtgcagttga tgtgaacatg aacaaaatgc cggatgttge catgaccctg 1020

gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttge aagectggegt 1080

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc 1140

gttgaagaag gtagcgatta ttgecgttatt acccctccgg caaaagttaa accggcagaa 1200

atcgatacct atgatgatca tcgtatggca atggcattta gectggeage atgtgcagat 1260

gttccggtga ccattaaaga tccgggttgt acacgtaaaa cctttecgga ttattttcag 1320

gtgctggaaa gcatcaccaa acactaataa 1350

<210> 17

<211> 1347

<212> DNA

<213> Artificial Sequence

<220>



<223> DGT-3 v7 (G105A; P112S) (codon optimized)

<400> 17

atgaccagcg aaaaagccag cgaaattgtt ctgcagecga ttcgtgaaat tageggtctg 60

attaaactgc ctggtagcaa aagcctgagce aatcgtattc tgetgetgge agcactgage 120

gaaggcacca ccgttgttga taatctgetg aacagcgacg atattaacta tatgctggat 180

gccctgaaaa aactgggtct gaatgttgaa cgtgatageg ttaataatcg tgeegttgtt 240

gaaggttgtg gtggcatttt tccggcaage ctggatagcea aatccgatat cgaactgtat 300

ctgggtaatg cagccaccgce aatgegtage ctgaccgeag cagttaccge agecggtggt 360

aatgcaagct atgttctgga tggtgttccg cgtatgegtg aacgtccgat tggtgatctg 420

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggeac caattgtccg 480

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gageggtage 540

attagcagcc agtatctgac cgcactgcetg atggcagctce cgetggeact gggtgatgtt 600

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg 660

atggaacgtt ttggtgttag cgcagaacat agcgatagcet gggatcgctt ttttgttaaa 720

ggtggccaga aatataaatc tccgggtaac gectatgttg aaggtgatge aagcagegca 780

tcttattttc tggcaggcege agcaattacc ggtgaaaccg ttaccgttga aggttgeggt 840



acaaccagcc tgcagggtga tgttaaattt gccgaagtgce tggaaaaaat gggttgtaaa 900

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gecgtgatge atttggtatg 960

cgtcatctgc gtgcagttga tgtgaacatg aacaaaatgce cggatgttge catgaccctg 1020

gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttgc aagectggegt 1080

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc 1140

gttgaagaag gtagcgatta ttgcgttatt acccctccgg caaaagttaa accggcagaa 1200

atcgatacct atgatgatca tcgtatggca atggcattta gcctggecage atgtgcagat 1260

gttccggtga ccattaaaga tccgggtigt acacgtaaaa cctttccgga ttattttcag 1320

gtgctggaaa gcatcaccaa acactaa 1347

<210> 18

<211> 1350

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-3 v8 (T106l; P112S) (codon optimized)

<400> 18

atgaccagcg aaaaagccag cgaaattgtt ctgcagecga ttcgtgaaat tageggtctg 60

attaaactgc ctggtagcaa aagcctgage aatcgtattc tgetgetgge agcactgage 120



gaaggcacca ccgttgttga taatctgctg aacagcgacg atattaacta tatgctggat 180

gccctgaaaa aactgggtct gaatgttgaa cgtgatageg ttaataatcg tgecgttgtt 240

gaaggttgtg gtggcatttt tccggcaagce ctggatagea aatccgatat cgaactgtat 300

ctgggtaatg caggtattgc aatgcgtagc ctgaccgcag cagttaccge agecggtggt 360

aatgcaagct atgttctgga tggtgttccg cgtatgegtg aacgtccgat tggtgatctg 420

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggeac caattgtccg 480

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gageggtage 540

attagcagcc agtatctgac cgcactgctg atggcagctc cgetggeact gggtgatgtt 600

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg 660

atggaacgtt ttggtgttag cgcagaacat agcgatagct gggatcgctt ttttgttaaa 720

ggtggccaga aatataaatc tccgggtaac gectatgttg aaggtgatge aagcagegca 780

tcttattttc tggcaggege agcaattacc ggtgaaaccg ttaccgttga aggttgeggt 840

acaaccagcc tgcagggtga tgttaaattt gccgaagtge tggaaaaaat gggttgtaaa 900

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gecgtgatge atttggtatg 960

cgtcatctgc gtgcagttga tgtgaacatg aacaaaatgce cggatgttge catgaccctg 1020



gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttge aagetggegt 1080

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc 1140

gttgaagaag gtagcgatta ttgegttatt acccctccgg caaaagttaa accggcagaa 1200

atcgatacct atgatgatca tcgtatggca atggcattta gcctggecage atgtgcagat 1260

gttccggtga ccattaaaga tccgggtigt acacgtaaaa ccttteccgga ttattttcag 1320

gtgctggaaa gecatcaccaa acactaataa 1350

<210> 19

<211> 1371

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-7 v5 (E. coli optimized)

<400> 19

atggcaacca gegttgcage accggcagct ccgtetggtg ccgaagaagt tgttctgeag 60

ccgattcgtg aaattagegg tgcagttcag ctgectggta gcaaaagect gagecaatcgt 120

attctgctgce tgtectgeact gagegaagge accaccgttg ttgataatct gectgaatage 180

gaagatgtgc attatatgct ggaagcactg gaagcecectgg gtctgagegt tgaagcagat 240

aaagttgcaa aacgtgecgt tgtigttggt tgtggtggtc gttttccggt tgaaaaagat 300



gcacaggaag aagttaaact gtttctgggt aatgccggta ccgeaatgeg tcegetgace 360

gcagcagttg ttgcagcecgg tggtaatgcea acctatgttc tggatggtgt tccgegtatg 420

cgtgaacgtc cgattggtga tctggttgtt ggtctgcage agetgggtge agatgcagat 480

tgttttctgg gcaccaattg tcctceggtt cgtattaatg gtaaaggtgg tctgecgggt 540

ggtaaagtta aactgagcgg tagcattage agccagtatc tgagcagect getgatggca 600

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagegtgecg 660

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat 720

agctgggatc gettttatat taaaggtgge cagaaatata aatctccggg taatgectat 780

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gegeageaat taceggtgge 840

accgttaccg ttgaaggttg tggtacaacc agectgeagg gtgatgttaa atttgecgaa 900

gtgctggaaa tgatgggtge aaaagttacc tggaccgata ccagegttac cgttaccggt 960

ccgeegegtce agecgtttgg tecgtaaacat ctgaaagecg tggatgtgaa tatgaataaa 1020

atgccggatg ttgeccatgac cctggeagtt gttgecctgt ttgcagatgg tccgaccgeca 1080

attcgtgatg ttgcaagctg gegtgttaaa gaaaccgaac gtatggttge aattcgtacc 1140

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg 1200



ccggaaaaac tgaatattac cgeccattgat acctatgatg atcatcgtat ggcaatggca 1260

tttagcctgg cagcatgtge agaagttccg gttaccattc gtgatccggg ttgtacacgt 1320

aaaacctttc cgaattattt tgatgttctg agcacctttg tgaaaaatta a 1371

<210> 20

<211> 1371

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-7 v6 (G113A) (E. coli optimized)

<400> 20

atggcaacca gcgttgcage accggeagcet ccgtctggtg ccgaagaagt tgttctgcag 60

ccgattcgtg aaattagegg tgcagttcag ctgectggta gcaaaagect gagecaatcgt 120

attctgctgce tgtectgcact gagegaagge accaccgttg ttgataatct gctgaatage 180

gaagatgtgc attatatgct ggaagcactg gaagcecectgg gtctgagegt tgaagcagat 240

aaagttgcaa aacgtgecgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat 300

gcacaggaag aagttaaact gtttctgggt aatgecgcaa ccgecaatgeg tecgetgace 360

gcagcagttg ttgcagecgg tggtaatgea acctatgttc tggatggtgt tccgegtatg 420

cgtgaacgtc cgattggtga tctggttgtt ggtctgcage agetgggtge agatgcagat 480



tgttttctgg gcaccaattg tccteeggtt cgtattaatg gtaaaggtgg tetgecgggt 540

ggtaaagtta aactgagcgg tagcattagc agccagtatc tgagcagect gctgatggca 600

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagegtgecg 660

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat 720

agctgggatc gettttatat taaaggtgge cagaaatata aatctccggg taatgectat 780

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gegeageaat taccggtgge 840

accgttaccg ttgaaggttg tggtacaacc agcctgecagg gtgatgttaa atttgccgaa 900

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagegttac cgttaccggt 960

ccgecgegtc ageegtttgg tecgtaaacat ctgaaagecg tggatgtgaa tatgaataaa 1020

atgccggatg ttgeccatgac cctggeagtt gttgecctgt ttgcagatgg tccgaccgeca 1080

attcgtgatg ttgcaagctg gegtgttaaa gaaaccgaac gtatggttge aattcgtacc 1140

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg 1200

ccggaaaaac tgaatattac cgeccattgat acctatgatg atcatcgtat ggcaatggca 1260

tttagcctgg cagcatgtge agaagttccg gttaccattc gtgatccggg ttgtacacgt 1320

aaaacctttc cgaattattt tgatgttctg agcacctttg tgaaaaatta a 1371



<210> 21
<211> 1371
<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-7 v7 (G113A; P117S) (codon optimized)

<400> 21

atggcaacca gcgttgcage accggcagcet ccgtctggtg ccgaagaagt tgttctgcag 60

ccgattcgtg aaattagcgg tgcagttcag ctgectggta gcaaaagect gagcaatcgt 120

attctgctge tgtctgeact gagcgaaggce accaccgttg ttgataatct gctgaatage 180

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagegt tgaagcagat 240

aaagttgcaa aacgtgecgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat 300

gcacaggaag aagttaaact gtttctgggt aatgccgcaa ccgecaatgeg tagectgacc 360

gcagcagttg ttgcagecgg tggtaatgea acctatgttc tggatggtgt tccgegtatg 420

cgtgaacgtc cgattggtga tctggttgtt ggtctgcage agetgggtge agatgcagat 480

tgttttctgg gcaccaattg tcctecggtt cgtattaatg gtaaaggtgg tctgeegggt 540

ggtaaagtta aactgagcgg tagcattage agccagtatc tgagcagect getgatggca 600

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagcgtgeccg 660



tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat 720

agctgggatc gcttttatat taaaggtgge cagaaatata aatctccggg taatgectat 780

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gecgecagceaat taccggtgge 840

accgttaccg ttgaaggttg tggtacaacc agcctgcagg gtgatgttaa atttgccgaa 900

gtgctggaaa tgatgggtgce aaaagttacc tggaccgata ccagegttac cgttaccggt 960

ccgecgegtc agecgtttgg tecgtaaacat ctgaaagecg tggatgtgaa tatgaataaa 1020

atgccggatg ttgccatgac cctggeagtt gttgecctgt ttgcagatgg tccgaccgca 1080

attcgtgatg ttgcaagctg gegtgttaaa gaaaccgaac gtatggttge aattcgtacc 1140

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg 1200

ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca 1260

tttagcctgg cagcatgtge agaagttccg gttaccattc gtgatccggg ttgtacacgt 1320

aaaacctttc cgaattattt tgatgttctg agcacctttg tgaaaaatta a 1371

<210> 22

<211> 1371

<212> DNA

<213> Artificial Sequence



<220>

<223> DGT-7 v8 (T114l; P117S) (E. coli optimized)

<400> 22

atggcaacca gegttgcage accggeagct ccgtetggtg ccgaagaagt tgttctgcag 60

ccgattcgtg aaattagcgg tgcagttcag ctgectggta gcaaaagect gagcaatcgt 120

attctgctge tgtctgeact gagcgaaggce accaccgttg ttgataatct gctgaatage 180

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagegt tgaagcagat 240

aaagttgcaa aacgtgcegt tgttgttggt tgtggtggte gtittccggt tgaaaaagat 300

gcacaggaag aagttaaact gtttctgggt aatgccggta ttgcaatgeg tagectgacc 360

gcagcagttg ttgcagccgg tggtaatgea acctatgttc tggatggtgt tccgegtatg 420

cgtgaacgtc cgattggtga tctggttgtt ggtctgcage agetgggtge agatgcagat 480

tgttttctgg gcaccaattg tectecggtt cgtattaatg gtaaaggtgg tctgeegggt 540

ggtaaagtta aactgagcgg tagcattage agccagtatc tgagcagect getgatggeca 600

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagegtgeccg 660

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagecgat 720

agctgggatc gcttttatat taaaggtggce cagaaatata aatctccggg taatgectat 780

gttgaaggtg atgcaagcag cgcaagctat tttctggecag gegeageaat taccggtgge 840



accgttaccg ttgaaggttg tggtacaacc agectgcagg gtgatgttaa atttgccgaa 900

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagegttac cgttaccggt 960

ccgeegegte agecgtttgg tcgtaaacat ctgaaagecg tggatgtgaa tatgaataaa 1020

atgccggatg ttgccatgac cctggeagtt gttgecctgt ttgcagatgg tccgaccgca 1080

attcgtgatg ttgcaagctg gegtgttaaa gaaaccgaac gtatggttge aattcgtacc 1140

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg 1200

ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca 1260

tttagcctgg cagcatgtge agaagttccg gttaccattc gtgatccggg ttgtacacgt 1320

aaaacctttc cgaattattt tgatgttctg agcacctttg tgaaaaatta a 1371

<210> 23

<211> 1281

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-32 v5 (E. coli optimized)

<400> 23

atgaccgtta ttgaaattcc gggtagcaaa agcgttaccg cacgtgceact gtttctggcea 60



gcagcagcag atggcaccac caccctgetg cgtecgetge gtagtgatga taccgaaggt 120

tttgcagaag gtctgcgtaa tctgggttat gcagttgaac aggaagcaga tegttggege 180

gttcagggtc gtccggeagg tccggetgea accgaageag atgtttattg tegtgatggt 240

gcaaccaccg cacgttttct gectaccetg gcagecgeag ccgeaagegg cacctatcgt 300

tttgatgcaa gcgcacagat gegtegtegt ccgetggeac cgetgacceg tgeactgace 360

gcactgggtg ttgatctgeg tcatgaaggt gcagatggtc atcatccget gaccgticgt 420

gcagcaggta ttgaaggtgg tgaactgacc ctggatgecg gtgaaagcag ccagtatctg 480

accgctctge tgatgetggg tcctctgace accaaaggtce tgcgeattga agttaccgaa 540

ctggttagcg caccgtatgt ggaaattacc ctggcaatga tgcgegattt tggtgttgaa 600

gttgaacgtg aaggcaatac ctttaccgtt ccgageccga geagecgtct gegtagcaat 660

cgtggtggtc cgattggtgg ttatcgtgea accacctatg ccgttgaacc ggatgcaage 720

accgcaagct atttttttge agcagcagec ctgaccggtc gtgaagttac cgtteccgggt 780

ctgggcacag gtgcactgca gggtgatctg cgtttigttg atgttctgeg tgaaatgggt 840

gcagaagtta gegttggtcc ggatgecacc accgttegta gecaccggteg tetgegtggt 900

attaccgtta atatgcgtga tattagcgat accatgecga cactggetge aattgcaccg 960

tatgcagatg gtccggttgt tattgaagat gttgcaaata cccgtgtgaa agaatgtgat 1020



cgtctggaag catgtgcaga aaatctgegt geccatgggta ttaccgtgea taccggtccg 1080

gatcgtattg aaattcatcc gggtacaccg aaaccgaccg gtattgcaac ccatggtgat 1140

catcgtattg ttatgagctt tgcagttgca ggtctgegta caccgggtct gacctatgat 1200

gatccgggtt gtgttcgtaa aacctttccg cgttttcatg aagtgtttge agattttgcc 1260

catgatctgg aaggtcgtta a 1281

<210> 24

<211> 1248

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-33 v5 (E. coli optimized)

<400> 24

atgggtgcag ttaccgttat tgatattccg ggtagcaaaa gegttaccge acgtgcactg 60

tttctggecag cagcagcaga tggcaccacc accctgetge gtecgetgeg tagtgatgat 120

accgaaggtt ttgcagaagg tctgaaaaat ctgggttatg cagttgaaca ggaagcagat 180

cgttggegeg ttgaaggtcg tccggatggt ccggecageac cggatgeaga tgtttattgt 240

cgtgatggtg caaccaccgce acgttttctg ccgaccctgg ttgcagcage ageccagegge 300



acctatcgtt ttgatgcaag cgcacagatg cgtegtegtc cgetggeacc getgaccegt 360

gcactgaccg cactgggtgt tgatctgegt catggtggtg aagaaggtca tcatccgetg 420

accgttcgtg cagcaggtat tgaaggtggt gatgttgttc tggatgccgg tgaaagcage 480

cagtatctga ccgctctget gatgetgggt cctctgaccg caaaaggtct gegtattgaa 540

gttaccgatc tggttagcge accgtatgtg gaaattaccc tggcaatgat gcgegatttt 600

ggtgttgatg ttagccgtga aggtaatacc tttaccgttc cgageggtgg ttatcgtgca 660

accgcctatg ccgttgaacc ggatgcaagce accgcaagct atttttttge agcagecgca 720

ctgaccggtc gtgaagttac cgttccgggt ctgggtattg gtgcactgea gggtgatctg 780

cgttttgttg atgttctgeg tgatatgggt geccgaagtta gegttggtee ggatgecace 840

accgttcgta gcaccggtcg tetgegtggt attaccgtta ccatgegtga tattagtgat 900

accatgccga cactggcagce aattgcaccg catgecgatg gtecggttcg tattgaagat 960

gttgcaaata cccgtgtgaa agaatgtgat cgtctggaag catgtgcaca gaatctgegt 1020

gcaatgggta ttaccgtgca taccggtcat gattggattg aaattctgec tggtacaccg 1080

aaaccgaccg gtattgcaac ccatggtgat catcgtattg ttatgagctt tgcagttgca 1140

ggtctgcetga caccgggtct gacctatgat gatccgggtt gtgttcgtaa aacctttccg 1200

cgttttcatg aagtgtttgc agattttgca gcaagtccge aggceataa 1248



<210> 25
<211> 40
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28 MutF

<400> 25

gatgtttatt gccgtgatgg tggaaccacc gecacgttttc

<210> 26
<211> 40
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28 MutR

<400> 26

gaaaacgtgc ggtggttcca ccatcacggc aataaacatc

<210> 27
<211> 33
<212> DNA

<213> Artificial Sequence

40

40



<220>

<223> Primer oligonucleotide DGT28 Mut2F

<400> 27

gggtccgcetg geacgtcagg gtetgegtat teg

<210> 28
<211> 39
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28 Mut2R

<400> 28

cgaatacgca gaccctgacg tgccagegga cccageage

<210> 29
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide pMALDGT32F

<400> 29

catatgaccg ttattgaaat tccggg

26

33

39



<210> 30
<211> 27
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide pMALDGT32R

<400> 30

gatatcctat tattaacgac cttccag 27

<210> 31
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide pMALDGT33F

<400> 31

catatgggtg cagttaccgt tattga 26

<210> 32
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide pMALDGT33R



<400> 32

gatatcctat tattatgcct gcggac 26

<210> 33
<211> 213
<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP4 v2

<400> 33

atgcttgcta gacaaggtgg aagtctgaga gettctcaat gcaacgetgg acttgctaga 60

agagttgaag ttggtgctct tgttgttcct agacctatct ctgttaacga cgttgttcct 120

cacgtttact ctgctccact ttctgttget agaaggtctt getctaagtc ctccattagg 180

tccactagaa ggcttcaaac tactgtgtge tct 213

<210> 34

<211> 186

<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP5 v2



<400> 34

atgcaactcc tgaatcagag gcaagccctg cgtcttggte gttcatctge ttcaaagaac 60

cagcaagttg ctccactggce ctctaggect gettcttect tgagegtcag cgecatccage 120

gtcgcacctg cacctgettg ctcagctect getggagetg gaaggegtgce tgttgtegtg 180

agagca 186

<210> 35

<211> 198

<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP8 v2

<400> 35

atggctcaat ctagcagaat ctgecacggt gtgcagaacc catgtgtgat catttccaat 60

ctctccaaat ccaaccagaa caaatctcct ttctcagtca gectcaagac tcaccagcag 120

cagcgtcgtg cttaccagat atctagctgg ggattgaaga agtcaaacaa cgggtecgtg 180

attcgtccgg ttaaggca 198

<210> 36

<211> 198

<212> DNA



<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP9 v2

<400> 36

atggcacaag ccagccgtat ctgccagaat ccatgtgtga tatccaatct ccccaaaage 60

aaccaccgta agtccccttt ctctgtctca ctcaagacgce atcagectag agectcttca 120

tggggactta agaagtctgg caccatgctg aacggttcag tgattagacc cgtcaaggtg 180

acagcttctg tttccgea 198

<210> 37

<211> 225

<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP12 v2

<400> 37

atggcacaat ctagcagaat ctgccacggt gtgcagaacc catgtgtgat catttcaaat 60

ctctcaaagt ccaatcagaa caaatcacct ttcteegtct ccctcaagac acaccagecat 120

ccaagggcat acccgataag cagctcatgg ggactcaaga agagcggaat gactctgatt 180

ggctctgagce ttcgtectct taaggttatg tectetgttt ccgea 225



<210> 38
<211> 207
<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP13 v2

<400> 38

atggcacaag ttagcagaat ctgtaatggt gtgcagaacc catctcttat ctccaatctc 60

tcaaagtcca gccaacgtaa gtctceccte agegtgtcte tgaaaactca gcageccaga 120

gcttcttcat ggggttigaa gaaatctgga acgatgctta acggctcagt cattcgtccg 180

gttaaggtga cagcctcegt ctecget 207

<210> 39

<211> 186

<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP14 v2

<400> 39

atgatacttg gatctagccc aactctgcca cacgcatcac atccagccag acctggtcect 60



gccagaccga tttcagtgaa cgacgtegtt ccccatgtct actccgetcec tetcteegtg

gctaggcegtt cttgtagcaa gtccageatt aggtctacge gtagattgca gaccacagtc

tgctca 186

<210> 40

<211> 186

<212> DNA

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP23 v2

<400> 40

atggcacaga tcaacaagtc tgctaatggg gttaggaacg cttcactgat aagcaacttc

tccaataccc gtcaagccaa atcccctttce tcectctcat gcggaacaag actgaagaac

agcagcagag gtttgaagaa ggtggcagtt aggctcattg gctceccgtgt caaagtgtct

gcctea 186

<210> 41

<211> 207

<212> DNA

<213> Artificial Sequence

<220>

120

180

60

120

180



<223> Chloroplast transit peptide TraP24 v2

<400> 41

atgcaactgc tcaaccagag acaagccttg aggctcggga ggtectetge ctctaagaat 60

cagcaagtgg caccgcttgce cageegtecce atttctgtga acgacgtegt geccacacgte 120

tacagcgcac ctctgtecgt tgetagacgce tectgetcta agtcatcaat ccgcagcact 180

agaaggcttc agacgaccgt ttgttca 207

<210> 42

<211> 1467

<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-32 v3 and TraP14 v2

<400> 42

atgatacttg gatctagccc aactctgcca cacgcatcac atccagccag acctggtcect 60

gccagaccga tttcagtgaa cgacgtcegtt ccccatgtct actccgetec tetcteegtg 120

gctaggcegtt cttgtagcaa gtccageatt aggtctacge gtagattgea gaccacagtc 180

tgctcaatga cggtgataga gatacctggg tctaagtctg ttacagecag ageactgttc 240

ttggcagctg ctgccgatgg gacgactact cttcttagac cattgegtag cgatgacact 300



gagggcttcg cagaaggact gaggaatctg ggctatgctg tggaacaaga ggetgatagg 360

tggcgtgtce aaggcagacc agetggacca gcagecacgg aagcagatgt ctattgcaga 420

gatggtgcca ccaccgctag gttecttccg acactggeag cagcagcetge ttccggaacc 480

tacagattcg acgcttcagc acagatgcgt cgtcgtcece ttgetccatt gacaagggca 540

cttacagcct tgggtgtgga tcttagacac gaaggagcag acggacatca tccgetcacc 600

gttcgtgeag ctggcatcga aggaggagaa ttgacgctcg acgetggega gtccageccaa 660

tacttgacag cactgctcat gctcggacct cttacaacaa agggacttcg catcgaagtt 720

acagaactcg tctctgcacc ctacgtggaa atcaccctcg ctatgatgag agactttggt 780

gtggaggttg agagggaggg gaataccttc accgttccaa geccatcttc aagacttagg 840

tccaatagag gtggacccat aggaggctat agagctacta cgtatgctgt cgagccagat 900

gcctcaactg cctettactt ctttgcaget getgecectea ctggtegega ggtcacagtg 960

cctggattgg ggactggagc tttgcaaggt gatttgegtt tcgtggatgt gctgagagaa 1020

atgggtgccg aggtgtctgt tggtccggac gecacaactg tgegetcaac tggeagattg 1080

aggggaatca ctgtgaacat gagagatatc tcagacacga tgectacact cgecagetatt 1140

gcaccttatg ccgatggtcc agtggtgatt gaagatgttg ccaacacccg tgtgaaggag 1200

tgtgaccgtc tggaggcttg tgctgagaat ctgagggeaa tgggaatcac cgtccatacg 1260



ggtccggata ggatagaaat ccatcctgga acacctaaac cgactgggat cgccacccac 1320

ggagatcacc gcatagtcat gtcatttgec gtegetggec ttegecactee tggectcact 1380

tacgacgacc ctggctgegt gegtaagacc ttccctagat ttcacgaggt gtttgecgac 1440

ttcgctcacg accttgaggg aaggtga 1467

<210> 43

<211> 1455

<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-33 v3 and TraP24 v2

<400> 43

atgcaactgc tcaaccagag acaagccttg aggctcggga ggtcctctge ctctaagaat 60

cagcaagtgg caccgcttge cagecgtcecc atttctgtga acgacgtegt geccacacgte 120

tacagcgcac ctctgteegt tgctagacge tectgetcta agtcatcaat ccgecagecact 180

agaaggcttc agacgaccgt ttgttcaatg ggtgcagtga cagtcatcga cattcctgga 240

agcaagagcg tgacagcaag ggcactctte ttggcagcag cagecgatgg aacgacaaca 300

ctgcttegte ctctgaggtc agacgacacg gaggggtttg ccgagggtct taagaatctc 360



ggttatgceg ttgagcaaga ggctgaccgt tggagggtcg aaggcagacc ggatggtcca 420

gctgctecgg atgcagatgt ctactgecgt gatggtgeaa cgactgeacg ctttcttcca 480

accctcgteg cagcagcagc ttctggaacg tatcgtttcg acgectcage acagatgagg 540

agacgtccct tggctecact cactagggea ctgacagctc ttggegtgga tttgagacat 600

ggtggagagg agggtcatca tccactgact gtcagagctg ctggcataga aggtggegat 660

gttgtccttg acgetggtga atcttctcag tatctcacag cecttcttat gttgggtccg 720

ttgactgcca aaggtcttag aatcgaagtc actgatctcg tgagegctec ttacgttgaa 780

atcactctgg ccatgatgag agatttcgga gttgatgtta gcagagaagg aaacactttc 840

accgtgeegt ccggaggcta tagagctaca gectacgetg tggagecaga cgcaagcacg 900

gcttcttact tetttgcage agetgeccte actggacgeg aggtgacggt ccctgggetg 960

ggaattggtg ctcttcaagg agaccttcgt tttgtggacg tgctgegtga tatgggageca 1020

gaggtgtctg ttggaccaga tgccacgaca gtgegctcaa ctggecagact ccgtggeatt 1080

acagttacta tgagagacat ttcagacacg atgccaacac tcgcetgctat tgcacctcac 1140

gctgatggac ccgtecgtat tgaggacgtg gcaaacactc gtgtcaagga atgtgatagg 1200

cttgaggcat gtgctcaaaa ccttagagcet atgggaatca cggtgcatac tgggcacgat 1260

tggattgaga ttctccctgg gactccaaag ccaacgggaa tagctacgea cggagatcac 1320



agaatcgtta tgtccttcge agtggcetggt ttgttgacce ctgggetgac atacgatgat 1380

cctggctgeg tccgcaagac ttttccaagg ttccacgaag ttttegetga ctttgetgeca 1440

tcaccccaag cctga 1455

<210> 44
<211> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DSM2A

<400> 44

agccacatcc cagtaacga 19

<210> 45
<211> 17
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer DSM2S

<400> 45

ccteectctt tgacgec 17



<210> 46
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide DSM2

<400> 46

cagcccaatg aggcatcagce 20

<210> 47
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28F

<400> 47

cttcaaggag atttgggatt tgt 23

<210> 48
<211> 17
<212> DNA

<213> Artificial Sequence

<220>



<223> Primer oligonucleotide DGT28R

<400> 48

gagggtcggc atcgtat 17

<210> 49
<211> 25
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide TAFFY

<400> 49

agagaagttt cgacggattt cgggc 25

<210> 50
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide TAFII15-F

<400> 50

gaggattagg gtttcaacgg ag 22

<210> 51



<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide TAFII15-R

<400> 51

gagaattgag ctgagacgag g 21

<210> 52
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Dgt-28 Cassette Forward

<400> 52

ctgcaggtca acggatcagg atat 24

<210> 53
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Dgt-28 Cassette Reverse



<400> 53

tgggctgaat tgaagacatg ctcc 24

<210> 54
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide AT26410LP

<400> 54

cgtccacaaa getgaatgtg 20

<210> 55
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide AT26410RP

<400> 55

cgaagtcatg gaagccactt 20

<210> 56
<211> 23

<212> DNA



<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28F

<400> 56

cttcaaggag atttgggatt tgt

<210> 57
<211> 17
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide DGT28R

<400> 57

gagggtcggc atcgtat

<210> 58
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide GAAD1F

<400> 58

tgttcggttc cctctaccaa

23

17

20



<210> 59
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide GAAD1P

<400> 59

cacagaaccg tcgcttcage aaca

<210> 60
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide GAAD1R

<400> 60

caacatccat caccttgact ga

<210> 61
<211> 26
<212> DNA

<213> Artificial Sequence

24

22



<220>

<223> Probe oligonucleotide IV-Probe

<400> 61

cgagcagacc gccgtgtact tctacc

<210> 62
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide IVF-Taq

<400> 62

tggcggacga cgacttgt

<210> 63
<211> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide IVR-Taq

<400> 63

aaagtttgga ggctgecgt

18

19

26



<210> 64
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide zmDGT28 F

<400> 64

ttcagcaccc gtcagaat 18

<210> 65
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide zmDGT28

<400> 65

tgccgagaac ttgaggaggt 20

<210> 66
<211> 17
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide zmDGT28 R



<400> 66

tggtcgcecat agcttgt 17

<210> 67
<211> 415
<212> PRT

<213> Streptomyces griseus subsp. griseus NBRC 13350

<400> 67

Met Gly Ala Val Thr Val lle Asp lle Pro Gly Ser Lys Ser Val Thr

1 5 10 15

Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu

20 25 30

Leu Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu

35 40 45

Lys Asn Leu Gly Tyr Ala Val Glu GIn Glu Ala Asp Arg Trp Arg Val

50 55 60

Glu Gly Arg Pro Asp Gly Pro Ala Ala Pro Asp Ala Asp Val Tyr Cys

65 70 75 80



Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala

85 90 95

Ala Ala Ser Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg

100 105 110

Arg Pro Leu Ala Pro Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp

115 120 125

Leu Arg His Gly Gly Glu Glu Gly His His Pro Leu Thr Val Arg Ala

130 135 140

Ala Gly lle Glu Gly Gly Asp Val Val Leu Asp Ala Gly Glu Ser Ser

145 150 155 160

GIn Tyr Leu Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Lys Gly

165 170 175

Leu Arg lle Glu Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu lle

180 185 190

Thr Leu Ala Met Met Arg Asp Phe Gly Val Asp Val Ser Arg Glu Gly

195 200 205



Asn Thr Phe Thr Val Pro Ser Gly Gly Tyr Arg Ala Thr Ala Tyr Ala

210 215 220

Val Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala

225 230 235 240

Leu Thr Gly Arg Glu Val Thr Val Pro Gly Leu Gly lle Gly Ala Leu

245 250 255

GIn Gly Asp Leu Arg Phe Val Asp Val Leu Arg Asp Met Gly Ala Glu

260 265 270

Val Ser Val Gly Pro Asp Ala Thr Thr Val Arg Ser Thr Gly Arg Leu

275 280 285

Arg Gly lle Thr Val Thr Met Arg Asp lle Ser Asp Thr Met Pro Thr

290 295 300

Leu Ala Ala Ile Ala Pro His Ala Asp Gly Pro Val Arg lle Glu Asp

305 310 315 320

Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala



325 330 335

GIn Asn Leu Arg Ala Met Gly lle Thr Val His Thr Gly His Asp Trp

340 345 350

Ile Glu lle Leu Pro Gly Thr Pro Lys Pro Thr Gly lle Ala Thr His

355 360 365

Gly Asp His Arg lle Val Met Ser Phe Ala Val Ala Gly Leu Leu Thr

370 375 380

Pro Gly Leu Thr Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro

385 390 395 400

Arg Phe His Glu Val Phe Ala Asp Phe Ala Ala Ser Pro GIn Ala

405 410 415

<210> 68
<211> 426
<212> PRT

<213> Streptomyces roseosporus NRRL 15998

<400> 68

Met Thr Val lle Glu lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala



Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro

20 25 30

Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Arg Asn Leu

35 40 45

Gly Tyr Ala Val Glu GIn Glu Ala Asp Arg Trp Arg Val GIn Gly Arg

50 55 60

Pro Ala Gly Pro Ala Ala Thr Glu Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Ala Ala Ser

85 90 95

Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu

100 105 110

Ala Pro Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp Leu Arg His

115 120 125



Glu Gly Ala Asp Gly His His Pro Leu Thr Val Arg Ala Ala Gly lle

130 135 140

Glu Gly Gly Glu Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu

145 150 155 160

Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Thr Lys Gly Leu Arg lle

165 170 175

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

180 185 190

Met Met Arg Asp Phe Gly Val Glu Val Glu Arg Glu Gly Asn Thr Phe

195 200 205

Thr Val Pro Ser Pro Ser Ser Arg Leu Arg Ser Asn Arg Gly Gly Pro

210 215 220

lle Gly Gly Tyr Arg Ala Thr Thr Tyr Ala Val Glu Pro Asp Ala Ser

225 230 235 240

Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Arg Glu Val

245 250 255



Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu Arg Phe

260 265 270

Val Asp Val Leu Arg Glu Met Gly Ala Glu Val Ser Val Gly Pro Asp

275 280 285

Ala Thr Thr Val Arg Ser Thr Gly Arg Leu Arg Gly lle Thr Val Asn

290 295 300

Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro

305 310 315 320

Tyr Ala Asp Gly Pro Val Val lle Glu Asp Val Ala Asn Thr Arg Val

325 330 335

Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg Ala Met

340 345 350

Gly Ile Thr Val His Thr Gly Pro Asp Arg lle Glu Ile His Pro Gly

355 360 365

Thr Pro Lys Pro Thr Gly lle Ala Thr His Gly Asp His Arg lle Val

370 375 380



Met Ser Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Leu Thr Tyr Asp

385 390 395 400

Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Arg Phe His Glu Val Phe

405 410 415

Ala Asp Phe Ala His Asp Leu Glu Gly Arg

420 425

<210> 69
<211> 71
<212> PRT

<213> Streptomyces sviceus

<400> 69

Asp Thr Trp GIn Val Asp Gly Arg Pro GIn Gly Pro Ala Val Ala Glu

1 5 10 15

Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro

20 25 30

Thr Leu Ala Ala Ala Gly His Gly Thr Tyr Arg Phe Asp Ala Ser Pro

35 40 45



GIn Met Arg Arg Arg Pro Leu Leu Pro Leu Ser Arg Ala Leu Arg Asp

50 55 60

Leu Gly Val Asp Leu Arg His

65 70

<210> 70
<211> 70
<212> PRT

<213> Artificial Sequence

<220>

<223> Core EPSPS domain from GRG-23 variant sequence (ace3) (R173K)

<400> 70

Asp Asp Trp Val Val Glu Gly Leu Gly GIn Ala Pro Asn Leu Asp Ala

1 5 10 15

Asp lle Trp Cys Glu Asp Ala Gly Thr Val Ala Arg Phe Leu Pro Pro

20 25 30

Phe Val Ala Ala Gly GIn Gly Lys Phe Thr Phe Asp Gly Ser Glu GIn

35 40 45



Leu Arg Arg Arg Pro Leu Arg Pro Val Val Asp Gly lle Arg His Leu

50 55 60

Gly Ala Arg Val Ser Ser

65 70

<210> 71
<211> 72
<212> PRT

<213> Agrobacterium tumefaciens

<400> 71

Asp Thr Trp lle lle Asp Gly Val Gly Asn Gly Gly Leu Leu Ala Pro

1 5 10 15

Glu Ala Pro Leu Asp Phe Gly Asn Ala Ala Thr Gly Cys Arg Leu Thr

20 25 30

Met Gly Leu Val Gly Val Tyr Asp Phe Asp Ser Thr Phe lle Gly Asp

35 40 45

Ala Ser Leu Thr Lys Arg Pro Met Gly Arg Val Leu Asn Pro Leu Arg

50 55 60



Glu Met Gly Val GIn Val Lys Ser

65 70

<210> 72
<211> 80
<212> PRT

<213> Brassica napus

<400> 72

Val Asn Asn Arg Ala Val Val Glu Gly Cys Gly Gly lle Phe Pro Ala

1 5 10 15

Ser Leu Asp Ser Lys Ser Asp lle Glu Leu Tyr Leu Gly Asn Ala Gly

20 25 30

Thr Ala Met Arg Pro Leu Thr Ala Ala Val Thr Ala Ala Gly Gly Asn

35 40 45

Ala Ser Tyr Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro lle

50 55 60

Gly Asp Leu Val Val Gly Leu Lys GIn Leu Gly Ala Asp Val Glu Cys

65 70 75 80



<210> 73
<211> 80
<212> PRT

<213> Glycine max

<400> 73

Thr Thr Lys GIn Ala lle Val Glu Gly Cys Gly Gly Leu Phe Pro Thr

1 5 10 15

Ser Lys Glu Ser Lys Asp Glu lle Asn Leu Phe Leu Gly Asn Ala Gly

20 25 30

Thr Ala Met Arg Pro Leu Thr Ala Ala Val Val Ala Ala Gly Gly Asn

35 40 45

Ala Ser Tyr Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro lle

50 55 60

Gly Asp Leu Val Ala Gly Leu Lys GIn Leu Gly Ala Asp Val Asp Cys

65 70 75 80

<210> 74
<211> 80

<212> PRT



<213> Triticum aestivum

<400> 74

Val Ala Lys Arg Ala Val Val Val Gly Cys Gly Gly Arg Phe Pro Val

1 5 10 15

Glu Lys Asp Ala GIn Glu Glu Val Lys Leu Phe Leu Gly Asn Ala Gly

20 25 30

Thr Ala Met Arg Pro Leu Thr Ala Ala Val Val Ala Ala Gly Gly Asn

35 40 45

Ala Thr Tyr Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro lle

50 55 60

Gly Asp Leu Val Val Gly Leu GIn GIn Leu Gly Ala Asp Ala Asp Cys

65 70 75 80

<210> 75
<211> 74
<212> PRT

<213> Escherichia coli

<400> 75



Asp Arg Thr Arg Cys Glu lle lle Gly Asn Gly Gly Pro Leu His Ala

1 5 10 15

Asp Gly Ala Leu Glu Leu Phe Leu Gly Asn Ala Gly Thr Ala Met Arg

20 25 30

Pro Leu Ala Ala Ala Leu Cys Leu Gly Ser Asn Asp lle Val Leu Thr

35 40 45

Gly Glu Pro Arg Met Lys Glu Arg Pro lle Gly His Leu Val Asp Ala

50 55 60

Leu Arg Leu Gly Gly Ala Lys lle Thr Tyr

65 70

<210> 76
<211> 516
<212> PRT

<213> Brassica napus

<400> 76

Met Ala GIn Ser Ser Arg lle Cys His Gly Val GIn Asn Pro Cys Val

1 5 10 15



Ile lle Ser Asn Leu Ser Lys Ser Asn GIn Asn Lys Ser Pro Phe Ser

20 25 30

Val Ser Leu Lys Thr His GIn Pro Arg Ala Ser Ser Trp Gly Leu Lys

35 40 45

Lys Ser Gly Thr Met Leu Asn Gly Ser Val lle Arg Pro Val Lys Val

50 55 60

Thr Ala Ser Val Ser Thr Ser Glu Lys Ala Ser Glu lle Val Leu GIn

65 70 75 80

Pro lle Arg Glu lle Ser Gly Leu lle Lys Leu Pro Gly Ser Lys Ser

85 90 95

Leu Ser Asn Arg lle Leu Leu Leu Ala Ala Leu Ser Glu Gly Thr Thr

100 105 110

Val Val Asp Asn Leu Leu Asn Ser Asp Asp lle Asn Tyr Met Leu Asp

115 120 125

Ala Leu Lys Lys Leu Gly Leu Asn Val Glu Arg Asp Ser Val Asn Asn

130 135 140



Arg Ala Val Val Glu Gly Cys Gly Gly Ile Phe Pro Ala Ser Leu Asp

145 150 155 160

Ser Lys Ser Asp lle Glu Leu Tyr Leu Gly Asn Ala Gly Thr Ala Met

165 170 175

Arg Pro Leu Thr Ala Ala Val Thr Ala Ala Gly Gly Asn Ala Ser Tyr

180 185 190

Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro lle Gly Asp Leu

195 200 205

Val Val Gly Leu Lys GIn Leu Gly Ala Asp Val Glu Cys Thr Leu Gly

210 215 220

Thr Asn Cys Pro Pro Val Arg Val Asn Ala Asn Gly Gly Leu Pro Gly

225 230 235 240

Gly Lys Val Lys Leu Ser Gly Ser lle Ser Ser GIn Tyr Leu Thr Ala

245 250 255

Leu Leu Met Ala Ala Pro Leu Ala Leu Gly Asp Val Glu lle Glu lle

260 265 270



Ile Asp Lys Leu lle Ser Val Pro Tyr Val Glu Met Thr Leu Lys Leu

275 280 285

Met Glu Arg Phe Gly Val Ser Ala Glu His Ser Asp Ser Trp Asp Arg

290 295 300

Phe Phe Val Lys Gly Gly GIn Lys Tyr Lys Ser Pro Gly Asn Ala Tyr

305 310 315 320

Val Glu Gly Asp Ala Ser Ser Ala Ser Tyr Phe Leu Ala Gly Ala Ala

325 330 335

Ile Thr Gly Glu Thr Val Thr Val Glu Gly Cys Gly Thr Thr Ser Leu

340 345 350

GIn Gly Asp Val Lys Phe Ala Glu Val Leu Glu Lys Met Gly Cys Lys

355 360 365

Val Ser Trp Thr Glu Asn Ser Val Thr Val Thr Gly Pro Ser Arg Asp

370 375 380

Ala Phe Gly Met Arg His Leu Arg Ala Val Asp Val Asn Met Asn Lys



385 390 395 400

Met Pro Asp Val Ala Met Thr Leu Ala Val Val Ala Leu Phe Ala Asp

405 410 415

Gly Pro Thr Thr lle Arg Asp Val Ala Ser Trp Arg Val Lys Glu Thr

420 425 430

Glu Arg Met lle Ala lle Cys Thr Glu Leu Arg Lys Leu Gly Ala Thr

435 440 445

Val Glu Glu Gly Ser Asp Tyr Cys Val lle Thr Pro Pro Ala Lys Val

450 455 460

Lys Pro Ala Glu lle Asp Thr Tyr Asp Asp His Arg Met Ala Met Ala

465 470 475 480

Phe Ser Leu Ala Ala Cys Ala Asp Val Pro Val Thr lle Lys Asp Pro

485 490 495

Gly Cys Thr Arg Lys Thr Phe Pro Asp Tyr Phe GIn Val Leu Glu Ser

500 505 510



Ile Thr Lys His

515

<210> 77
<211> 455
<212> PRT

<213> Glycine max

<400> 77

Met Ala Ser Val Ala Ala Ala Glu Lys Pro Ser Thr Ser Pro Glu lle

1 5 10 15

Val Leu Glu Pro lle Lys Asp Phe Ser Gly Thr lle Thr Leu Pro Gly

20 25 30

Ser Lys Ser Leu Ser Asn Arg lle Leu Leu Leu Ala Ala Leu Ser Glu

35 40 45

Gly Thr Thr Val Val Asp Asn Leu Leu Tyr Ser Glu Asp lle His Tyr

50 55 60

Met Leu Gly Ala Leu Arg Thr Leu Gly Leu Arg Val Glu Asp Asp Lys

65 70 75 80



Thr Thr Lys GIn Ala lle Val Glu Gly Cys Gly Gly Leu Phe Pro Thr

85 90 95

Ser Lys Glu Ser Lys Asp Glu lle Asn Leu Phe Leu Gly Asn Ala Gly

100 105 110

Thr Ala Met Arg Pro Leu Thr Ala Ala Val Val Ala Ala Gly Gly Asn

115 120 125

Ala Ser Tyr Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro lle

130 135 140

Gly Asp Leu Val Ala Gly Leu Lys GIn Leu Gly Ala Asp Val Asp Cys

145 150 155 160

Phe Leu Gly Thr Asn Cys Pro Pro Val Arg Val Asn Gly Lys Gly Gly

165 170 175

Leu Pro Gly Gly Lys Val Lys Leu Ser Gly Ser Val Ser Ser GIn Tyr

180 185 190

Leu Thr Ala Leu Leu Met Ala Ala Pro Leu Ala Leu Gly Asp Val Glu

195 200 205



Ile Glu lle Val Asp Lys Leu lle Ser Val Pro Tyr Val Glu Met Thr

210 215 220

Leu Lys Leu Met Glu Arg Phe Gly Val Ser Val Glu His Ser Gly Asn

225 230 235 240

Trp Asp Arg Phe Leu Val His Gly Gly GIn Lys Tyr Lys Ser Pro Gly

245 250 255

Asn Ala Phe Val Glu Gly Asp Ala Ser Ser Ala Ser Tyr Leu Leu Ala

260 265 270

Gly Ala Ala lle Thr Gly Gly Thr Ile Thr Val Asn Gly Cys Gly Thr

275 280 285

Ser Ser Leu GIn Gly Asp Val Lys Phe Ala Glu Val Leu Glu Lys Met

290 295 300

Gly Ala Lys Val Thr Trp Ser Glu Asn Ser Val Thr Val Ser Gly Pro

305 310 315 320

Pro Arg Asp Phe Ser Gly Arg Lys Val Leu Arg Gly lle Asp Val Asn

325 330 335



Met Asn Lys Met Pro Asp Val Ala Met Thr Leu Ala Val Val Ala Leu

340 345 350

Phe Ala Asn Gly Pro Thr Ala Ile Arg Asp Val Ala Ser Trp Arg Val

355 360 365

Lys Glu Thr Glu Arg Met lle Ala lle Cys Thr Glu Leu Arg Lys Leu

370 375 380

Gly Ala Thr Val Glu Glu Gly Pro Asp Tyr Cys Val lle Thr Pro Pro

385 390 395 400

Glu Lys Leu Asn Val Thr Ala lle Asp Thr Tyr Asp Asp His Arg Met

405 410 415

Ala Met Ala Phe Ser Leu Ala Ala Cys Gly Asp Val Pro Val Thr lle

420 425 430

Lys Asp Pro Gly Cys Thr Arg Lys Thr Phe Pro Asp Tyr Phe Glu Val

435 440 445

Leu Glu Arg Leu Thr Lys His



450 455

<210> 78
<211> 456
<212> PRT

<213> Triticum aestivum

<400> 78

Met Ala Thr Ser Val Ala Ala Pro Ala Ala Pro Ser Gly Ala Glu Glu

1 5 10 15

Val Val Leu GIn Pro lle Arg Glu lle Ser Gly Ala Val GIn Leu Pro

20 25 30

Gly Ser Lys Ser Leu Ser Asn Arg lle Leu Leu Leu Ser Ala Leu Ser

35 40 45

Glu Gly Thr Thr Val Val Asp Asn Leu Leu Asn Ser Glu Asp Val His

50 55 60

Tyr Met Leu Glu Ala Leu Glu Ala Leu Gly Leu Ser Val Glu Ala Asp

65 70 75 80

Lys Val Ala Lys Arg Ala Val Val Val Gly Cys Gly Gly Arg Phe Pro



85 90 95

Val Glu Lys Asp Ala GIn Glu Glu Val Lys Leu Phe Leu Gly Asn Ala

100 105 110

Gly Thr Ala Met Arg Pro Leu Thr Ala Ala Val Val Ala Ala Gly Gly

115 120 125

Asn Ala Thr Tyr Val Leu Asp Gly Val Pro Arg Met Arg Glu Arg Pro

130 135 140

Ile Gly Asp Leu Val Val Gly Leu GIn GIn Leu Gly Ala Asp Ala Asp

145 150 155 160

Cys Phe Leu Gly Thr Asn Cys Pro Pro Val Arg lle Asn Gly Lys Gly

165 170 175

Gly Leu Pro Gly Gly Lys Val Lys Leu Ser Gly Ser lle Ser Ser GIn

180 185 190

Tyr Leu Ser Ser Leu Leu Met Ala Ala Pro Leu Ala Leu Glu Asp Val

195 200 205



Glu lle Glu lle lle Asp Lys Leu lle Ser Val Pro Tyr Val Glu Met

210 215 220

Thr Leu Lys Leu Met Glu Arg Phe Gly Val Thr Ala Glu His Ser Asp

225 230 235 240

Ser Trp Asp Arg Phe Tyr lle Lys Gly Gly GIn Lys Tyr Lys Ser Pro

245 250 255

Gly Asn Ala Tyr Val Glu Gly Asp Ala Ser Ser Ala Ser Tyr Phe Leu

260 265 270

Ala Gly Ala Ala lle Thr Gly Gly Thr Val Thr Val Glu Gly Cys Gly

275 280 285

Thr Thr Ser Leu GIn Gly Asp Val Lys Phe Ala Glu Val Leu Glu Met

290 295 300

Met Gly Ala Lys Val Thr Trp Thr Asp Thr Ser Val Thr Val Thr Gly

305 310 315 320

Pro Pro Arg GIn Pro Phe Gly Arg Lys His Leu Lys Ala Val Asp Val

325 330 335



Asn Met Asn Lys Met Pro Asp Val Ala Met Thr Leu Ala Val Val Ala

340 345 350

Leu Phe Ala Asp Gly Pro Thr Ala lle Arg Asp Val Ala Ser Trp Arg

355 360 365

Val Lys Glu Thr Glu Arg Met Val Ala lle Arg Thr Glu Leu Thr Lys

370 375 380

Leu Gly Ala Thr Val Glu Glu Gly Pro Asp Tyr Cys lle lle Thr Pro

385 390 395 400

Pro Glu Lys Leu Asn lle Thr Ala lle Asp Thr Tyr Asp Asp His Arg

405 410 415

Met Ala Met Ala Phe Ser Leu Ala Ala Cys Ala Glu Val Pro Val Thr

420 425 430

Ile Arg Asp Pro Gly Cys Thr Arg Lys Thr Phe Pro Asn Tyr Phe Asp

435 440 445

Val Leu Ser Thr Phe Val Lys Asn

450 455



<210> 79
<211> 1464
<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-28 v5 and TraP4 v2

<400> 79

atgcttgcta gacaaggtgg aagtctgaga gettctcaat gcaacgetgg acttgctaga 60

agagttgaag ttggtgctct tgttgttcct agacctatct ctgttaacga cgttgttcct 120

cacgtttact ctgctccact ttctgttget agaaggtctt gctctaagtc ctccattagg 180

tccactagaa ggcttcaaac tactgtgtge tctgetgcaa gagggatgee agecttgtet 240

ttacctggat caaagagtat cacagctagg gcactctttc ttgetgetge tgetgatggg 300

gttactactt tggtgaggcc attgagaagt gacgacacag aaggattcge tgaggggtta 360

gttcgtttag gctatcgtgt agggaggaca cccgatactt ggcaagtcga tggcagacca 420

caaggaccag cagtggctga ggctgacgtc tactgtagag acggagcaac caccgctaga 480

ttcttgccaa ccttagcage tgetggtcac ggaacataca gatttgatge ttcaccacag 540

atgaggagac gtcctctttt gcccttaage agagecttga gggatttggg tgtegatctt 600



agacacgaag aagctgaagg tcatcaccct ctgactgtcc gtgetgetgg ggttgaagga 660

ggagaggtta ctttggatgc tggtcagtca agtcagtatc tcactgectt gttgetectt 720

ggtccectta caagacaagg actgaggata agggttactg atttggtgtc agcaccatac 780

gtggagatta cgcttgcaat gatgagggct ttcggagttg aagtggcaag ggagggagat 840

gtgttcgttg ttccacctgg tggatatcgt gcaactacgt atgctataga acccgacgca 900

agtactgctt cttacttctt cgcagctgct getttgactce ctggagetga agtgactgta 960

cctgggttag gcacgggagce acttcaagga gatttgggat ttgtagatgt cttaaggaga 1020

atgggagccg aggtgtecgt aggagetgat gcaaccactg ttagaggaac tggtgaattg 1080

cgtggcctta cagccaacat gagagacata agtgatacga tgccgaccct cgetgecaata 1140

gcaccctttg ctagtgctcc agttagaatc gaggatgttg ccaacactcg tgtcaaagaa 1200

tgtgacagac ttgaggcttg tgcagagaac cttaggaggt tgggagtaag ggttgcaacg 1260

ggtccggact ggattgagat acaccctggt ccagetactg gtgctcaagt cacaagetat 1320

ggtgatcaca gaattgtgat gtcatttgca gtgactggac ttcgtgtgee tgggatcage 1380

ttcgacgacc ctggctgtgt tcgtaagact tttcctgggt ttcacgagge tttcgcagaa 1440

ttgaggcgtg gecattgggag ctga 1464



<210> 80
<211> 1434
<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-28 v5 and TraP5 v2

<400> 80

atgcaactcc tgaatcagag gcaagccctg cgtcttggte gttcatctge ttcaaagaac 60

cagcaagttg ctccactggce ctctaggect gettettect tgagegtcag cgeatccage 120

gtcgcacctg cacctgettg ctcagetect getggagetg gaaggegtge tgttgtcgtg 180

agagcagcaa gagggatgcc agccttgtct ttacctggat caaagagtat cacagctagg 240

gcactctttc ttgctgetge tgctgatggg gttactactt tggtgaggec attgagaagt 300

gacgacacag aaggattcgc tgaggggtta gttcgtttag getatcgtgt agggaggaca 360

cccgatactt ggcaagtcga tggcagacca caaggaccag cagtggetga ggetgacgtc 420

tactgtagag acggagcaac caccgctaga ttcttgecaa ccttagecage tgetggtcac 480

ggaacataca gatttgatgc ttcaccacag atgaggagac gtcctctttt gcecttaage 540

agagccttga gggatttggg tgtcgatctt agacacgaag aagctgaagg tcatcaccct 600

ctgactgtcc gtgctgetgg ggttgaagga ggagaggtta ctttggatge tggtcagtca 660



agtcagtatc tcactgcctt gttgctectt ggteccctta caagacaagg actgaggata 720

agggttactg atttggtgtc agcaccatac gtggagatta cgcttgcaat gatgaggget 780

ttcggagttg aagtggcaag ggagggagat gtgttcgttg ttccacctgg tggatatcgt 840

gcaactacgt atgctataga acccgacgca agtactgctt cttacttctt cgcagetget 900

gctttgactc ctggagctga agtgactgta cctgggttag gcacgggage acttcaagga 960

gatttgggat ttgtagatgt cttaaggaga atgggagccg aggtgtccgt aggagetgat 1020

gcaaccactg ttagaggaac tggtgaattg cgtggcctta cagccaacat gagagacata 1080

agtgatacga tgccgaccct cgetgecaata geaccctttg ctagtgetcc agttagaatc 1140

gaggatgttg ccaacactcg tgtcaaagaa tgtgacagac ttgaggcttg tgcagagaac 1200

cttaggaggt tgggagtaag ggttgcaacg ggtccggact ggattgagat acaccctggt 1260

ccagctactg gtgctcaagt cacaagctat ggtgatcaca gaattgtgat gtcatttgca 1320

gtgactggac ttcgtgtgec tgggatcage ttcgacgacc ctggetgtgt tcgtaagact 1380

tttcctgggt ttcacgagge tttcgcagaa ttgaggegtg geattgggag ctga 1434

<210> 81

<211> 1446

<212> DNA

<213> Artificial Sequence



<220>

<223> In-frame fusion of dgt-28 v5 and TraP8 v2

<400> 81

atggctcaat ctagcagaat ctgccacggt gtgcagaacc catgtgtgat catttccaat 60

ctctccaaat ccaaccagaa caaatctcct ttctcagtca gectcaagac tcaccagcag 120

cagcgtcgtg cttaccagat atctagctgg ggattgaaga agtcaaacaa cgggtecgtg 180

attcgtccgg ttaaggcage aagagggatg ccagecttgt ctttacctgg atcaaagagt 240

atcacagcta gggcactctt tcttgetget getgetgatg gggttactac tttggtgagg 300

ccattgagaa gtgacgacac agaaggattc gctgaggggt tagttcgttt aggctatcgt 360

gtagggagga cacccgatac ttggcaagtc gatggcagac cacaaggacc agcagtgget 420

gaggctgacg tctactgtag agacggagca accaccgcta gattcttgec aaccttagca 480

gctgetggtc acggaacata cagatttgat gcttcaccac agatgaggag acgtectctt 540

ttgcccttaa gcagagectt gagggatttg ggtgtegatce ttagacacga agaagetgaa 600

ggtcatcacc ctctgactgt ccgtgetget ggggttgaag gaggagaggt tactttggat 660

gctggtcagt caagtcagta tctcactgec ttgttgetec ttggtecect tacaagacaa 720

ggactgagga taagggttac tgatttggtg tcagcaccat acgtggagat tacgecttgca 780



atgatgaggg ctttcggagt tgaagtggca agggagggag atgtgttcgt tgttccacct 840

ggtggatatc gtgcaactac gtatgctata gaacccgacg caagtactge ttcttacttc 900

ttcgcagetg ctgctttgac tectggagcet gaagtgactg tacctgggtt aggcacggga 960

gcacttcaag gagatttggg atttgtagat gtcttaagga gaatgggagce cgaggtgtcc 1020

gtaggagctg atgcaaccac tgttagagga actggtgaat tgcgtggect tacagccaac 1080

atgagagaca taagtgatac gatgccgacc ctcgctgecaa tagecaccctt tgectagtget 1140

ccagttagaa tcgaggatgt tgccaacact cgtgtcaaag aatgtgacag acttgagget 1200

tgtgcagaga accttaggag gttgggagta agggttgcaa cgggteccgga ctggattgag 1260

atacaccctg gtccagctac tggtgctcaa gtcacaagct atggtgatca cagaattgtg 1320

atgtcatttg cagtgactgg acttcgtgtg cctgggatca gettcgacga cecctggetgt 1380

gttcgtaaga cttttcctgg gtttcacgag getttcgeag aattgaggeg tggeattggg 1440

agctga 1446

<210> 82

<211> 1446

<212> DNA

<213> Artificial Sequence

<220>



<223> In-frame fusion of dgt-28 v5 and TraP9 v2

<400> 82

atggcacaag ccagccgtat ctgccagaat ccatgtgtga tatccaatct ccccaaaagc 60

aaccaccgta agtccccttt ctctgtctca ctcaagacge atcagectag agectcttca 120

tggggactta agaagtctgg caccatgctg aacggttcag tgattagacc cgtcaaggtg 180

acagcttctg tttccgcage aagagggatg ccagecttgt ctttacctgg atcaaagagt 240

atcacagcta gggcactctt tcttgetget getgetgatg gggttactac tttggtgagg 300

ccattgagaa gtgacgacac agaaggattc gctgaggggt tagttcgttt aggetatcgt 360

gtagggagga cacccgatac ttggcaagtc gatggcagac cacaaggacc agcagtgget 420

gaggctgacg tctactgtag agacggagca accaccgcta gattcttgee aaccttagca 480

gctgetggtec acggaacata cagatttgat gettcaccac agatgaggag acgtectctt 540

ttgcccttaa gcagagectt gagggatttg ggtgtegatce ttagacacga agaagetgaa 600

ggtcatcacc ctctgactgt ccgtgetget ggggttgaag gaggagaggt tactttggat 660

gctggtcagt caagtcagta tctcactgec ttgttgetec ttggteccect tacaagacaa 720

ggactgagga taagggttac tgatttggtg tcagcaccat acgtggagat tacgecttgca 780

atgatgaggg ctttcggagt tgaagtggca agggagggag atgtgttcgt tgttccacct 840



ggtggatatc gtgcaactac gtatgctata gaacccgacg caagtactge ttcttacttc 900

ttcgcagctg ctgctttgac tectggagcet gaagtgactg tacctgggtt aggcacggga 960

gcacttcaag gagatttggg atttgtagat gtcttaagga gaatgggage cgaggtgtcc 1020

gtaggagctg atgcaaccac tgttagagga actggtgaat tgcgtggect tacagccaac 1080

atgagagaca taagtgatac gatgccgacc ctcgctgecaa tagcaccctt tgectagtget 1140

ccagttagaa tcgaggatgt tgccaacact cgtgtcaaag aatgtgacag acttgagget 1200

tgtgcagaga accttaggag gttgggagta agggttgcaa cgggtccgga ctggattgag 1260

atacaccctg gtccagctac tggtgctcaa gtcacaagct atggtgatca cagaattgtg 1320

atgtcatttg cagtgactgg acttcgtgtg cctgggatca gettcgacga ccctggetgt 1380

gttcgtaaga cttttcctgg gtttcacgag getttcgeag aattgaggeg tggeattggg 1440

agctga 1446

<210> 83

<211> 1473

<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-28 v5 and TraP12 v2



<400> 83

atggcacaat ctagcagaat ctgccacggt gtgcagaacc catgtgtgat catttcaaat 60

ctctcaaagt ccaatcagaa caaatcacct ttctccgtct ccctcaagac acaccagcat 120

ccaagggcat acccgataag cagctcatgg ggactcaaga agagcggaat gactctgatt 180

ggctctgage ttcgtectct taaggttatg tectetgttt ccgcagcaag agggatgecca 240

gccttgtctt tacctggatc aaagagtatc acagctaggg cactctttct tgetgetget 300

gctgatgggg ttactacttt ggtgaggceca ttgagaagtg acgacacaga aggattcget 360

gaggggttag ttcgtttagg ctatcgtgta gggaggacac ccgatacttg gcaagtcgat 420

ggcagaccac aaggaccagc agtggctgag getgacgtct actgtagaga cggagcaacc 480

accgctagat tcttgccaac cttagcagct getggtcacg gaacatacag atttgatget 540

tcaccacaga tgaggagacg tcctcttttg cccttaagea gagecttgag ggatttgggt 600

gtcgatctta gacacgaaga agctgaaggt catcaccctc tgactgteeg tgetgetggg 660

gttgaaggag gagaggttac tttggatgct ggtcagtcaa gtcagtatct cactgecttg 720

ttgctecttg gtccecttac aagacaagga ctgaggataa gggttactga tttggtgtca 780

gcaccatacg tggagattac gcttgcaatg atgagggctt tcggagttga agtggcaagg 840

gagggagatg tgttcgttgt tccacctggt ggatatcgtg caactacgta tgctatagaa 900



cccgacgcaa gtactgctte ttacttcttc gcagetgetg ctttgactce tggagetgaa 960

gtgactgtac ctgggttagg cacgggagca cttcaaggag atttgggatt tgtagatgtc 1020

ttaaggagaa tgggagccga ggtgtecgta ggagetgatg caaccactgt tagaggaact 1080

ggtgaattgc gtggccttac agccaacatg agagacataa gtgatacgat geccgacectc 1140

gctgcaatag caccctttge tagtgcetcca gttagaatcg aggatgttge caacactegt 1200

gtcaaagaat gtgacagact tgaggcttgt gcagagaacc ttaggaggtt gggagtaagg 1260

gttgcaacgg gtccggactg gattgagata caccctggtc cagctactgg tgctcaagtc 1320

acaagctatg gtgatcacag aattgtgatg tcatttgcag tgactggact tcgtgtgect 1380

gggatcagct tcgacgaccc tggcetgtgtt cgtaagactt ttcctgggtt tcacgagget 1440

ttcgcagaat tgaggcegtgg cattgggagce tga 1473

<210> 84

<211> 1455

<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-28 v5 and TraP13 v2

<400> 84

atggcacaag ttagcagaat ctgtaatggt gtgcagaacc catctcttat ctccaatctc 60



tcaaagtcca gccaacgtaa gtctececte agegtgtcte tgaaaactca gcageccaga 120

gcttcttcat ggggtttgaa gaaatctgga acgatgctta acggctcagt cattcgtccg 180

gttaaggtga cagccteegt ctecgetget agagggatge cagecttgte tttacctgga 240

tcaaagagta tcacagctag ggcactcttt cttgetgetg ctgetgatgg ggttactact 300

ttggtgaggc cattgagaag tgacgacaca gaaggattcg ctgaggggtt agttcgttta 360

ggctatcgtg tagggaggac acccgatact tggcaagtcg atggcagacc acaaggacca 420

gcagtggctg aggctgacgt ctactgtaga gacggagcaa ccaccgctag attcttgcca 480

accttagcag ctgctggtca cggaacatac agatttgatg cttcaccaca gatgaggaga 540

cgtcctcttt tgeccttaag cagagecttg agggatttgg gtgtcgatct tagacacgaa 600

gaagctgaag gtcatcaccc tctgactgte cgtgetgetg gggttgaagg aggagaggtt 660

actttggatg ctggtcagtc aagtcagtat ctcactgcct tgttgctect tggtecectt 720

acaagacaag gactgaggat aagggttact gatttggtgt cagcaccata cgtggagatt 780

acgcttgcaa tgatgagggc tttcggagtt gaagtggcaa gggagggaga tgtgttegtt 840

gttccacctg gtggatatcg tgcaactacg tatgctatag aacccgacge aagtactget 900

tcttacttct tcgeagetge tgetttgact cctggagetg aagtgactgt acctgggtta 960



ggcacgggag cacttcaagg agatttggga tttgtagatg tcttaaggag aatgggagec 1020

gaggtgtccg taggagctga tgcaaccact gttagaggaa ctggtgaatt gegtggectt 1080

acagccaaca tgagagacat aagtgatacg atgccgaccc tcgetgcaat agcacecttt 1140

gctagtgcetc cagttagaat cgaggatgtt gccaacactc gtgtcaaaga atgtgacaga 1200

cttgaggctt gtgcagagaa ccttaggagg ttgggagtaa gggttgcaac gggtccggac 1260

tggattgaga tacaccctgg tccagctact ggtgctcaag tcacaagcta tggtgatcac 1320

agaattgtga tgtcatttgc agtgactgga cttcgtgtge ctgggatcag cttcgacgac 1380

cctggctgtg ttcgtaagac ttttcctggg tttcacgagg ctitcgcaga attgaggegt 1440

ggcattggga gctga 1455

<210> 85

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Ubiquitin Forward

<400> 85

gcgaagatcc aggacaagga 20



<210> 86
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Ubiquitin Reverse

<400> 86

ctgcttaccg gcaaagatga g 21

<210> 87
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide Ubiquitin Probe

<400> 87

ttcceeegga ccagceagegt 20

<210> 88
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide VirC Forward



<400> 88

ccgacgagaa agaccagcaa 20

<210> 89
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide VirC reverse

<400> 89

cttaagttgt cgatcgggac tgt 23

<210> 90
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide VirC Probe

<400> 90

tgagcctctc gtcgecgatc acat 24

<210> 91

<211> 20



<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Pinb Forward

<400> 91

attttccatt cacttggccc 20

<210> 92
<211> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Pinb Reverse

<400> 92

tgctatctgg ctcagetgce 19

<210> 93
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Probe oligonucleotide Pinb Probe

<400> 93



atggtggaag ggeggtigtg a 21

<210> 94
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Actl Promoter Forward

<400> 94

ctccecgegea ccgatctg 18

<210> 95
<211> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide Actl Promoter Reverse

<400> 95

ccecgeccctc tectcettte 19

<210> 96
<211> 21
<212> DNA

<213> Artificial Sequence



<220>

<223> Probe oligonucleotide Actl Promoter Probe

<400> 96

aagccgcctc tegeccaccc a 21

<210> 97
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-2-1 Primer 1

<400> 97

ggtttgttga atccctctgt tggt 24

<210> 98
<211> 25
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-2-1 Primer 2

<400> 98

gtggtcatga cagtatgata acagg 25



<210> 99
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-8-1 Primer 1

<400> 99

gggtctgcec aatgaagega 20

<210> 100
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-8-1 Primer 2

<400> 100

tctecgcttct ctcataacac ategtg 26

<210> 101
<211> 22
<212> DNA

<213> Artificial Sequence

<220>



<223> Primer oligonucleotide hh08-6729-5-1 Primer 1

<400> 101

gacctctctc accctectec tc 22

<210> 102
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6729-5-1 Primer 2

<400> 102

Ccaaataata agtgagagag gggcat 26

<210> 103
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-14-1 Primer 1

<400> 103

tagttcccect gtegtgtgea aa 22

<210> 104



<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-14-1 Primer 2

<400> 104

caacagcagc ctcaccaatc ac 22

<210> 105
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-5-1 Primer 1

<400> 105

caagaacggt gctccttttt taag 24

<210> 106
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-5-1 Primer 2



<400> 106

agcccttcect ctgeatectt a 21

<210> 107
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-8-1 Primer 1

<400> 107

ggctgtgttg cacacaaata gaga 24

<210> 108
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-8-1 Primer 2

<400> 108

cagcagcacg gtaggtagat tgt 23

<210> 109
<211> 24

<212> DNA



<213> Artificial Sequence

<220>

<223> Primer oligonucleotide gt19-6752-4-1 Primer 1

<400> 109

ccgataagac ggcaactgat taaa 24

<210> 110
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide gt19-6752-4-1 Primer 2

<400> 110

aggctggctt ctagtggaag gag 23

<210> 111
<211> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6761-1-1 Primer 1

<400> 111

gggtttccgg ctggagacg 19



<210> 112
<211> 28
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6761-1-1 Primer 2

<400> 112

CcCcaaaagcaa ttttcgttat aagatgcc 28

<210> 113
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-6-1 Primer 1

<400> 113

ccagataatc tgtgggctcc tg 22

<210> 114
<211> 20
<212> DNA

<213> Artificial Sequence



<220>

<223> Primer oligonucleotide yl02-6762-6-1 Primer 2

<400> 114

gcagcagctt gecttaagea 20

<210> 115
<211> 27
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-10-1 Primer 1

<400> 115

tgcttgtttc tgttgtcatc ataggtt 27

<210> 116
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-10-1 Primer 2

<400> 116

catttgttgg gtttccacgt acg 23



<210> 117
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-8-1 Primer 1

<400> 117

gagcgcggct aaaggtcaaa ac 22

<210> 118
<211> 25
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-8-1 Primer 2

<400> 118

ccgatttaca tggacttgat ggagt 25

<210> 119
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-2-1 Primer 1



<400> 119

ggtttgttga atccctctgt tggt 24

<210> 120
<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-2-1 Primer 2

<400> 120

gcegecteca gtgagtgttg ctgettgtgt ag 32

<210> 121
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-8-1 Primer 1

<400> 121

gggtctgecc aatgaagega 20

<210> 122

<211> 37



<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6678-8-1 Primer 2

<400> 122

gccgecteca taatgtgtga gtagttceca gataagg

<210> 123
<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6729-5-1 Primer 1

<400> 123

gecegecteca gtgagtgttg ctgettgtgt ag 32

<210> 124
<211> 26
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6729-5-1 Primer 2

<400> 124

37



ccaaataata agtgagagag gggcat 26

<210> 125
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-14-1 Primer 1

<400> 125

gccgecteca taatgtgtga gtagttceca gataagg 37

<210> 126
<211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-14-1 Primer 2

<400> 126

caacagcagc ctcaccaatc ac 22

<210> 127
<211> 37
<212> DNA

<213> Artificial Sequence



<220>

<223> Primer oligonucleotide mp45-6739-5-1 Primer 1

<400> 127

gccgcecteca taatgtgtga gtagttccca gataagg 37

<210> 128
<211> 21
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide mp45-6739-5-1 Primer 2

<400> 128

agcccttcct ctgeatectt a 21

<210> 129
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-8-1

<400> 129

gccgcecteca taatgtgtga gtagttccca gataagg 37



<210> 130
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-8-1 Primer 2

<400> 130

cagcagcacg gtaggtagat tgt 23

<210> 131
<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide gt19-6752-4-1 Primer 1

<400> 131

gcegecteca gtgagtgttg ctgettgtgt ag 32

<210> 132
<211> 23
<212> DNA

<213> Artificial Sequence

<220>



<223> Primer oligonucleotide gt19-6752-4-1 Primer 2

<400> 132

aggctggctt ctagtggaag gag 23

<210> 133
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6761-1-1 Primer 1

<400> 133

gccgecteca taatgtgtga gtagttceca gataagg 37

<210> 134
<211> 28
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6761-1-1 Primer 2

<400> 134

Ccaaaagcaa ttttcgttat aagatgcc 28

<210> 135



<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-6-1 Primer 1

<400> 135

gcegecteca gtgagtgttg ctgcttgtgt ag 32

<210> 136
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide yl02-6762-6-1 SEQ ID NO:2

<400> 136

gcagcagctt gecttaagea 20

<210> 137
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-10-1 Primer 1



<400> 137

gccgecteca taatgtgtga gtagttccca gataagg

<210> 138
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-10-1 Primer 2

<400> 138

catttgttgg gtttccacgt acg 23

<210> 139
<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-8-1 Primer 1

<400> 139

gcegecteca gtgagtgttg ctgettgtgt ag 32

<210> 140
<211> 25

<212> DNA

37



<213> Artificial Sequence

<220>

<223> Primer oligonucleotide hh08-6780-8-1 Primer 2

<400> 140

ccgatttaca tggacttgat ggagt

<210> 141
<211> 6
<212> PRT

<213> Artificial Sequence

<220>

<223> Mutant Class | EPSPS motif

<400> 141

Leu Gly Asn Ala Ala Thr

1 5

<210> 142
<211> 9
<212> PRT

<213> Artificial Sequence

<220>

<223> Mutant Class | EPSPS motif

25



<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa can be Ala, Ser, or Thr

<400> 142

Ala Leu Leu Met Xaa Ala Pro Leu Thr

<210> 143
<211> 1431
<212> DNA

<213> Artificial Sequence

<220>

<223> In-frame fusion of dgt-31 v3 and TraP23 v2

<400> 143

atggcacaga tcaacaagtc tgctaatggg gttaggaacg cttcactgat aagcaacttc 60

tccaataccc gtcaagccaa atcccctttce teectectcat gcggaacaag actgaagaac 120

agcagcagag gtttgaagaa ggtggcagtt aggctcattg getcccgtgt caaagtgtct 180

gcctcaatga ctgtgattga catccctgge tcaaagtcag ttactgecag ageattgttc 240

ctcgecagcag ctgetgatgg cactacaact cttttgagac ctcttcacag cgatgacacg 300



gaaggcttca ctgagggtct cactcgtttg ggatacgcag tggttagaga acccgatagg 360

tggcacatag aaggacgtcc ctceggtceca gcagcagceag atgcagaagt tcactgtagg 420

gacggtgcta caactgctcg ctttcttcca acccttgeag ctgetgetge ctccggaacg 480

tatcgtttcg acgcatcage tcagatgagg cgtagacccc tcgetcecct cacggaaget 540

cttagaacac ttggagtgga ccttaggcat gatggagctg aaggccacca ccccttgaca 600

attcaagcct ctggtgttaa gggtggagga cttacgetcg acgetggtga gtcatctcag 660

tacttgacag ctctgctcat gettggtect ctgaccgcag agggactgag aatagaagtt 720

acggagcttg tctctgetcc ttatgtggag atcacccttg caatgatgag aggctttggt 780

gtggaggttg ttagggaggg gaatactttc actgtgectc ctggaggtta cagagctaca 840

acttatgcca tagaaccgga cgcaagcaca gcttectact tetttgcage agcageectc 900

actgggaggg aagtgacggt gectggettg ggecactggag cacttcaagg tgatcttagg 960

ttcacggagg tcctcagaag gatggacgct gatgttcgea caacgtecga ctctacaaca 1020

gtgcgctcag atggtcgect tgetgggttg actgtcaaca tgagggacat aagecgacaca 1080

atgccaacac tggcagctat agctccgtac gcaagctcac cagttaggat cgaggatgtc 1140

gcaaacaccc gtgtgaagga atgtgatagg ctggaggctt gegetcagaa tectecgetca 1200

atgggcatca ccgttcgcac tggaccagat tggattgaga tccatectgg gactcctaga 1260



ccgaccgaga tagccacaca cggtgatcat agaatcgtca tgtcatttge cgtggetgga 1320

cttagaaccc ctgggatgtc ttacgatgac cctggetgeg ttcgcaagac ttttectegt 1380

tttcatgaag agtttgcagc cttcgtggag cgctcatccg ctggagagtg a 1431

<210> 144

<211> 1245

<212> DNA

<213> Artificial Sequence

<220>

<223> DGT-31 v3 (codon optimized)

<400> 144

atgactgtga ttgacatccc tggctcaaag tcagttactg ccagagcatt gttcctcgca 60

gcagctgctg atggcactac aactcttttg agacctcttc acagegatga cacggaagge 120

ttcactgagg gtctcactcg tttgggatac gcagtggtta gagaacccga taggtggcac 180

atagaaggac gtcectecgg tccagecagea gecagatgeag aagttcactg tagggacggt 240

gctacaactg ctegctttct tccaaccctt gcagetgetg ctgecteegg aacgtatcgt 300

ttcgacgcat cagctcagat gaggegtaga cccctegetce ccctcacgga agetcttaga 360

acacttggag tggaccttag gcatgatgga gctgaaggcece accaccectt gacaattcaa 420



gcctctggtg ttaagggtgg aggacttacg ctcgacgcetg gtgagtcatc tcagtacttg 480

acagctctgc tcatgcttgg tectctgace gcagagggac tgagaataga agttacggag 540

cttgtctctg ctecttatgt ggagatcacc cttgcaatga tgagaggctt tggtgtggag 600

gttgttaggg aggggaatac tttcactgtg cctcctggag gttacagage tacaacttat 660

gccatagaac cggacgcaag cacagcttce tacttctttg cagcagcagce cctcactggg 720

agggaagtga cggtgectgg cttgggeact ggageacttc aaggtgatct taggttcacg 780

gaggtcctca gaaggatgga cgctgatgtt cgcacaacgt ccgactctac aacagtgege 840

tcagatggtc gecttgetgg gttgactgtc aacatgaggg acataagcga cacaatgcca 900

acactggcag ctatagctcc gtacgcaagc tcaccagtta ggatcgagga tgtcgcaaac 960

acccgtgtga aggaatgtga taggctggag gettgegcete agaatctecg ctcaatggge 1020

atcaccgttc gcactggacc agattggatt gagatccatc ctgggactcc tagaccgacc 1080

gagatagcca cacacggtga tcatagaatc gtcatgtcat ttgccgtgge tggacttaga 1140

acccctggga tgtcttacga tgaccctgge tgegttcgea agacttttee tegttttcat 1200

gaagagtttg cagccttcgt ggagcegcetca tccgetggag agtga 1245

<210> 145

<211> 414



<212> PRT

<213> Streptomyces pratensis ATCC 33331

<400> 145

Met Thr Val lle Asp Ile Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro

20 25 30

Leu His Ser Asp Asp Thr Glu Gly Phe Thr Glu Gly Leu Thr Arg Leu

35 40 45

Gly Tyr Ala Val Val Arg Glu Pro Asp Arg Trp His lle Glu Gly Arg

50 55 60

Pro Ser Gly Pro Ala Ala Ala Asp Ala Glu Val His Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Ala Ala Ser

85 90 95

Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu

100 105 110



Ala Pro Leu Thr Glu Ala Leu Arg Thr Leu Gly Val Asp Leu Arg His

115 120 125

Asp Gly Ala Glu Gly His His Pro Leu Thr lle GIn Ala Ser Gly Val

130 135 140

Lys Gly Gly Gly Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu

145 150 155 160

Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Glu Gly Leu Arg lle

165 170 175

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

180 185 190

Met Met Arg Gly Phe Gly Val Glu Val Val Arg Glu Gly Asn Thr Phe

195 200 205

Thr Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro

210 215 220

Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly



225 230 235 240

Arg Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp

245 250 255

Leu Arg Phe Thr Glu Val Leu Arg Arg Met Asp Ala Asp Val Arg Thr

260 265 270

Thr Ser Asp Ser Thr Thr Val Arg Ser Asp Gly Arg Leu Ala Gly Leu

275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala

290 295 300

Ile Ala Pro Tyr Ala Ser Ser Pro Val Arg lle Glu Asp Val Ala Asn

305 310 315 320

Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala GIn Asn Leu

325 330 335

Arg Ser Met Gly lle Thr Val Arg Thr Gly Pro Asp Trp lle Glu lle

340 345 350



His Pro Gly Thr Pro Arg Pro Thr Glu lle Ala Thr His Gly Asp His

355 360 365

Arg lle Val Met Ser Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Met

370 375 380

Ser Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Arg Phe His

385 390 395 400

Glu Glu Phe Ala Ala Phe Val Glu Arg Ser Ser Ala Gly Glu

405 410

<210> 146
<211> 410
<212> PRT

<213> Streptomyces davawensis

<400> 146

Met Pro Val Ala Asp lle Pro Gly Ser Lys Ser lle Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro

20 25 30



Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Ala Arg Leu

35 40 45

Gly Tyr Arg Val Gly Arg Thr Pro Asp Ser Trp GIn Val Asp Gly Arg

50 55 60

Pro GIn Gly Pro Ala Val Ala Glu Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly

85 90 95

Thr Tyr Arg Phe Asp Ala Ser Glu GIn Met Arg Arg Arg Pro Leu Leu

100 105 110

Pro Leu Thr Arg Ala Leu Arg Glu Leu Gly Val Asp Leu Arg His Glu

115 120 125

Glu Arg Asp Gly His His Pro Leu Thr Val Arg Ala Ala Gly Val Ala

130 135 140

Gly Gly Glu Val Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr

145 150 155 160



Ala Leu Leu Leu Leu Gly Pro Leu Thr Glu Lys Gly Leu Arg lle His

165 170 175

Val Thr Asp Leu Val Ser Val Pro Tyr lle Glu lle Thr Leu Ala Met

180 185 190

Met Arg Ala Phe Gly Val Glu Val Thr Arg Glu Gly His Asp Phe Val

195 200 205

Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro Asp

210 215 220

Ala Ser Thr Ser Ser Tyr Phe Phe Ala Ala Ala Ala Leu Ser Gly Gly

225 230 235 240

Glu Val Thr Val Pro Gly Leu Gly Glu Gly Ala Leu GIn Gly Asp Leu

245 250 255

Gly Phe Val Asp Val Leu Arg Arg Met Gly Ala Glu Val Glu lle Gly

260 265 270

Ala Asp Arg Thr Thr Val Arg Gly Thr Gly Glu Leu Arg Gly Leu Thr

275 280 285



Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle

290 295 300

Ala Pro Phe Ala Ser Gly Pro Val Arg lle Glu Asp Val Ala Asn Thr

305 310 315 320

Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg

325 330 335

Arg Leu Gly Val Arg Val Glu Thr Gly Pro Asp Trp lle Glu lle His

340 345 350

Pro Gly Ala Thr Pro Thr Gly Ala Glu lle Lys Thr Tyr Gly Asp His

355 360 365

Arg lle Val Met Ser Phe Ala Val Thr Gly Leu Arg Val Pro Gly lle

370 375 380

Ser Phe Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His

385 390 395 400

Glu Glu Phe Gly Ala Leu Arg Ala Arg Leu



405 410

<210> 147
<211> 1233
<212> DNA

<213> Streptomyces davawensis

<400> 147

atgccagttg ccgacatccc cggttccaag tccatcaceg cgegegecect cttectggeg 60

gcggeggecg acggagtcac caccctegtt cggeegetge ggteggacga caccgaggge 120

ttcgccgagg ggetggeecg getcgggtac cgegteggga ggaccecgga cagetggecag 180

gtggacggce geeecgeaggg ceccegeggte gecgaggegg acgtetactg ccgggacgge 240

gcgacgaccg cccgettect gecgacgetg geecgecgecg gecacggeac ctaccgette 300

gacgcctccg agcagatgeg ccgeegececeg ctgetgeege tcacceggge cetgegegag 360

ctgggegtgg acctgeggcea cgaggagegg gacggecacc acccgetgac cgtgegggeg 420

geeggggteg cgggeggega ggtgacgetg gacgecggac agtectcgea gtacctgace 480

geectgetge tgeteggecc getcaccgag aagggectge geatccatgt caccgacctg 540

gtcteggtge cgtacatcga gatcacccte gegatgatge gggegttcgg ggtggaggtg 600

accagggaag gccatgactt cgtegteccg ccgggeggcet accgegecac cacctacgee 660



atcgaacccg acgcectecac ctecagetac ttettcgeeg cegeggecct cteeggtgge 720

gaggtgaccg tgcegggtct cggtgagggce gegetccagg gegacctggg cttcgtcgac 780

gtactgcgce ggatgggege cgaggtggag atcggegegg accgeaccac ggtecgegge 840

accggcgaac tgegeggect caccgtcaac atgegggaca tctccgacac catgeccacc 900

ctcgeegceca tegeeccctt cgectegggg ccggtgegea tcgaggacgt cgeccaacacc 960

cgggtgaagg agtgcgaccg cctggaggec tgegeggaga acctgeggeg geteggegtg 1020

cgggtggaga cgggecccga ctggatcgag atccacceeg gegecaccee cacaggegeg 1080

gagatcaaga cctacggcga ccaccgcatc gtcatgtcect tcgeegtcac cggectecge 1140

gtgcccggta tttegttcga cgaccececgge tgegtecgea agactttece cggtttccac 1200

gaggagttcg gggcgctgeg cgegeggttg tga 1233

<210> 148
<211> 412
<212> PRT

<213> Streptomyces turgidiscabies

<400> 148

Met Ala Val Val Glu lle Pro Gly Ser Lys Ser lle Thr Ala Arg Ala

1 5 10 15



Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro

20 25 30

Leu Arg Ser Asp Asp Ser Glu Gly Phe Ala Glu Gly Leu Val Gly Leu

35 40 45

Gly Tyr Arg Val Gly Arg Thr Pro Gly Ala Trp GIn lle Asp Gly Arg

50 55 60

Pro GIn Gly Pro Ala Ala Thr Glu Ala Asp Val His Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala Gly His Gly

85 90 95

Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg Pro Leu Ala

100 105 110

Pro Leu Thr Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Arg His Glu

115 120 125

Glu Ala Glu Gly His His Pro Leu Thr Val Glu Ala Ala Gly Val Glu

130 135 140



Gly Gly Asn Val Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr

145 150 155 160

Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Lys Gly Leu Arg lle His

165 170 175

Val Thr Asp Leu Val Ser Ala Pro Tyr Val Asp lle Thr lle Ala Met

180 185 190

Met Arg Glu Phe Gly Ala Glu Val Arg GIn Asp Gly Asp Val Phe Val

195 200 205

Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala Val Glu Pro Asp

210 215 220

Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Gly

225 230 235 240

Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu

245 250 255

Gly Phe Val Asp Val Leu Arg Arg Met Gly Ala Arg Val Glu lle Ala



260 265 270

Glu Asp Arg Thr Thr Val Thr Gly Thr Gly Glu Leu Arg Gly Leu Thr

275 280 285

Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala Leu

290 295 300

Ala Pro Phe Ala Ser Gly Pro Val Arg lle Glu Asp Val Ala Asn Thr

305 310 315 320

Arg Val Lys Glu Cys Asp Arg Leu Asp Ala Cys Ala Glu Asn Leu Arg

325 330 335

Arg Leu Gly Val Arg Val Glu Thr Gly Pro Asp Trp lle Glu lle His

340 345 350

Pro Gly Ala Val Pro Ala Pro Gly Thr Asp lle Lys Ser Tyr Gly Asp

355 360 365

His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu Arg Thr Pro Gly

370 375 380



Ile Thr Phe Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe

385 390 395 400

His Glu Ala Phe Gly Glu Leu Arg Arg Val Leu Gly

405 410

<210> 149
<211> 1239
<212> DNA

<213> Streptomyces turgidiscabies

<400> 149

atggcegtcg tagagattcc cggttccaag tccatcaceg cgegegecct cttectcgee 60

gcggcagecg acggggtcac caccctcgta cgececctge getcggacga cteggaggge 120

ttcgccgagg gectggtegg ceteggetac cgggteggge ggacccecgg cgectggecag 180

atcgacggcc geeegeaggg ccccgeggec accgaggeceg acgteccactg ccgegacgge 240

gccacgaccg ccecgettect ccccacccte gtegeegeeg gecacggeac ctaccgette 300

gacgcctccc cccagatgeg cegecgeecg ctegeccccc tcaccegege cetgegegac 360

ctgggegtgg acctgeggcea cgaggaggceg gaggggcacc acccgetgac cgtegaggeg 420

geggegcegtgg agggeggaaa cgtcacccte gacgeegggce agtectecca gtacctcace 480

gegctgctec tectgggecc cctgaccege aagggectge geatccacgt caccgaccte 540



gtctcggecc cctacgtgga catcaccatc gegatgatge gggagttcgg ggeggaggta 600

cgccaggacg gegacgtctt cgtggteeceg cecggeggcet accgggecac cacctacgee 660

gtcgagcccg atgectccac cgecagcetac ttettegegg cggeggeect caccggegge 720

gaggtgacgg tccegggect cggeaccgge gegetcecagg gegacctggg cticgtcgac 780

gtactgcgec geatgggege cecgggtggag atcgecgagg accgeacgac ggtcacggga 840

accggtgaac tccggggect gacggtcaac atgegggaca tctcegacac catgeccacc 900

ctggeggcegce tegeecectt cgegtecgge cccgtacgcea tcgaggacgt ggccaacacg 960

cgcgtgaagg agtgegaccg cctggacgcec tgegeggaga acctecggeg getgggggta 1020

cgggtggaga ccggacccga ctggatcgag atccacceeg gegeggtece tgececcegge 1080

acggacatca agtcgtacgg cgaccaccgc atcgtcatgt ccttcgeggt gaccggectg 1140

cgcacacccg ggatcacctt cgacgacccg gggtgegtac gcaagacgtt ccccgggttc 1200

cacgaggcgt tcggagagct gaggcegggta ctgggcetag 1239

<210> 150
<211> 423
<212> PRT

<213> Streptomyces acidiscabies



<400> 150

Met Pro Leu Val Asp lle Pro Gly Ser Lys Ser Leu Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro

20 25 30

Leu Arg Ser Asp Asp Ser Glu Gly Phe Ala Glu Gly Leu Ser Ser Leu

35 40 45

Gly Tyr Arg Val Gly Arg Ala Pro Asp Val Trp GIn Val Asp Gly Arg

50 55 60

Pro GIn Gly Pro Ala Val Thr Asp Val Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly

85 90 95

Thr Phe Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg Pro Leu Leu

100 105 110

Pro Leu Thr Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Arg His Glu



115 120 125

Asp Ala Glu Gly His His Pro Leu Thr Val Asn Ala Ala Gly Val Glu

130 135 140

Gly Gly Glu Val Val Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr

145 150 155 160

Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Thr Gly Leu Arg lle Arg

165 170 175

Val Thr Asp Leu Val Ser Val Pro Tyr Val Glu lle Thr lle Ala Met

180 185 190

Met Arg Ala Phe Gly Val Glu Val Lys GIn Glu Ala Thr Val Ser Thr

195 200 205

Asn Glu Pro Gly Ala Ser Gly Glu Arg Val Tyr Thr Val Pro Pro Gly

210 215 220

Gly Tyr Arg Ala Thr Thr Tyr Pro lle Glu Pro Asp Ala Ser Thr Ala

225 230 235 240



Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Gly Glu Val Thr Val

245 250 255

Pro Gly Leu Gly GIn Gly Ala Leu GIn Gly Asp Leu Gly Phe Val Glu

260 265 270

Val Leu Arg Lys Met Gly Ala Tyr Val Glu lle Ala Ala Asp Arg Thr

275 280 285

Thr Val Arg Gly Thr Gly Thr Leu Asn Gly Val Thr Val Thr Met Arg

290 295 300

Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro Phe Ala

305 310 315 320

Thr Gly Pro Val Arg lle Glu Asp Val Ala Asn Thr Arg Val Lys Glu

325 330 335

Cys Asp Arg Leu Asp Val Cys Ala Glu Asn Leu Arg Arg Leu Gly lle

340 345 350

Asp Val Ala Thr Gly Pro Asp Trp lle Glu lle His Pro Gly Thr Pro

355 360 365



Lys Pro Ala Glu lle Thr Thr His Gly Asp His Arg lle Val Met Ser

370 375 380

Phe Ala Val Thr Gly Leu Arg Thr Pro Gly lle Ser Phe Asp Asp Pro

385 390 395 400

Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His Glu Ala Phe Ala GIn

405 410 415

Leu Arg Lys Asp lle Thr Gly

420

<210> 151
<211> 1272
<212> DNA

<213> Streptomyces acidiscabies

<400> 151

atgcccctceg tcgacatcecc cggttccaag tecctcaccg cccgegecct cttectggeg 60

gcagcggegg acggtgtcac gaccctegtg cgeccectge getcggacga cteggaaggg 120

ttcgccgagg ggctgageag ccteggttat cgggtegggce gggegeegga cgtetggecag 180

gtggacggcc geeegeaggg cccggeggte acggacgtgg acgtgtactg ccgggacgge 240



gcgacgaccg cecgtttect gecgacgcete geegecgeeg gecacggeac gttecgettc 300

gacgcctcge cccagatgeg ccgeegeccce ctectcecac tcaccegege cetgegegac 360

ctcggegtgg acctgegeca cgaggacgeg gagggecacc acccectgac ggtcaacgeg 420

gceggggetgg agggeggega ggttgtecte gacgecggec agtectecca gtacctcacc 480

gegetgcetec tecttggtee cctcaccecge acgggectge geatecgegt caccgatctg 540

gtctcegtge cgtacgtgga gatcacgatc gegatgatga gggegttegg ggtggaggtg 600

aaacaggaag caaccgtttc cacaaacgaa cccggegect cgggegageg cgtctacacc 660

gtcecgeecg geggetaceg cgecaccacce taccccateg aacccgacge ctccaccgeg 720

agctacttct tcgccgeage ggecctcace ggeggegagg tcaccgtece cggectcgga 780

cagggcgcac ttcagggcega cttgggcttc gtggaggtcc tgecgcaagat gggegegtac 840

gtcgagatcg ccgecgaccg tacgacggtg cggggaaccg gecacgetgaa cggegtgacg 900

gtcaccatgc gcgacatcte cgacacgatg cccacccteg ccgegatege ccecttegee 960

accggcecccg tcegeatcga ggacgtegee aacaccecgeg tcaaggagtg cgaccgecte 1020

gacgtctgeg cggagaacct gegecgectce ggeatcgacg ttgegacggg ccccgactgg 1080

atcgagatcc accceggeac cccgaagcecc gecgagatca cgacccacgg cgaccaccge 1140

atcgtcatgt ccttcgeggt caccggectg cgecacgececg gtatttegtt cgacgaccce 1200



ggttgcgtce gcaagacttt ccceggtttc cacgaagegt tcgegeagtt gaggaaggac

atcaccgggt ga 1272

<210> 152
<211> 431
<212> PRT

<213> Streptomyces ipomoeae

<400> 152

Met Pro Asp Ala Pro Ala His Pro Arg Pro lle Gly GIn His Val Gly

1 5 10 15

Met Pro Leu Val Asp lle Pro Gly Ser Lys Ser lle Thr Ala Arg Ala

20 25 30

Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Leu Arg Pro

35 40 45

Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Thr Arg Leu

50 55 60

Gly Tyr Arg Val Gly Arg Thr Pro Asp Ser Trp Gin lle Asp Gly Arg

65 70 75 80

1260



Pro GIn Gly Pro Ala Val Lys Glu Ala Asp Val Tyr Cys Arg Asp Gly

85 90 95

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly

100 105 110

Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu Ala

115 120 125

Pro Leu Thr Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Val His Glu

130 135 140

Glu Ala Glu Gly His His Pro Leu Arg lle Ala Ala Asn Gly Val Thr

145 150 155 160

Gly Gly Asp Val Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr

165 170 175

Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Glu Gly Leu Arg lle Thr

180 185 190

Val Thr Asp Leu Val Ser Glu Pro Tyr Val Glu lle Thr Thr Ala Met



195 200 205

Met Arg Ala Phe Gly Ala Asp Val Arg Arg Glu Gly Arg Thr Tyr Val

210 215 220

Val Glu Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala Val Glu Pro Asp

225 230 235 240

Ala Ser Thr Ser Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Gly

245 250 255

Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu

260 265 270

Arg Phe Val Asp Val Leu Arg Arg Met Gly Ala Arg Val Asp Val Arg

275 280 285

Glu Asp Gly Thr Thr Val Thr Gly Thr Gly Glu Leu Arg Gly Leu Thr

290 295 300

Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle

305 310 315 320



Ala Pro Phe Ala Ser Gly Pro Val Arg lle Glu Asp Val Ala Asn Thr

325 330 335

Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg

340 345 350

Arg Leu Gly Ala Glu Val Ala Thr Gly Pro Asp Trp lle Glu lle Arg

355 360 365

Pro Gly Ala Pro Leu Thr Ser Thr Thr Asp lle Lys Thr Tyr Gly Asp

370 375 380

His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu Arg Val Pro Gly

385 390 395 400

Ile Thr Phe Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Asp Phe

405 410 415

His Glu Val Phe Ala Glu Phe Arg Arg Glu Leu Pro Gly Ala Glu

420 425 430

<210> 153
<211> 1296

<212> DNA



<213> Streptomyces ipomoeae

<400> 153

ttgceggacg cteeggeaca cccecgeccc atcggtcage atgteggeat geecectegte 60

gacatccccg gttccaagtc catcaccgec cgegecctct tectcgecge cgecagecgac 120

ggagtcacca cgctgcetacg acccctcaga tccgacgaca ccgagggctt cgeecgaggge 180

ctgacccggc tcggetaceg cgteggecgt acccccgact cctggeagat cgacggeegt 240

ccccagggec cggeggtcaa ggaggeggac gtetactgece gggacggege caccaccgee 300

cgcttectge ccaccctgge cgeegeegge cacggeacct accgettega cgectecgee 360

cagatgcgcc geegecccct ggececgete acccgggecc tgegegacct cggegtegac 420

ctcgtacacg aggaggccga gggecaccac ccgetgegga tegeegecaa cggegtcace 480

ggcggtgacg tcaccctecga cgecggecag tecteccagt acctcaccge cetgetecte 540

ctcggececcc tcacccgega gggectgege atcacggtga cggacctggt cteggageeg 600

tacgtggaga tcaccacggce gatgatgegg gegttcggeg ccgacgtecg ccgegaggge 660

cgtacctacg tcgtcgaacc cggeggcetac cgegecacca cctacgeegt cgaacccgac 720

gcctecacct ccagctactt cttegecgec geggecectca ccggeggega ggtcaccgte 780

cceggecteg gecaccggege cctccagggce gacctgeget tegtggacgt actgeggegg 840



atgggcgccc gtgtggacgt acgcgaggac ggcacgaccg tgaccggeac cggegaactg 900

cgcggectea ccgtcaacat gegtgacate tccgacacca tgeegaccct tgecgegatc 960

gcccectteg cctecggece cgtecgeate gaggacgtcg ccaacacccg ggtcaaggag 1020

tgcgaccgec tggaggectg cgeggagaac ctccggegge tgggggcgga ggtegecacg 1080

ggccecgact ggatcgagat ccgeccegge gecaccgetga cetccaccac ggacatcaag 1140

acgtacggcg accaccgcat cgtgatgtece ttcgecgtga cgggactteg ggtgecggge 1200

atcacgttcg acgaccccgg ctgegtacgg aagacgttcc cggacttcca cgaggtgttc 1260

gcggagttce ggegggagtt geecgggegece gagtga 1296

<210> 154
<211> 412
<212> PRT

<213> Streptomyces sp. W007

<400> 154

Met Thr Val lle Asp lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Ser Thr Leu Leu Arg Pro

20 25 30



Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Glu Asn Leu

35 40 45

Gly Tyr Arg Val Asp Arg Glu Ala Asp Arg Trp His lle Glu Gly Arg

50 55 60

Pro Ala Gly Pro Ala Ala Pro Asp Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala Ala Ala Ser

85 90 95

Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu

100 105 110

Ala Pro Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp Leu Arg His

115 120 125

Gly Gly Ala Glu Gly His His Pro Leu Thr Val Arg Ala Ala Gly Ile

130 135 140

Ala Gly Gly Glu Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu

145 150 155 160



Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala GIn Gly Leu Arg lle

165 170 175

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

180 185 190

Met Met Arg Asp Phe Gly Val Glu Val Glu Arg Glu Gly Asn Thr Phe

195 200 205

Thr Val Pro Pro Gly Gly Tyr Arg Ala Thr Ala Tyr Ala Val Glu Pro

210 215 220

Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Gly Ala Leu Thr Gly

225 230 235 240

Arg Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp

245 250 255

Leu Arg Phe Val Asp Val Leu Arg Asp Met Gly Ala Glu Val Glu Val

260 265 270

Gly Ala Asp Ala Thr Thr Val Arg Ser Thr Gly Arg Leu Arg Gly Leu



275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala

290 295 300

Ile Ala Pro Tyr Ala Asp Gly Pro Val Arg lle Glu Asp Val Ala Asn

305 310 315 320

Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu

325 330 335

Arg Ala Met Gly lle Thr Val His Thr Gly Pro Asp Trp lle Glu lle

340 345 350

His Pro Gly Thr Pro Lys Pro Thr Glu lle Ala Thr His Gly Asp His

355 360 365

Arg lle Val Met Ser Phe Ala Val Ser Gly Leu Arg Thr Pro Gly Leu

370 375 380

Thr Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His

385 390 395 400



Glu Val Phe GIn Asp Phe Ala Gly Ala Gly Leu Pro

405 410

<210> 155
<211> 1239
<212> DNA

<213> Streptomyces sp. W007

<400> 155

gtgaccgtca tcgacatcce cggetccaag tecgtcaccg ceccgegecct cttectggee 60

gcegecgecg acggeaccag caccetgetg aggeegetge getcggacga caccgaggge 120

ttcgccgaag gectggagaa ccteggcetac cgggtecgace gggaagecga ccgetggecac 180

atcgagggcc gececgeegg geeecgecgee cccgacgecg acgtctactg ccgegacgge 240

gcgaccaccg ccecgettect geccaccecte gtegeggeceg cegecteecgg cacgtaccge 300

ttcgacgect ccgeccagat gegeegecge cegetegecc cgetcacceg cgecctcace 360

geecteggeg tegacctgeg ccacggagga geggaaggge accacccget gacecgtecgg 420

gecegeeggga tegegggegg cgaactcacc ctggacgegg gggagtegte ccagtacctc 480

accgcactgce tgatgctegg geecgetcacce gegeaggggc tgeggatega ggtcaccgag 540

ctggtctccg cgecgtacgt cgagatcact ctcgegatga tgegegactt cggegtggag 600

gtggagcggg aggggaacac cttcaccgte ccteecggeg getaccggge caccgectac 660



gccgtcgage ccgacgecte caccgegagc tacttcetteg ccgecgggge cctcaccgge 720

cgcgaggtca ccgtccecegg ccteggeacc ggggegetee agggegatct gegettegte 780

gacgtgctgc gggacatggg cgecgaggtg gaggtgggag ccgacgecac caccgtccge 840

tccaccggece ggetgegegg cctcacegte aacatgegeg acatctccga caccatgecg 900

accctcgeceg ccatcgecce gtacgeggac ggacccgtge ggatcgagga cgtcgecaac 960

acccgggtca aggaatgega ccggetggag gegtgegecg agaacctgeg cgecatggge 1020

atcaccgtcc acaccggecc cgactggatc gagatccacc ceggeacacc gaageccacc 1080

gagatcgcca cccacggcega ccaccggate gtgatgtegt tecgeggtcte cggactgege 1140

acccceggtc tcacgtacga cgaccecgge tgegtacgea agacgttece ggggttccac 1200

gaggtgttcc aggacttcge cggggeeggg cteecgtaa 1239

<210> 156

<211> 412

<212> PRT

<213> Streptomyces sp. SirexAA-E

<400> 156

Met Thr Val lle His lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15



Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro

20 25 30

Leu Ser Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Thr Arg Leu

35 40 45

Gly His Gly Val Thr Arg Glu Pro Asp Arg Trp His lle Glu Gly Arg

50 55 60

Pro Asp Gly Pro Ala Val Thr Glu Ala Glu Val His Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Ala Pro Arg

85 90 95

Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu

100 105 110

Gly Pro Leu Thr Glu Ala Leu Arg Ala Leu Gly Val Asp Leu Arg His

115 120 125

Glu Gly Ala Glu Gly His His Pro Leu Thr Val Arg Ala Ser Gly Val



130 135 140

Lys Gly Gly Glu Leu Thr Leu Asn Ala Gly Glu Ser Ser GIn Tyr Leu

145 150 155 160

Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Glu Gly Leu Arg lle

165 170 175

His Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

180 185 190

Met Met Arg Ser Phe Gly Val Asp Val Val Arg Glu Gly Asn Thr Phe

195 200 205

Thr Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala Val Glu Pro

210 215 220

Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly

225 230 235 240

Arg Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp

245 250 255



Leu Arg Phe Thr Asp Val Leu Arg Arg Met Gly Ala Glu Val Thr Thr

260 265 270

Thr Asp Thr Gly Thr Thr Val Arg Ser Thr Gly Ala Leu Ser Gly Leu

275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala

290 295 300

Val Ala Pro Phe Ala Ser Ser Pro Val Arg lle Glu Asp Val Ala Asn

305 310 315 320

Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Arg Asn Leu

325 330 335

Arg Ala Met Gly Val Thr Val His Thr Gly Pro Asp Trp Thr Glu lle

340 345 350

His Pro Gly Thr Pro Arg Pro Ala Glu lle Thr Thr Phe Gly Asp His

355 360 365

Arg lle Val Met Ser Phe Ala Val Ala Ala Leu Arg Val Pro Gly Val

370 375 380



Thr Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Glu Phe His

385 390 395 400

Glu Val Phe Ala Arg Phe Ala Ala Glu Gly Ala Gly

405 410

<210> 157
<211> 1239
<212> DNA

<213> Streptomyces sp. SirexAA-E

<400> 157

gtgaccgtca tccacatccc cggttccaag teegtcaccg ccegegegct gttectggee 60

gcegeggegg acggeacgac caccetectg cggeccctga getccgacga cacggagggg 120

ttcgccgagg ggctcacceg cctcggacac ggggtgacac gegagecegga cegetggecac 180

atcgagggac gecccgacgg ccecgeegtc accgaggecg aggtecactg ccgggacggg 240

gccaccaccg cecgcettect geccacgete geecgeegeceg cgeeeegegg gacgtaccge 300

ttcgacgect cggeccagat gegeegecege cecgeteggec cgetcaccga ggegetgege 360

geecteggtg tggacctgeg ccacgagggg gecgagggec accaccegct caccgtacgg 420

gegtegggceg tcaagggegg cgaactcacc ctgaacgegg gggagtegte ccagtaccte 480



accgcactgc tcatgctegg cccgetcace gecgaagggce tgeggateca cgtcacggaa 540

ctggtgtceg ccecttacgt cgagatcacc ctcgegatga tgeggagcett cggegtcgac 600

gtcgtccgtg aggggaacac cttcaccgtc cceccgggeg getaccgege caccacctac 660

gcegtggage ccgacgegtc caccgegage tacttcttecg cegecgegge getcacegge 720

cgcgaggtca ccgteeceggg getgggeace ggegegetee agggegacct gegettcace 780

gacgtcctge gecgeatggg cgecgaggtg acgaccacgg acacgggeac gacggtecge 840

tccaccgggg cgetcteggg cctcacegtc aacatgegeg acatctcega caccatgecg 900

accctggeeg ccgtegeacc gttegectcee tegecegtac ggatcgagga cgtcgecaac 960

acccgggtca aggagtgega ccggetggag gectgegege ggaacctgeg cgecatggge 1020

gtcaccgtgc acaccggecec cgactggacc gagatccacc ccggeacccce ccggeecgee 1080

gagatcacca cgttcggcega ccaccgcatce gtgatgtcgt tcgeggtege ggegetgege 1140

gtgcccggeg tcacctacga cgaccccgge tgegtecgea agacgttece cgagttccac 1200

gaggtcttcg cccggttege cgeggaagge geeggetga 1239

<210> 158

<211> 413

<212> PRT

<213> Streptomyces globisporus C-1027



<400> 158

Met Ser Val lle Asp lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro

20 25 30

Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Lys Ser Leu

35 40 45

Gly Tyr Ala Val Glu GIn Glu Ala Asp Arg Trp Arg Val GIn Gly Arg

50 55 60

Pro Ala Gly Pro Ala Ala Asp Asp Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala Ala Ala Ser

85 90 95

Gly Thr Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu

100 105 110



Ala Pro Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp Leu Arg His

115 120 125

Gly Gly Ala GIn Gly His His Pro Leu Thr Val Arg Ala Ala Gly lle

130 135 140

Glu Gly Gly Asp Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu

145 150 155 160

Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Lys Gly Leu Arg lle

165 170 175

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

180 185 190

Met Met Arg Asp Phe Gly Val Glu Val Leu Arg Glu Gly Asn Thr Phe

195 200 205

Thr Val Pro Pro Gly Gly Tyr Arg Ala Thr Ala Tyr Ala Val Glu Pro

210 215 220

Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly

225 230 235 240



Arg Glu Val Thr Val Pro Gly Leu Gly lle Gly Ala Leu GIn Gly Asp

245 250 255

Leu Arg Phe Val Asp Val Leu Arg Asp Met Gly Ala Glu Val Ser Val

260 265 270

Gly Ala Asp Ala Thr Thr Val Arg Ser Thr Gly Arg Leu Arg Gly Thr

275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala

290 295 300

Ile Ala Pro Tyr Ala Asp Gly Pro Val lle lle Glu Asp Val Ala Asn

305 310 315 320

Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu

325 330 335

Arg Ala Met Gly lle Thr Val His Thr Gly Pro Asp Arg lle Glu lle

340 345 350

His Pro Gly Thr Pro Lys Pro Thr Glu lle Ala Thr Arg Gly Asp His

355 360 365



Arg lle Val Met Ser Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Leu

370 375 380

Thr Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Arg Phe His

385 390 395 400

Glu Val Phe Ala Asp Phe Ala His Asp Leu Glu Gly Arg

405 410

<210> 159
<211> 1242
<212> DNA

<213> Streptomyces globisporus C-1027

<400> 159

gtgagcgtca tcgacatccc cggctccaag tecgtcaccg cccgegecct cttectggece 60

geegeegeceg acggeaccac caccctgetg cggeegetge getcggacga caccgaggge 120

ttcgccgagg ggctgaagag ccteggttac geecgtegage aggaggecga cegetggege 180

gtccaggggce gteeggeegg geeecgecgec gacgacgecg acgtgtactg ccgegacgge 240

gcgaccaccg ccecgettect geccaccecte gtegeggeceg cegecteecgg cacgtaccge 300

ttcgacgect ccgeccagat gegeegecge cegetegecce cgetcacceg ggeectcace 360



gcccteggeg tegacctgeg ccacggggga gegeaggggce accacceget gaccgtgege 420

gcecgeeggga tcgagggegg cgaccteacc ctggacgegg gggagtegte ccagtaccte 480

accgcegetgce tgatgetcgg gecgetcace gecgaaggggc tgegeatega ggtcaccgag 540

ctggtctceg cgecgtacgt cgagatcacc ctcgegatga tgegegattt cggegtggag 600

gtactgcggg aggggaacac cttcaccgte cctceccggeg getaccggge caccgectac 660

gccgtegage ctgacgectce caccgegagc tacttettcg cegeecgegge cectcaccgge 720

cgcgaggtca ccgtececgg ceteggeatce ggegecctee agggegacct gegettegte 780

gacgtcctge gggacatggg cgecgaggtg agegtcggeg ccgacgecac caccgtecge 840

tccaccggece ggetgegegg caccaccgte aacatgegeg acatctccga caccatgecg 900

accctegeceg cgatcgegec gtacgeggac gggeccgtca tcatcgagga cgtegecaac 960

acccgcegtca aggagtgega ccggetggag gegtgegeceg agaacctecg cgecatggge 1020

atcaccgtcc acaccggtec ggaccggatc gagatccacc ccggcacgec gaageccacc 1080

gagatcgcca cccgeggega ccaccgeatce gtgatgtect tegeegtege cggactgege 1140

acacccggec tgacgtacga cgaccecgge tgegtacgea agacgttecc gegettccac 1200

gaggtgttcg ccgacttcge gcacgaccte gaagggcegct ga 1242



<210> 160
<211> 411
<212> PRT

<213> Streptomyces venezuelae ATCC 10712

<400> 160

Met Thr Val lle Asp lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala GIn Gly Thr Thr Thr Leu Leu Arg Pro

20 25 30

Leu Val Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Gly Ser Leu

35 40 45

Gly Tyr Ala Val Arg Arg Glu Ser Asp Ala Trp His lle Glu Gly Arg

50 55 60

Pro Ala Gly Pro Gly Ala Asp Thr Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala Gly His Gly

85 90 95



Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg Pro Leu Gly

100 105 110

Pro Leu Ser Thr Ala Leu Arg Thr Leu Gly Val Asp Leu Arg His Gly

115 120 125

Gly Lys Asp Gly His His Pro Leu Asp Val His Ala His Gly Val Lys

130 135 140

Gly Gly Ala Leu Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr

145 150 155 160

Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Glu Gly Leu Asp lle Thr

165 170 175

Val Thr Asp Leu Val Ser Glu Pro Tyr Val Glu lle Thr Leu Ala Met

180 185 190

Met Arg Ser Phe Gly Ala Glu Val Thr GIn Glu Gly Arg Thr Tyr Arg

195 200 205

Val Ala Pro Thr Gly Tyr Arg Ala Arg Thr Tyr Gly lle Glu Pro Asp

210 215 220



Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Glu Pro Gly

225 230 235 240

Arg Ser Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp

245 250 255

Leu Gly Phe Val Asp Val Leu Arg Arg Met Gly Ala Asp Val Glu lle

260 265 270

Thr Asp Ala Gly Thr Thr Val Arg Ser Thr Gly Thr Leu Arg Gly Leu

275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala

290 295 300

Ile Ala Pro Phe Ala Asp Gly Pro Val Arg lle Glu Asp Val Ala Asn

305 310 315 320

Thr Arg Val Lys Glu Cys Asp Arg Leu Asp Ala Cys Ala Glu Asn Leu

325 330 335

Arg Arg Leu Gly lle Thr Val Glu Thr Gly Pro Asp Trp lle Glu lle



340 345 350

His Pro Gly Thr Pro Thr Gly Pro Ala Glu lle Ala Thr His Gly Asp

355 360 365

His Arg lle Val Met Ser Phe Ala Val Thr Ala Leu Arg Thr Pro Gly

370 375 380

lle Thr Phe Asp Asp Pro Gly Cys Val Lys Lys Thr Phe Pro Asp Phe

385 390 395 400

His Arg Val Phe Asp Ala Phe Val His Thr Pro

405 410

<210> 161
<211> 1236
<212> DNA

<213> Streptomyces venezuelae ATCC 10712

<400> 161

gtgaccgtca tcgacatccc cggctccaag tccgtcaccg cececgegegct cttectegec 60

geegeggecec agggceaccac caccctectg cggeegetceg tecteccgacga caccgaggge 120

ttcgccgagg ggcteggttc geteggetac gecgtecgee gegagagega cgectggecac 180



atcgagggcc geceecegeggg ccecggegeg gacaccgecg acgtetactg ccgegacgge 240

gccaccaccg cccggttect geccaccctce gtegeegegg gecacggeac ctaccgette 300

gacgcctccc cccagatgag gegecgececc cteggeccge tcageaccge cetgegcace 360

ctcggegteg acctgeggea cggegggaag gacggecacc accecctecga cgtgecacgee 420

cacggcgtga agggeggegce getcacecte gacgecggge agtecteeca gtacctgacg 480

gccctgetga tgetgggecc getcaccgee gagggecteg acatcacegt cacggacctg 540

gtctcggage cgtacgtgga gatcacccte gegatgatge ggtecttegg cgecgaggtc 600

acccaggagg ggcggaccta ccgggtegeg cccaceggtt accgegeecg gacgtacgge 660

atcgaacccg acgcctecac cgecagetac ttettcgegg cegecgecct cgaacccgge 720

cgcteegtca ccgteeceegg cetggggacc ggegeectece agggegacct cggettegte 780

gacgtgctge gecgeatggg cgecgacgte gagatcaccg acgecggeac caccgteccge 840

tccaccggea ccctgegegg cctcacggte aacatgeggg acatctegga caccatgecg 900

accctegeceg cgatcgeccc cttegeegac ggeecggtee gecatcgagga cgtegeccaac 960

acccgggtca aggagtgcega ccggetegac gectgegeeg agaacctgeg ccgectggge 1020

atcaccgtcg agaccggecc cgactggatc gagatccacc ccggeacccc caccggaccg 1080

gcecgagatcg ccacccacgg cgaccacagg atcgtgatgt ccttcgeggt caccgeectg 1140



cgcacgcccg ggatcacctt cgacgacccg ggetgtgtga agaagacgtt ccccgacttc

caccgggtct tcgacgcegtt cgtccacacc ccgtga 1236

<210> 162

<211> 415

<212> PRT

<213> Streptomyces griseus XylebKG-1

<400> 162

Met Gly Ala Val Thr Val lle Asp lle Pro Gly Ser Lys Ser Val Thr

1 5 10 15

Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu

20 25 30

Leu Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu

35 40 45

Lys Asn Leu Gly Tyr Ala Val Glu GIn Glu Ala Asp Arg Trp Arg Val

50 55 60

Glu Gly Arg Pro Asp Gly Pro Ala Ala Pro Asp Ala Asp Val Tyr Cys

65 70 75 80

1200



Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Val Ala Ala

85 90 95

Ala Ala Ser Gly Thr Tyr Arg Phe Asp Ala Ser Val GIn Met Arg Arg

100 105 110

Arg Pro Leu Ala Pro Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp

115 120 125

Leu Arg His Gly Gly Glu Glu Gly His His Pro Leu Thr Val Arg Ala

130 135 140

Ala Gly lle Glu Gly Gly Asp Val Val Leu Asp Ala Gly Glu Ser Ser

145 150 155 160

GIn Tyr Leu Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Lys Gly

165 170 175

Leu Arg lle Glu Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu lle

180 185 190

Thr Leu Ala Met Met Arg Asp Phe Gly Val Asp Val Thr Arg Glu Gly



195 200 205

Asn Thr Phe Thr Val Pro Ser Gly Gly Tyr Arg Ala Thr Ala Tyr Ala

210 215 220

Val Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala

225 230 235 240

Leu Thr Gly Arg Glu Val Thr Val Pro Gly Leu Gly lle Gly Ala Leu

245 250 255

GIn Gly Asp Leu Arg Phe Val Asp Val Leu Arg Asp Met Gly Ala Glu

260 265 270

Val Ser Val Gly Pro Asp Ala Thr Thr Val Arg Ser Thr Gly Arg Leu

275 280 285

Arg Gly lle Thr Val Thr Met Arg Asp lle Ser Asp Thr Met Pro Thr

290 295 300

Leu Ala Ala lle Ala Pro His Ala Asp Gly Pro Val Arg lle Glu Asp

305 310 315 320



Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala

325 330 335

GIn Asn Leu Arg Ala Met Gly lle Thr Val His Thr Gly His Asp Trp

340 345 350

Ile Glu lle Leu Pro Gly Thr Pro Lys Pro Thr Gly lle Ala Thr His

355 360 365

Gly Asp His Arg lle Val Met Ser Phe Ala Val Ala Gly Leu Leu Thr

370 375 380

Pro Gly Leu Thr Tyr Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro

385 390 395 400

Arg Phe His Glu Val Phe Ala Asp Phe Ala Ala Ser Pro GIn Ala

405 410 415

<210> 163
<211> 1248
<212> DNA

<213> Streptomyces griseus XylebKG-1

<400> 163

atgggcgcecg tgaccgtcat cgacatcccc ggctccaagt ccgtcaccgce ccgegececte

60



ttcetggeeg cggeggegga cggeaccacc accctgetga ggeegttgeg cteggacgac 120

accgagggct tcgecgaagg getgaagaac cteggttacg cggtcgagea ggaggecgac 180

cgctggegeg tcgaaggacg cccggacggg ceccgecgecce ccgacgecga cgtetactge 240

cgcgacggeg cgaccaccge ccgettectg ceccacccteg tegeggeege cgectecgge 300

acgtaccgct tcgacgecte cgtecagatg cgeegecgec cgetcgecece getcacecge 360

gccctcaccg cecteggegt cgatctgege cacgggggag aagaggggcea ccaccegetg 420

accgtgegeg cecgecgggat cgagggtgge gacgtegtec tggacgeggg ggagtegtcg 480

cagtacctca ccgecctgcet gatgetcggg ccgetcaccg cgaaggggcet geggatcgag 540

gtcaccgacc tggtctecge ccegtacgte gagatcaccc tcgegatgat gegegacttc 600

ggcgtggacg tgacgeggga ggggaacacc ttcaccgtec cctecggegg ctaccgggee 660

accgcctacg ccgtegagec cgacgectee accgegagcet acttettege cgeegeegee 720

ctcaccggec gtgaggtcac ggteeccgggg cteggeateg gegececteca gggegacctg 780

cgcttegtcg acgtectgeg ggacatggge gecgaggtga gegteggeee cgacgecace 840

accgtcegct ccaccggecg getgegeggg atcaccgtca ccatgegega catctccgac 900

accatgccga cgctcgecge catcgecccc cacgeggacg gacccgtgeg catcgaggac 960



gtcgccaaca cccgggtcaa ggagtgegac cgactggagg cgtgegecca gaacctgege 1020

gccatgggca tcacggtcca caccgggeac gactggatcg agatcctece cgggacgecg 1080

aagccgacgg ggatcgecac ccacggegac caccggateg tgatgtectt cgeggtecgee 1140

ggactgctca cccceggtct gacgtacgac gaccccgget gegtacgcaa gacgttcccg 1200

cgcttccacg aggtgticge ggacttcgec gegageccge aggectga 1248

<210> 164

<211> 412

<212> PRT

<213> Amycolatopsis mediterranei U32

<400> 164

Met Thr Leu Val Glu Ile Pro Gly Ser Lys Ser Val Thr Ala Arg Gly

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala His Gly Thr Thr Val Leu Gly Arg Pro

20 25 30

Leu His Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Ala Glu Leu

35 40 45

Gly Tyr Arg Val Asp Arg Gln Pro Gly Glu Trp Thr lle Glu Gly Arg



50 55 60

Pro Ser Gly Pro Gly Val Ala Glu Ala Asp Val Phe Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Ala Leu Ala Ala Ala Gly Thr Gly

85 90 95

Thr Phe Arg Phe Asp Ala Ser Gly GIn Met Arg Arg Arg Pro Leu Gly

100 105 110

Pro Leu Thr Asp Ala Leu GIn Glu Leu Gly Val Glu Leu Glu Phe Arg

115 120 125

Gly Glu Pro Gly His His Pro Leu Thr Val Arg Ala Asn Gly lle Lys

130 135 140

Gly Gly Glu Leu Thr Leu Asp Ala Gly Leu Ser Ser GIn Phe Leu Thr

145 150 155 160

Ala Leu Leu Leu Val Gly Pro Leu Thr Ala Glu Gly Leu Arg lle Thr

165 170 175



Val Thr Asp Leu Val Ser Val Pro Tyr Val Glu lle Thr Leu Glu Met

180 185 190

Met Arg Arg Phe Gly Val Asp Val Arg Arg Glu Gly GIn Thr Phe Val

195 200 205

Val Pro Ala GIn Pro Tyr GIn Ala Cys Glu Tyr Pro Val Glu Pro Asp

210 215 220

Ala Ser Thr Ala Ser Tyr Phe Leu Ala Ala Ala Ala Leu Thr Gly Arg

225 230 235 240

Thr Val Thr lle Pro Gly Leu Gly Ser Glu Ala Leu GIn Gly Asp Val

245 250 255

Lys Phe Ala Asp Val Leu Arg Glu Met Gly Ala His Val Asp Leu Gly

260 265 270

Pro Asp Ser Val Thr Val Ala Gly Pro Ser Asp Gly Leu Arg Gly lle

275 280 285

Thr Val Asn Met Arg Asp lle Ser Asp Thr Val Pro Thr Leu Ala Ala

290 295 300



Ile Ala Pro Phe Ala Ser Gly Pro Val Arg lle Glu Asp Val Tyr Asn

305 310 315 320

Thr Arg lle Lys Glu Cys Asp Arg Leu Asp Ala Cys Glu Glu Asn Leu

325 330 335

Arg Ala Met Gly lle Ala Val Glu Thr Gly Arg Asp Trp lle Glu lle

340 345 350

GIn Pro Gly Arg Pro Thr Gly Thr Leu Val Ser Cys Arg Arg Asp His

355 360 365

Arg lle Ala Met Ala Phe Ser lle Thr Gly Leu Leu Val Asp Gly Val

370 375 380

Thr Leu Asp Asp Pro Asp Cys Val Lys Lys Thr Phe Pro Gly Phe His

385 390 395 400

GIn Ala Leu Gly Thr Leu Arg Glu Gly Trp Gly lle

405 410

<210> 165

<211> 1239



<212> DNA

<213> Amycolatopsis mediterranei U32

<400> 165

gtgactctcg tcgagatccc cggetccaag tecgtcaccg ceecgtggect gttectggee 60

gcegecgege acggeaccac cgtectegge cgeccgetge actcggacga caccgaggge 120

ttcgecgagg gectggecga geteggttac cgegtegacce ggecagecggg cgagtggace 180

atcgagggcc gtccgtcagg tcecgggggte geecgaagecg acgtettetg ccgggacgge 240

gccacgacgg cccggttect geecgeectg gecgeggecg geaccggeac gttecgette 300

gacgcctceg gecagatgeg cegecgeceg ctggggeege tgaccgacge cetgecaggag 360

ctgggcgtcg aactcgagtt ccgeggegag cegggecacc accegetgac ggtecgegeg 420

aacggcatca agggceggega getgaccctc gacgeggggt tgtettegea gttectgacg 480

gegttgetge tggtegggece getgaccgeg gagggectge ggatcacggt gaccgaccte 540

gtgtcggtge cgtacgtcga gatcacgctg gagatgatge geegettegg tgtegacgtc 600

cgcecgegagg ggcagacgtt cgtggteecg gegeagecegt accaggegtg cgagtacccg 660

gtggagccgg acgegtegac ggegagctac ttectggecg cggeggeget caccggeege 720

acggtgacca tcccggggct gggttccgag gegetgeagg gggacgtgaa gttecgecgac 780

gtgctgeggg agatgggege geacgtcgac ctggggecegg actcggtgac ggtegeggge 840



ccgtcggacg gectgegegg gatcacggtg aacatgeggg acatctccga cacggtcceg 900

accctggeceg cgatcgeccc gttegettee ggeccggtge geatcgagga cgtctacaac 960

acacgcatca aggagtgcga ccggctcgac gegtgegagg aaaacctgeg cgegatgggg 1020

atcgccgtcg agacgggecg cgactggatc gagatccage cgggecggec gacgggcacg 1080

ctggtgtcgt gccgeecgega ccaccggate gegatggegt tcageatcac cggectgetg 1140

gtcgacggceg tgaccctgga tgatccggac tgtgtgaaga agacgttcce cggettccac 1200

caggcgctgg ggaccctgeg ggagggcetgg gggatctag 1239

<210> 166
<211> 414
<212> PRT

<213> Streptomyces cattleya

<400> 166

Met Thr Val Val Glu lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15

Leu Phe Leu Ala Ala Ala Ala Arg Gly Thr Thr Val Leu Arg Gly Pro

20 25 30



Leu Val Ser Asp Asp Ser Glu Gly Phe Ala Glu Gly Leu lle Thr Leu

35 40 45

Gly Tyr GIn Val Glu Arg Gly Pro Asp Ala Trp Thr lle Thr Gly Arg

50 55 60

Pro Glu Gly Pro Ala Val Asn Glu Ala Asp Val Tyr Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Ala Leu Ala Ala Ala Gly His Gly

85 90 95

Leu Phe Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu Gly

100 105 110

Pro Leu Thr Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Thr His GIn

115 120 125

Glu Glu Glu Gly His His Pro Leu Thr Val Arg Ala Ala Gly lle Lys

130 135 140

Gly Gly GIn Val Thr Leu Asp Ala Gly Leu Ser Ser GIn Phe Leu Thr

145 150 155 160



Ala Leu Leu Leu Leu Ala Pro Leu Thr Glu Glu Gly Leu Arg lle Thr

165 170 175

Val Thr Asp Leu Val Ser Val Pro Tyr Val Glu lle Thr Leu Val Met

180 185 190

Met Arg Arg Phe Gly Val Glu Thr Val Arg Glu Gly Asp Thr Phe Val

195 200 205

Val Pro Pro Gly Gly Tyr Arg Ala Thr Asp Tyr Pro Val Glu Pro Asp

210 215 220

Ala Ser Thr Ala Ser Tyr Phe Leu Ala Ala Ala Ala Leu Thr Gly Arg

225 230 235 240

Arg Val Thr Val Pro Gly Leu Gly Ala Gly Ser Leu GIn Gly Asp Leu

245 250 255

Arg Phe Ala Glu Val Leu Arg Ser Met Gly Ala Glu Val Thr Leu Thr

260 265 270

Arg Asp Ser Val Thr Val Thr Gly Ala Asp Gly Gly Arg Leu Arg Gly

275 280 285



Leu Thr Val Asn Met Arg Asp lle Ser Asp Thr Val Pro Thr Leu Ala

290 295 300

Ala lle Ala Pro Phe Ala Asp Gly Pro Val Arg lle Glu Asp Val Tyr

305 310 315 320

Asn Thr Arg lle Lys Glu Cys Asp Arg Leu Asp Ala Cys Ala Glu Asn

325 330 335

Leu Arg Ala Leu Gly Val Pro Val Ala Thr Gly Arg Asp Trp lle Glu

340 345 350

Ile Arg Pro Ala Arg Pro Ala Ala Ala Arg lle Ala Cys Arg Gly Asp

355 360 365

His Arg lle Ala Met Ser Phe Ser Val Thr Gly Leu Arg Thr Pro Gly

370 375 380

Ile Thr Leu Asp Asp Pro Gly Cys Val Lys Lys Thr Phe Pro Gly Phe

385 390 395 400

His Glu Ala Leu Ala Ala Leu Arg Thr Ala Trp Glu Thr Glu



405 410

<210> 167
<211> 1245
<212> DNA

<213> Streptomyces cattleya

<400> 167

atgaccgtcg tggagatacc cggatccaaa tccgtcaccg cecgegecct cttcctcgee 60

gcegecgege gtggeaccac cgtgetgege ggaccgetgg tetcggacga ctecgaggge 120

ttcgcggagg gectgatcac ccteggetac caggtcgaac ggggeecgga cgectggacg 180

atcaccggce gececcgaggg cccggecgte aacgaggegg acgtctactg ccgggacgge 240

gcgacgaccg cgegcttect geecgegete gecgecgeeg gacacggect gttcegettc 300

gacgcctccg cgecagatgeg ccgecgeccg cteggeecge tcacccgege cetgegegac 360

ctcggegteg acctcaccca ccaggaagaa gagggecacc acccgetgac cgtgegggee 420

gecgggcatca agggeggeca ggtcacgetg gacgeegggce tgtegtecca gttectgace 480

gegetgetge tectegeccce getcaccgag gaggggcetge ggatcacegt gaccgacctg 540

gtcteggtge cgtacgtgga gatcacccte gtcatgatge gecgettegg cgtecgagacg 600

gtcegegagg gegacacctt cgtegtgeeg cecggeggtt accgggecac cgactacccg 660



gtcgaaccgg acgcctccac ggegagttac ttectggecg cecgeegeget caccggacge 720

cgcgtcaccg tgeecegggct cggegeeggt tegetccagg gegatctgeg cttcgecgag 780

gtgctgeggt cgatgggege cgaggtgacg ctcacccgeg acteggtgac cgtcaccgge 840

gccgacggeg geeggcetgeg cggactcace gtgaacatge gggacatcte cgacaccgtt 900

cccacccteg ccgecatege ceccttegeg gacgggecgg tacgcatcga ggacgtctac 960

aacacccgga tcaaggagtg cgaccggetc gacgectgeg ccgagaacct gegegeecte 1020

ggcgtecegg tegecaccgg acgegactgg atcgagatee geceggececg ccecgecgee 1080

gcccgcatceg cctgeegtgg cgaccaccgce atcgecatgt ccttcagegt caccggectg 1140

cgcacceccg geatcacect cgacgacccce gggtgegtca agaagacgtt ccecggette 1200

cacgaggcgc tcgeegegcet geggacagec tgggaaacgg agtga 1245

<210> 168

<211> 410

<212> PRT

<213> Kitasatospora setae KM-6054

<400> 168

Met Ser Leu Val Glu lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala

1 5 10 15



Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro

20 25 30

Leu Ala Ser Asp Asp Thr Glu Gly Phe Thr Glu Gly Leu Arg Ala Leu

35 40 45

Gly Tyr GIn Val Glu Arg Ala Glu Arg Glu Trp Arg lle Thr Gly Arg

50 55 60

Pro GIn Gly Pro Gly Val Asp Gly Ala Ser Val Phe Cys Arg Asp Gly

65 70 75 80

Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly

85 90 95

Thr Phe His Phe Asp Ala Ser Glu GIn Met Arg Arg Arg Pro Leu Gly

100 105 110

Pro Leu Thr Thr Ala Leu Arg Asp Leu Gly Val Arg Leu Glu His Arg

115 120 125

Gly Ala Glu Gly His His Pro Leu Ser lle Glu Ala Ser Gly Val Glu

130 135 140



Gly Gly Glu Val Thr Leu Asp Ala Gly Leu Ser Ser GIn Tyr Leu Thr

145 150 155 160

Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Thr Gly Leu Arg lle His

165 170 175

Val Thr Asp Leu Val Ser Ala Pro Tyr lle Glu lle Thr Leu Ala Met

180 185 190

Met Arg Ser Phe Gly Val Glu Val Ala Arg Glu Gly Asn Val Phe Asp

195 200 205

Val Pro Ala Gly Gly Tyr Thr Ala Ala Arg Tyr Pro Val Glu Pro Asp

210 215 220

Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Arg

225 230 235 240

Glu Val Thr Val Pro Gly Leu Gly Arg Gly Ala Leu GIn Gly Asp Leu

245 250 255

Lys Phe Val Glu Val Leu Glu Arg Leu Gly Ala Lys Val Glu lle Gly



260 265 270

Thr Asp Ala Thr Thr Val Thr Gly Gly Thr Leu Thr Gly Gly Thr Val

275 280 285

Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala

290 295 300

Pro Phe Ala Ser Gly Pro lle Arg lle Glu Asp Val Tyr Asn Thr Arg

305 310 315 320

Val Lys Glu Cys Asp Arg Leu Asp Ala Cys Ala Asp Asn Leu Arg Arg

325 330 335

GIn Gly lle Asp Val Ala Thr Gly Arg Asp Trp lle Glu lle Arg Pro

340 345 350

Gly Ser Pro Lys Pro Val Glu lle Glu Thr His Gly Asp His Arg lle

355 360 365

Val Met Ser Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Thr Ser Tyr

370 375 380



Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His Asp Ala

385 390 395 400

Phe Ala Ala Trp Ala Ala GIn Pro Glu Gly

405 410

<210> 169
<211> 1233
<212> DNA

<213> Kitasatospora setae KM-6054

<400> 169

gtgtcgctgg tcgagatcce cggttcgaag teggtcacgg cgegegegct gttectggee 60

gcegeggegg acggggteac caccetggtg cggecgetgg cgteggacga caccgaggge 120

ttcaccgagg gectgegege ccteggetac caggtggage gegeegageg ggagtggegg 180

atcaccggcec geececgeaggg ccceggegte gacggegect cggtgttetg ccgggacgge 240

gcgaccaccg ccecgettect gecgacgcetg gecgeegeeg ggecacggeac ctteccactte 300

gacgcctccg agcagatgeg ccgeegececeg cteggeecge tcaccaccge getgegegac 360

ctcggegtece ggetggagea ccgeggegec gagggecacc acccgetgag catcgaggeg 420

tccggegteg agggeggega ggtcacgete gacgeegggce tgtectegea gtacctgacg 480

gegetgetge tgeteggecce getgaccege accggectge ggatccacgt caccgacctg 540



gtctccgege cgtacatcga gatcaccctg gegatgatge geagcettegg cgtegaggtc 600

gceccgegagg ggaacgtgtt cgacgteccg gecggeggct acaccgecge ccggtacecg 660

gtcgagecgg acgcectccac cgectegtac ttettegecg ccgeegeget gaccggecge 720

gaggtgaccg tccceggect cgggegegge gegetecagg gegacctgaa gttegtcgag 780

gtgctggage ggcteggege gaaggtegag atcggeactg acgecaccac cgtcaccgge 840

ggcaccctga ccggeggeac cgtcaacatg cgegacatct ccgacaccat gecgacgetc 900

gccgegateg cccegttege ctecggeccg atccggatcg aggacgtcta caacacccgg 960

gtcaaggagt gcgaccgget ggacgectge geecgacaacc tgegecgeca gggeatcgac 1020

gtcgccacceg gecgggactg gatcgagate cgecccggea geccgaagec ggtegagatc 1080

gagacccacg gegaccaccg gatcgtgatg tecttegegg tggeeggect gegecacccee 1140

ggcaccagct acgacgaccc gggetgegtc cgcaagacct tcceeggett ccacgacgeg 1200

ttcgecgect gggecgecca gecegagggc tga 1233

<210> 170

<211> 6

<212> PRT

<213> Artificial Sequence



<220>

<223> Class IV EPSPS conserved amino acid sequence

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaais Ala or Gly

<400> 170

Thr Ala Arg Xaa Leu Phe

1 5

<210> 171
<211> 6
<212> PRT

<213> Artificial Sequence

<220>

<223> Class IV EPSPS conserved amino acid sequence

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> Xaais Thror Ala

<400> 171



Glu Gly Phe Xaa Glu Gly

1 5

<210> 172
<211> 14
<212> PRT

<213> Artificial Sequence

<220>

<223> Class IV EPSPS conserved amino acid sequence

<220>
<221> MISC_FEATURE
<222> (10)..(10)

<223> Xaais Thr or Ala

<220>
<221> MISC_FEATURE
<222> (12)..(12)

<223> Xaais Ala or Val

<400> 172

Gly Ala Thr Thr Ala Arg Phe Leu Pro Xaa Leu Xaa Ala Ala

1 5 10

<210> 173

<211> 4



<212> PRT

<213> Artificial Sequence

<220>

<223> Class IV EPSPS conserved amino acid sequence

<400> 173

Phe Asp Ala Ser

1

<210> 174
<211> 72
<212> PRT

<213> Streptomyces griseus subsp. griseus NBRC 13350

<400> 174

Asp Arg Trp Arg Val Glu Gly Arg Pro Asp Gly Pro Ala Ala Pro Asp

1 5 10 15

Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro

20 25 30

Thr Leu Val Ala Ala Ala Ala Ser Gly Thr Tyr Arg Phe Asp Ala Ser

35 40 45



Ala GIn Met Arg Arg Arg Pro Leu Ala Pro Leu Thr Arg Ala Leu Thr

50 55 60

Ala Leu Gly Val Asp Leu Arg His

65 70

<210> 175
<211> 72
<212> PRT

<213> Streptomyces roseosporus NRRL 15998

<400> 175

Asp Arg Trp Arg Val GIn Gly Arg Pro Ala Gly Pro Ala Ala Thr Glu

1 5 10 15

Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro

20 25 30

Thr Leu Ala Ala Ala Ala Ala Ser Gly Thr Tyr Arg Phe Asp Ala Ser

35 40 45

Ala GIn Met Arg Arg Arg Pro Leu Ala Pro Leu Thr Arg Ala Leu Thr

50 55 60



Ala Leu Gly Val Asp Leu Arg His

65 70

<210> 176
<211> 71
<212> PRT

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP4

<400> 176

Met Leu Ala Arg GIn Gly Gly Ser Leu Arg Ala Ser GIn Cys Asn Ala

1 5 10 15

Gly Leu Ala Arg Arg Val Glu Val Gly Ala Leu Val Val Pro Arg Pro

20 25 30

Ile Ser Val Asn Asp Val Val Pro His Val Tyr Ser Ala Pro Leu Ser

35 40 45

Val Ala Arg Arg Ser Cys Ser Lys Ser Ser lle Arg Ser Thr Arg Arg

50 55 60

Leu GIn Thr Thr Val Cys Ser



65 70

<210> 177
<211> 62
<212> PRT

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP5

<400> 177

Met GIn Leu Leu Asn GIn Arg GIn Ala Leu Arg Leu Gly Arg Ser Ser

1 5 10 15

Ala Ser Lys Asn GIn GIn Val Ala Pro Leu Ala Ser Arg Pro Ala Ser

20 25 30

Ser Leu Ser Val Ser Ala Ser Ser Val Ala Pro Ala Pro Ala Cys Ser

35 40 45

Ala Pro Ala Gly Ala Gly Arg Arg Ala Val Val Val Arg Ala

50 55 60

<210> 178

<211> 66



<212> PRT

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP8

<400> 178

Met Ala GIn Ser Ser Arg lle Cys His Gly Val GIn Asn Pro Cys Val

1 5 10 15

Ile lle Ser Asn Leu Ser Lys Ser Asn GIn Asn Lys Ser Pro Phe Ser

20 25 30

Val Ser Leu Lys Thr His GIn GIn GIn Arg Arg Ala Tyr GlIn lle Ser

35 40 45

Ser Trp Gly Leu Lys Lys Ser Asn Asn Gly Ser Val lle Arg Pro Val

50 55 60

Lys Ala

65

<210> 179
<211> 66

<212> PRT



<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP9

<400> 179

Met Ala GIn Ala Ser Arg lle Cys GIn Asn Pro Cys Val lle Ser Asn

1 5 10 15

Leu Pro Lys Ser Asn His Arg Lys Ser Pro Phe Ser Val Ser Leu Lys

20 25 30

Thr His GIn Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys Ser Gly Thr

35 40 45

Met Leu Asn Gly Ser Val lle Arg Pro Val Lys Val Thr Ala Ser Val

50 55 60

Ser Ala

65

<210> 180
<211> 75
<212> PRT

<213> Artificial Sequence



<220>

<223> Chloroplast transit peptide TraP12

<400> 180

Met Ala GIn Ser Ser Arg lle Cys His Gly Val GIn Asn Pro Cys Val

1 5 10 15

Ile lle Ser Asn Leu Ser Lys Ser Asn GIn Asn Lys Ser Pro Phe Ser

20 25 30

Val Ser Leu Lys Thr His GIn His Pro Arg Ala Tyr Pro lle Ser Ser

35 40 45

Ser Trp Gly Leu Lys Lys Ser Gly Met Thr Leu lle Gly Ser Glu Leu

50 55 60

Arg Pro Leu Lys Val Met Ser Ser Val Ser Ala

65 70 75

<210> 181
<211> 69
<212> PRT

<213> Artificial Sequence



<220>

<223> Chloroplast transit peptide TraP13

<400> 181

Met Ala GIn Val Ser Arg lle Cys Asn Gly Val GIn Asn Pro Ser Leu

1 5 10 15

Ile Ser Asn Leu Ser Lys Ser Ser GIn Arg Lys Ser Pro Leu Ser Val

20 25 30

Ser Leu Lys Thr GIn GIn Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys

35 40 45

Ser Gly Thr Met Leu Asn Gly Ser Val lle Arg Pro Val Lys Val Thr

50 55 60

Ala Ser Val Ser Ala

65

<210> 182
<211> 62
<212> PRT

<213> Artificial Sequence

<220>



<223> Chloroplast transit peptide TraP14

<400> 182

Met Ile Leu Gly Ser Ser Pro Thr Leu Pro His Ala Ser His Pro Ala

1 5 10 15

Arg Pro Gly Pro Ala Arg Pro lle Ser Val Asn Asp Val Val Pro His

20 25 30

Val Tyr Ser Ala Pro Leu Ser Val Ala Arg Arg Ser Cys Ser Lys Ser

35 40 45

Ser lle Arg Ser Thr Arg Arg Leu GIn Thr Thr Val Cys Ser

50 55 60

<210> 183
<211> 62
<212> PRT

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP23

<400> 183

Met Ala GIn Ile Asn Lys Ser Ala Asn Gly Val Arg Asn Ala Ser Leu



Ile Ser Asn Phe Ser Asn Thr Arg GIn Ala Lys Ser Pro Phe Ser Leu

20 25 30

Ser Cys Gly Thr Arg Leu Lys Asn Ser Ser Arg Gly Leu Lys Lys Val

35 40 45

Ala Val Arg Leu lle Gly Ser Arg Val Lys Val Ser Ala Ser

50 55 60

<210> 184
<211> 69
<212> PRT

<213> Artificial Sequence

<220>

<223> Chloroplast transit peptide TraP24

<400> 184

Met GIn Leu Leu Asn GIn Arg Gln Ala Leu Arg Leu Gly Arg Ser Ser

1 5 10 15

Ala Ser Lys Asn GIn GIn Val Ala Pro Leu Ala Ser Arg Pro lle Ser

20 25 30



Val Asn Asp Val Val Pro His Val Tyr Ser Ala Pro Leu Ser Val Ala

35 40 45

Arg Arg Ser Cys Ser Lys Ser Ser lle Arg Ser Thr Arg Arg Leu GlIn

50 55 60

Thr Thr Val Cys Ser

65

<210> 185
<211> 488
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP14:DGT-32 fusion protein

<400> 185

Met Ile Leu Gly Ser Ser Pro Thr Leu Pro His Ala Ser His Pro Ala

1 5 10 15

Arg Pro Gly Pro Ala Arg Pro lle Ser Val Asn Asp Val Val Pro His

20 25 30



Val Tyr Ser Ala Pro Leu Ser Val Ala Arg Arg Ser Cys Ser Lys Ser

35 40 45

Ser lle Arg Ser Thr Arg Arg Leu GIn Thr Thr Val Cys Ser Met Thr

50 55 60

Val lle Glu lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala Leu Phe

65 70 75 80

Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro Leu Arg

85 90 95

Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Arg Asn Leu Gly Tyr

100 105 110

Ala Val Glu GIn Glu Ala Asp Arg Trp Arg Val GIn Gly Arg Pro Ala

115 120 125

Gly Pro Ala Ala Thr Glu Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr

130 135 140

Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Ala Ala Ser Gly Thr

145 150 155 160



Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu Ala Pro

165 170 175

Leu Thr Arg Ala Leu Thr Ala Leu Gly Val Asp Leu Arg His Glu Gly

180 185 190

Ala Asp Gly His His Pro Leu Thr Val Arg Ala Ala Gly lle Glu Gly

195 200 205

Gly Glu Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu Thr Ala

210 215 220

Leu Leu Met Leu Gly Pro Leu Thr Thr Lys Gly Leu Arg lle Glu Val

225 230 235 240

Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala Met Met

245 250 255

Arg Asp Phe Gly Val Glu Val Glu Arg Glu Gly Asn Thr Phe Thr Val

260 265 270

Pro Ser Pro Ser Ser Arg Leu Arg Ser Asn Arg Gly Gly Pro lle Gly



275 280 285

Gly Tyr Arg Ala Thr Thr Tyr Ala Val Glu Pro Asp Ala Ser Thr Ala

290 295 300

Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Arg Glu Val Thr Val

305 310 315 320

Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu Arg Phe Val Asp

325 330 335

Val Leu Arg Glu Met Gly Ala Glu Val Ser Val Gly Pro Asp Ala Thr

340 345 350

Thr Val Arg Ser Thr Gly Arg Leu Arg Gly lle Thr Val Asn Met Arg

355 360 365

Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro Tyr Ala

370 375 380

Asp Gly Pro Val Val lle Glu Asp Val Ala Asn Thr Arg Val Lys Glu

385 390 395 400



Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg Ala Met Gly lle

405 410 415

Thr Val His Thr Gly Pro Asp Arg lle Glu lle His Pro Gly Thr Pro

420 425 430

Lys Pro Thr Gly lle Ala Thr His Gly Asp His Arg lle Val Met Ser

435 440 445

Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Leu Thr Tyr Asp Asp Pro

450 455 460

Gly Cys Val Arg Lys Thr Phe Pro Arg Phe His Glu Val Phe Ala Asp

465 470 475 480

Phe Ala His Asp Leu Glu Gly Arg

485

<210> 186
<211> 484
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP24:DGT-33 fusion protein



<400> 186

Met GIn Leu Leu Asn GIn Arg GIn Ala Leu Arg Leu Gly Arg Ser Ser

1 5 10 15

Ala Ser Lys Asn GIn GIn Val Ala Pro Leu Ala Ser Arg Pro lle Ser

20 25 30

Val Asn Asp Val Val Pro His Val Tyr Ser Ala Pro Leu Ser Val Ala

35 40 45

Arg Arg Ser Cys Ser Lys Ser Ser lle Arg Ser Thr Arg Arg Leu GlIn

50 55 60

Thr Thr Val Cys Ser Met Gly Ala Val Thr Val lle Asp lle Pro Gly

65 70 75 80

Ser Lys Ser Val Thr Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp

85 90 95

Gly Thr Thr Thr Leu Leu Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly

100 105 110



Phe Ala Glu Gly Leu Lys Asn Leu Gly Tyr Ala Val Glu GIn Glu Ala

115 120 125

Asp Arg Trp Arg Val Glu Gly Arg Pro Asp Gly Pro Ala Ala Pro Asp

130 135 140

Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro

145 150 155 160

Thr Leu Val Ala Ala Ala Ala Ser Gly Thr Tyr Arg Phe Asp Ala Ser

165 170 175

Ala GIn Met Arg Arg Arg Pro Leu Ala Pro Leu Thr Arg Ala Leu Thr

180 185 190

Ala Leu Gly Val Asp Leu Arg His Gly Gly Glu Glu Gly His His Pro

195 200 205

Leu Thr Val Arg Ala Ala Gly lle Glu Gly Gly Asp Val Val Leu Asp

210 215 220

Ala Gly Glu Ser Ser GIn Tyr Leu Thr Ala Leu Leu Met Leu Gly Pro

225 230 235 240



Leu Thr Ala Lys Gly Leu Arg lle Glu Val Thr Asp Leu Val Ser Ala

245 250 255

Pro Tyr Val Glu lle Thr Leu Ala Met Met Arg Asp Phe Gly Val Asp

260 265 270

Val Ser Arg Glu Gly Asn Thr Phe Thr Val Pro Ser Gly Gly Tyr Arg

275 280 285

Ala Thr Ala Tyr Ala Val Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe

290 295 300

Phe Ala Ala Ala Ala Leu Thr Gly Arg Glu Val Thr Val Pro Gly Leu

305 310 315 320

Gly lle Gly Ala Leu GIn Gly Asp Leu Arg Phe Val Asp Val Leu Arg

325 330 335

Asp Met Gly Ala Glu Val Ser Val Gly Pro Asp Ala Thr Thr Val Arg

340 345 350

Ser Thr Gly Arg Leu Arg Gly lle Thr Val Thr Met Arg Asp lle Ser

355 360 365



Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro His Ala Asp Gly Pro

370 375 380

Val Arg lle Glu Asp Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg

385 390 395 400

Leu Glu Ala Cys Ala GIn Asn Leu Arg Ala Met Gly lle Thr Val His

405 410 415

Thr Gly His Asp Trp lle Glu lle Leu Pro Gly Thr Pro Lys Pro Thr

420 425 430

Gly lle Ala Thr His Gly Asp His Arg lle Val Met Ser Phe Ala Val

435 440 445

Ala Gly Leu Leu Thr Pro Gly Leu Thr Tyr Asp Asp Pro Gly Cys Val

450 455 460

Arg Lys Thr Phe Pro Arg Phe His Glu Val Phe Ala Asp Phe Ala Ala

465 470 475 480

Ser Pro GIn Ala



<210> 187
<211> 487
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP4:DGT-28 fusion protein

<400> 187

Met Leu Ala Arg GIn Gly Gly Ser Leu Arg Ala Ser GIn Cys Asn Ala

1 5 10 15

Gly Leu Ala Arg Arg Val Glu Val Gly Ala Leu Val Val Pro Arg Pro

20 25 30

Ile Ser Val Asn Asp Val Val Pro His Val Tyr Ser Ala Pro Leu Ser

35 40 45

Val Ala Arg Arg Ser Cys Ser Lys Ser Ser lle Arg Ser Thr Arg Arg

50 55 60

Leu GIn Thr Thr Val Cys Ser Ala Ala Arg Gly Met Pro Ala Leu Ser

65 70 75 80



Leu Pro Gly Ser Lys Ser lle Thr Ala Arg Ala Leu Phe Leu Ala Ala

85 90 95

Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro Leu Arg Ser Asp Asp

100 105 110

Thr Glu Gly Phe Ala Glu Gly Leu Val Arg Leu Gly Tyr Arg Val Gly

115 120 125

Arg Thr Pro Asp Thr Trp GIn Val Asp Gly Arg Pro GIn Gly Pro Ala

130 135 140

Val Ala Glu Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg

145 150 155 160

Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly Thr Tyr Arg Phe Asp

165 170 175

Ala Ser Pro GIn Met Arg Arg Arg Pro Leu Leu Pro Leu Ser Arg Ala

180 185 190

Leu Arg Asp Leu Gly Val Asp Leu Arg His Glu Glu Ala Glu Gly His



195 200 205

His Pro Leu Thr Val Arg Ala Ala Gly Val Glu Gly Gly Glu Val Thr

210 215 220

Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr Ala Leu Leu Leu Leu

225 230 235 240

Gly Pro Leu Thr Arg GIn Gly Leu Arg lle Arg Val Thr Asp Leu Val

245 250 255

Ser Ala Pro Tyr Val Glu lle Thr Leu Ala Met Met Arg Ala Phe Gly

260 265 270

Val Glu Val Ala Arg Glu Gly Asp Val Phe Val Val Pro Pro Gly Gly

275 280 285

Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro Asp Ala Ser Thr Ala Ser

290 295 300

Tyr Phe Phe Ala Ala Ala Ala Leu Thr Pro Gly Ala Glu Val Thr Val

305 310 315 320



Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu Gly Phe Val Asp

325 330 335

Val Leu Arg Arg Met Gly Ala Glu Val Ser Val Gly Ala Asp Ala Thr

340 345 350

Thr Val Arg Gly Thr Gly Glu Leu Arg Gly Leu Thr Ala Asn Met Arg

355 360 365

Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro Phe Ala

370 375 380

Ser Ala Pro Val Arg lle Glu Asp Val Ala Asn Thr Arg Val Lys Glu

385 390 395 400

Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg Arg Leu Gly Val

405 410 415

Arg Val Ala Thr Gly Pro Asp Trp lle Glu lle His Pro Gly Pro Ala

420 425 430

Thr Gly Ala GIn Val Thr Ser Tyr Gly Asp His Arg lle Val Met Ser

435 440 445



Phe Ala Val Thr Gly Leu Arg Val Pro Gly lle Ser Phe Asp Asp Pro

450 455 460

Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His Glu Ala Phe Ala Glu

465 470 475 480

Leu Arg Arg Gly lle Gly Ser

485

<210> 188
<211> 477
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP5:DGT-28 fusion protein

<400> 188

Met GIn Leu Leu Asn GIn Arg Gin Ala Leu Arg Leu Gly Arg Ser Ser

1 5 10 15

Ala Ser Lys Asn GlIn GIn Val Ala Pro Leu Ala Ser Arg Pro Ala Ser

20 25 30



Ser Leu Ser Val Ser Ala Ser Ser Val Ala Pro Ala Pro Ala Cys Ser

35 40 45

Ala Pro Ala Gly Ala Gly Arg Arg Ala Val Val Val Arg Ala Ala Arg

50 55 60

Gly Met Pro Ala Leu Ser Leu Pro Gly Ser Lys Ser lle Thr Ala Arg

65 70 75 80

Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg

85 90 95

Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Val Arg

100 105 110

Leu Gly Tyr Arg Val Gly Arg Thr Pro Asp Thr Trp GiIn Val Asp Gly

115 120 125

Arg Pro GIn Gly Pro Ala Val Ala Glu Ala Asp Val Tyr Cys Arg Asp

130 135 140

Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His

145 150 155 160



Gly Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg Pro Leu

165 170 175

Leu Pro Leu Ser Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Arg His

180 185 190

Glu Glu Ala Glu Gly His His Pro Leu Thr Val Arg Ala Ala Gly Val

195 200 205

Glu Gly Gly Glu Val Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu

210 215 220

Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg GIn Gly Leu Arg lle

225 230 235 240

Arg Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala

245 250 255

Met Met Arg Ala Phe Gly Val Glu Val Ala Arg Glu Gly Asp Val Phe

260 265 270

Val Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro

275 280 285



Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Pro

290 295 300

Gly Ala Glu Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly

305 310 315 320

Asp Leu Gly Phe Val Asp Val Leu Arg Arg Met Gly Ala Glu Val Ser

325 330 335

Val Gly Ala Asp Ala Thr Thr Val Arg Gly Thr Gly Glu Leu Arg Gly

340 345 350

Leu Thr Ala Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala

355 360 365

Ala lle Ala Pro Phe Ala Ser Ala Pro Val Arg lle Glu Asp Val Ala

370 375 380

Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn

385 390 395 400

Leu Arg Arg Leu Gly Val Arg Val Ala Thr Gly Pro Asp Trp lle Glu



405 410 415

Ile His Pro Gly Pro Ala Thr Gly Ala GIn Val Thr Ser Tyr Gly Asp

420 425 430

His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu Arg Val Pro Gly

435 440 445

Ile Ser Phe Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe

450 455 460

His Glu Ala Phe Ala Glu Leu Arg Arg Gly lle Gly Ser

465 470 475

<210> 189
<211> 481
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP8:DGT-28 fusion protein

<400> 189

Met Ala GIn Ser Ser Arg lle Cys His Gly Val GIn Asn Pro Cys Val

1 5 10 15



Ile lle Ser Asn Leu Ser Lys Ser Asn GIn Asn Lys Ser Pro Phe Ser

20 25 30

Val Ser Leu Lys Thr His GIn GIn GIn Arg Arg Ala Tyr GlIn lle Ser

35 40 45

Ser Trp Gly Leu Lys Lys Ser Asn Asn Gly Ser Val lle Arg Pro Val

50 55 60

Lys Ala Ala Arg Gly Met Pro Ala Leu Ser Leu Pro Gly Ser Lys Ser

65 70 75 80

Ile Thr Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr

85 90 95

Thr Leu Val Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu

100 105 110

Gly Leu Val Arg Leu Gly Tyr Arg Val Gly Arg Thr Pro Asp Thr Trp

115 120 125

GIn Val Asp Gly Arg Pro GIn Gly Pro Ala Val Ala Glu Ala Asp Val



130 135 140

Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala

145 150 155 160

Ala Ala Gly His Gly Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg

165 170 175

Arg Arg Pro Leu Leu Pro Leu Ser Arg Ala Leu Arg Asp Leu Gly Val

180 185 190

Asp Leu Arg His Glu Glu Ala Glu Gly His His Pro Leu Thr Val Arg

195 200 205

Ala Ala Gly Val Glu Gly Gly Glu Val Thr Leu Asp Ala Gly GIn Ser

210 215 220

Ser GIn Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg GIn

225 230 235 240

Gly Leu Arg lle Arg Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu

245 250 255



Ile Thr Leu Ala Met Met Arg Ala Phe Gly Val Glu Val Ala Arg Glu

260 265 270

Gly Asp Val Phe Val Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr

275 280 285

Ala lle Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala

290 295 300

Ala Leu Thr Pro Gly Ala Glu Val Thr Val Pro Gly Leu Gly Thr Gly

305 310 315 320

Ala Leu GIn Gly Asp Leu Gly Phe Val Asp Val Leu Arg Arg Met Gly

325 330 335

Ala Glu Val Ser Val Gly Ala Asp Ala Thr Thr Val Arg Gly Thr Gly

340 345 350

Glu Leu Arg Gly Leu Thr Ala Asn Met Arg Asp lle Ser Asp Thr Met

355 360 365

Pro Thr Leu Ala Ala lle Ala Pro Phe Ala Ser Ala Pro Val Arg lle

370 375 380



Glu Asp Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala

385 390 395 400

Cys Ala Glu Asn Leu Arg Arg Leu Gly Val Arg Val Ala Thr Gly Pro

405 410 415

Asp Trp lle Glu lle His Pro Gly Pro Ala Thr Gly Ala GIn Val Thr

420 425 430

Ser Tyr Gly Asp His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu

435 440 445

Arg Val Pro Gly lle Ser Phe Asp Asp Pro Gly Cys Val Arg Lys Thr

450 455 460

Phe Pro Gly Phe His Glu Ala Phe Ala Glu Leu Arg Arg Gly lle Gly

465 470 475 480

Ser

<210> 190

<211> 481



<212> PRT

<213> Artificial Sequence

<220>

<223> TraP9:DGT-28 fusion protein

<400> 190

Met Ala GIn Ala Ser Arg lle Cys GIn Asn Pro Cys Val lle Ser Asn

1 5 10 15

Leu Pro Lys Ser Asn His Arg Lys Ser Pro Phe Ser Val Ser Leu Lys

20 25 30

Thr His GIn Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys Ser Gly Thr

35 40 45

Met Leu Asn Gly Ser Val lle Arg Pro Val Lys Val Thr Ala Ser Val

50 55 60

Ser Ala Ala Arg Gly Met Pro Ala Leu Ser Leu Pro Gly Ser Lys Ser

65 70 75 80

Ile Thr Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp Gly Val Thr

85 90 95



Thr Leu Val Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly Phe Ala Glu

100 105 110

Gly Leu Val Arg Leu Gly Tyr Arg Val Gly Arg Thr Pro Asp Thr Trp

115 120 125

Gln Val Asp Gly Arg Pro GIn Gly Pro Ala Val Ala Glu Ala Asp Val

130 135 140

Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro Thr Leu Ala

145 150 155 160

Ala Ala Gly His Gly Thr Tyr Arg Phe Asp Ala Ser Pro GIn Met Arg

165 170 175

Arg Arg Pro Leu Leu Pro Leu Ser Arg Ala Leu Arg Asp Leu Gly Val

180 185 190

Asp Leu Arg His Glu Glu Ala Glu Gly His His Pro Leu Thr Val Arg

195 200 205

Ala Ala Gly Val Glu Gly Gly Glu Val Thr Leu Asp Ala Gly GIn Ser

210 215 220



Ser GIn Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg GIn

225 230 235 240

Gly Leu Arg lle Arg Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu

245 250 255

Ile Thr Leu Ala Met Met Arg Ala Phe Gly Val Glu Val Ala Arg Glu

260 265 270

Gly Asp Val Phe Val Val Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr

275 280 285

Ala lle Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala

290 295 300

Ala Leu Thr Pro Gly Ala Glu Val Thr Val Pro Gly Leu Gly Thr Gly

305 310 315 320

Ala Leu GIn Gly Asp Leu Gly Phe Val Asp Val Leu Arg Arg Met Gly

325 330 335

Ala Glu Val Ser Val Gly Ala Asp Ala Thr Thr Val Arg Gly Thr Gly



340 345 350

Glu Leu Arg Gly Leu Thr Ala Asn Met Arg Asp lle Ser Asp Thr Met

355 360 365

Pro Thr Leu Ala Ala lle Ala Pro Phe Ala Ser Ala Pro Val Arg lle

370 375 380

Glu Asp Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg Leu Glu Ala

385 390 395 400

Cys Ala Glu Asn Leu Arg Arg Leu Gly Val Arg Val Ala Thr Gly Pro

405 410 415

Asp Trp lle Glu lle His Pro Gly Pro Ala Thr Gly Ala GIn Val Thr

420 425 430

Ser Tyr Gly Asp His Arg lle Val Met Ser Phe Ala Val Thr Gly Leu

435 440 445

Arg Val Pro Gly lle Ser Phe Asp Asp Pro Gly Cys Val Arg Lys Thr

450 455 460



Phe Pro Gly Phe His Glu Ala Phe Ala Glu Leu Arg Arg Gly lle Gly

465 470 475 480

Ser

<210> 191
<211> 490
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP12:DGT-28 fusion protein

<400> 191

Met Ala GIn Ser Ser Arg lle Cys His Gly Val GIn Asn Pro Cys Val

1 5 10 15

Ile lle Ser Asn Leu Ser Lys Ser Asn GIn Asn Lys Ser Pro Phe Ser

20 25 30

Val Ser Leu Lys Thr His GIn His Pro Arg Ala Tyr Pro lle Ser Ser

35 40 45

Ser Trp Gly Leu Lys Lys Ser Gly Met Thr Leu lle Gly Ser Glu Leu



50 55 60

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

65 70 75 80

Ala Leu Ser Leu Pro Gly Ser Lys Ser lle Thr Ala Arg Ala Leu Phe

85 90 95

Leu Ala Ala Ala Ala Asp Gly Val Thr Thr Leu Val Arg Pro Leu Arg

100 105 110

Ser Asp Asp Thr Glu Gly Phe Ala Glu Gly Leu Val Arg Leu Gly Tyr

115 120 125

Arg Val Gly Arg Thr Pro Asp Thr Trp GIn Val Asp Gly Arg Pro GIn

130 135 140

Gly Pro Ala Val Ala Glu Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr

145 150 155 160

Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Gly His Gly Thr Tyr

165 170 175



Arg Phe Asp Ala Ser Pro GIn Met Arg Arg Arg Pro Leu Leu Pro Leu

180 185 190

Ser Arg Ala Leu Arg Asp Leu Gly Val Asp Leu Arg His Glu Glu Ala

195 200 205

Glu Gly His His Pro Leu Thr Val Arg Ala Ala Gly Val Glu Gly Gly

210 215 220

Glu Val Thr Leu Asp Ala Gly GIn Ser Ser GIn Tyr Leu Thr Ala Leu

225 230 235 240

Leu Leu Leu Gly Pro Leu Thr Arg GIn Gly Leu Arg lle Arg Val Thr

245 250 255

Asp Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala Met Met Arg

260 265 270

Ala Phe Gly Val Glu Val Ala Arg Glu Gly Asp Val Phe Val Val Pro

275 280 285

Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro Asp Ala Ser

290 295 300



Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Pro Gly Ala Glu

305 310 315 320

Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu Gly

325 330 335

Phe Val Asp Val Leu Arg Arg Met Gly Ala Glu Val Ser Val Gly Ala

340 345 350

Asp Ala Thr Thr Val Arg Gly Thr Gly Glu Leu Arg Gly Leu Thr Ala

355 360 365

Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala

370 375 380

Pro Phe Ala Ser Ala Pro Val Arg lle Glu Asp Val Ala Asn Thr Arg

385 390 395 400

Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala Glu Asn Leu Arg Arg

405 410 415

Leu Gly Val Arg Val Ala Thr Gly Pro Asp Trp lle Glu lle His Pro

420 425 430



Gly Pro Ala Thr Gly Ala GIn Val Thr Ser Tyr Gly Asp His Arg lle

435 440 445

Val Met Ser Phe Ala Val Thr Gly Leu Arg Val Pro Gly lle Ser Phe

450 455 460

Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Gly Phe His Glu Ala

465 470 475 480

Phe Ala Glu Leu Arg Arg Gly lle Gly Ser

485 490

<210> 192
<211> 484
<212> PRT

<213> Artificial Sequence

<220>

<223> TraP13:DGT-28 fusion protein

<400> 192

Met Ala GIn Val Ser Arg lle Cys Asn Gly Val GIn Asn Pro Ser Leu

1 5 10 15



Ile Ser Asn Leu Ser Lys Ser Ser GIn Arg Lys Ser Pro Leu Ser Val

20 25 30

Ser Leu Lys Thr GIn GIn Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys

35 40 45

Ser Gly Thr Met Leu Asn Gly Ser Val lle Arg Pro Val Lys Val Thr

50 55 60

Ala Ser Val Ser Ala Ala Arg Gly Met Pro Ala Leu Ser Leu Pro Gly

65 70 75 80

Ser Lys Ser lle Thr Ala Arg Ala Leu Phe Leu Ala Ala Ala Ala Asp

85 90 95

Gly Val Thr Thr Leu Val Arg Pro Leu Arg Ser Asp Asp Thr Glu Gly

100 105 110

Phe Ala Glu Gly Leu Val Arg Leu Gly Tyr Arg Val Gly Arg Thr Pro

115 120 125

Asp Thr Trp GIn Val Asp Gly Arg Pro GIn Gly Pro Ala Val Ala Glu

130 135 140



Ala Asp Val Tyr Cys Arg Asp Gly Ala Thr Thr Ala Arg Phe Leu Pro

145 150 155 160

Thr Leu Ala Ala Ala Gly His Gly Thr Tyr Arg Phe Asp Ala Ser Pro

165 170 175

GIn Met Arg Arg Arg Pro Leu Leu Pro Leu Ser Arg Ala Leu Arg Asp

180 185 190

Leu Gly Val Asp Leu Arg His Glu Glu Ala Glu Gly His His Pro Leu

195 200 205

Thr Val Arg Ala Ala Gly Val Glu Gly Gly Glu Val Thr Leu Asp Ala

210 215 220

Gly GIn Ser Ser GIn Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu

225 230 235 240

Thr Arg GIn Gly Leu Arg lle Arg Val Thr Asp Leu Val Ser Ala Pro

245 250 255

Tyr Val Glu lle Thr Leu Ala Met Met Arg Ala Phe Gly Val Glu Val



260 265 270

Ala Arg Glu Gly Asp Val Phe Val Val Pro Pro Gly Gly Tyr Arg Ala

275 280 285

Thr Thr Tyr Ala lle Glu Pro Asp Ala Ser Thr Ala Ser Tyr Phe Phe

290 295 300

Ala Ala Ala Ala Leu Thr Pro Gly Ala Glu Val Thr Val Pro Gly Leu

305 310 315 320

Gly Thr Gly Ala Leu GIn Gly Asp Leu Gly Phe Val Asp Val Leu Arg

325 330 335

Arg Met Gly Ala Glu Val Ser Val Gly Ala Asp Ala Thr Thr Val Arg

340 345 350

Gly Thr Gly Glu Leu Arg Gly Leu Thr Ala Asn Met Arg Asp lle Ser

355 360 365

Asp Thr Met Pro Thr Leu Ala Ala lle Ala Pro Phe Ala Ser Ala Pro

370 375 380



Val Arg lle Glu Asp Val Ala Asn Thr Arg Val Lys Glu Cys Asp Arg

385 390 395 400

Leu Glu Ala Cys Ala Glu Asn Leu Arg Arg Leu Gly Val Arg Val Ala

405 410 415

Thr Gly Pro Asp Trp lle Glu lle His Pro Gly Pro Ala Thr Gly Ala

420 425 430

GIn Val Thr Ser Tyr Gly Asp His Arg lle Val Met Ser Phe Ala Val

435 440 445

Thr Gly Leu Arg Val Pro Gly lle Ser Phe Asp Asp Pro Gly Cys Val

450 455 460

Arg Lys Thr Phe Pro Gly Phe His Glu Ala Phe Ala Glu Leu Arg Arg

465 470 475 480

Gly lle Gly Ser

<210> 193
<211> 476

<212> PRT



<213> Artificial Sequence

<220>

<223> TraP23:DGT-31 fusion protein

<400> 193

Met Ala GIn lle Asn Lys Ser Ala Asn Gly Val Arg Asn Ala Ser Leu

1 5 10 15

Ile Ser Asn Phe Ser Asn Thr Arg GIn Ala Lys Ser Pro Phe Ser Leu

20 25 30

Ser Cys Gly Thr Arg Leu Lys Asn Ser Ser Arg Gly Leu Lys Lys Val

35 40 45

Ala Val Arg Leu lle Gly Ser Arg Val Lys Val Ser Ala Ser Met Thr

50 55 60

Val lle Asp lle Pro Gly Ser Lys Ser Val Thr Ala Arg Ala Leu Phe

65 70 75 80

Leu Ala Ala Ala Ala Asp Gly Thr Thr Thr Leu Leu Arg Pro Leu His

85 90 95



Ser Asp Asp Thr Glu Gly Phe Thr Glu Gly Leu Thr Arg Leu Gly Tyr

100 105 110

Ala Val Val Arg Glu Pro Asp Arg Trp His lle Glu Gly Arg Pro Ser

115 120 125

Gly Pro Ala Ala Ala Asp Ala Glu Val His Cys Arg Asp Gly Ala Thr

130 135 140

Thr Ala Arg Phe Leu Pro Thr Leu Ala Ala Ala Ala Ala Ser Gly Thr

145 150 155 160

Tyr Arg Phe Asp Ala Ser Ala GIn Met Arg Arg Arg Pro Leu Ala Pro

165 170 175

Leu Thr Glu Ala Leu Arg Thr Leu Gly Val Asp Leu Arg His Asp Gly

180 185 190

Ala Glu Gly His His Pro Leu Thr lle GIn Ala Ser Gly Val Lys Gly

195 200 205

Gly Gly Leu Thr Leu Asp Ala Gly Glu Ser Ser GIn Tyr Leu Thr Ala

210 215 220



Leu Leu Met Leu Gly Pro Leu Thr Ala Glu Gly Leu Arg lle Glu Val

225 230 235 240

Thr Glu Leu Val Ser Ala Pro Tyr Val Glu lle Thr Leu Ala Met Met

245 250 255

Arg Gly Phe Gly Val Glu Val Val Arg Glu Gly Asn Thr Phe Thr Val

260 265 270

Pro Pro Gly Gly Tyr Arg Ala Thr Thr Tyr Ala lle Glu Pro Asp Ala

275 280 285

Ser Thr Ala Ser Tyr Phe Phe Ala Ala Ala Ala Leu Thr Gly Arg Glu

290 295 300

Val Thr Val Pro Gly Leu Gly Thr Gly Ala Leu GIn Gly Asp Leu Arg

305 310 315 320

Phe Thr Glu Val Leu Arg Arg Met Asp Ala Asp Val Arg Thr Thr Ser

325 330 335

Asp Ser Thr Thr Val Arg Ser Asp Gly Arg Leu Ala Gly Leu Thr Val

340 345 350



Asn Met Arg Asp lle Ser Asp Thr Met Pro Thr Leu Ala Ala lle Ala

355 360 365

Pro Tyr Ala Ser Ser Pro Val Arg lle Glu Asp Val Ala Asn Thr Arg

370 375 380

Val Lys Glu Cys Asp Arg Leu Glu Ala Cys Ala GIn Asn Leu Arg Ser

385 390 395 400

Met Gly lle Thr Val Arg Thr Gly Pro Asp Trp lle Glu Ile His Pro

405 410 415

Gly Thr Pro Arg Pro Thr Glu lle Ala Thr His Gly Asp His Arg lle

420 425 430

Val Met Ser Phe Ala Val Ala Gly Leu Arg Thr Pro Gly Met Ser Tyr

435 440 445

Asp Asp Pro Gly Cys Val Arg Lys Thr Phe Pro Arg Phe His Glu Glu

450 455 460

Phe Ala Ala Phe Val Glu Arg Ser Ser Ala Gly Glu

465 470 475



