
 

 

 

Señor Director 

NUEVAS CREACIONES 

Superintendencia de Industria y Comercio 

E. S. D. 

 

Referencia: Expediente No. 14191567 

Asunto: Solicitud de patente para: “Moléculas de ácido 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 EXÁMEN DE PATENTABILIDAD 

 

ANDRÉS RINCÓN USCÁTEGUI, identificado como aparece al pie de mi firma, en mi 

condición 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 pedí plazo adicional el 24 de marzo de 2017. 

 

I. MODIFICACIONES AL CAPÍTULO REIVINDICATORIO 

 

En respuesta al examen de patentabilidad el solicitante decide aportar un nuevo capítulo 

reivindicatorio conformado por 6 reivindicaciones en las que se han incluido las siguientes 

modificaciones: 

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

2. La nueva Reivindicación 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 Descripción. (ver 

Anexos). 

3. La nueva Reivindicación 2 tiene sustento en la nueva Reivindicación 1 y en el 

párrafo 00241, de la página 91 de la Descripción. 

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 Reivindicación 6 tiene sustento en la antigua Reivindicación 6 y en el 

párrafo 0013 de la Descripción. 

 

Estas modificaciones se ajustan al Artículo 34 de la Decisión 486 de 2000, ya que no 

constituyen una ampliación de la protección que correspondería a la divulgación 

contenida en la solicitud inicial. 

 

A pesar de eliminar materia del pliego reivindicatorio originalmente presentado, mi 

representada no renuncia a la protección que pueda obtener sobre dicha materia y se 

reserva el derecho de presentar una solicitud divisional que la contenga durante el trámite 

de la presente solicitud. 

 

II. EN CUANTO A LA SUPUESTA FALTA DE CLARIDAD 

 

1. El Examinador señala que la Reivindicación 1 no es clara, puesto que no define una 

enzima 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS), en términos de sus características 

técnicas esenciales. Como resultado, la solicitante ha modificado la Reivindicación 1, la 

cual lista en adelante la secuencia de aminoácidos codificada por los polinucleótidos de la 

Reivindicación 2. Acorde a lo anterior, la objeción a este respecto se toma por superada. 

 

2. El Examinador señala que las Reivindicaciones 2 y 3 no son claras porque no 

definen el vector plasmídico, especificando la secuencia recombinante que contiene. Por 

tanto, las Reivindicaciones 2 y 3 incluyen ahora la secuencia de nucleótidos que codifican 

los polipéptidos de la Reivindicación 1. Acorde a lo anterior, la objeción a este respecto se 

toma por superada. 

 

3. El Examinador señala que las Reivindicaciones 4, 5 y 10 no se encuentran 

soportadas en la descripción, ya que no se menciona ni identifica el proceso para producir 

células como una línea celular. Como resultado, la solicitante desea aclarar que las 

Reivindicaciones han sido modificadas para mencionar que las líneas celulares 

comprenden polinucleótidos heterólogos, desde los cuales los polipéptidos son 

expresados. Acorde a lo anterior, la objeción a este respecto se toma por superada. 
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4.  El Examinador señala que las Reivindicaciones 5 y 7 no son claras porque definen 

una línea celular vegetal y un método para generar una planta transgénica en términos de 

su resultado a alcanzar, lo cual llevaría 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 debería ser necesario listar líneas celulares particulares, 

debido a que la persona versada en la materia entendería que, acorde a las divulgaciones 

de la Descripción y a las metodologías 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 invención.  Acorde a lo anterior, la objeción a este respecto se 

toma por superada. 

 

5. El Examinador señala que las Reivindicaciones 6 y 7 no son claras ya que no definen 

un método para generar una planta transgénica, a partir de sus características técnicas 

esenciales, es decir indicado una secuencia lógica de etapas y condiciones específicas. 

Como resultado, la solicitante desea aclarar que dichas reivindicaciones muestran la 

secuencia de codificación y el paso de transformación: no hay otras etapas o 

características técnicas esenciales.  

El paso de Transformación es definido en el párrafo 00108 de la página 36 de la 

Descripción: ͞tal Đoŵo se usa eŶ la preseŶte, el térŵiŶo ͞traŶsforŵaĐióŶ͟ se refiere a la 

transferencia e integración de un ácido nucleico o fragmento derivado dentro de un 

organismo huésped, lo cual resulta en la herencia genética estable. Los organismos 

huésped que contienen un ácido nucleico transformante se llaman organismos 

͞traŶsgéŶiĐos͟, ͞reĐoŵďiŶaŶtes͟ o traŶsforŵados͟. Los ŵétodos ĐoŶoĐidos de 

transformación incluyen, por ejemplo la Agrobacterium tumefaciens- o transformación 

mediada por A. rhizogenes; transformación de fosfato de calcio; transformación de 

polibreno; fusión de protoplasto; electroporación; métodos ultrasónicos (por ejemplo, 

sonoporación); transformación de liposoma; microinyección; transformación con ADN 

desnudo; transformación con vectores plásmidos; transformación con vectores virales; 

transformación biolística (bombardeo de micropartículas); transformación mediada con 

WHISKERS de carburo de silicio; emisión de aerosol; y transformación mediada por PEG.͟ 

Acorde a lo anterior, la objeción a este respecto se toma por superada. 
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6.  El Examinador señala que las Reivindicaciones 8 y 9 no son claras, ya que no 

definen un método para controlar semillas en un área 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 objeción a este respecto se toma por 

superada. 

 

V. ESTADO DE LA TÉCNICA 

 

Su Despacho determinó el siguiente documento como relevante para realizar el análisis de 

patentabilidad de la presente patente de invención: 

 

D1, referido al documento CO2014/189988 titulado ͞Péptidos sintéticos de tránsito al 

cloroplasto͟ que se relaciona con la presentación internacional WO2013116764. 

 

 

VI. EN CUANTO A LA SUPUESTA FALTA DE NOVEDAD 

 

Con relación 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 señalado como D4 fue publicado el 8 de 

agosto de 2013, más de un año después de las fechas de reivindicación de prioridad la 

presente solicitud. 

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

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

 

VII. PETICIÓN 

 

1. Puesto que se ha dado respuesta a todas las objeciones formuladas por la 

Dirección de Nuevas Creaciones, se solicita proceder al otorgamiento de la solicitud de 

patente. 
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VIII. ANEXOS 

 

1. Nuevo capítulo reivindicatorio conformado por 6 reivindicaciones; 

 

2. Listado de Secuencias. 

 

 

Señor Director, 

ANDRÉS RINCÓN USCÁTEGUI 

C.C. 79.780.910 de Bogotá 

T.P. 114.908 

 

 

COLO-10975-0841-0236-4 

SGC\SGC\ID-295586\WPC10975 

No. M-2017-295586\SGC 

 



Expediente No. 14191567 

Acción Oficial No. 16212 

Segundo Examen de Fondo 

COLO-10975-841-236-4 

 

1 

 

CAPÍTULO REIVINDICATORIO 

 

1. Un polímero quimérico que consiste de una 5-enolpiruvilshikimato-3-fosfato 

sintasa (EPSPS) y un péptido de tránsito de cloroplasto (CTP), en donde el polímero 

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

 

2. Una molécula aislada de ácido nucléico que codifica un polímero quimérico que 

consiste de una 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS) y un péptido de tránsito 

de cloroplasto (CTP), en donde la secuencia de codificación 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 ácido nucleico de acuerdo con la Reivindicación 2,  en donde la 

molécula es un vector plásmido.  

 

4. El vector de acuerdo con la Reivindicación  3, en donde la secuencia nucleotídica 

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

 

5. Una línea celular vegetal resistente al glifosato que comprende un polinucleótido 

heterólogo 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 línea celular vegetal comprende además un  

polímero quimérico que consiste de una 5-enolpiruvilshikimato-3-fosfato sintasa (EPSPS) y 

un péptido de tránsito de cloroplasto (CTP), en donde el polímero 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, 

que comprende: 

 transformar el material de planta con la molécula de ácido nucleico de acuerdo 

con la Reivindicación 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, órgano de planta, 

semilla de planta o célula de planta. 

 

 

SGC\SGC\ID-491409\WPC10975 

 



                         SEQUENCE LISTING 

 

<110>  Dow AgroSciences, LLC 

       Lira, Justin M 

       Cicchillo, Rob 

       Nair, Satish 

  

<120>  NOVEL CLASS OF GLYPHOSATE RESISTANCE GENES 

 

<130>  2971-P11743.1PC (73728) 

 

<150>  US 61/593,555 

<151>  2012-02-01 

 

<150>  US 61/625,222 

<151>  2012-04-17 

 

<160>  193    

 

<170>  PatentIn version 3.5 

 

<210>  1 

<211>  415 

<212>  PRT 

<213>  Streptomyces sviceus 

 

<400>  1 

 

Met Arg Gly Met Pro Ala Leu Ser Leu Pro Gly Ser Lys Ser Ile 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 Gln 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 Gln 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 Gln Ser Ser Gln  

145                 150                 155                 160  

 

 

Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Gln Gly Leu  

                165                 170                 175      

 

 

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

    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      

 

 

Gln 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 Ile Ser Asp Thr Met Pro Thr  

    290                 295                 300                  

 

 

Leu Ala Ala Ile Ala Pro Phe Ala Ser Ala Pro Val Arg Ile 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 Ile His Pro Gly Pro Ala Thr Gly Ala Gln Val Thr Ser Tyr  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 



Pro Gly Ile 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 Ile 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 gtatcacagc tagggcactc       60 

 

tttcttgctg ctgctgctga tggggttact actttggtga ggccattgag aagtgacgac      120 

 

acagaaggat tcgctgaggg gttagttcgt ttaggctatc gtgtagggag gacacccgat      180 

 

acttggcaag tcgatggcag accacaagga ccagcagtgg ctgaggctga cgtctactgt      240 

 

agagacggag caaccaccgc tagattcttg ccaaccttag cagctgctgg tcacggaaca      300 

 

tacagatttg atgcttcacc acagatgagg agacgtcctc ttttgccctt aagcagagcc      360 

 

ttgagggatt tgggtgtcga tcttagacac gaagaagctg aaggtcatca ccctctgact      420 

 



gtccgtgctg ctggggttga aggaggagag gttactttgg atgctggtca gtcaagtcag      480 

 

tatctcactg ccttgttgct ccttggtccc cttacaagac aaggactgag gataagggtt      540 

 

actgatttgg tgtcagcacc atacgtggag attacgcttg caatgatgag ggctttcgga      600 

 

gttgaagtgg caagggaggg agatgtgttc gttgttccac ctggtggata tcgtgcaact      660 

 

acgtatgcta tagaacccga cgcaagtact gcttcttact tcttcgcagc tgctgctttg      720 

 

actcctggag ctgaagtgac tgtacctggg ttaggcacgg gagcacttca aggagatttg      780 

 

ggatttgtag atgtcttaag gagaatggga gccgaggtgt ccgtaggagc tgatgcaacc      840 

 

actgttagag gaactggtga attgcgtggc cttacagcca acatgagaga cataagtgat      900 

 

acgatgccga ccctcgctgc aatagcaccc tttgctagtg ctccagttag aatcgaggat      960 

 

gttgccaaca ctcgtgtcaa agaatgtgac agacttgagg cttgtgcaga gaaccttagg     1020 

 

aggttgggag taagggttgc aacgggtccg gactggattg agatacaccc tggtccagct     1080 

 

actggtgctc aagtcacaag ctatggtgat cacagaattg tgatgtcatt tgcagtgact     1140 

 

ggacttcgtg tgcctgggat cagcttcgac gaccctggct gtgttcgtaa gacttttcct     1200 

 

gggtttcacg aggctttcgc agaattgagg cgtggcattg ggagctga                  1248 

 

 

<210>  3 

<211>  1251 



<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  3 

atggcaagag ggatgccagc cttgtcgctg cctggctcaa agtcgatcac ggctagagca       60 

 

ctctttctcg cagcagcagc cgacggagtc accacgcttg tgagaccgct gcggtcagac      120 

 

gacaccgagg gttttgcgga aggcctcgtc agactgggct atcgggttgg gaggactccc      180 

 

gacacgtggc aagtggacgg aaggccacaa ggtccagcag ttgccgaggc tgatgtgtat      240 

 

tgtagagacg gtgcaacaac ggctaggttc ctccccacac tcgcagctgc tggacacggg      300 

 

acctacagat ttgatgcctc tccccagatg aggagaaggc cactgctgcc tctttctagg      360 

 

gctttgaggg accttggcgt tgatcttcgc cacgaggaag cggaagggca ccaccccttg      420 

 

accgtgagag ctgctggagt cgagggaggt gaggttacac tcgatgctgg acagtcctct      480 

 

cagtacttga cggcactgct gctgctcggt ccgctcacac gccaagggct gcggattcgc      540 

 

gtcactgatc tggttagcgc tccgtacgtg gagattacac ttgcgatgat gagagctttt      600 

 

ggggtcgagg ttgcacgcga aggcgacgtt ttcgtggtgc ctcctggtgg ctacagagcg      660 

 

actacgtacg cgattgagcc agatgccagc accgcaagct acttctttgc agctgctgcg      720 

 



ttgacacctg gagccgaggt cacagtgcct ggactcggga ccggagcgct tcaaggggat      780 

 

ctcggcttcg tggacgtgct gcggaggatg ggtgccgagg tcagcgtggg agcagacgct      840 

 

acgactgtta gaggcacggg tgagcttaga ggccttacag caaacatgag ggacatatcc      900 

 

gacacgatgc cgacgcttgc tgccatcgct ccgttcgctt cagcacccgt cagaattgaa      960 

 

gatgtggcga acactcgcgt caaagagtgc gacagacttg aagcgtgtgc cgagaacttg     1020 

 

aggaggttgg gagtgagagt cgcaactggt ccagactgga tcgagatcca ccctggtcca     1080 

 

gctactggag cgcaagtcac aagctatggc gaccatagga ttgttatgtc attcgcagtg     1140 

 

accggactca gagttcctgg gatctctttc gacgaccctg gttgcgtgcg gaaaacgttc     1200 

 

cctggcttcc acgaggcatt tgcggagctg 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 gagcctgcct ggtagcaaaa gcattaccgc acgtgcactg       60 

 

tttctggctg cagcagcaga tggtgttacc accctggttc gtcctctgcg ttctgatgat      120 



 

accgaaggtt ttgcagaagg tctggttcgt ctgggttatc gtgttggtcg tacaccggat      180 

 

acctggcaag ttgatggtcg tccgcagggt ccggcagttg ccgaagcaga tgtttattgc      240 

 

cgtgatggtg caaccaccgc acgttttctg ccgaccctgg cagcagccgg tcatggcacc      300 

 

tatcgttttg atgcatctcc gcagatgcgt cgtcgtccgc tgctgccgct gtctcgtgca      360 

 

ctgcgtgatc tgggtgttga tctgcgtcat gaagaagcag aaggtcatca tccgctgacc      420 

 

gttcgtgcag ccggtgttga aggtggtgaa gtgaccctgg atgccggtca gagcagccag      480 

 

tatctgaccg cactgctgct gctgggtccg ctgacacgtc agggtctgcg tattcgtgtt      540 

 

accgatctgg ttagcgcacc gtatgtggaa attaccctgg caatgatgcg tgcatttggt      600 

 

gttgaagttg cacgtgaagg tgatgttttt gttgttccgc ctggtggtta tcgcgcaacc      660 

 

acctatgcaa ttgaaccgga tgcaagcacc gcaagctatt tttttgcagc agcagccctg      720 

 

acaccgggtg cagaagttac cgttcctggt ctgggcacag gtgcactgca gggtgatctg      780 

 

ggatttgttg atgttctgcg tcgtatgggt gccgaagtta gcgttggtgc agatgccacc      840 

 

accgttcgtg gtacaggtga actgcgtggt ctgaccgcaa atatgcgtga tattagcgat      900 

 

accatgccga cactggctgc aattgcaccg tttgcaagcg caccggttcg tattgaagat      960 

 

gttgccaaca cccgtgttaa agaatgtgat cgtctggaag catgtgcaga aaatctgcgt     1020 

 



cgtctgggcg ttcgtgttgc aaccggtccg gattggattg aaattcatcc gggtccggca     1080 

 

accggtgcac aggttaccag ctatggtgat catcgtatcg ttatgagctt tgcagttacc     1140 

 

ggtctgcgtg ttccgggtat tagctttgat gatccgggtt gtgttcgtaa aacctttccg     1200 

 

ggttttcatg aagcttttgc agaactgcgt cgtggtattg gtagctaa                  1248 

 

 

<210>  5 

<211>  1599 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  DGT-1 (codon optimized) 

 

<400>  5 

atggctcaag tctcccgtgt tcacaatctt gctcagtcaa cccaaatctt tggacattca       60 

 

agcaactcaa acaaactgaa gtctgtgaat tctgtctcac ttcgcccacg cctttgggga      120 

 

gcatccaaga gtcgcatacc aatgcacaag aatgggagtt tcatgggcaa cttcaatgtt      180 

 

gggaaaggca attctggtgt cttcaaagtt tcagcttctg ttgcagccgc agagaaaccc      240 

 

agcacttccc ctgagattgt tcttgaaccc 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 cagctggtgg gaatgcaagt      600 

 

tatgtccttg atggtgtccc cagaatgagg gaaaggccca tcggtgacct tgtggctggc      660 

 

ctgaaacagc ttggagcaga tgttgattgc ttcttgggca caaactgccc tccagtgaga      720 

 

gtgaatggga agggaggttt gcctggtgga aaggtcaaac tgagtggatc agtctcttcc      780 

 

cagtatctga ctgccttgct catggctgcc cctctggctt tgggtgatgt ggagattgaa      840 

 

atagtggaca agttgatttc tgttccatat gtggaaatga ccctcaaact catggagagg      900 

 

tttggagttt ctgttgaaca ttctggcaac tgggatcgtt tccttgtaca tggaggtcag      960 

 

aagtacaaaa gccctggcaa tgcctttgtt gaaggggatg caagctctgc ttcctatctc     1020 

 

ttggctgggg ctgccatcac tggtgggacc atcactgtga atggctgtgg cacctcatcc     1080 

 

cttcaaggtg atgtaaagtt tgcagaggtc ttggagaaaa tgggtgccaa ggtcacctgg     1140 

 

tctgagaaca gtgtaactgt gtctggacct cccagagact tcagtggcag aaaggttctc     1200 

 

cgtggaattg atgtgaacat gaacaagatg ccagatgtgg ccatgaccct cgctgttgta     1260 

 

gccctgtttg caaatggacc aactgcaatc cgtgatgttg cttcatggag ggtgaaggag     1320 

 



acagagagga tgattgccat ttgcacagaa ctccgcaaac ttggtgcaac agttgaagag     1380 

 

ggaccagatt actgtgtgat aaccccacct gagaagctca atgtgacagc cattgacacc     1440 

 

tatgatgacc acagaatggc aatggctttc tcccttgctg cctgtggtga tgtgcctgtg     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 gggacaatgc tgaacggatc agtcattagg      180 

 

cctgtaaagg ttacagcctc tgtgtccacg agtgaaaagg caagcgagat cgtcttacaa      240 

 

ccgattagag aaatctctgg gcttatcaag ttgcctggct ccaaatcact ctccaatagg      300 

 

atacttcttt tggctgcact gagtgaaggc acaactgttg tggacaactt gctcaactcc      360 



 

gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat      420 

 

agcgttaaca atcgtgctgt cgtagaagga tgtggtggca tctttcctgc atctctggat      480 

 

tctaagagcg acatcgagct ttacttgggc aatgctgcaa cagccatgag accgttaact      540 

 

gctgctgtta ccgcagctgg aggaaatgct agttatgtgc ttgatggtgt tccaagaatg      600 

 

agggaaaggc caatagggga tttggtcgtc ggactgaaac agctcggtgc tgacgttgaa      660 

 

tgtactttag gcacaaactg tcctcccgtg cgtgttaacg caaatggtgg actgcctggt      720 

 

ggaaaggtca agttgtctgg ctccatttcc agtcaatacc ttacggcttt gctcatggct      780 

 

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg      840 

 

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagccga acattccgat      900 

 

agctgggatc gtttctttgt aaagggtggg cagaagtaca agtctcctgg caatgcttat      960 

 

gtggaaggtg acgcttcttc agctagttac ttcttggctg gtgcagccat aactggcgag     1020 

 

acagttaccg tggaaggatg cggaactacc agcctccaag gtgatgtcaa gttcgcagag     1080 

 

gtgttggaaa agatggggtg caaagtttcc tggacagaga actcagttac tgtaacggga     1140 

 

cctagtaggg atgcttttgg gatgcgtcac cttagggcag ttgacgtgaa catgaacaag     1200 

 

atgccagatg tcgctatgac tttagcagtt gtggcactgt ttgccgatgg tcctacaacg     1260 

 



attagggacg tagcttcttg gagagtcaaa gaaactgaga ggatgatcgc catttgtact     1320 

 

gagcttcgta agttgggtgc cacagttgaa gaagggtccg attactgcgt gattactcct     1380 

 

ccagctaaag ttaagcctgc tgagattgat acctatgatg accacagaat ggctatggcc     1440 

 

tttagcctcg ctgcatgtgc cgatgttcca gtcacgatca aggaccctgg ctgtactaga     1500 

 

aagacatttc ccgactactt tcaagtgctt gagtcaatca cgaaacactg a              1551 

 

 

<210>  7 

<211>  1551 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  DGT-3 v3 (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 gcttatcaag ttgcctggct ccaaatcact ctccaatagg      300 

 

atacttcttt tggctgcact gagtgaaggc acaactgttg tggacaactt gctcaactcc      360 



 

gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat      420 

 

agcgttaaca atcgtgctgt cgtagaagga tgtggtggaa tctttcctgc atctctggat      480 

 

tctaagagcg acatcgagct ttacttgggc aatgctgcaa cagccatgag atccttaact      540 

 

gctgctgtta ccgcagctgg tggaaatgct agttatgtgc ttgatggtgt tccaagaatg      600 

 

agggaaaggc caatagggga tttggtcgtc ggactcaaac agctcggtgc tgacgttgaa      660 

 

tgtactttag gcacaaactg tcctcccgtg cgtgttaacg caaatggtgg actgcctggt      720 

 

ggaaaagtca agttgtctgg ctccatttcc agtcaatacc ttacggcttt gctcatggct      780 

 

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg      840 

 

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagccga acattccgat      900 

 

agctgggatc gtttctttgt aaagggaggg cagaagtaca agtctcctgg aaacgcatac      960 

 

gtggaaggtg acgcttcttc agctagttac ttcttggctg gtgcagccat aactggcgag     1020 

 

acagttaccg tggaaggatg cggaactacc agcctccaag gtgatgtcaa gttcgcagag     1080 

 

gtgttggaaa agatggggtg caaagtttcc tggacagaga actcagttac tgtaacggga     1140 

 

cctagtaggg atgcttttgg gatgcgtcac cttagagccg ttgacgtgaa catgaacaag     1200 

 

atgccagatg tcgctatgac cttagctgtg gttgcactgt ttgccgatgg tcctacaacg     1260 

 



attagggacg tagcctcttg gagagtcaaa gaaaccgaga ggatgatcgc catttgtact     1320 

 

gagcttcgta agttgggtgc cacagttgaa gaagggtccg attactgcgt gattactcct     1380 

 

ccagctaaag ttaagccagc agagattgat acctatgatg accacagaat ggctatggct     1440 

 

ttcagcctcg ctgcatgtgc 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 (T174I; P178S) (codon optimized) 

 

<400>  8 

atggctcaat cttcaaggat ttgccacggt gttcagaacc cttgtgtgat catatccaat       60 

 

ctcagtaaga gcaatcagaa caaatcaccc ttctctgtct ccctgaaaac tcatcaacca      120 

 

cgtgcatcta gttggggatt gaagaaaagt ggcacaatgc tgaacggatc agtcattagg      180 

 

cctgtaaagg ttacagcctc tgtgtccacg agtgaaaagg caagcgagat cgtcttacaa      240 

 

ccgattagag aaatctctgg gcttatcaag ttgcctggct ccaaatcact ctccaatagg      300 

 

atacttcttt tggctgcact gagtgaaggg acaactgttg tggacaactt gctcaactcc      360 



 

gatgatatca actacatgct tgacgccttg aagaagttag gactcaatgt ggagagagat      420 

 

agcgttaaca atcgtgctgt cgtagaagga tgtggtggaa tctttcctgc atctctggat      480 

 

tctaagagcg acatcgagct ttacttgggc aatgctggca tcgccatgag atccttaact      540 

 

gctgctgtta ccgcagctgg tggaaatgct agttatgtgc ttgatggtgt tccaagaatg      600 

 

agggaaaggc caatagggga tttggttgtc ggactcaaac agctcggtgc tgacgttgaa      660 

 

tgtactttag gcacaaactg tcctcccgtg cgtgttaacg caaatggtgg actgcctggt      720 

 

ggaaaggtca agttgtctgg ctccatttcc agtcaatacc ttacggcttt gctcatggct      780 

 

gcaccacttg ccttaggtga tgtggagatt gagatcattg acaagctcat atctgttccg      840 

 

tacgtggaaa tgacacttaa gctgatggaa agattcggag tttcagccga acattccgat      900 

 

agctgggatc gtttcttcgt aaagggaggg cagaagtaca agtctcctgg gaacgcatac      960 

 

gtggaaggtg acgcttcttc agctagttac ttcttggctg gtgcagccat aactggcgag     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 ggatgatcgc catttgtact     1320 

 

gagcttcgta agttgggtgc cacagttgaa gaagggtccg attactgcgt gattactcct     1380 

 

ccagctaaag ttaagccagc agagattgat acctatgatg accacagaat ggctatggcc     1440 

 

tttagcctcg ctgcatgtgc 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 (T168I; P172S) (codon optimized) 

 

<400>  9 

atggcaatgg ctgctgctgc tactatggct gcaagcgctt cctcttccgc tgtgagctta       60 

 

gacagagcag ctccagcacc atctaggcgt ctgccaatgc cagcagctag accagctagg      120 

 

agaggtgcag tccgtttgtg gggaccaagg ggagcagctg cacgtgctac aagtgtcgca      180 

 

gcaccagcag caccgagtgg agctgaggaa gtcgtgcttc aacctatcag agagatcagc      240 

 

ggtgccgtcc agctccctgg gtcaaagtca cttagcaaca gaatacttct tttgagcgca      300 

 

ttgtcagagg gcacgacagt ggtggataac cttctgaact ctgaagatgt tcactacatg      360 



 

cttgaggctt tggaggcatt aggtctttct gttgaagccg ataaggttgc taagcgtgct      420 

 

gtggtggttg gttgcggagg gagattccca gttgagaaag atgctcaaga ggaagttaag      480 

 

ctgtttctgg gaaatgctgg gattgcaatg aggagcttga ctgctgctgt ggttgctgct      540 

 

ggtggaaatg ccacatacgt ccttgatgga gtgcctagaa tgagagagag accgattggg      600 

 

gatctggtgg ttggccttca gcaacttgga gcagacgctg actgctttct tggaacaaac      660 

 

tgtccacccg ttaggatcaa cgggaaagga ggtctccctg gtgggaaggt taagttgtct      720 

 

ggatcaatct ctagtcagta tctgtcatca cttctcatgg ctgcacctct tgcacttgaa      780 

 

gatgttgaga ttgaaatcat agacaaactc atatcagttc catacgtgga aatgacgctg      840 

 

aagctgatgg agaggttcgg agtgacagca gagcactcag attcttggga taggttctac      900 

 

atcaagggag gtcagaagta caaatcacct gggaacgctt acgtggaagg tgatgcctct      960 

 

tctgcttcct acttcctcgc tggagcagca atcaccggag gaactgttac tgtcgaaggt     1020 

 

tgcggaacta cttccttgca aggggacgtc aagttcgcag aagtcttaga aatgatggga     1080 

 

gctaaagtta cttggaccga tacaagtgtt acagtgactg gtcctccacg tcaacccttt     1140 

 

ggaaggaagc acctcaaagc cgttgatgtt aacatgaaca agatgccaga tgtcgccatg     1200 

 

acgcttgccg ttgtggctct gttcgcagat ggtcccacag ccattagaga cgtggccagc     1260 

 



tggagggtga aagaaactga aaggatggtc gccattagaa cagagttaac caaacttgga     1320 

 

gctactgtgg aagagggacc cgactattgc atcattacac ctcccgagaa gctgaacata     1380 

 

accgctattg acacttatga tgatcatcgt atggctatgg ccttttcatt agcagcttgc     1440 

 

gctgaggtgc 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 gttcttggca       60 

 

gctgctgccg atgggacgac tactcttctt agaccattgc gtagcgatga cactgagggc      120 

 

ttcgcagaag gactgaggaa tctgggctat gctgtggaac aagaggctga taggtggcgt      180 

 

gtccaaggca gaccagctgg accagcagcc acggaagcag atgtctattg cagagatggt      240 

 

gccaccaccg ctaggttcct tccgacactg gcagcagcag ctgcttccgg aacctacaga      300 

 

ttcgacgctt cagcacagat gcgtcgtcgt ccccttgctc cattgacaag ggcacttaca      360 



 

gccttgggtg tggatcttag acacgaagga gcagacggac atcatccgct caccgttcgt      420 

 

gcagctggca tcgaaggagg agaattgacg ctcgacgctg gcgagtccag ccaatacttg      480 

 

acagcactgc tcatgctcgg acctcttaca acaaagggac ttcgcatcga agttacagaa      540 

 

ctcgtctctg caccctacgt ggaaatcacc ctcgctatga tgagagactt tggtgtggag      600 

 

gttgagaggg aggggaatac cttcaccgtt ccaagcccat cttcaagact taggtccaat      660 

 

agaggtggac ccataggagg ctatagagct actacgtatg ctgtcgagcc agatgcctca      720 

 

actgcctctt acttctttgc agctgctgcc ctcactggtc gcgaggtcac agtgcctgga      780 

 

ttggggactg gagctttgca aggtgatttg cgtttcgtgg atgtgctgag agaaatgggt      840 

 

gccgaggtgt ctgttggtcc ggacgccaca actgtgcgct caactggcag attgagggga      900 

 

atcactgtga acatgagaga tatctcagac acgatgccta cactcgcagc tattgcacct      960 

 

tatgccgatg gtccagtggt gattgaagat gttgccaaca cccgtgtgaa ggagtgtgac     1020 

 

cgtctggagg cttgtgctga gaatctgagg gcaatgggaa tcaccgtcca tacgggtccg     1080 

 

gataggatag aaatccatcc tggaacacct aaaccgactg ggatcgccac ccacggagat     1140 

 

caccgcatag tcatgtcatt tgccgtcgct ggccttcgca ctcctggcct cacttacgac     1200 

 

gaccctggct gcgtgcgtaa gaccttccct agatttcacg aggtgtttgc cgacttcgct     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 gcgtgacagc aagggcactc       60 

 

ttcttggcag cagcagccga tggaacgaca acactgcttc gtcctctgag gtcagacgac      120 

 

acggaggggt ttgccgaggg tcttaagaat ctcggttatg ccgttgagca agaggctgac      180 

 

cgttggaggg tcgaaggcag accggatggt ccagctgctc cggatgcaga tgtctactgc      240 

 

cgtgatggtg caacgactgc acgctttctt ccaaccctcg tcgcagcagc agcttctgga      300 

 

acgtatcgtt tcgacgcctc agcacagatg aggagacgtc ccttggctcc actcactagg      360 

 

gcactgacag ctcttggcgt ggatttgaga catggtggag aggagggtca tcatccactg      420 

 

actgtcagag ctgctggcat agaaggtggc gatgttgtcc ttgacgctgg tgaatcttct      480 

 

cagtatctca cagcccttct tatgttgggt ccgttgactg ccaaaggtct tagaatcgaa      540 

 

gtcactgatc tcgtgagcgc tccttacgtt gaaatcactc tggccatgat gagagatttc      600 



 

ggagttgatg ttagcagaga aggaaacact ttcaccgtgc cgtccggagg ctatagagct      660 

 

acagcctacg ctgtggagcc agacgcaagc acggcttctt acttctttgc agcagctgcc      720 

 

ctcactggac gcgaggtgac ggtccctggg ctgggaattg gtgctcttca aggagacctt      780 

 

cgttttgtgg acgtgctgcg tgatatggga gcagaggtgt ctgttggacc agatgccacg      840 

 

acagtgcgct caactggcag actccgtggc attacagtta ctatgagaga catttcagac      900 

 

acgatgccaa cactcgctgc tattgcacct cacgctgatg gacccgtccg tattgaggac      960 

 

gtggcaaaca ctcgtgtcaa ggaatgtgat aggcttgagg catgtgctca aaaccttaga     1020 

 

gctatgggaa tcacggtgca tactgggcac gattggattg agattctccc tgggactcca     1080 

 

aagccaacgg gaatagctac gcacggagat cacagaatcg ttatgtcctt cgcagtggct     1140 

 

ggtttgttga cccctgggct gacatacgat gatcctggct gcgtccgcaa gacttttcca     1200 

 

aggttccacg aagttttcgc tgactttgct gcatcacccc aagcctga                  1248 

 

 

<210>  12 

<211>  1368 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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



 

<400>  12 

atggcaagcg ttgcagcagc agaaaaaccg agcacctctc cggaaattgt tctggaaccg       60 

 

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt      120 

 

ctgctgctgg cagcactgag cgaaggcacc accgttgttg ataatctgct gtatagcgaa      180 

 

gatattcatt atatgctggg tgcactgcgt accctgggtc tgcgtgttga agatgataaa      240 

 

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc      300 

 

aaagatgaaa ttaacctgtt tctgggtaat gcaggcaccg caatgcgtcc gctgaccgca      360 

 

gcagttgttg cagccggtgg taatgcaagc tatgttctgg atggtgttcc gcgtatgcgt      420 

 

gaacgtccga ttggtgatct ggttgccggt ctgaaacagc tgggtgcaga tgttgattgt      480 

 

tttctgggca ccaattgtcc tccggttcgt gttaatggta aaggtggtct gccgggtggt      540 

 

aaagttaaac tgagcggtag cgttagcagc cagtatctga ccgcactgct gatggcagct      600 

 

ccgctggcac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgccgtat      660 

 

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gcgttgaaca tagcggtaat      720 

 

tgggatcgtt ttctggttca tggtggccag aaatataaat ctccgggtaa tgcctttgtt      780 

 

gaaggtgatg caagcagcgc aagctatctg ctggcaggcg cagcaattac cggtggtaca      840 

 

attaccgtta atggttgtgg caccagcagc ctgcagggcg atgttaaatt tgccgaagtg      900 



 

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gcgttaccgt tagcggtccg      960 

 

ccgcgtgatt ttagcggtcg taaagttctg cgtggcattg atgtgaatat gaacaaaatg     1020 

 

ccggatgttg ccatgaccct ggcagttgtt gccctgtttg caaatggtcc gaccgcaatt     1080 

 

cgtgatgttg caagctggcg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa     1140 

 

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgcgttat tacaccgccg     1200 

 

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggc aatggcattt     1260 

 

agcctggcag catgtggtga tgttccggtg accattaaag atccgggttg tacacgtaaa     1320 

 

acctttccag attattttga agttctggaa cgcctgacca aacattaa                  1368 

 

 

<210>  13 

<211>  1368 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  13 

atggcaagcg ttgcagcagc agaaaaaccg agcacctctc cggaaattgt tctggaaccg       60 

 

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt      120 

 



ctgctgctgg cagcactgag cgaaggcacc accgttgttg ataatctgct gtatagcgaa      180 

 

gatattcatt atatgctggg tgcactgcgt accctgggtc tgcgtgttga agatgataaa      240 

 

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc      300 

 

aaagatgaaa ttaacctgtt tctgggtaat gcagcaaccg caatgcgtcc gctgaccgca      360 

 

gcagttgttg cagccggtgg taatgcaagc tatgttctgg atggtgttcc gcgtatgcgt      420 

 

gaacgtccga ttggtgatct ggttgccggt ctgaaacagc tgggtgcaga tgttgattgt      480 

 

tttctgggca ccaattgtcc tccggttcgt gttaatggta aaggtggtct gccgggtggt      540 

 

aaagttaaac tgagcggtag cgttagcagc cagtatctga ccgcactgct gatggcagct      600 

 

ccgctggcac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgccgtat      660 

 

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gcgttgaaca tagcggtaat      720 

 

tgggatcgtt ttctggttca tggtggccag aaatataaat ctccgggtaa tgcctttgtt      780 

 

gaaggtgatg caagcagcgc aagctatctg ctggcaggcg cagcaattac cggtggtaca      840 

 

attaccgtta atggttgtgg caccagcagc ctgcagggcg atgttaaatt tgccgaagtg      900 

 

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gcgttaccgt tagcggtccg      960 

 

ccgcgtgatt ttagcggtcg taaagttctg cgtggcattg atgtgaatat gaacaaaatg     1020 

 

ccggatgttg ccatgaccct ggcagttgtt gccctgtttg caaatggtcc gaccgcaatt     1080 



 

cgtgatgttg caagctggcg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa     1140 

 

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgcgttat tacaccgccg     1200 

 

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggc aatggcattt     1260 

 

agcctggcag catgtggtga tgttccggtg accattaaag atccgggttg tacacgtaaa     1320 

 

acctttccag attattttga agttctggaa cgcctgacca aacattaa                  1368 

 

 

<210>  14 

<211>  1368 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  DGT-1 v7 (G112A; P117S) (E. coli optimized) 

 

<400>  14 

atggcaagcg ttgcagcagc agaaaaaccg agcacctctc cggaaattgt tctggaaccg       60 

 

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt      120 

 

ctgctgctgg cagcactgag cgaaggcacc accgttgttg ataatctgct gtatagcgaa      180 

 

gatattcatt atatgctggg tgcactgcgt accctgggtc tgcgtgttga agatgataaa      240 

 

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc      300 

 



aaagatgaaa ttaacctgtt tctgggtaat gcagcaaccg caatgcgtag cctgaccgca      360 

 

gcagttgttg cagccggtgg taatgcaagc tatgttctgg atggtgttcc gcgtatgcgt      420 

 

gaacgtccga ttggtgatct ggttgccggt ctgaaacagc tgggtgcaga tgttgattgt      480 

 

tttctgggca ccaattgtcc tccggttcgt gttaatggta aaggtggtct gccgggtggt      540 

 

aaagttaaac tgagcggtag cgttagcagc cagtatctga ccgcactgct gatggcagct      600 

 

ccgctggcac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgccgtat      660 

 

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gcgttgaaca tagcggtaat      720 

 

tgggatcgtt ttctggttca tggtggccag aaatataaat ctccgggtaa tgcctttgtt      780 

 

gaaggtgatg caagcagcgc aagctatctg ctggcaggcg cagcaattac cggtggtaca      840 

 

attaccgtta atggttgtgg caccagcagc ctgcagggcg atgttaaatt tgccgaagtg      900 

 

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gcgttaccgt tagcggtccg      960 

 

ccgcgtgatt ttagcggtcg taaagttctg cgtggcattg atgtgaatat gaacaaaatg     1020 

 

ccggatgttg ccatgaccct ggcagttgtt gccctgtttg caaatggtcc gaccgcaatt     1080 

 

cgtgatgttg caagctggcg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa     1140 

 

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgcgttat tacaccgccg     1200 

 

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggc aatggcattt     1260 



 

agcctggcag catgtggtga tgttccggtg accattaaag atccgggttg tacacgtaaa     1320 

 

acctttccag attattttga agttctggaa cgcctgacca aacattaa                  1368 

 

 

<210>  15 

<211>  1368 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  DGT-1 v8 (T113I; P117S) (E. coli optimized) 

 

<400>  15 

atggcaagcg ttgcagcagc agaaaaaccg agcacctctc cggaaattgt tctggaaccg       60 

 

attaaagatt ttagcggcac cattaccctg cctggtagca aaagcctgag caatcgtatt      120 

 

ctgctgctgg cagcactgag cgaaggcacc accgttgttg ataatctgct gtatagcgaa      180 

 

gatattcatt atatgctggg tgcactgcgt accctgggtc tgcgtgttga agatgataaa      240 

 

accaccaaac aggccattgt tgaaggttgt ggtggtctgt ttccgaccag caaagaaagc      300 

 

aaagatgaaa ttaacctgtt tctgggtaat gcaggcatcg caatgcgtag cctgaccgca      360 

 

gcagttgttg cagccggtgg taatgcaagc tatgttctgg atggtgttcc gcgtatgcgt      420 

 

gaacgtccga ttggtgatct ggttgccggt ctgaaacagc tgggtgcaga tgttgattgt      480 

 



tttctgggca ccaattgtcc tccggttcgt gttaatggta aaggtggtct gccgggtggt      540 

 

aaagttaaac tgagcggtag cgttagcagc cagtatctga ccgcactgct gatggcagct      600 

 

ccgctggcac tgggtgatgt tgaaattgaa attgtggata aactgatttc tgtgccgtat      660 

 

gttgaaatga ccctgaaact gatggaacgt tttggtgtta gcgttgaaca tagcggtaat      720 

 

tgggatcgtt ttctggttca tggtggccag aaatataaat ctccgggtaa tgcctttgtt      780 

 

gaaggtgatg caagcagcgc aagctatctg ctggcaggcg cagcaattac cggtggtaca      840 

 

attaccgtta atggttgtgg caccagcagc ctgcagggcg atgttaaatt tgccgaagtg      900 

 

ctggaaaaaa tgggtgcaaa agtgacctgg tctgaaaata gcgttaccgt tagcggtccg      960 

 

ccgcgtgatt ttagcggtcg taaagttctg cgtggcattg atgtgaatat gaacaaaatg     1020 

 

ccggatgttg ccatgaccct ggcagttgtt gccctgtttg caaatggtcc gaccgcaatt     1080 

 

cgtgatgttg caagctggcg tgttaaagaa accgaacgca tgattgcaat ttgtaccgaa     1140 

 

ctgcgtaaac tgggtgcaac cgttgaagaa ggtccggatt attgcgttat tacaccgccg     1200 

 

gaaaaactga atgttaccgc cattgatacc tatgatgatc atcgtatggc aatggcattt     1260 

 

agcctggcag 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 ctgcagccga ttcgtgaaat tagcggtctg       60 

 

attaaactgc ctggtagcaa aagcctgagc aatcgtattc tgctgctggc agcactgagc      120 

 

gaaggcacca ccgttgttga taatctgctg aacagcgacg atattaacta tatgctggat      180 

 

gccctgaaaa aactgggtct gaatgttgaa cgtgatagcg ttaataatcg tgccgttgtt      240 

 

gaaggttgtg gtggcatttt tccggcaagc ctggatagca aatccgatat cgaactgtat      300 

 

ctgggtaatg cagccaccgc aatgcgtccg ctgaccgcag cagttaccgc agccggtggt      360 

 

aatgcaagct atgttctgga tggtgttccg cgtatgcgtg aacgtccgat tggtgatctg      420 

 

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggcac caattgtccg      480 

 

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gagcggtagc      540 

 

attagcagcc agtatctgac cgcactgctg atggcagctc cgctggcact gggtgatgtt      600 

 

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg      660 

 



atggaacgtt ttggtgttag cgcagaacat agcgatagct gggatcgctt ttttgttaaa      720 

 

ggtggccaga aatataaatc tccgggtaac gcctatgttg aaggtgatgc aagcagcgca      780 

 

tcttattttc tggcaggcgc agcaattacc ggtgaaaccg ttaccgttga aggttgcggt      840 

 

acaaccagcc tgcagggtga tgttaaattt gccgaagtgc tggaaaaaat gggttgtaaa      900 

 

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gccgtgatgc atttggtatg      960 

 

cgtcatctgc gtgcagttga tgtgaacatg aacaaaatgc cggatgttgc catgaccctg     1020 

 

gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttgc aagctggcgt     1080 

 

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc     1140 

 

gttgaagaag gtagcgatta ttgcgttatt acccctccgg caaaagttaa accggcagaa     1200 

 

atcgatacct atgatgatca tcgtatggca atggcattta gcctggcagc atgtgcagat     1260 

 

gttccggtga ccattaaaga tccgggttgt acacgtaaaa cctttccgga 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 ctgcagccga ttcgtgaaat tagcggtctg       60 

 

attaaactgc ctggtagcaa aagcctgagc aatcgtattc tgctgctggc agcactgagc      120 

 

gaaggcacca ccgttgttga taatctgctg aacagcgacg atattaacta tatgctggat      180 

 

gccctgaaaa aactgggtct gaatgttgaa cgtgatagcg ttaataatcg tgccgttgtt      240 

 

gaaggttgtg gtggcatttt tccggcaagc ctggatagca aatccgatat cgaactgtat      300 

 

ctgggtaatg cagccaccgc aatgcgtagc ctgaccgcag cagttaccgc agccggtggt      360 

 

aatgcaagct atgttctgga tggtgttccg cgtatgcgtg aacgtccgat tggtgatctg      420 

 

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggcac caattgtccg      480 

 

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gagcggtagc      540 

 

attagcagcc agtatctgac cgcactgctg atggcagctc cgctggcact gggtgatgtt      600 

 

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg      660 

 

atggaacgtt ttggtgttag cgcagaacat agcgatagct gggatcgctt ttttgttaaa      720 

 

ggtggccaga aatataaatc tccgggtaac gcctatgttg aaggtgatgc aagcagcgca      780 

 

tcttattttc tggcaggcgc agcaattacc ggtgaaaccg ttaccgttga aggttgcggt      840 

 



acaaccagcc tgcagggtga tgttaaattt gccgaagtgc tggaaaaaat gggttgtaaa      900 

 

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gccgtgatgc atttggtatg      960 

 

cgtcatctgc gtgcagttga tgtgaacatg aacaaaatgc cggatgttgc catgaccctg     1020 

 

gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttgc aagctggcgt     1080 

 

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc     1140 

 

gttgaagaag gtagcgatta ttgcgttatt acccctccgg caaaagttaa accggcagaa     1200 

 

atcgatacct atgatgatca tcgtatggca atggcattta gcctggcagc atgtgcagat     1260 

 

gttccggtga ccattaaaga tccgggttgt acacgtaaaa cctttccgga ttattttcag     1320 

 

gtgctggaaa gcatcaccaa acactaa                                         1347 

 

 

<210>  18 

<211>  1350 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  DGT-3 v8 (T106I; P112S) (codon optimized) 

 

<400>  18 

atgaccagcg aaaaagccag cgaaattgtt ctgcagccga ttcgtgaaat tagcggtctg       60 

 

attaaactgc ctggtagcaa aagcctgagc aatcgtattc tgctgctggc agcactgagc      120 



 

gaaggcacca ccgttgttga taatctgctg aacagcgacg atattaacta tatgctggat      180 

 

gccctgaaaa aactgggtct gaatgttgaa cgtgatagcg ttaataatcg tgccgttgtt      240 

 

gaaggttgtg gtggcatttt tccggcaagc ctggatagca aatccgatat cgaactgtat      300 

 

ctgggtaatg caggtattgc aatgcgtagc ctgaccgcag cagttaccgc agccggtggt      360 

 

aatgcaagct atgttctgga tggtgttccg cgtatgcgtg aacgtccgat tggtgatctg      420 

 

gttgttggtc tgaaacagct gggtgcagat gttgaatgta ccctgggcac caattgtccg      480 

 

cctgttcgtg ttaatgcaaa tggtggtctg cctggtggta aagttaaact gagcggtagc      540 

 

attagcagcc agtatctgac cgcactgctg atggcagctc cgctggcact gggtgatgtt      600 

 

gaaatcgaga ttattgataa actgatcagc gttccgtatg ttgaaatgac cctgaaactg      660 

 

atggaacgtt ttggtgttag cgcagaacat agcgatagct gggatcgctt ttttgttaaa      720 

 

ggtggccaga aatataaatc tccgggtaac gcctatgttg aaggtgatgc aagcagcgca      780 

 

tcttattttc tggcaggcgc agcaattacc ggtgaaaccg ttaccgttga aggttgcggt      840 

 

acaaccagcc tgcagggtga tgttaaattt gccgaagtgc tggaaaaaat gggttgtaaa      900 

 

gtgagctgga ccgaaaatag cgttaccgtt accggtccga gccgtgatgc atttggtatg      960 

 

cgtcatctgc gtgcagttga tgtgaacatg aacaaaatgc cggatgttgc catgaccctg     1020 

 



gcagttgttg cactgtttgc agatggtccg accaccattc gtgatgttgc aagctggcgt     1080 

 

gttaaagaaa ccgaacgcat gattgcaatt tgtaccgaac tgcgtaaact gggtgcaacc     1140 

 

gttgaagaag gtagcgatta ttgcgttatt acccctccgg caaaagttaa accggcagaa     1200 

 

atcgatacct atgatgatca tcgtatggca atggcattta gcctggcagc atgtgcagat     1260 

 

gttccggtga ccattaaaga tccgggttgt acacgtaaaa cctttccgga ttattttcag     1320 

 

gtgctggaaa gcatcaccaa acactaataa                                      1350 

 

 

<210>  19 

<211>  1371 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  19 

atggcaacca gcgttgcagc accggcagct ccgtctggtg ccgaagaagt tgttctgcag       60 

 

ccgattcgtg aaattagcgg tgcagttcag ctgcctggta gcaaaagcct gagcaatcgt      120 

 

attctgctgc tgtctgcact gagcgaaggc accaccgttg ttgataatct gctgaatagc      180 

 

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagcgt tgaagcagat      240 

 

aaagttgcaa aacgtgccgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat      300 



 

gcacaggaag aagttaaact gtttctgggt aatgccggta ccgcaatgcg tccgctgacc      360 

 

gcagcagttg ttgcagccgg tggtaatgca acctatgttc tggatggtgt tccgcgtatg      420 

 

cgtgaacgtc cgattggtga tctggttgtt ggtctgcagc agctgggtgc agatgcagat      480 

 

tgttttctgg gcaccaattg tcctccggtt cgtattaatg gtaaaggtgg tctgccgggt      540 

 

ggtaaagtta aactgagcgg tagcattagc agccagtatc tgagcagcct gctgatggca      600 

 

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagcgtgccg      660 

 

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat      720 

 

agctgggatc gcttttatat taaaggtggc cagaaatata aatctccggg taatgcctat      780 

 

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gcgcagcaat taccggtggc      840 

 

accgttaccg ttgaaggttg tggtacaacc agcctgcagg gtgatgttaa atttgccgaa      900 

 

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagcgttac cgttaccggt      960 

 

ccgccgcgtc agccgtttgg tcgtaaacat ctgaaagccg tggatgtgaa tatgaataaa     1020 

 

atgccggatg ttgccatgac cctggcagtt gttgccctgt ttgcagatgg tccgaccgca     1080 

 

attcgtgatg ttgcaagctg gcgtgttaaa gaaaccgaac gtatggttgc aattcgtacc     1140 

 

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg     1200 

 



ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca     1260 

 

tttagcctgg cagcatgtgc 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 gcgttgcagc accggcagct ccgtctggtg ccgaagaagt tgttctgcag       60 

 

ccgattcgtg aaattagcgg tgcagttcag ctgcctggta gcaaaagcct gagcaatcgt      120 

 

attctgctgc tgtctgcact gagcgaaggc accaccgttg ttgataatct gctgaatagc      180 

 

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagcgt tgaagcagat      240 

 

aaagttgcaa aacgtgccgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat      300 

 

gcacaggaag aagttaaact gtttctgggt aatgccgcaa ccgcaatgcg tccgctgacc      360 

 

gcagcagttg ttgcagccgg tggtaatgca acctatgttc tggatggtgt tccgcgtatg      420 

 

cgtgaacgtc cgattggtga tctggttgtt ggtctgcagc agctgggtgc agatgcagat      480 



 

tgttttctgg gcaccaattg tcctccggtt cgtattaatg gtaaaggtgg tctgccgggt      540 

 

ggtaaagtta aactgagcgg tagcattagc agccagtatc tgagcagcct gctgatggca      600 

 

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagcgtgccg      660 

 

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat      720 

 

agctgggatc gcttttatat taaaggtggc cagaaatata aatctccggg taatgcctat      780 

 

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gcgcagcaat taccggtggc      840 

 

accgttaccg ttgaaggttg tggtacaacc agcctgcagg gtgatgttaa atttgccgaa      900 

 

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagcgttac cgttaccggt      960 

 

ccgccgcgtc agccgtttgg tcgtaaacat ctgaaagccg tggatgtgaa tatgaataaa     1020 

 

atgccggatg ttgccatgac cctggcagtt gttgccctgt ttgcagatgg tccgaccgca     1080 

 

attcgtgatg ttgcaagctg gcgtgttaaa gaaaccgaac gtatggttgc aattcgtacc     1140 

 

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg     1200 

 

ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca     1260 

 

tttagcctgg cagcatgtgc 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 gcgttgcagc accggcagct ccgtctggtg ccgaagaagt tgttctgcag       60 

 

ccgattcgtg aaattagcgg tgcagttcag ctgcctggta gcaaaagcct gagcaatcgt      120 

 

attctgctgc tgtctgcact gagcgaaggc accaccgttg ttgataatct gctgaatagc      180 

 

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagcgt tgaagcagat      240 

 

aaagttgcaa aacgtgccgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat      300 

 

gcacaggaag aagttaaact gtttctgggt aatgccgcaa ccgcaatgcg tagcctgacc      360 

 

gcagcagttg ttgcagccgg tggtaatgca acctatgttc tggatggtgt tccgcgtatg      420 

 

cgtgaacgtc cgattggtga tctggttgtt ggtctgcagc agctgggtgc agatgcagat      480 

 

tgttttctgg gcaccaattg tcctccggtt cgtattaatg gtaaaggtgg tctgccgggt      540 

 

ggtaaagtta aactgagcgg tagcattagc agccagtatc tgagcagcct gctgatggca      600 

 

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagcgtgccg      660 



 

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat      720 

 

agctgggatc gcttttatat taaaggtggc cagaaatata aatctccggg taatgcctat      780 

 

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gcgcagcaat taccggtggc      840 

 

accgttaccg ttgaaggttg tggtacaacc agcctgcagg gtgatgttaa atttgccgaa      900 

 

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagcgttac cgttaccggt      960 

 

ccgccgcgtc agccgtttgg tcgtaaacat ctgaaagccg tggatgtgaa tatgaataaa     1020 

 

atgccggatg ttgccatgac cctggcagtt gttgccctgt ttgcagatgg tccgaccgca     1080 

 

attcgtgatg ttgcaagctg gcgtgttaaa gaaaccgaac gtatggttgc aattcgtacc     1140 

 

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg     1200 

 

ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca     1260 

 

tttagcctgg cagcatgtgc 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 (T114I; P117S) (E. coli optimized) 

 

<400>  22 

atggcaacca gcgttgcagc accggcagct ccgtctggtg ccgaagaagt tgttctgcag       60 

 

ccgattcgtg aaattagcgg tgcagttcag ctgcctggta gcaaaagcct gagcaatcgt      120 

 

attctgctgc tgtctgcact gagcgaaggc accaccgttg ttgataatct gctgaatagc      180 

 

gaagatgtgc attatatgct ggaagcactg gaagccctgg gtctgagcgt tgaagcagat      240 

 

aaagttgcaa aacgtgccgt tgttgttggt tgtggtggtc gttttccggt tgaaaaagat      300 

 

gcacaggaag aagttaaact gtttctgggt aatgccggta ttgcaatgcg tagcctgacc      360 

 

gcagcagttg ttgcagccgg tggtaatgca acctatgttc tggatggtgt tccgcgtatg      420 

 

cgtgaacgtc cgattggtga tctggttgtt ggtctgcagc agctgggtgc agatgcagat      480 

 

tgttttctgg gcaccaattg tcctccggtt cgtattaatg gtaaaggtgg tctgccgggt      540 

 

ggtaaagtta aactgagcgg tagcattagc agccagtatc tgagcagcct gctgatggca      600 

 

gcaccgctgg cactggaaga tgtggaaatt gaaattattg ataaactgat tagcgtgccg      660 

 

tatgttgaaa tgaccctgaa actgatggaa cgttttggtg ttaccgcaga acatagcgat      720 

 

agctgggatc gcttttatat taaaggtggc cagaaatata aatctccggg taatgcctat      780 

 

gttgaaggtg atgcaagcag cgcaagctat tttctggcag gcgcagcaat taccggtggc      840 



 

accgttaccg ttgaaggttg tggtacaacc agcctgcagg gtgatgttaa atttgccgaa      900 

 

gtgctggaaa tgatgggtgc aaaagttacc tggaccgata ccagcgttac cgttaccggt      960 

 

ccgccgcgtc agccgtttgg tcgtaaacat ctgaaagccg tggatgtgaa tatgaataaa     1020 

 

atgccggatg ttgccatgac cctggcagtt gttgccctgt ttgcagatgg tccgaccgca     1080 

 

attcgtgatg ttgcaagctg gcgtgttaaa gaaaccgaac gtatggttgc aattcgtacc     1140 

 

gaactgacca aactgggtgc aaccgttgaa gaaggtccgg attattgcat tattacaccg     1200 

 

ccggaaaaac tgaatattac cgccattgat acctatgatg atcatcgtat ggcaatggca     1260 

 

tttagcctgg cagcatgtgc 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 cacgtgcact gtttctggca       60 

 



gcagcagcag atggcaccac caccctgctg cgtccgctgc gtagtgatga taccgaaggt      120 

 

tttgcagaag gtctgcgtaa tctgggttat gcagttgaac aggaagcaga tcgttggcgc      180 

 

gttcagggtc gtccggcagg tccggctgca accgaagcag atgtttattg tcgtgatggt      240 

 

gcaaccaccg cacgttttct gcctaccctg gcagccgcag ccgcaagcgg cacctatcgt      300 

 

tttgatgcaa gcgcacagat gcgtcgtcgt ccgctggcac cgctgacccg tgcactgacc      360 

 

gcactgggtg ttgatctgcg tcatgaaggt gcagatggtc atcatccgct gaccgttcgt      420 

 

gcagcaggta ttgaaggtgg tgaactgacc ctggatgccg gtgaaagcag ccagtatctg      480 

 

accgctctgc tgatgctggg tcctctgacc accaaaggtc tgcgcattga agttaccgaa      540 

 

ctggttagcg caccgtatgt ggaaattacc ctggcaatga tgcgcgattt tggtgttgaa      600 

 

gttgaacgtg aaggcaatac ctttaccgtt ccgagcccga gcagccgtct gcgtagcaat      660 

 

cgtggtggtc cgattggtgg ttatcgtgca accacctatg ccgttgaacc ggatgcaagc      720 

 

accgcaagct atttttttgc agcagcagcc ctgaccggtc gtgaagttac cgttccgggt      780 

 

ctgggcacag gtgcactgca gggtgatctg cgttttgttg atgttctgcg tgaaatgggt      840 

 

gcagaagtta gcgttggtcc ggatgccacc accgttcgta gcaccggtcg tctgcgtggt      900 

 

attaccgtta atatgcgtga tattagcgat accatgccga cactggctgc aattgcaccg      960 

 

tatgcagatg gtccggttgt tattgaagat gttgcaaata cccgtgtgaa agaatgtgat     1020 



 

cgtctggaag catgtgcaga aaatctgcgt gccatgggta ttaccgtgca taccggtccg     1080 

 

gatcgtattg aaattcatcc gggtacaccg aaaccgaccg gtattgcaac ccatggtgat     1140 

 

catcgtattg ttatgagctt tgcagttgca ggtctgcgta caccgggtct gacctatgat     1200 

 

gatccgggtt gtgttcgtaa aacctttccg cgttttcatg aagtgtttgc 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 gcgttaccgc acgtgcactg       60 

 

tttctggcag cagcagcaga tggcaccacc accctgctgc gtccgctgcg tagtgatgat      120 

 

accgaaggtt ttgcagaagg tctgaaaaat ctgggttatg cagttgaaca ggaagcagat      180 

 

cgttggcgcg ttgaaggtcg tccggatggt ccggcagcac cggatgcaga tgtttattgt      240 

 

cgtgatggtg caaccaccgc acgttttctg ccgaccctgg ttgcagcagc agccagcggc      300 

 



acctatcgtt ttgatgcaag cgcacagatg cgtcgtcgtc cgctggcacc gctgacccgt      360 

 

gcactgaccg cactgggtgt tgatctgcgt catggtggtg aagaaggtca tcatccgctg      420 

 

accgttcgtg cagcaggtat tgaaggtggt gatgttgttc tggatgccgg tgaaagcagc      480 

 

cagtatctga ccgctctgct gatgctgggt cctctgaccg caaaaggtct gcgtattgaa      540 

 

gttaccgatc tggttagcgc accgtatgtg gaaattaccc tggcaatgat gcgcgatttt      600 

 

ggtgttgatg ttagccgtga aggtaatacc tttaccgttc cgagcggtgg ttatcgtgca      660 

 

accgcctatg ccgttgaacc ggatgcaagc accgcaagct atttttttgc agcagccgca      720 

 

ctgaccggtc gtgaagttac cgttccgggt ctgggtattg gtgcactgca gggtgatctg      780 

 

cgttttgttg atgttctgcg tgatatgggt gccgaagtta gcgttggtcc ggatgccacc      840 

 

accgttcgta gcaccggtcg tctgcgtggt attaccgtta ccatgcgtga tattagtgat      900 

 

accatgccga cactggcagc aattgcaccg catgccgatg gtccggttcg tattgaagat      960 

 

gttgcaaata cccgtgtgaa agaatgtgat cgtctggaag catgtgcaca gaatctgcgt     1020 

 

gcaatgggta ttaccgtgca taccggtcat gattggattg aaattctgcc tggtacaccg     1080 

 

aaaccgaccg gtattgcaac ccatggtgat catcgtattg ttatgagctt tgcagttgca     1140 

 

ggtctgctga caccgggtct gacctatgat gatccgggtt gtgttcgtaa aacctttccg     1200 

 

cgttttcatg aagtgtttgc agattttgca gcaagtccgc aggcataa                  1248 



 

 

<210>  25 

<211>  40 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide DGT28 MutF 

 

<400>  25 

gatgtttatt gccgtgatgg tggaaccacc gcacgttttc                             40 

 

 

<210>  26 

<211>  40 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide DGT28 MutR 

 

<400>  26 

gaaaacgtgc ggtggttcca ccatcacggc aataaacatc                             40 

 

 

<210>  27 

<211>  33 

<212>  DNA 

<213>  Artificial Sequence 

 



<220> 

<223>  Primer oligonucleotide DGT28 Mut2F 

 

<400>  27 

gggtccgctg gcacgtcagg gtctgcgtat tcg                                    33 

 

 

<210>  28 

<211>  39 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide DGT28 Mut2R 

 

<400>  28 

cgaatacgca gaccctgacg tgccagcgga cccagcagc                              39 

 

 

<210>  29 

<211>  26 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide pMALDGT32F 

 

<400>  29 

catatgaccg ttattgaaat tccggg                                            26 

 

 



<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 gcttctcaat gcaacgctgg acttgctaga       60 

 

agagttgaag ttggtgctct tgttgttcct agacctatct ctgttaacga cgttgttcct      120 

 

cacgtttact ctgctccact ttctgttgct agaaggtctt gctctaagtc ctccattagg      180 

 

tccactagaa ggcttcaaac tactgtgtgc tct                                   213 

 

 

<210>  34 

<211>  186 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Chloroplast transit peptide TraP5 v2 

 



<400>  34 

atgcaactcc tgaatcagag gcaagccctg cgtcttggtc gttcatctgc ttcaaagaac       60 

 

cagcaagttg ctccactggc ctctaggcct gcttcttcct tgagcgtcag cgcatccagc      120 

 

gtcgcacctg cacctgcttg ctcagctcct gctggagctg gaaggcgtgc tgttgtcgtg      180 

 

agagca                                                                 186 

 

 

<210>  35 

<211>  198 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Chloroplast transit peptide TraP8 v2 

 

<400>  35 

atggctcaat ctagcagaat ctgccacggt gtgcagaacc catgtgtgat catttccaat       60 

 

ctctccaaat ccaaccagaa caaatctcct ttctcagtca gcctcaagac tcaccagcag      120 

 

cagcgtcgtg cttaccagat atctagctgg ggattgaaga agtcaaacaa cgggtccgtg      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 ccccaaaagc       60 

 

aaccaccgta agtccccttt ctctgtctca ctcaagacgc atcagcctag agcctcttca      120 

 

tggggactta agaagtctgg caccatgctg aacggttcag tgattagacc cgtcaaggtg      180 

 

acagcttctg tttccgca                                                    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 ttctccgtct ccctcaagac acaccagcat      120 

 

ccaagggcat acccgataag cagctcatgg ggactcaaga agagcggaat gactctgatt      180 

 

ggctctgagc ttcgtcctct taaggttatg tcctctgttt ccgca                      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 gtctcccctc agcgtgtctc tgaaaactca gcagcccaga      120 

 

gcttcttcat ggggtttgaa gaaatctgga acgatgctta acggctcagt cattcgtccg      180 

 

gttaaggtga cagcctccgt ctccgct                                          207 

 

 

<210>  39 

<211>  186 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Chloroplast transit peptide TraP14 v2 

 

<400>  39 

atgatacttg gatctagccc aactctgcca cacgcatcac atccagccag acctggtcct       60 

 



gccagaccga tttcagtgaa cgacgtcgtt ccccatgtct actccgctcc tctctccgtg      120 

 

gctaggcgtt cttgtagcaa gtccagcatt aggtctacgc gtagattgca gaccacagtc      180 

 

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       60 

 

tccaataccc gtcaagccaa atcccctttc tccctctcat gcggaacaag actgaagaac      120 

 

agcagcagag gtttgaagaa ggtggcagtt aggctcattg gctcccgtgt caaagtgtct      180 

 

gcctca                                                                 186 

 

 

<210>  41 

<211>  207 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 



<223>  Chloroplast transit peptide TraP24 v2 

 

<400>  41 

atgcaactgc tcaaccagag acaagccttg aggctcggga ggtcctctgc ctctaagaat       60 

 

cagcaagtgg caccgcttgc cagccgtccc atttctgtga acgacgtcgt gccacacgtc      120 

 

tacagcgcac ctctgtccgt tgctagacgc tcctgctcta 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 acctggtcct       60 

 

gccagaccga tttcagtgaa cgacgtcgtt ccccatgtct actccgctcc tctctccgtg      120 

 

gctaggcgtt cttgtagcaa gtccagcatt aggtctacgc gtagattgca gaccacagtc      180 

 

tgctcaatga cggtgataga gatacctggg tctaagtctg ttacagccag agcactgttc      240 

 

ttggcagctg ctgccgatgg gacgactact cttcttagac cattgcgtag cgatgacact      300 

 



gagggcttcg cagaaggact gaggaatctg ggctatgctg tggaacaaga ggctgatagg      360 

 

tggcgtgtcc aaggcagacc agctggacca gcagccacgg aagcagatgt ctattgcaga      420 

 

gatggtgcca ccaccgctag gttccttccg acactggcag cagcagctgc ttccggaacc      480 

 

tacagattcg acgcttcagc acagatgcgt cgtcgtcccc ttgctccatt gacaagggca      540 

 

cttacagcct tgggtgtgga tcttagacac gaaggagcag acggacatca tccgctcacc      600 

 

gttcgtgcag ctggcatcga aggaggagaa ttgacgctcg acgctggcga gtccagccaa      660 

 

tacttgacag cactgctcat gctcggacct cttacaacaa agggacttcg catcgaagtt      720 

 

acagaactcg tctctgcacc ctacgtggaa atcaccctcg ctatgatgag agactttggt      780 

 

gtggaggttg agagggaggg gaataccttc accgttccaa gcccatcttc aagacttagg      840 

 

tccaatagag gtggacccat aggaggctat agagctacta cgtatgctgt cgagccagat      900 

 

gcctcaactg cctcttactt ctttgcagct gctgccctca ctggtcgcga ggtcacagtg      960 

 

cctggattgg ggactggagc tttgcaaggt gatttgcgtt tcgtggatgt gctgagagaa     1020 

 

atgggtgccg aggtgtctgt tggtccggac gccacaactg tgcgctcaac tggcagattg     1080 

 

aggggaatca ctgtgaacat gagagatatc tcagacacga tgcctacact cgcagctatt     1140 

 

gcaccttatg ccgatggtcc agtggtgatt gaagatgttg ccaacacccg tgtgaaggag     1200 

 

tgtgaccgtc tggaggcttg tgctgagaat ctgagggcaa tgggaatcac cgtccatacg     1260 



 

ggtccggata ggatagaaat ccatcctgga acacctaaac cgactgggat cgccacccac     1320 

 

ggagatcacc gcatagtcat gtcatttgcc gtcgctggcc ttcgcactcc tggcctcact     1380 

 

tacgacgacc ctggctgcgt gcgtaagacc ttccctagat ttcacgaggt gtttgccgac     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 ggtcctctgc ctctaagaat       60 

 

cagcaagtgg caccgcttgc cagccgtccc atttctgtga acgacgtcgt gccacacgtc      120 

 

tacagcgcac ctctgtccgt tgctagacgc tcctgctcta agtcatcaat ccgcagcact      180 

 

agaaggcttc agacgaccgt ttgttcaatg ggtgcagtga cagtcatcga cattcctgga      240 

 

agcaagagcg tgacagcaag ggcactcttc ttggcagcag cagccgatgg aacgacaaca      300 

 

ctgcttcgtc ctctgaggtc agacgacacg gaggggtttg ccgagggtct taagaatctc      360 

 



ggttatgccg ttgagcaaga ggctgaccgt tggagggtcg aaggcagacc ggatggtcca      420 

 

gctgctccgg atgcagatgt ctactgccgt gatggtgcaa cgactgcacg ctttcttcca      480 

 

accctcgtcg cagcagcagc ttctggaacg tatcgtttcg acgcctcagc acagatgagg      540 

 

agacgtccct tggctccact cactagggca ctgacagctc ttggcgtgga tttgagacat      600 

 

ggtggagagg agggtcatca tccactgact gtcagagctg ctggcataga aggtggcgat      660 

 

gttgtccttg acgctggtga atcttctcag tatctcacag cccttcttat gttgggtccg      720 

 

ttgactgcca aaggtcttag aatcgaagtc actgatctcg tgagcgctcc ttacgttgaa      780 

 

atcactctgg ccatgatgag agatttcgga gttgatgtta gcagagaagg aaacactttc      840 

 

accgtgccgt ccggaggcta tagagctaca gcctacgctg tggagccaga cgcaagcacg      900 

 

gcttcttact tctttgcagc agctgccctc actggacgcg aggtgacggt ccctgggctg      960 

 

ggaattggtg ctcttcaagg agaccttcgt tttgtggacg tgctgcgtga tatgggagca     1020 

 

gaggtgtctg ttggaccaga tgccacgaca gtgcgctcaa ctggcagact ccgtggcatt     1080 

 

acagttacta tgagagacat ttcagacacg atgccaacac tcgctgctat tgcacctcac     1140 

 

gctgatggac ccgtccgtat tgaggacgtg gcaaacactc gtgtcaagga atgtgatagg     1200 

 

cttgaggcat gtgctcaaaa ccttagagct atgggaatca cggtgcatac tgggcacgat     1260 

 

tggattgaga ttctccctgg gactccaaag ccaacgggaa tagctacgca cggagatcac     1320 



 

agaatcgtta tgtccttcgc agtggctggt ttgttgaccc ctgggctgac atacgatgat     1380 

 

cctggctgcg tccgcaagac ttttccaagg ttccacgaag ttttcgctga ctttgctgca     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 

cctccctctt tgacgcc                                                      17 

 



 

<210>  46 

<211>  20 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Probe oligonucleotide DSM2 

 

<400>  46 

cagcccaatg aggcatcagc                                                   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 gctgaatgtg                                                   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                                               23 

 

 

<210>  57 

<211>  17 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide DGT28R 

 

<400>  57 

gagggtcggc atcgtat                                                      17 

 

 

<210>  58 

<211>  20 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide GAAD1F 

 

<400>  58 

tgttcggttc cctctaccaa                                                   20 



 

 

<210>  59 

<211>  24 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Probe oligonucleotide GAAD1P 

 

<400>  59 

cacagaaccg tcgcttcagc aaca                                              24 

 

 

<210>  60 

<211>  22 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide GAAD1R 

 

<400>  60 

caacatccat caccttgact ga                                                22 

 

 

<210>  61 

<211>  26 

<212>  DNA 

<213>  Artificial Sequence 

 



<220> 

<223>  Probe oligonucleotide IV-Probe 

 

<400>  61 

cgagcagacc gccgtgtact tctacc                                            26 

 

 

<210>  62 

<211>  18 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide IVF-Taq 

 

<400>  62 

tggcggacga cgacttgt                                                     18 

 

 

<210>  63 

<211>  19 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide IVR-Taq 

 

<400>  63 

aaagtttgga ggctgccgt                                                    19 

 

 



<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 

tggtcgccat agcttgt                                                      17 

 

 

<210>  67 

<211>  415 

<212>  PRT 

<213>  Streptomyces griseus subsp. griseus NBRC 13350 

 

<400>  67 

 

Met Gly Ala Val Thr Val Ile Asp Ile 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 Gln 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 Gln 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 Ile Glu Gly Gly Asp Val Val Leu Asp Ala Gly Glu Ser Ser  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

            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 Ile Gly Ala Leu  

                245                 250                 255      

 

 

Gln 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 Ile Thr Val Thr Met Arg Asp Ile Ser Asp Thr Met Pro Thr  

    290                 295                 300                  

 

 

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

 

 

Gln Asn Leu Arg Ala Met Gly Ile Thr Val His Thr Gly His Asp Trp  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

Gly Asp His Arg Ile 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 Gln Ala  

                405                 410                 415  

 

 

<210>  68 

<211>  426 

<212>  PRT 

<213>  Streptomyces roseosporus NRRL 15998 

 

<400>  68 

 

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

        35                  40                  45               

 

 

Gly Tyr Ala Val Glu Gln Glu Ala Asp Arg Trp Arg Val Gln 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 Gln 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 Ile  

    130                 135                 140                  

 

 

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

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

 

 

Ile 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 Gln 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 Ile Thr Val Asn  

    290                 295                 300                  

 

 

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

305                 310                 315                 320  

 

 

Tyr Ala Asp Gly Pro Val Val Ile 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 Ile Glu Ile His Pro Gly  

        355                 360                 365              

 

 

Thr Pro Lys Pro Thr Gly Ile Ala Thr His Gly Asp His Arg Ile 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 Gln Val Asp Gly Arg Pro Gln 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               



 

 

Gln 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 Gln Ala Pro Asn Leu Asp Ala  

1               5                   10                  15       

 

 

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

            20                  25                  30           

 

 

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

        35                  40                  45               

 



 

Leu Arg Arg Arg Pro Leu Arg Pro Val Val Asp Gly Ile 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 Ile Ile 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 Ile 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 Gln 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 Ile Phe Pro Ala  

1               5                   10                  15       

 

 

Ser Leu Asp Ser Lys Ser Asp Ile 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 Ile  

    50                  55                  60                   

 

 

Gly Asp Leu Val Val Gly Leu Lys Gln 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 Gln Ala Ile Val Glu Gly Cys Gly Gly Leu Phe Pro Thr  

1               5                   10                  15       

 

 

Ser Lys Glu Ser Lys Asp Glu Ile 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 Ile  

    50                  55                  60                   

 

 

Gly Asp Leu Val Ala Gly Leu Lys Gln 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 Gln 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 Ile  

    50                  55                  60                   

 

 

Gly Asp Leu Val Val Gly Leu Gln Gln 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 Ile Ile 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 Ile Val Leu Thr  

        35                  40                  45               

 

 

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

    50                  55                  60                   

 

 

Leu Arg Leu Gly Gly Ala Lys Ile Thr Tyr  

65                  70                   

 

 

<210>  76 

<211>  516 

<212>  PRT 

<213>  Brassica napus 

 

<400>  76 

 

Met Ala Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val  

1               5                   10                  15       

 

 



Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser  

            20                  25                  30           

 

 

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

        35                  40                  45               

 

 

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

    50                  55                  60                   

 

 

Thr Ala Ser Val Ser Thr Ser Glu Lys Ala Ser Glu Ile Val Leu Gln  

65                  70                  75                  80   

 

 

Pro Ile Arg Glu Ile Ser Gly Leu Ile Lys Leu Pro Gly Ser Lys Ser  

                85                  90                  95       

 

 

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

            100                 105                 110          

 

 

Val Val Asp Asn Leu Leu Asn Ser Asp Asp Ile 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 Ile 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 Ile Gly Asp Leu  

        195                 200                 205              

 

 

Val Val Gly Leu Lys Gln 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 Ile Ser Ser Gln Tyr Leu Thr Ala  

                245                 250                 255      

 

 

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

            260                 265                 270          



 

 

Ile Asp Lys Leu Ile 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 Gln 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          

 

 

Gln 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 Ile Arg Asp Val Ala Ser Trp Arg Val Lys Glu Thr  

            420                 425                 430          

 

 

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

        435                 440                 445              

 

 

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

    450                 455                 460                  

 

 

Lys Pro Ala Glu Ile 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 Ile Lys Asp Pro  

                485                 490                 495      

 

 

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

1               5                   10                  15       

 

 

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

            20                  25                  30           

 

 

Ser Lys Ser Leu Ser Asn Arg Ile Leu Leu Leu Ala Ala Leu Ser Glu  

        35                  40                  45               

 

 

Gly Thr Thr Val Val Asp Asn Leu Leu Tyr Ser Glu Asp Ile 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 Gln Ala Ile Val Glu Gly Cys Gly Gly Leu Phe Pro Thr  

                85                  90                  95       

 

 

Ser Lys Glu Ser Lys Asp Glu Ile 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 Ile  

    130                 135                 140                  

 

 

Gly Asp Leu Val Ala Gly Leu Lys Gln 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 Gln 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 Ile Val Asp Lys Leu Ile 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 Gln 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 Ile Thr Gly Gly Thr Ile Thr Val Asn Gly Cys Gly Thr  

        275                 280                 285              

 

 

Ser Ser Leu Gln 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 Ile 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 Ile Ala Ile Cys Thr Glu Leu Arg Lys Leu  

    370                 375                 380                  

 

 

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

385                 390                 395                 400  

 

 

Glu Lys Leu Asn Val Thr Ala Ile 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 Ile  

            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 Gln Pro Ile Arg Glu Ile Ser Gly Ala Val Gln Leu Pro  

            20                  25                  30           

 

 

Gly Ser Lys Ser Leu Ser Asn Arg Ile 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 Gln 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 Gln Gln Leu Gly Ala Asp Ala Asp  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

Gly Leu Pro Gly Gly Lys Val Lys Leu Ser Gly Ser Ile Ser Ser Gln  

            180                 185                 190          

 

 

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

        195                 200                 205              

 

 



Glu Ile Glu Ile Ile Asp Lys Leu Ile 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 Ile Lys Gly Gly Gln 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 Ile Thr Gly Gly Thr Val Thr Val Glu Gly Cys Gly  

        275                 280                 285              

 

 

Thr Thr Ser Leu Gln 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 Gln 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 Ile Arg Asp Val Ala Ser Trp Arg  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 

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

385                 390                 395                 400  

 

 

Pro Glu Lys Leu Asn Ile Thr Ala Ile 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 gcttctcaat gcaacgctgg acttgctaga       60 

 

agagttgaag ttggtgctct tgttgttcct agacctatct ctgttaacga cgttgttcct      120 

 

cacgtttact ctgctccact ttctgttgct agaaggtctt gctctaagtc ctccattagg      180 

 

tccactagaa ggcttcaaac tactgtgtgc tctgctgcaa gagggatgcc agccttgtct      240 

 

ttacctggat caaagagtat cacagctagg gcactctttc ttgctgctgc tgctgatggg      300 

 

gttactactt tggtgaggcc attgagaagt gacgacacag aaggattcgc tgaggggtta      360 

 

gttcgtttag gctatcgtgt agggaggaca cccgatactt ggcaagtcga tggcagacca      420 

 

caaggaccag cagtggctga ggctgacgtc tactgtagag acggagcaac caccgctaga      480 

 

ttcttgccaa ccttagcagc tgctggtcac ggaacataca gatttgatgc ttcaccacag      540 

 

atgaggagac gtcctctttt gcccttaagc agagccttga gggatttggg tgtcgatctt      600 

 



agacacgaag aagctgaagg tcatcaccct ctgactgtcc gtgctgctgg ggttgaagga      660 

 

ggagaggtta ctttggatgc tggtcagtca agtcagtatc tcactgcctt gttgctcctt      720 

 

ggtcccctta caagacaagg actgaggata agggttactg atttggtgtc agcaccatac      780 

 

gtggagatta cgcttgcaat gatgagggct ttcggagttg aagtggcaag ggagggagat      840 

 

gtgttcgttg ttccacctgg tggatatcgt gcaactacgt atgctataga acccgacgca      900 

 

agtactgctt cttacttctt cgcagctgct gctttgactc ctggagctga agtgactgta      960 

 

cctgggttag gcacgggagc acttcaagga gatttgggat ttgtagatgt cttaaggaga     1020 

 

atgggagccg aggtgtccgt aggagctgat gcaaccactg ttagaggaac tggtgaattg     1080 

 

cgtggcctta cagccaacat gagagacata agtgatacga tgccgaccct cgctgcaata     1140 

 

gcaccctttg ctagtgctcc agttagaatc gaggatgttg ccaacactcg tgtcaaagaa     1200 

 

tgtgacagac ttgaggcttg tgcagagaac cttaggaggt tgggagtaag ggttgcaacg     1260 

 

ggtccggact ggattgagat acaccctggt ccagctactg gtgctcaagt cacaagctat     1320 

 

ggtgatcaca gaattgtgat gtcatttgca gtgactggac ttcgtgtgcc tgggatcagc     1380 

 

ttcgacgacc ctggctgtgt tcgtaagact tttcctgggt ttcacgaggc tttcgcagaa     1440 

 

ttgaggcgtg gcattgggag 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 cgtcttggtc gttcatctgc ttcaaagaac       60 

 

cagcaagttg ctccactggc ctctaggcct gcttcttcct tgagcgtcag cgcatccagc      120 

 

gtcgcacctg cacctgcttg ctcagctcct gctggagctg gaaggcgtgc tgttgtcgtg      180 

 

agagcagcaa gagggatgcc agccttgtct ttacctggat caaagagtat cacagctagg      240 

 

gcactctttc ttgctgctgc tgctgatggg gttactactt tggtgaggcc attgagaagt      300 

 

gacgacacag aaggattcgc tgaggggtta gttcgtttag gctatcgtgt agggaggaca      360 

 

cccgatactt ggcaagtcga tggcagacca caaggaccag cagtggctga ggctgacgtc      420 

 

tactgtagag acggagcaac caccgctaga ttcttgccaa ccttagcagc tgctggtcac      480 

 

ggaacataca gatttgatgc ttcaccacag atgaggagac gtcctctttt gcccttaagc      540 

 

agagccttga gggatttggg tgtcgatctt agacacgaag aagctgaagg tcatcaccct      600 

 

ctgactgtcc gtgctgctgg ggttgaagga ggagaggtta ctttggatgc tggtcagtca      660 

 



agtcagtatc tcactgcctt gttgctcctt ggtcccctta caagacaagg actgaggata      720 

 

agggttactg atttggtgtc agcaccatac gtggagatta cgcttgcaat gatgagggct      780 

 

ttcggagttg aagtggcaag ggagggagat gtgttcgttg ttccacctgg tggatatcgt      840 

 

gcaactacgt atgctataga acccgacgca agtactgctt cttacttctt cgcagctgct      900 

 

gctttgactc ctggagctga agtgactgta cctgggttag gcacgggagc acttcaagga      960 

 

gatttgggat ttgtagatgt cttaaggaga atgggagccg aggtgtccgt aggagctgat     1020 

 

gcaaccactg ttagaggaac tggtgaattg cgtggcctta cagccaacat gagagacata     1080 

 

agtgatacga tgccgaccct cgctgcaata gcaccctttg ctagtgctcc agttagaatc     1140 

 

gaggatgttg ccaacactcg tgtcaaagaa tgtgacagac ttgaggcttg tgcagagaac     1200 

 

cttaggaggt tgggagtaag ggttgcaacg ggtccggact ggattgagat acaccctggt     1260 

 

ccagctactg gtgctcaagt cacaagctat ggtgatcaca gaattgtgat gtcatttgca     1320 

 

gtgactggac ttcgtgtgcc tgggatcagc ttcgacgacc ctggctgtgt tcgtaagact     1380 

 

tttcctgggt ttcacgaggc tttcgcagaa ttgaggcgtg gcattgggag 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 gcctcaagac tcaccagcag      120 

 

cagcgtcgtg cttaccagat atctagctgg ggattgaaga agtcaaacaa cgggtccgtg      180 

 

attcgtccgg ttaaggcagc aagagggatg ccagccttgt ctttacctgg atcaaagagt      240 

 

atcacagcta gggcactctt tcttgctgct gctgctgatg gggttactac tttggtgagg      300 

 

ccattgagaa gtgacgacac agaaggattc gctgaggggt tagttcgttt aggctatcgt      360 

 

gtagggagga cacccgatac ttggcaagtc gatggcagac cacaaggacc agcagtggct      420 

 

gaggctgacg tctactgtag agacggagca accaccgcta gattcttgcc aaccttagca      480 

 

gctgctggtc acggaacata cagatttgat gcttcaccac agatgaggag acgtcctctt      540 

 

ttgcccttaa gcagagcctt gagggatttg ggtgtcgatc ttagacacga agaagctgaa      600 

 

ggtcatcacc ctctgactgt ccgtgctgct ggggttgaag gaggagaggt tactttggat      660 

 

gctggtcagt caagtcagta tctcactgcc ttgttgctcc ttggtcccct tacaagacaa      720 

 

ggactgagga taagggttac tgatttggtg tcagcaccat acgtggagat tacgcttgca      780 

 



atgatgaggg ctttcggagt tgaagtggca agggagggag atgtgttcgt tgttccacct      840 

 

ggtggatatc gtgcaactac gtatgctata gaacccgacg caagtactgc ttcttacttc      900 

 

ttcgcagctg ctgctttgac tcctggagct gaagtgactg tacctgggtt aggcacggga      960 

 

gcacttcaag gagatttggg atttgtagat gtcttaagga gaatgggagc cgaggtgtcc     1020 

 

gtaggagctg atgcaaccac tgttagagga actggtgaat tgcgtggcct tacagccaac     1080 

 

atgagagaca taagtgatac gatgccgacc ctcgctgcaa tagcaccctt tgctagtgct     1140 

 

ccagttagaa tcgaggatgt tgccaacact cgtgtcaaag aatgtgacag acttgaggct     1200 

 

tgtgcagaga accttaggag gttgggagta agggttgcaa cgggtccgga ctggattgag     1260 

 

atacaccctg gtccagctac tggtgctcaa gtcacaagct atggtgatca cagaattgtg     1320 

 

atgtcatttg cagtgactgg acttcgtgtg cctgggatca gcttcgacga ccctggctgt     1380 

 

gttcgtaaga cttttcctgg gtttcacgag gctttcgcag aattgaggcg tggcattggg     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 ctcaagacgc atcagcctag agcctcttca      120 

 

tggggactta agaagtctgg caccatgctg aacggttcag tgattagacc cgtcaaggtg      180 

 

acagcttctg tttccgcagc aagagggatg ccagccttgt ctttacctgg atcaaagagt      240 

 

atcacagcta gggcactctt tcttgctgct gctgctgatg gggttactac tttggtgagg      300 

 

ccattgagaa gtgacgacac agaaggattc gctgaggggt tagttcgttt aggctatcgt      360 

 

gtagggagga cacccgatac ttggcaagtc gatggcagac cacaaggacc agcagtggct      420 

 

gaggctgacg tctactgtag agacggagca accaccgcta gattcttgcc aaccttagca      480 

 

gctgctggtc acggaacata cagatttgat gcttcaccac agatgaggag acgtcctctt      540 

 

ttgcccttaa gcagagcctt gagggatttg ggtgtcgatc ttagacacga agaagctgaa      600 

 

ggtcatcacc ctctgactgt ccgtgctgct ggggttgaag gaggagaggt tactttggat      660 

 

gctggtcagt caagtcagta tctcactgcc ttgttgctcc ttggtcccct tacaagacaa      720 

 

ggactgagga taagggttac tgatttggtg tcagcaccat acgtggagat tacgcttgca      780 

 

atgatgaggg ctttcggagt tgaagtggca agggagggag atgtgttcgt tgttccacct      840 

 



ggtggatatc gtgcaactac gtatgctata gaacccgacg caagtactgc ttcttacttc      900 

 

ttcgcagctg ctgctttgac tcctggagct gaagtgactg tacctgggtt aggcacggga      960 

 

gcacttcaag gagatttggg atttgtagat gtcttaagga gaatgggagc cgaggtgtcc     1020 

 

gtaggagctg atgcaaccac tgttagagga actggtgaat tgcgtggcct tacagccaac     1080 

 

atgagagaca taagtgatac gatgccgacc ctcgctgcaa tagcaccctt tgctagtgct     1140 

 

ccagttagaa tcgaggatgt tgccaacact cgtgtcaaag aatgtgacag acttgaggct     1200 

 

tgtgcagaga accttaggag gttgggagta agggttgcaa cgggtccgga ctggattgag     1260 

 

atacaccctg gtccagctac tggtgctcaa gtcacaagct atggtgatca cagaattgtg     1320 

 

atgtcatttg cagtgactgg acttcgtgtg cctgggatca gcttcgacga ccctggctgt     1380 

 

gttcgtaaga cttttcctgg gtttcacgag gctttcgcag aattgaggcg tggcattggg     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 

 

ggctctgagc ttcgtcctct taaggttatg tcctctgttt ccgcagcaag agggatgcca      240 

 

gccttgtctt tacctggatc aaagagtatc acagctaggg cactctttct tgctgctgct      300 

 

gctgatgggg ttactacttt ggtgaggcca ttgagaagtg acgacacaga aggattcgct      360 

 

gaggggttag ttcgtttagg ctatcgtgta gggaggacac ccgatacttg gcaagtcgat      420 

 

ggcagaccac aaggaccagc agtggctgag gctgacgtct actgtagaga cggagcaacc      480 

 

accgctagat tcttgccaac cttagcagct gctggtcacg gaacatacag atttgatgct      540 

 

tcaccacaga tgaggagacg tcctcttttg cccttaagca gagccttgag ggatttgggt      600 

 

gtcgatctta gacacgaaga agctgaaggt catcaccctc tgactgtccg tgctgctggg      660 

 

gttgaaggag gagaggttac tttggatgct ggtcagtcaa gtcagtatct cactgccttg      720 

 

ttgctccttg gtccccttac aagacaagga ctgaggataa gggttactga tttggtgtca      780 

 

gcaccatacg tggagattac gcttgcaatg atgagggctt tcggagttga agtggcaagg      840 

 

gagggagatg tgttcgttgt tccacctggt ggatatcgtg caactacgta tgctatagaa      900 

 



cccgacgcaa gtactgcttc ttacttcttc gcagctgctg ctttgactcc tggagctgaa      960 

 

gtgactgtac ctgggttagg cacgggagca cttcaaggag atttgggatt tgtagatgtc     1020 

 

ttaaggagaa tgggagccga ggtgtccgta ggagctgatg caaccactgt tagaggaact     1080 

 

ggtgaattgc gtggccttac agccaacatg agagacataa gtgatacgat gccgaccctc     1140 

 

gctgcaatag caccctttgc tagtgctcca gttagaatcg aggatgttgc caacactcgt     1200 

 

gtcaaagaat gtgacagact tgaggcttgt gcagagaacc ttaggaggtt gggagtaagg     1260 

 

gttgcaacgg gtccggactg gattgagata caccctggtc cagctactgg tgctcaagtc     1320 

 

acaagctatg gtgatcacag aattgtgatg tcatttgcag tgactggact tcgtgtgcct     1380 

 

gggatcagct tcgacgaccc tggctgtgtt cgtaagactt ttcctgggtt tcacgaggct     1440 

 

ttcgcagaat tgaggcgtgg cattgggagc 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 gtctcccctc agcgtgtctc tgaaaactca gcagcccaga      120 

 

gcttcttcat ggggtttgaa gaaatctgga acgatgctta acggctcagt cattcgtccg      180 

 

gttaaggtga cagcctccgt ctccgctgct agagggatgc cagccttgtc tttacctgga      240 

 

tcaaagagta tcacagctag ggcactcttt cttgctgctg ctgctgatgg 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 tgcccttaag cagagccttg agggatttgg gtgtcgatct tagacacgaa      600 

 

gaagctgaag gtcatcaccc tctgactgtc cgtgctgctg gggttgaagg aggagaggtt      660 

 

actttggatg ctggtcagtc aagtcagtat ctcactgcct tgttgctcct tggtcccctt      720 

 

acaagacaag gactgaggat aagggttact gatttggtgt cagcaccata cgtggagatt      780 

 

acgcttgcaa tgatgagggc tttcggagtt gaagtggcaa gggagggaga tgtgttcgtt      840 

 

gttccacctg gtggatatcg tgcaactacg tatgctatag aacccgacgc aagtactgct      900 

 

tcttacttct tcgcagctgc tgctttgact cctggagctg aagtgactgt acctgggtta      960 

 



ggcacgggag cacttcaagg agatttggga tttgtagatg tcttaaggag aatgggagcc     1020 

 

gaggtgtccg taggagctga tgcaaccact gttagaggaa ctggtgaatt gcgtggcctt     1080 

 

acagccaaca tgagagacat aagtgatacg atgccgaccc tcgctgcaat agcacccttt     1140 

 

gctagtgctc cagttagaat cgaggatgtt gccaacactc gtgtcaaaga atgtgacaga     1200 

 

cttgaggctt gtgcagagaa ccttaggagg ttgggagtaa gggttgcaac gggtccggac     1260 

 

tggattgaga tacaccctgg tccagctact ggtgctcaag tcacaagcta tggtgatcac     1320 

 

agaattgtga tgtcatttgc agtgactgga cttcgtgtgc ctgggatcag cttcgacgac     1380 

 

cctggctgtg ttcgtaagac ttttcctggg tttcacgagg ctttcgcaga attgaggcgt     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 

ttcccccgga ccagcagcgt                                                   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 gtcgccgatc 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 ctcagctgc                                                    19 

 

 

<210>  93 

<211>  21 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Probe oligonucleotide Pinb Probe 

 

<400>  93 



atggtggaag ggcggttgtg a                                                 21 

 

 

<210>  94 

<211>  18 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide Act1 Promoter Forward 

 

<400>  94 

ctcccgcgca ccgatctg                                                     18 

 

 

<210>  95 

<211>  19 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Primer oligonucleotide Act1 Promoter Reverse 

 

<400>  95 

cccgcccctc tcctctttc                                                    19 

 

 

<210>  96 

<211>  21 

<212>  DNA 

<213>  Artificial Sequence 



 

<220> 

<223>  Probe oligonucleotide Act1 Promoter Probe 

 

<400>  96 

aagccgcctc tcgcccaccc 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 

gggtctgccc aatgaagcga                                                   20 

 

 

<210>  100 

<211>  26 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  100 

tctcgcttct ctcataacac atcgtg                                            26 

 

 

<210>  101 

<211>  22 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 



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

 

<400>  101 

gacctctctc accctcctcc 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 

tagttcccct gtcgtgtgca 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 

agcccttcct ctgcatcctt 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 

ccaaaagcaa 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 gccttaagca                                                   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 

gccgcctcca gtgagtgttg ctgcttgtgt ag                                     32 

 

 

<210>  121 

<211>  20 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  121 

gggtctgccc aatgaagcga                                                   20 

 

 

<210>  122 

<211>  37 



<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  122 

gccgcctcca taatgtgtga gtagttccca gataagg                                37 

 

 

<210>  123 

<211>  32 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  123 

gccgcctcca gtgagtgttg ctgcttgtgt ag                                     32 

 

 

<210>  124 

<211>  26 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  124 



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 

gccgcctcca taatgtgtga gtagttccca 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 

gccgcctcca 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 ctgcatcctt a                                                 21 

 

 

<210>  129 

<211>  37 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 

<400>  129 

gccgcctcca 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 

gccgcctcca gtgagtgttg ctgcttgtgt 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 

gccgcctcca taatgtgtga gtagttccca 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 

gccgcctcca 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 gccttaagca                                                   20 

 

 

<210>  137 

<211>  37 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

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

 



<400>  137 

gccgcctcca taatgtgtga gtagttccca gataagg                                37 

 

 

<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 

gccgcctcca gtgagtgttg ctgcttgtgt ag                                     32 

 

 

<210>  140 

<211>  25 

<212>  DNA 



<213>  Artificial Sequence 

 

<220> 

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

 

<400>  140 

ccgatttaca tggacttgat ggagt                                             25 

 

 

<210>  141 

<211>  6 

<212>  PRT 

<213>  Artificial Sequence 

 

<220> 

<223>  Mutant Class I 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 I EPSPS motif 

 



 

<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  

1               5                    

 

 

<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 atcccctttc tccctctcat gcggaacaag actgaagaac      120 

 

agcagcagag gtttgaagaa ggtggcagtt aggctcattg gctcccgtgt caaagtgtct      180 

 

gcctcaatga ctgtgattga catccctggc tcaaagtcag ttactgccag agcattgttc      240 

 

ctcgcagcag ctgctgatgg cactacaact cttttgagac ctcttcacag cgatgacacg      300 

 



gaaggcttca ctgagggtct cactcgtttg ggatacgcag tggttagaga acccgatagg      360 

 

tggcacatag aaggacgtcc ctccggtcca gcagcagcag atgcagaagt tcactgtagg      420 

 

gacggtgcta caactgctcg ctttcttcca acccttgcag ctgctgctgc ctccggaacg      480 

 

tatcgtttcg acgcatcagc tcagatgagg cgtagacccc tcgctcccct cacggaagct      540 

 

cttagaacac ttggagtgga ccttaggcat gatggagctg aaggccacca ccccttgaca      600 

 

attcaagcct ctggtgttaa gggtggagga cttacgctcg acgctggtga gtcatctcag      660 

 

tacttgacag ctctgctcat gcttggtcct ctgaccgcag agggactgag aatagaagtt      720 

 

acggagcttg tctctgctcc ttatgtggag atcacccttg caatgatgag aggctttggt      780 

 

gtggaggttg ttagggaggg gaatactttc actgtgcctc ctggaggtta cagagctaca      840 

 

acttatgcca tagaaccgga cgcaagcaca gcttcctact tctttgcagc agcagccctc      900 

 

actgggaggg aagtgacggt gcctggcttg ggcactggag cacttcaagg tgatcttagg      960 

 

ttcacggagg tcctcagaag gatggacgct gatgttcgca caacgtccga ctctacaaca     1020 

 

gtgcgctcag atggtcgcct tgctgggttg actgtcaaca tgagggacat aagcgacaca     1080 

 

atgccaacac tggcagctat agctccgtac gcaagctcac cagttaggat cgaggatgtc     1140 

 

gcaaacaccc gtgtgaagga atgtgatagg ctggaggctt gcgctcagaa tctccgctca     1200 

 

atgggcatca ccgttcgcac tggaccagat tggattgaga tccatcctgg gactcctaga     1260 



 

ccgaccgaga tagccacaca cggtgatcat agaatcgtca tgtcatttgc cgtggctgga     1320 

 

cttagaaccc ctgggatgtc ttacgatgac cctggctgcg ttcgcaagac ttttcctcgt     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 acagcgatga cacggaaggc      120 

 

ttcactgagg gtctcactcg tttgggatac gcagtggtta gagaacccga taggtggcac      180 

 

atagaaggac gtccctccgg tccagcagca gcagatgcag aagttcactg tagggacggt      240 

 

gctacaactg ctcgctttct tccaaccctt gcagctgctg ctgcctccgg aacgtatcgt      300 

 

ttcgacgcat cagctcagat gaggcgtaga cccctcgctc ccctcacgga agctcttaga      360 

 

acacttggag tggaccttag gcatgatgga gctgaaggcc accacccctt gacaattcaa      420 

 



gcctctggtg ttaagggtgg aggacttacg ctcgacgctg gtgagtcatc tcagtacttg      480 

 

acagctctgc tcatgcttgg tcctctgacc gcagagggac tgagaataga agttacggag      540 

 

cttgtctctg ctccttatgt ggagatcacc cttgcaatga tgagaggctt tggtgtggag      600 

 

gttgttaggg aggggaatac tttcactgtg cctcctggag gttacagagc tacaacttat      660 

 

gccatagaac cggacgcaag cacagcttcc tacttctttg cagcagcagc cctcactggg      720 

 

agggaagtga cggtgcctgg cttgggcact ggagcacttc aaggtgatct taggttcacg      780 

 

gaggtcctca gaaggatgga cgctgatgtt cgcacaacgt ccgactctac aacagtgcgc      840 

 

tcagatggtc gccttgctgg gttgactgtc aacatgaggg acataagcga cacaatgcca      900 

 

acactggcag ctatagctcc gtacgcaagc tcaccagtta ggatcgagga tgtcgcaaac      960 

 

acccgtgtga aggaatgtga taggctggag gcttgcgctc agaatctccg ctcaatgggc     1020 

 

atcaccgttc gcactggacc agattggatt gagatccatc ctgggactcc tagaccgacc     1080 

 

gagatagcca cacacggtga tcatagaatc gtcatgtcat ttgccgtggc tggacttaga     1140 

 

acccctggga tgtcttacga tgaccctggc tgcgttcgca agacttttcc tcgttttcat     1200 

 

gaagagtttg cagccttcgt ggagcgctca tccgctggag agtga                     1245 

 

 

<210>  145 

<211>  414 



<212>  PRT 

<213>  Streptomyces pratensis ATCC 33331 

 

<400>  145 

 

Met Thr Val Ile 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 Ile 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 Gln 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 Ile Gln Ala Ser Gly Val  

    130                 135                 140                  

 

 

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

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala  

    290                 295                 300                  

 

 

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

305                 310                 315                 320  

 

 

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

                325                 330                 335      

 

 

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

            340                 345                 350          

 

 



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

        355                 360                 365              

 

 

Arg Ile 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 Ile Pro Gly Ser Lys Ser Ile 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 Gln Val Asp Gly Arg  

    50                  55                  60                   

 

 

Pro Gln 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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr  

145                 150                 155                 160  

 



 

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

                165                 170                 175      

 

 

Val Thr Asp Leu Val Ser Val Pro Tyr Ile Glu Ile 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 Ile 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 Gln Gly Asp Leu  

                245                 250                 255      

 

 

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

    290                 295                 300                  

 

 

Ala Pro Phe Ala Ser Gly Pro Val Arg Ile 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 Ile Glu Ile His  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

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

    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 tccatcaccg cgcgcgccct cttcctggcg       60 

 

gcggcggccg acggagtcac caccctcgtt cggccgctgc ggtcggacga caccgagggc      120 

 

ttcgccgagg ggctggcccg gctcgggtac cgcgtcggga ggaccccgga cagctggcag      180 

 

gtggacggcc gcccgcaggg ccccgcggtc gccgaggcgg acgtctactg ccgggacggc      240 

 

gcgacgaccg cccgcttcct gccgacgctg gccgccgccg gccacggcac ctaccgcttc      300 

 

gacgcctccg agcagatgcg ccgccgcccg ctgctgccgc tcacccgggc cctgcgcgag      360 

 

ctgggcgtgg acctgcggca cgaggagcgg gacggccacc acccgctgac cgtgcgggcg      420 

 

gccggggtcg cgggcggcga ggtgacgctg gacgccggac agtcctcgca gtacctgacc      480 

 

gccctgctgc tgctcggccc gctcaccgag aagggcctgc gcatccatgt caccgacctg      540 

 

gtctcggtgc cgtacatcga gatcaccctc gcgatgatgc gggcgttcgg ggtggaggtg      600 

 

accagggaag gccatgactt cgtcgtcccg ccgggcggct accgcgccac cacctacgcc      660 

 



atcgaacccg acgcctccac ctccagctac ttcttcgccg ccgcggccct ctccggtggc      720 

 

gaggtgaccg tgccgggtct cggtgagggc gcgctccagg gcgacctggg cttcgtcgac      780 

 

gtactgcgcc ggatgggcgc cgaggtggag atcggcgcgg accgcaccac ggtccgcggc      840 

 

accggcgaac tgcgcggcct caccgtcaac atgcgggaca tctccgacac catgcccacc      900 

 

ctcgccgcca tcgccccctt cgcctcgggg ccggtgcgca tcgaggacgt cgccaacacc      960 

 

cgggtgaagg agtgcgaccg cctggaggcc tgcgcggaga acctgcggcg gctcggcgtg     1020 

 

cgggtggaga cgggccccga ctggatcgag atccaccccg gcgccacccc cacaggcgcg     1080 

 

gagatcaaga cctacggcga ccaccgcatc gtcatgtcct tcgccgtcac cggcctccgc     1140 

 

gtgcccggta tttcgttcga cgaccccggc tgcgtccgca agactttccc cggtttccac     1200 

 

gaggagttcg gggcgctgcg cgcgcggttg tga                                  1233 

 

 

<210>  148 

<211>  412 

<212>  PRT 

<213>  Streptomyces turgidiscabies 

 

<400>  148 

 

Met Ala Val Val Glu Ile Pro Gly Ser Lys Ser Ile 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 Gln Ile Asp Gly Arg  

    50                  55                  60                   

 

 

Pro Gln 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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

            180                 185                 190          

 

 

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

                245                 250                 255      

 

 

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

    290                 295                 300                  

 

 

Ala Pro Phe Ala Ser Gly Pro Val Arg Ile 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 Ile Glu Ile His  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

His Arg Ile 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 

atggccgtcg tagagattcc cggttccaag tccatcaccg cgcgcgccct cttcctcgcc       60 

 

gcggcagccg acggggtcac caccctcgta cgccccctgc gctcggacga ctcggagggc      120 

 

ttcgccgagg gcctggtcgg cctcggctac cgggtcgggc ggacccccgg cgcctggcag      180 

 

atcgacggcc gcccgcaggg ccccgcggcc accgaggccg acgtccactg ccgcgacggc      240 

 

gccacgaccg cccgcttcct ccccaccctc gtcgccgccg gccacggcac ctaccgcttc      300 

 

gacgcctccc cccagatgcg ccgccgcccg ctcgcccccc tcacccgcgc cctgcgcgac      360 

 

ctgggcgtgg acctgcggca cgaggaggcg gaggggcacc acccgctgac cgtcgaggcg      420 

 

gcgggcgtgg agggcggaaa cgtcaccctc gacgccgggc agtcctccca gtacctcacc      480 

 

gcgctgctcc tcctgggccc cctgacccgc aagggcctgc gcatccacgt caccgacctc      540 



 

gtctcggccc cctacgtgga catcaccatc gcgatgatgc gggagttcgg ggcggaggta      600 

 

cgccaggacg gcgacgtctt cgtggtcccg cccggcggct accgggccac cacctacgcc      660 

 

gtcgagcccg atgcctccac cgccagctac ttcttcgcgg cggcggccct caccggcggc      720 

 

gaggtgacgg tcccgggcct cggcaccggc gcgctccagg gcgacctggg cttcgtcgac      780 

 

gtactgcgcc gcatgggcgc ccgggtggag atcgccgagg accgcacgac ggtcacggga      840 

 

accggtgaac tccggggcct gacggtcaac atgcgggaca tctccgacac catgcccacc      900 

 

ctggcggcgc tcgccccctt cgcgtccggc cccgtacgca tcgaggacgt ggccaacacg      960 

 

cgcgtgaagg agtgcgaccg cctggacgcc tgcgcggaga acctccggcg gctgggggta     1020 

 

cgggtggaga ccggacccga ctggatcgag atccaccccg gcgcggtccc tgcccccggc     1080 

 

acggacatca agtcgtacgg cgaccaccgc atcgtcatgt ccttcgcggt gaccggcctg     1140 

 

cgcacacccg ggatcacctt cgacgacccg gggtgcgtac gcaagacgtt ccccgggttc     1200 

 

cacgaggcgt tcggagagct gaggcgggta ctgggctag                            1239 

 

 

<210>  150 

<211>  423 

<212>  PRT 

<213>  Streptomyces acidiscabies 

 



<400>  150 

 

Met Pro Leu Val Asp Ile 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 Gln Val Asp Gly Arg  

    50                  55                  60                   

 

 

Pro Gln 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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr  

145                 150                 155                 160  

 

 

Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Thr Gly Leu Arg Ile Arg  

                165                 170                 175      

 

 

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

            180                 185                 190          

 

 

Met Arg Ala Phe Gly Val Glu Val Lys Gln 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 Ile 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 Gln Gly Ala Leu Gln Gly Asp Leu Gly Phe Val Glu  

            260                 265                 270          

 

 

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

305                 310                 315                 320  

 

 

Thr Gly Pro Val Arg Ile 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 Ile  

            340                 345                 350          

 

 

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

        355                 360                 365              

 



 

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

    370                 375                 380                  

 

 

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

385                 390                 395                 400  

 

 

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

                405                 410                 415      

 

 

Leu Arg Lys Asp Ile Thr Gly  

            420              

 

 

<210>  151 

<211>  1272 

<212>  DNA 

<213>  Streptomyces acidiscabies 

 

<400>  151 

atgcccctcg tcgacatccc cggttccaag tccctcaccg cccgcgccct cttcctggcg       60 

 

gcagcggcgg acggtgtcac gaccctcgtg cgccccctgc gctcggacga ctcggaaggg      120 

 

ttcgccgagg ggctgagcag cctcggttat cgggtcgggc gggcgccgga cgtctggcag      180 

 

gtggacggcc gcccgcaggg cccggcggtc acggacgtgg acgtgtactg ccgggacggc      240 

 



gcgacgaccg cccgtttcct gccgacgctc gccgccgccg gccacggcac gttccgcttc      300 

 

gacgcctcgc cccagatgcg ccgccgcccc ctcctcccac tcacccgcgc cctgcgcgac      360 

 

ctcggcgtgg acctgcgcca cgaggacgcg gagggccacc accccctgac ggtcaacgcg      420 

 

gccggggtgg agggcggcga ggttgtcctc gacgccggcc agtcctccca gtacctcacc      480 

 

gcgctgctcc tccttggtcc cctcacccgc acgggcctgc gcatccgcgt caccgatctg      540 

 

gtctccgtgc cgtacgtgga gatcacgatc gcgatgatga gggcgttcgg ggtggaggtg      600 

 

aaacaggaag caaccgtttc cacaaacgaa cccggcgcct cgggcgagcg cgtctacacc      660 

 

gtcccgcccg gcggctaccg cgccaccacc taccccatcg aacccgacgc ctccaccgcg      720 

 

agctacttct tcgccgcagc ggccctcacc ggcggcgagg tcaccgtccc cggcctcgga      780 

 

cagggcgcac ttcagggcga cttgggcttc gtggaggtcc tgcgcaagat gggcgcgtac      840 

 

gtcgagatcg ccgccgaccg tacgacggtg cggggaaccg gcacgctgaa cggcgtgacg      900 

 

gtcaccatgc gcgacatctc cgacacgatg cccaccctcg ccgcgatcgc ccccttcgcc      960 

 

accggccccg tccgcatcga ggacgtcgcc aacacccgcg tcaaggagtg cgaccgcctc     1020 

 

gacgtctgcg cggagaacct gcgccgcctc ggcatcgacg ttgcgacggg ccccgactgg     1080 

 

atcgagatcc accccggcac cccgaagccc gccgagatca cgacccacgg cgaccaccgc     1140 

 

atcgtcatgt ccttcgcggt caccggcctg cgcacgcccg gtatttcgtt cgacgacccc     1200 



 

ggttgcgtcc gcaagacttt ccccggtttc cacgaagcgt tcgcgcagtt gaggaaggac     1260 

 

atcaccgggt ga                                                         1272 

 

 

<210>  152 

<211>  431 

<212>  PRT 

<213>  Streptomyces ipomoeae 

 

<400>  152 

 

Met Pro Asp Ala Pro Ala His Pro Arg Pro Ile Gly Gln His Val Gly  

1               5                   10                  15       

 

 

Met Pro Leu Val Asp Ile Pro Gly Ser Lys Ser Ile 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 Gln Ile Asp Gly Arg  

65                  70                  75                  80   



 

 

Pro Gln 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 Gln 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 Ile Ala Ala Asn Gly Val Thr  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

            180                 185                 190          

 

 

Val Thr Asp Leu Val Ser Glu Pro Tyr Val Glu Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala Ile  

305                 310                 315                 320  

 

 



Ala Pro Phe Ala Ser Gly Pro Val Arg Ile 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 Ile Glu Ile Arg  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 

His Arg Ile 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 

ttgccggacg ctccggcaca cccccgcccc atcggtcagc atgtcggcat gcccctcgtc       60 

 

gacatccccg gttccaagtc catcaccgcc cgcgccctct tcctcgccgc cgcagccgac      120 

 

ggagtcacca cgctgctacg acccctcaga tccgacgaca ccgagggctt cgccgagggc      180 

 

ctgacccggc tcggctaccg cgtcggccgt acccccgact cctggcagat cgacggccgt      240 

 

ccccagggcc cggcggtcaa ggaggcggac gtctactgcc gggacggcgc caccaccgcc      300 

 

cgcttcctgc ccaccctggc cgccgccggc cacggcacct accgcttcga cgcctccgcc      360 

 

cagatgcgcc gccgccccct ggccccgctc acccgggccc tgcgcgacct cggcgtcgac      420 

 

ctcgtacacg aggaggccga gggccaccac ccgctgcgga tcgccgccaa cggcgtcacc      480 

 

ggcggtgacg tcaccctcga cgccggccag tcctcccagt acctcaccgc cctgctcctc      540 

 

ctcggccccc tcacccgcga gggcctgcgc atcacggtga cggacctggt ctcggagccg      600 

 

tacgtggaga tcaccacggc gatgatgcgg gcgttcggcg ccgacgtccg ccgcgagggc      660 

 

cgtacctacg tcgtcgaacc cggcggctac cgcgccacca cctacgccgt cgaacccgac      720 

 

gcctccacct ccagctactt cttcgccgcc gcggccctca ccggcggcga ggtcaccgtc      780 

 

cccggcctcg gcaccggcgc cctccagggc gacctgcgct tcgtggacgt actgcggcgg      840 

 



atgggcgccc gtgtggacgt acgcgaggac ggcacgaccg tgaccggcac cggcgaactg      900 

 

cgcggcctca ccgtcaacat gcgtgacatc tccgacacca tgccgaccct tgccgcgatc      960 

 

gcccccttcg cctccggccc cgtccgcatc gaggacgtcg ccaacacccg ggtcaaggag     1020 

 

tgcgaccgcc tggaggcctg cgcggagaac ctccggcggc tgggggcgga ggtcgccacg     1080 

 

ggccccgact ggatcgagat ccgccccggc gcaccgctga cctccaccac ggacatcaag     1140 

 

acgtacggcg accaccgcat cgtgatgtcc ttcgccgtga cgggacttcg ggtgccgggc     1200 

 

atcacgttcg acgaccccgg ctgcgtacgg aagacgttcc cggacttcca cgaggtgttc     1260 

 

gcggagttcc ggcgggagtt gccgggcgcc gagtga                               1296 

 

 

<210>  154 

<211>  412 

<212>  PRT 

<213>  Streptomyces sp. W007 

 

<400>  154 

 

Met Thr Val Ile 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 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 Ile 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 Gln 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 Gln Tyr Leu  

145                 150                 155                 160  



 

 

Thr Ala Leu Leu Met Leu Gly Pro Leu Thr Ala Gln Gly Leu Arg Ile  

                165                 170                 175      

 

 

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala  

    290                 295                 300                  

 

 

Ile Ala Pro Tyr Ala Asp Gly Pro Val Arg Ile 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 Ile Thr Val His Thr Gly Pro Asp Trp Ile Glu Ile  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

Arg Ile 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 Gln Asp Phe Ala Gly Ala Gly Leu Pro  

                405                 410          

 

 

<210>  155 

<211>  1239 

<212>  DNA 

<213>  Streptomyces sp. W007 

 

<400>  155 

gtgaccgtca tcgacatccc cggctccaag tccgtcaccg cccgcgccct cttcctggcc       60 

 

gccgccgccg acggcaccag caccctgctg aggccgctgc gctcggacga caccgagggc      120 

 

ttcgccgaag gcctggagaa cctcggctac cgggtcgacc gggaagccga ccgctggcac      180 

 

atcgagggcc gccccgccgg gcccgccgcc cccgacgccg acgtctactg ccgcgacggc      240 

 

gcgaccaccg cccgcttcct gcccaccctc gtcgcggccg ccgcctccgg cacgtaccgc      300 

 

ttcgacgcct ccgcccagat gcgccgccgc ccgctcgccc cgctcacccg cgccctcacc      360 

 

gccctcggcg tcgacctgcg ccacggagga gcggaagggc accacccgct gaccgtccgg      420 

 

gccgccggga tcgcgggcgg cgaactcacc ctggacgcgg gggagtcgtc ccagtacctc      480 

 

accgcactgc tgatgctcgg gccgctcacc gcgcaggggc tgcggatcga ggtcaccgag      540 

 

ctggtctccg cgccgtacgt cgagatcact ctcgcgatga tgcgcgactt cggcgtggag      600 

 

gtggagcggg aggggaacac cttcaccgtc cctcccggcg gctaccgggc caccgcctac      660 



 

gccgtcgagc ccgacgcctc caccgcgagc tacttcttcg ccgccggggc cctcaccggc      720 

 

cgcgaggtca ccgtccccgg cctcggcacc ggggcgctcc agggcgatct gcgcttcgtc      780 

 

gacgtgctgc gggacatggg cgccgaggtg gaggtgggag ccgacgccac caccgtccgc      840 

 

tccaccggcc ggctgcgcgg cctcaccgtc aacatgcgcg acatctccga caccatgccg      900 

 

accctcgccg ccatcgcccc gtacgcggac ggacccgtgc ggatcgagga cgtcgccaac      960 

 

acccgggtca aggaatgcga ccggctggag gcgtgcgccg agaacctgcg cgccatgggc     1020 

 

atcaccgtcc acaccggccc cgactggatc gagatccacc ccggcacacc gaagcccacc     1080 

 

gagatcgcca cccacggcga ccaccggatc gtgatgtcgt tcgcggtctc cggactgcgc     1140 

 

acccccggtc tcacgtacga cgaccccggc tgcgtacgca agacgttccc ggggttccac     1200 

 

gaggtgttcc aggacttcgc cggggccggg ctcccgtaa                            1239 

 

 

<210>  156 

<211>  412 

<212>  PRT 

<213>  Streptomyces sp. SirexAA-E 

 

<400>  156 

 

Met Thr Val Ile His 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 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 Ile 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 Gln 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 Gln Tyr Leu  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

His Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala  

    290                 295                 300                  

 

 

Val Ala Pro Phe Ala Ser Ser Pro Val Arg Ile 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 Ile  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

Arg Ile 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 tccgtcaccg cccgcgcgct gttcctggcc       60 

 

gccgcggcgg acggcacgac caccctcctg cggcccctga gctccgacga cacggagggg      120 

 

ttcgccgagg ggctcacccg cctcggacac ggggtgacac gcgagccgga ccgctggcac      180 

 

atcgagggac gccccgacgg ccccgccgtc accgaggccg aggtccactg ccgggacggg      240 

 

gccaccaccg cccgcttcct gcccacgctc gccgccgccg cgccccgcgg gacgtaccgc      300 

 

ttcgacgcct cggcccagat gcgccgccgc ccgctcggcc cgctcaccga ggcgctgcgc      360 

 

gccctcggtg tggacctgcg ccacgagggg gccgagggcc accacccgct caccgtacgg      420 

 

gcgtcgggcg tcaagggcgg cgaactcacc ctgaacgcgg gggagtcgtc ccagtacctc      480 

 



accgcactgc tcatgctcgg cccgctcacc gccgaagggc tgcggatcca cgtcacggaa      540 

 

ctggtgtccg ccccttacgt cgagatcacc ctcgcgatga tgcggagctt cggcgtcgac      600 

 

gtcgtccgtg aggggaacac cttcaccgtc cccccgggcg gctaccgcgc caccacctac      660 

 

gccgtggagc ccgacgcgtc caccgcgagc tacttcttcg ccgccgcggc gctcaccggc      720 

 

cgcgaggtca ccgtcccggg gctgggcacc ggcgcgctcc agggcgacct gcgcttcacc      780 

 

gacgtcctgc gccgcatggg cgccgaggtg acgaccacgg acacgggcac gacggtccgc      840 

 

tccaccgggg cgctctcggg cctcaccgtc aacatgcgcg acatctccga caccatgccg      900 

 

accctggccg ccgtcgcacc gttcgcctcc tcgcccgtac ggatcgagga cgtcgccaac      960 

 

acccgggtca aggagtgcga ccggctggag gcctgcgcgc ggaacctgcg cgccatgggc     1020 

 

gtcaccgtgc acaccggccc cgactggacc gagatccacc ccggcacccc ccggcccgcc     1080 

 

gagatcacca cgttcggcga ccaccgcatc gtgatgtcgt tcgcggtcgc ggcgctgcgc     1140 

 

gtgcccggcg tcacctacga cgaccccggc tgcgtccgca agacgttccc cgagttccac     1200 

 

gaggtcttcg cccggttcgc cgcggaaggc gccggctga                            1239 

 

 

<210>  158 

<211>  413 

<212>  PRT 

<213>  Streptomyces globisporus C-1027 



 

<400>  158 

 

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

        35                  40                  45               

 

 

Gly Tyr Ala Val Glu Gln Glu Ala Asp Arg Trp Arg Val Gln 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 Gln 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 Gln Gly His His Pro Leu Thr Val Arg Ala Ala Gly Ile  

    130                 135                 140                  

 

 

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

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

Glu Val Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile Gly Ala Leu Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala  

    290                 295                 300                  

 

 

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

            340                 345                 350          

 

 

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

        355                 360                 365              



 

 

Arg Ile 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 tccgtcaccg cccgcgccct cttcctggcc       60 

 

gccgccgccg acggcaccac caccctgctg cggccgctgc gctcggacga caccgagggc      120 

 

ttcgccgagg ggctgaagag cctcggttac gccgtcgagc aggaggccga ccgctggcgc      180 

 

gtccaggggc gtccggccgg gcccgccgcc gacgacgccg acgtgtactg ccgcgacggc      240 

 

gcgaccaccg cccgcttcct gcccaccctc gtcgcggccg ccgcctccgg cacgtaccgc      300 

 

ttcgacgcct ccgcccagat gcgccgccgc ccgctcgccc cgctcacccg ggccctcacc      360 



 

gccctcggcg tcgacctgcg ccacggggga gcgcaggggc accacccgct gaccgtgcgc      420 

 

gccgccggga tcgagggcgg cgacctcacc ctggacgcgg gggagtcgtc ccagtacctc      480 

 

accgcgctgc tgatgctcgg gccgctcacc gcgaaggggc tgcgcatcga ggtcaccgag      540 

 

ctggtctccg cgccgtacgt cgagatcacc ctcgcgatga tgcgcgattt cggcgtggag      600 

 

gtactgcggg aggggaacac cttcaccgtc cctcccggcg gctaccgggc caccgcctac      660 

 

gccgtcgagc ctgacgcctc caccgcgagc tacttcttcg ccgccgcggc cctcaccggc      720 

 

cgcgaggtca ccgtccccgg cctcggcatc ggcgccctcc agggcgacct gcgcttcgtc      780 

 

gacgtcctgc gggacatggg cgccgaggtg agcgtcggcg ccgacgccac caccgtccgc      840 

 

tccaccggcc ggctgcgcgg caccaccgtc aacatgcgcg acatctccga caccatgccg      900 

 

accctcgccg cgatcgcgcc gtacgcggac gggcccgtca tcatcgagga cgtcgccaac      960 

 

acccgcgtca aggagtgcga ccggctggag gcgtgcgccg agaacctccg cgccatgggc     1020 

 

atcaccgtcc acaccggtcc ggaccggatc gagatccacc ccggcacgcc gaagcccacc     1080 

 

gagatcgcca cccgcggcga ccaccgcatc gtgatgtcct tcgccgtcgc cggactgcgc     1140 

 

acacccggcc tgacgtacga cgaccccggc tgcgtacgca agacgttccc gcgcttccac     1200 

 

gaggtgttcg ccgacttcgc gcacgacctc gaagggcgct ga                        1242 

 



 

<210>  160 

<211>  411 

<212>  PRT 

<213>  Streptomyces venezuelae ATCC 10712 

 

<400>  160 

 

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

1               5                   10                  15       

 

 

Leu Phe Leu Ala Ala Ala Ala Gln 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 Ile 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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

            180                 185                 190          

 

 

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

        195                 200                 205              

 

 

Val Ala Pro Thr Gly Tyr Arg Ala Arg Thr Tyr Gly Ile 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 Gln Gly Asp  

                245                 250                 255      

 

 

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

            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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala  

    290                 295                 300                  

 

 

Ile Ala Pro Phe Ala Asp Gly Pro Val Arg Ile 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 Ile Thr Val Glu Thr Gly Pro Asp Trp Ile Glu Ile  



            340                 345                 350          

 

 

His Pro Gly Thr Pro Thr Gly Pro Ala Glu Ile Ala Thr His Gly Asp  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 

Ile 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 cccgcgcgct cttcctcgcc       60 

 

gccgcggccc agggcaccac caccctcctg cggccgctcg tctccgacga caccgagggc      120 

 

ttcgccgagg ggctcggttc gctcggctac gccgtccgcc gcgagagcga cgcctggcac      180 

 



atcgagggcc gccccgcggg ccccggcgcg gacaccgccg acgtctactg ccgcgacggc      240 

 

gccaccaccg cccggttcct gcccaccctc gtcgccgcgg gccacggcac ctaccgcttc      300 

 

gacgcctccc cccagatgag gcgccgcccc ctcggcccgc tcagcaccgc cctgcgcacc      360 

 

ctcggcgtcg acctgcggca cggcgggaag gacggccacc accccctcga cgtgcacgcc      420 

 

cacggcgtga agggcggcgc gctcaccctc gacgccgggc agtcctccca gtacctgacg      480 

 

gccctgctga tgctgggccc gctcaccgcc gagggcctcg acatcaccgt cacggacctg      540 

 

gtctcggagc cgtacgtgga gatcaccctc gcgatgatgc ggtccttcgg cgccgaggtc      600 

 

acccaggagg ggcggaccta ccgggtcgcg cccaccggtt accgcgcccg gacgtacggc      660 

 

atcgaacccg acgcctccac cgccagctac ttcttcgcgg ccgccgccct cgaacccggc      720 

 

cgctccgtca ccgtccccgg cctggggacc ggcgccctcc agggcgacct cggcttcgtc      780 

 

gacgtgctgc gccgcatggg cgccgacgtc gagatcaccg acgccggcac caccgtccgc      840 

 

tccaccggca ccctgcgcgg cctcacggtc aacatgcggg acatctcgga caccatgccg      900 

 

accctcgccg cgatcgcccc cttcgccgac ggcccggtcc gcatcgagga cgtcgccaac      960 

 

acccgggtca aggagtgcga ccggctcgac gcctgcgccg agaacctgcg ccgcctgggc     1020 

 

atcaccgtcg agaccggccc cgactggatc gagatccacc ccggcacccc caccggaccg     1080 

 

gccgagatcg ccacccacgg cgaccacagg atcgtgatgt ccttcgcggt caccgccctg     1140 



 

cgcacgcccg ggatcacctt cgacgacccg ggctgtgtga agaagacgtt ccccgacttc     1200 

 

caccgggtct tcgacgcgtt cgtccacacc ccgtga                               1236 

 

 

<210>  162 

<211>  415 

<212>  PRT 

<213>  Streptomyces griseus XylebKG-1 

 

<400>  162 

 

Met Gly Ala Val Thr Val Ile Asp Ile 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 Gln 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 Val Gln 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 Ile Glu Gly Gly Asp Val Val Leu Asp Ala Gly Glu Ser Ser  

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

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

            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 Ile Gly Ala Leu  

                245                 250                 255      

 

 

Gln 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 Ile Thr Val Thr Met Arg Asp Ile Ser Asp Thr Met Pro Thr  

    290                 295                 300                  

 

 

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

 

 

Gln Asn Leu Arg Ala Met Gly Ile Thr Val His Thr Gly His Asp Trp  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

Gly Asp His Arg Ile 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 Gln Ala  

                405                 410                 415  

 

 

<210>  163 

<211>  1248 

<212>  DNA 

<213>  Streptomyces griseus XylebKG-1 

 

<400>  163 

atgggcgccg tgaccgtcat cgacatcccc ggctccaagt ccgtcaccgc ccgcgccctc       60 



 

ttcctggccg cggcggcgga cggcaccacc accctgctga ggccgttgcg ctcggacgac      120 

 

accgagggct tcgccgaagg gctgaagaac ctcggttacg cggtcgagca ggaggccgac      180 

 

cgctggcgcg tcgaaggacg cccggacggg cccgccgccc ccgacgccga cgtctactgc      240 

 

cgcgacggcg cgaccaccgc ccgcttcctg cccaccctcg tcgcggccgc cgcctccggc      300 

 

acgtaccgct tcgacgcctc cgtccagatg cgccgccgcc cgctcgcccc gctcacccgc      360 

 

gccctcaccg ccctcggcgt cgatctgcgc cacgggggag aagaggggca ccacccgctg      420 

 

accgtgcgcg ccgccgggat cgagggtggc gacgtcgtcc tggacgcggg ggagtcgtcg      480 

 

cagtacctca ccgccctgct gatgctcggg ccgctcaccg cgaaggggct gcggatcgag      540 

 

gtcaccgacc tggtctccgc cccgtacgtc gagatcaccc tcgcgatgat gcgcgacttc      600 

 

ggcgtggacg tgacgcggga ggggaacacc ttcaccgtcc cctccggcgg ctaccgggcc      660 

 

accgcctacg ccgtcgagcc cgacgcctcc accgcgagct acttcttcgc cgccgccgcc      720 

 

ctcaccggcc gtgaggtcac ggtcccgggg ctcggcatcg gcgccctcca gggcgacctg      780 

 

cgcttcgtcg acgtcctgcg ggacatgggc gccgaggtga gcgtcggccc cgacgccacc      840 

 

accgtccgct ccaccggccg gctgcgcggg atcaccgtca ccatgcgcga catctccgac      900 

 

accatgccga cgctcgccgc catcgccccc cacgcggacg gacccgtgcg catcgaggac      960 

 



gtcgccaaca cccgggtcaa ggagtgcgac cgactggagg cgtgcgccca gaacctgcgc     1020 

 

gccatgggca tcacggtcca caccgggcac gactggatcg agatcctccc cgggacgccg     1080 

 

aagccgacgg ggatcgccac ccacggcgac caccggatcg tgatgtcctt cgcggtcgcc     1140 

 

ggactgctca cccccggtct gacgtacgac gaccccggct gcgtacgcaa gacgttcccg     1200 

 

cgcttccacg aggtgttcgc ggacttcgcc gcgagcccgc aggcctga                  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 Ile 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 Gln Met Arg Arg Arg Pro Leu Gly  

            100                 105                 110          

 

 

Pro Leu Thr Asp Ala Leu Gln 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 Ile Lys  

    130                 135                 140                  

 

 

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

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 



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

            180                 185                 190          

 

 

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

        195                 200                 205              

 

 

Val Pro Ala Gln Pro Tyr Gln 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 Ile Pro Gly Leu Gly Ser Glu Ala Leu Gln 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 Ile  

        275                 280                 285              

 

 

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

    290                 295                 300                  

 



 

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

305                 310                 315                 320  

 

 

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

                325                 330                 335      

 

 

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

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

Arg Ile Ala Met Ala Phe Ser Ile 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  

 

 

Gln Ala Leu Gly Thr Leu Arg Glu Gly Trp Gly Ile  

                405                 410          

 

 

<210>  165 

<211>  1239 



<212>  DNA 

<213>  Amycolatopsis mediterranei U32 

 

<400>  165 

gtgactctcg tcgagatccc cggctccaag tccgtcaccg cccgtggcct gttcctggcc       60 

 

gccgccgcgc acggcaccac cgtcctcggc cgcccgctgc actcggacga caccgagggc      120 

 

ttcgccgagg gcctggccga gctcggttac cgcgtcgacc ggcagccggg cgagtggacc      180 

 

atcgagggcc gtccgtcagg tccgggggtc gccgaagccg acgtcttctg ccgggacggc      240 

 

gccacgacgg cccggttcct gcccgccctg gccgcggccg gcaccggcac gttccgcttc      300 

 

gacgcctccg gccagatgcg ccgccgcccg ctggggccgc tgaccgacgc cctgcaggag      360 

 

ctgggcgtcg aactcgagtt ccgcggcgag ccgggccacc acccgctgac ggtccgcgcg      420 

 

aacggcatca agggcggcga gctgaccctc gacgcggggt tgtcttcgca gttcctgacg      480 

 

gcgttgctgc tggtcgggcc gctgaccgcg gagggcctgc ggatcacggt gaccgacctc      540 

 

gtgtcggtgc cgtacgtcga gatcacgctg gagatgatgc gccgcttcgg tgtcgacgtc      600 

 

cgccgcgagg ggcagacgtt cgtggtcccg gcgcagccgt accaggcgtg cgagtacccg      660 

 

gtggagccgg acgcgtcgac ggcgagctac ttcctggccg cggcggcgct caccggccgc      720 

 

acggtgacca tcccggggct gggttccgag gcgctgcagg gggacgtgaa gttcgccgac      780 

 

gtgctgcggg agatgggcgc gcacgtcgac ctggggccgg actcggtgac ggtcgcgggc      840 



 

ccgtcggacg gcctgcgcgg gatcacggtg aacatgcggg acatctccga cacggtcccg      900 

 

accctggccg cgatcgcccc gttcgcttcc ggcccggtgc gcatcgagga cgtctacaac      960 

 

acacgcatca aggagtgcga ccggctcgac gcgtgcgagg aaaacctgcg cgcgatgggg     1020 

 

atcgccgtcg agacgggccg cgactggatc gagatccagc cgggccggcc gacgggcacg     1080 

 

ctggtgtcgt gccgccgcga ccaccggatc gcgatggcgt tcagcatcac cggcctgctg     1140 

 

gtcgacggcg tgaccctgga tgatccggac tgtgtgaaga agacgttccc cggcttccac     1200 

 

caggcgctgg ggaccctgcg ggagggctgg gggatctag                            1239 

 

 

<210>  166 

<211>  414 

<212>  PRT 

<213>  Streptomyces cattleya 

 

<400>  166 

 

Met Thr Val Val Glu Ile 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 Ile Thr Leu  

        35                  40                  45               

 

 

Gly Tyr Gln Val Glu Arg Gly Pro Asp Ala Trp Thr Ile 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 Gln 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 Gln  

        115                 120                 125              

 

 

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

    130                 135                 140                  

 

 

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

145                 150                 155                 160  

 



 

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

                165                 170                 175      

 

 

Val Thr Asp Leu Val Ser Val Pro Tyr Val Glu Ile 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 Gln 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 Ile Ser Asp Thr Val Pro Thr Leu Ala  

    290                 295                 300                  

 

 

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

305                 310                 315                 320  

 

 

Asn Thr Arg Ile 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 Ile Glu  

            340                 345                 350          

 

 

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

        355                 360                 365              

 

 

His Arg Ile 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 cccgcgccct cttcctcgcc       60 

 

gccgccgcgc gtggcaccac cgtgctgcgc ggaccgctgg tctcggacga ctccgagggc      120 

 

ttcgcggagg gcctgatcac cctcggctac caggtcgaac ggggcccgga cgcctggacg      180 

 

atcaccggcc gccccgaggg cccggccgtc aacgaggcgg acgtctactg ccgggacggc      240 

 

gcgacgaccg cgcgcttcct gcccgcgctc gccgccgccg gacacggcct gttccgcttc      300 

 

gacgcctccg cgcagatgcg ccgccgcccg ctcggcccgc tcacccgcgc cctgcgcgac      360 

 

ctcggcgtcg acctcaccca ccaggaagaa gagggccacc acccgctgac cgtgcgggcc      420 

 

gcgggcatca agggcggcca ggtcacgctg gacgccgggc tgtcgtccca gttcctgacc      480 

 

gcgctgctgc tcctcgcccc gctcaccgag gaggggctgc ggatcaccgt gaccgacctg      540 

 

gtctcggtgc cgtacgtgga gatcaccctc gtcatgatgc gccgcttcgg cgtcgagacg      600 

 

gtccgcgagg gcgacacctt cgtcgtgccg cccggcggtt accgggccac cgactacccg      660 

 



gtcgaaccgg acgcctccac ggcgagttac ttcctggccg ccgccgcgct caccggacgc      720 

 

cgcgtcaccg tgcccgggct cggcgccggt tcgctccagg gcgatctgcg cttcgccgag      780 

 

gtgctgcggt cgatgggcgc cgaggtgacg ctcacccgcg actcggtgac cgtcaccggc      840 

 

gccgacggcg gccggctgcg cggactcacc gtgaacatgc gggacatctc cgacaccgtt      900 

 

cccaccctcg ccgccatcgc ccccttcgcg gacgggccgg tacgcatcga ggacgtctac      960 

 

aacacccgga tcaaggagtg cgaccggctc gacgcctgcg ccgagaacct gcgcgccctc     1020 

 

ggcgtcccgg tcgccaccgg acgcgactgg atcgagatcc gcccggcccg ccccgccgcc     1080 

 

gcccgcatcg cctgccgtgg cgaccaccgc atcgccatgt ccttcagcgt caccggcctg     1140 

 

cgcacccccg gcatcaccct cgacgacccc gggtgcgtca agaagacgtt ccccggcttc     1200 

 

cacgaggcgc tcgccgcgct gcggacagcc tgggaaacgg agtga                     1245 

 

 

<210>  168 

<211>  410 

<212>  PRT 

<213>  Kitasatospora setae KM-6054 

 

<400>  168 

 

Met Ser Leu Val Glu Ile 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 Gln Val Glu Arg Ala Glu Arg Glu Trp Arg Ile Thr Gly Arg  

    50                  55                  60                   

 

 

Pro Gln 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 Gln 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 Ile Glu Ala Ser Gly Val Glu  

    130                 135                 140                  



 

 

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

145                 150                 155                 160  

 

 

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

                165                 170                 175      

 

 

Val Thr Asp Leu Val Ser Ala Pro Tyr Ile Glu Ile 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 Gln Gly Asp Leu  

                245                 250                 255      

 

 

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

    290                 295                 300                  

 

 

Pro Phe Ala Ser Gly Pro Ile Arg Ile 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      

 

 

Gln Gly Ile Asp Val Ala Thr Gly Arg Asp Trp Ile Glu Ile Arg Pro  

            340                 345                 350          

 

 

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

        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 Gln Pro Glu Gly  

                405                 410  

 

 

<210>  169 

<211>  1233 

<212>  DNA 

<213>  Kitasatospora setae KM-6054 

 

<400>  169 

gtgtcgctgg tcgagatccc cggttcgaag tcggtcacgg cgcgcgcgct gttcctggcc       60 

 

gccgcggcgg acggggtcac caccctggtg cggccgctgg cgtcggacga caccgagggc      120 

 

ttcaccgagg gcctgcgcgc cctcggctac caggtggagc gcgccgagcg ggagtggcgg      180 

 

atcaccggcc gcccgcaggg ccccggcgtc gacggcgcct cggtgttctg ccgggacggc      240 

 

gcgaccaccg cccgcttcct gccgacgctg gccgccgccg ggcacggcac cttccacttc      300 

 

gacgcctccg agcagatgcg ccgccgcccg ctcggcccgc tcaccaccgc gctgcgcgac      360 

 

ctcggcgtcc ggctggagca ccgcggcgcc gagggccacc acccgctgag catcgaggcg      420 

 

tccggcgtcg agggcggcga ggtcacgctc gacgccgggc tgtcctcgca gtacctgacg      480 

 

gcgctgctgc tgctcggccc gctgacccgc accggcctgc ggatccacgt caccgacctg      540 



 

gtctccgcgc cgtacatcga gatcaccctg gcgatgatgc gcagcttcgg cgtcgaggtc      600 

 

gcccgcgagg ggaacgtgtt cgacgtcccg gccggcggct acaccgccgc ccggtacccg      660 

 

gtcgagccgg acgcctccac cgcctcgtac ttcttcgccg ccgccgcgct gaccggccgc      720 

 

gaggtgaccg tccccggcct cgggcgcggc gcgctccagg gcgacctgaa gttcgtcgag      780 

 

gtgctggagc ggctcggcgc gaaggtcgag atcggcactg acgccaccac cgtcaccggc      840 

 

ggcaccctga ccggcggcac cgtcaacatg cgcgacatct ccgacaccat gccgacgctc      900 

 

gccgcgatcg ccccgttcgc ctccggcccg atccggatcg aggacgtcta caacacccgg      960 

 

gtcaaggagt gcgaccggct ggacgcctgc gccgacaacc tgcgccgcca gggcatcgac     1020 

 

gtcgccaccg gccgggactg gatcgagatc cgccccggca gcccgaagcc ggtcgagatc     1080 

 

gagacccacg gcgaccaccg gatcgtgatg tccttcgcgg tggccggcct gcgcaccccc     1140 

 

ggcaccagct acgacgaccc gggctgcgtc cgcaagacct tccccggctt ccacgacgcg     1200 

 

ttcgccgcct gggccgccca gcccgagggc 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>  Xaa is 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>  Xaa is Thr or 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>  Xaa is Thr or Ala 

 

<220> 

<221>  MISC_FEATURE 

<222>  (12)..(12) 

<223>  Xaa is 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 Gln 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 Gln 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 Gln 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 Gln Gly Gly Ser Leu Arg Ala Ser Gln 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 Ile Arg Ser Thr Arg Arg  

    50                  55                  60                   

 

 

Leu Gln 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 Gln Leu Leu Asn Gln Arg Gln Ala Leu Arg Leu Gly Arg Ser Ser  

1               5                   10                  15       

 

 

Ala Ser Lys Asn Gln Gln 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 Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val  

1               5                   10                  15       

 

 

Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser  

            20                  25                  30           

 

 

Val Ser Leu Lys Thr His Gln Gln Gln Arg Arg Ala Tyr Gln Ile Ser  

        35                  40                  45               

 

 

Ser Trp Gly Leu Lys Lys Ser Asn Asn Gly Ser Val Ile 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 Gln Ala Ser Arg Ile Cys Gln Asn Pro Cys Val Ile 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 Gln Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys Ser Gly Thr  

        35                  40                  45               

 

 

Met Leu Asn Gly Ser Val Ile 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 Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val  

1               5                   10                  15       

 

 

Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser  

            20                  25                  30           

 

 

Val Ser Leu Lys Thr His Gln His Pro Arg Ala Tyr Pro Ile Ser Ser  

        35                  40                  45               

 

 

Ser Trp Gly Leu Lys Lys Ser Gly Met Thr Leu Ile 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 Gln Val Ser Arg Ile Cys Asn Gly Val Gln Asn Pro Ser Leu  

1               5                   10                  15       

 

 

Ile Ser Asn Leu Ser Lys Ser Ser Gln Arg Lys Ser Pro Leu Ser Val  

            20                  25                  30           

 

 

Ser Leu Lys Thr Gln Gln Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys  

        35                  40                  45               

 

 

Ser Gly Thr Met Leu Asn Gly Ser Val Ile 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 Ile 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 Ile Arg Ser Thr Arg Arg Leu Gln 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 Gln Ile Asn Lys Ser Ala Asn Gly Val Arg Asn Ala Ser Leu  



1               5                   10                  15       

 

 

Ile Ser Asn Phe Ser Asn Thr Arg Gln 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 Ile 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 Gln Leu Leu Asn Gln Arg Gln Ala Leu Arg Leu Gly Arg Ser Ser  

1               5                   10                  15       

 

 

Ala Ser Lys Asn Gln Gln Val Ala Pro Leu Ala Ser Arg Pro Ile 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 Ile Arg Ser Thr Arg Arg Leu Gln  

    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 Ile 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 Ile Arg Ser Thr Arg Arg Leu Gln Thr Thr Val Cys Ser Met Thr  

    50                  55                  60                   

 

 

Val Ile Glu Ile 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 Gln Glu Ala Asp Arg Trp Arg Val Gln 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 Gln 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 Ile Glu Gly  

        195                 200                 205              

 

 

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

    210                 215                 220                  

 

 

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

225                 230                 235                 240  

 

 

Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Thr Val Asn Met Arg  

        355                 360                 365              

 

 

Asp Ile Ser Asp Thr Met Pro Thr Leu Ala Ala Ile Ala Pro Tyr Ala  

    370                 375                 380                  

 

 

Asp Gly Pro Val Val Ile 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 Ile  

                405                 410                 415      

 

 

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

            420                 425                 430          

 

 

Lys Pro Thr Gly Ile Ala Thr His Gly Asp His Arg Ile 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 Gln Leu Leu Asn Gln Arg Gln Ala Leu Arg Leu Gly Arg Ser Ser  

1               5                   10                  15       

 

 

Ala Ser Lys Asn Gln Gln Val Ala Pro Leu Ala Ser Arg Pro Ile 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 Ile Arg Ser Thr Arg Arg Leu Gln  

    50                  55                  60                   

 

 

Thr Thr Val Cys Ser Met Gly Ala Val Thr Val Ile Asp Ile 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 Gln 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 Gln 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 Ile Glu Gly Gly Asp Val Val Leu Asp  

    210                 215                 220                  

 

 

Ala Gly Glu Ser Ser Gln Tyr Leu Thr Ala Leu Leu Met Leu Gly Pro  

225                 230                 235                 240  

 



 

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

                245                 250                 255      

 

 

Pro Tyr Val Glu Ile 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 Ile Gly Ala Leu Gln 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 Ile Thr Val Thr Met Arg Asp Ile Ser  

        355                 360                 365              



 

 

Asp Thr Met Pro Thr Leu Ala Ala Ile Ala Pro His Ala Asp Gly Pro  

    370                 375                 380                  

 

 

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

385                 390                 395                 400  

 

 

Leu Glu Ala Cys Ala Gln Asn Leu Arg Ala Met Gly Ile Thr Val His  

                405                 410                 415      

 

 

Thr Gly His Asp Trp Ile Glu Ile Leu Pro Gly Thr Pro Lys Pro Thr  

            420                 425                 430          

 

 

Gly Ile Ala Thr His Gly Asp His Arg Ile 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 Gln Ala  



                 

 

 

<210>  187 

<211>  487 

<212>  PRT 

<213>  Artificial Sequence 

 

<220> 

<223>  TraP4:DGT-28 fusion protein 

 

<400>  187 

 

Met Leu Ala Arg Gln Gly Gly Ser Leu Arg Ala Ser Gln 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 Ile Arg Ser Thr Arg Arg  

    50                  55                  60                   

 

 

Leu Gln Thr Thr Val Cys Ser Ala Ala Arg Gly Met Pro Ala Leu Ser  

65                  70                  75                  80   



 

 

Leu Pro Gly Ser Lys Ser Ile 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 Gln Val Asp Gly Arg Pro Gln 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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr Ala Leu Leu Leu Leu  

225                 230                 235                 240  

 

 

Gly Pro Leu Thr Arg Gln Gly Leu Arg Ile Arg Val Thr Asp Leu Val  

                245                 250                 255      

 

 

Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala Ile Ala Pro Phe Ala  

    370                 375                 380                  

 

 

Ser Ala Pro Val Arg Ile 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 Ile Glu Ile His Pro Gly Pro Ala  

            420                 425                 430          

 

 

Thr Gly Ala Gln Val Thr Ser Tyr Gly Asp His Arg Ile Val Met Ser  

        435                 440                 445              

 



 

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

                485          

 

 

<210>  188 

<211>  477 

<212>  PRT 

<213>  Artificial Sequence 

 

<220> 

<223>  TraP5:DGT-28 fusion protein 

 

<400>  188 

 

Met Gln Leu Leu Asn Gln Arg Gln Ala Leu Arg Leu Gly Arg Ser Ser  

1               5                   10                  15       

 

 

Ala Ser Lys Asn Gln Gln 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 Ile 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 Gln Val Asp Gly  

        115                 120                 125              

 

 

Arg Pro Gln 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 Gln 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 Gln Ser Ser Gln Tyr Leu  

    210                 215                 220                  

 

 

Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Gln Gly Leu Arg Ile  

225                 230                 235                 240  

 

 

Arg Val Thr Asp Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala  

        355                 360                 365              

 

 

Ala Ile Ala Pro Phe Ala Ser Ala Pro Val Arg Ile 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 Ile Glu  



                405                 410                 415      

 

 

Ile His Pro Gly Pro Ala Thr Gly Ala Gln Val Thr Ser Tyr Gly Asp  

            420                 425                 430          

 

 

His Arg Ile 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 Ile 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 Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val  

1               5                   10                  15       



 

 

Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser  

            20                  25                  30           

 

 

Val Ser Leu Lys Thr His Gln Gln Gln Arg Arg Ala Tyr Gln Ile Ser  

        35                  40                  45               

 

 

Ser Trp Gly Leu Lys Lys Ser Asn Asn Gly Ser Val Ile 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              

 

 

Gln Val Asp Gly Arg Pro Gln 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 Gln 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 Gln Ser  

    210                 215                 220                  

 

 

Ser Gln Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Gln  

225                 230                 235                 240  

 

 

Gly Leu Arg Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met  

        355                 360                 365              

 

 

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

    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 Ile Glu Ile His Pro Gly Pro Ala Thr Gly Ala Gln Val Thr  

            420                 425                 430          

 

 

Ser Tyr Gly Asp His Arg Ile Val Met Ser Phe Ala Val Thr Gly Leu  

        435                 440                 445              

 

 

Arg Val Pro Gly Ile 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 Ile 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 Gln Ala Ser Arg Ile Cys Gln Asn Pro Cys Val Ile 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 Gln Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys Ser Gly Thr  

        35                  40                  45               

 

 

Met Leu Asn Gly Ser Val Ile 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 Gln 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 Gln 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 Gln Ser  

    210                 215                 220                  



 

 

Ser Gln Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu Thr Arg Gln  

225                 230                 235                 240  

 

 

Gly Leu Arg Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met  

        355                 360                 365              

 

 

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

    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 Ile Glu Ile His Pro Gly Pro Ala Thr Gly Ala Gln Val Thr  

            420                 425                 430          

 

 

Ser Tyr Gly Asp His Arg Ile Val Met Ser Phe Ala Val Thr Gly Leu  

        435                 440                 445              

 

 

Arg Val Pro Gly Ile 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 Ile 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 Gln Ser Ser Arg Ile Cys His Gly Val Gln Asn Pro Cys Val  

1               5                   10                  15       

 

 

Ile Ile Ser Asn Leu Ser Lys Ser Asn Gln Asn Lys Ser Pro Phe Ser  

            20                  25                  30           

 

 

Val Ser Leu Lys Thr His Gln His Pro Arg Ala Tyr Pro Ile Ser Ser  

        35                  40                  45               

 

 

Ser Trp Gly Leu Lys Lys Ser Gly Met Thr Leu Ile 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 Ile 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 Gln Val Asp Gly Arg Pro Gln  

    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 Gln 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 Gln Ser Ser Gln Tyr Leu Thr Ala Leu  

225                 230                 235                 240  

 

 

Leu Leu Leu Gly Pro Leu Thr Arg Gln Gly Leu Arg Ile Arg Val Thr  

                245                 250                 255      

 

 

Asp Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala Ile Ala  

    370                 375                 380                  

 

 

Pro Phe Ala Ser Ala Pro Val Arg Ile 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 Ile Glu Ile His Pro  

            420                 425                 430          



 

 

Gly Pro Ala Thr Gly Ala Gln Val Thr Ser Tyr Gly Asp His Arg Ile  

        435                 440                 445              

 

 

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

                485                 490  

 

 

<210>  192 

<211>  484 

<212>  PRT 

<213>  Artificial Sequence 

 

<220> 

<223>  TraP13:DGT-28 fusion protein 

 

<400>  192 

 

Met Ala Gln Val Ser Arg Ile Cys Asn Gly Val Gln Asn Pro Ser Leu  

1               5                   10                  15       

 



 

Ile Ser Asn Leu Ser Lys Ser Ser Gln Arg Lys Ser Pro Leu Ser Val  

            20                  25                  30           

 

 

Ser Leu Lys Thr Gln Gln Pro Arg Ala Ser Ser Trp Gly Leu Lys Lys  

        35                  40                  45               

 

 

Ser Gly Thr Met Leu Asn Gly Ser Val Ile 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 Ile 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 Gln Val Asp Gly Arg Pro Gln 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      

 

 

Gln 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 Gln Ser Ser Gln Tyr Leu Thr Ala Leu Leu Leu Leu Gly Pro Leu  

225                 230                 235                 240  

 

 

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

                245                 250                 255      

 

 

Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 



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

            420                 425                 430          

 

 

Gln Val Thr Ser Tyr Gly Asp His Arg Ile Val Met Ser Phe Ala Val  

        435                 440                 445              

 

 

Thr Gly Leu Arg Val Pro Gly Ile 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 Ile Gly Ser  

                 

 

 

<210>  193 

<211>  476 

<212>  PRT 



<213>  Artificial Sequence 

 

<220> 

<223>  TraP23:DGT-31 fusion protein 

 

<400>  193 

 

Met Ala Gln Ile Asn Lys Ser Ala Asn Gly Val Arg Asn Ala Ser Leu  

1               5                   10                  15       

 

 

Ile Ser Asn Phe Ser Asn Thr Arg Gln 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 Ile Gly Ser Arg Val Lys Val Ser Ala Ser Met Thr  

    50                  55                  60                   

 

 

Val Ile Asp Ile 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 Ile 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 Gln 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 Ile Gln Ala Ser Gly Val Lys Gly  

        195                 200                 205              

 

 

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

    210                 215                 220                  

 



 

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

225                 230                 235                 240  

 

 

Thr Glu Leu Val Ser Ala Pro Tyr Val Glu Ile 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 Ile 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 Gln 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 Ile Ser Asp Thr Met Pro Thr Leu Ala Ala Ile Ala  

        355                 360                 365              

 

 

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

    370                 375                 380                  

 

 

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

385                 390                 395                 400  

 

 

Met Gly Ile Thr Val Arg Thr Gly Pro Asp Trp Ile Glu Ile His Pro  

                405                 410                 415      

 

 

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

            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     


