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DESCRIPCION
Agrupacion de genes de biosintesis de carrimicina
Campo técnico:

La presente divulgacion pertenece a los campos de recursos de genes microbianos e ingenieria genética,
especificamente se refiere a la investigacion de funcién, andlisis y clones de agrupaciones de genes de biosintesis de
antibidticos en la ingenieria genética y a una aplicacion de las agrupaciones de genes de biosintesis de antibioticos.

Antecedentes:

La carrimicina ha usado nombres, es decir, shengjimycin y biotec-espiramicina, es un antibiético de macrélido de 16
miembros desarrollado usando una tecnologia de biologia de sintesis [descrita en las patentes con el nimero
71971044406 y ZL021487715]. La carrimicina es una espiramicina con 4”-hidroxilo multiacetilado, que toma la 4”-
isovaleril-espiramicina 1ll, Il y | como componentes principales, en la que el componente Il representa
aproximadamente el 30% o mas, el componente |l representa aproximadamente el 25% y el contenido en componente
I no supera el 10%.
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Foérmula estructural de carrimicina

Isovaleril-espiramicina lll: R=COCH2CHz R’ =COCH2CH(CH3)2
Isovaleril-espiramicina Il: R=COCHjs R’ =COCH2CH(CHs)2
Isovaleril-espiramicina I: R=H R’ =COCH2CH(CHs)2

La carrimicina tiene una actividad relativamente alta frente a bacterias Gram-positivas y tiene actividad antibacteriana
frente a bacterias resistentes a antibidticos de beta-lactama, eritromicina, Bacillus influenzae, gonococos, legionela,
Bacteroides fragilis y Clostridium perfringens. Particularmente, la carrimicina tiene una actividad relativamente alta
frente a Mycoplasma pneumoniae, Chlamydia trachomatis y Chlamydia pneumoniae [Yu, Lanxiang, et al., Sichuan
Journal of Physiological Sciences; 1998, 20 (3), nimero de patente: 2003101224209] y tiene mejores efectos tras el
antibidtico y efectos antibidticos sub-MIC. La carrimicina esta libre de resistencia a farmacos cruzada completa con
farmacos similares. Segun se muestra mediante investigaciones farmacocinéticas, la carrimicina tiene una lipoficidad
superior y tiene una alta actividad antibacteriana intracelular, alta velocidad de absorcién con administracion oral, alta
biodisponibilidad absoluta, alta capacidad de penetracion tisular, amplia distribucién tisular, larga semivida de
eliminacion y largo tiempo de retencion in vivo, y la concentracion tisular de la carrimicina es superior a la concentracion
en plasma sanguineo [Sun, Liwen, et al., Chinese Pharmacological Bulletin 2000, 16 (6): 694-8; Zhong, Dafang, et al.,
J chromatography B. 2003, 791: 45; Shi, Xiangguo, et al., Asian Journal of Drug Metabolism and Pharmacokinetics.
2003, 3 (2): 134; shi, Xiangguo, et al.,, Chinese Chemical letter 2004, 15: 431; Shi, Xiangguo, et al.,
ActaPharmacologicaSinica, 2004, 25: 1396]. Segun se muestra mediante resultados de investigacién en tres fases
clinicas completadas, toxicol6gicas y farmacoldgicas, la carrimicina se usa para tratar infecciones de las vias
respiratorias, es definitiva en cuanto al efecto de tratamiento y tiene una baja tasa de reacciones adversas,
particularmente tiene pocas lesiones en los higados y tiene una buena seguridad [Lin, Futian, et al., Eighth nationwide
antibiotic academic conference paper compilation 1997, pag. 167; Zhao, Chunyan, et al., Chinese Journal of Antibiotics,
1998, 23 (4): 306; Sun, Tao, et al., Chinese Journal of Antibiotics, 2001, 26 (1): 49-51]. La carrimicina es un producto
fermentado dirigido de bacteria de ingenieria genética obtenida usando tecnologia de recombinacion génica. El
procedimiento de preparacion es sencillo y conveniente, y puede evitar eficazmente la contaminacion quimicay ahorrar
fuente de energia. Las preparaciones orales de carrimicina resultan convenientes de tomar y solo se requiere que se
tomen una vez al dia, lo cual ayuda a mejorar el cumplimiento de los pacientes con los medicamentos, y también
resulta conveniente para entrar en las series de farmacos de seguros médicos bésicos.

La carrimicina es un producto fermentado de bacterias de ingenieria genética (Streptomyces spiramyceticus WSJ-1),
que se obtiene sometiendo genes de 4’-isovaleril-transferasa de bacterias productoras de carbomicina a expresién de
clones en bacteria productoras de espiramicina (Streptomyces spiramyceticus F21). Las bacterias productoras de
espiramicina (Streptomyces spiramyceticus F21) se aislaron a partir de la tierra en Yongchang County, Gansu
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Province, China en 1982 por el presente laboratorio. Las caracteristicas morfolégicas, caracteristicas bioquimicas
fisiolégicas, composicion quimica de la pared celular, secuencia génica de ARNr 16S y 5 niveles de proteina de genes
de mantenimiento de las bacterias en un analisis de arbol filogenético no tienen nada en comudn con bacterias
productoras de espiramicina notificadas en el extranjero, Streptomyces ambofaciens ATCC23877 y estreptomicetos
notificados. Por tanto, es extremadamente posible que las bacterias productoras de espiramicina (Streptomyces
spiramyceticus F21) sean una nueva especie de estreptomiceto [Dai, Jianlu, et al., Journal of Microbiology, 2012, 39
(4): 503-514].

Se ha completado la secuenciacién de agrupaciones de genes relacionados con la biosintesis de espiramicina en las
bacterias productoras de espiramicina, Streptomyces ambofaciens ATCC23877 [Karray F., Microbiology, 2007, 153:
4111-4122], asi como el documento EP0791656, y también se han notificado secuencias de agrupaciones de genes
de biosintesis de otros antibidticos de macrolidos tales como avermectina, canavaliamicina, eritromicina, calcomicina,
tilosina y medemicina [Ikeda H. et al., Nat. Biotechnol. 2003, 21(5): 526-531, Haydock et al., Microbiology, 2005, 151,
3161-3169; Oliynyk M. et al.,, Nat. Biotechnol. 2007, 25(4): 447-453; Wards L. et al., Antimicrob. Agents &
Chemotherapy, 2004, 48(12): 4703-4712; Cundiffe E. et al., Antonie Van Leeuwenhoek, 2001, 79(3-4): 229-234; Midoh
Naoki et al., patente estadounidense 7070980]. Las agrupaciones de genes de biosintesis de antibiéticos de
macrolidos tienen la longitud completa de aproximadamente 50-80 kb y tienen las caracteristicas comunes de estar
compuestas por policétido sintasa (PKS) para codificar para una estructura modular de biosintesis de un anillo de
macrolido de 16 miembros, enzimas relacionadas con la unidad de extension de la sintesis de policetona, enzimas
responsables de la modificacion de diferentes grupos radicales de un anillo de lactona, genes de sintesis de glicosilo
y enzimas relacionadas con la transferencia y genes relacionados con la funcion de resistencia y regulacion y control,
etc. Los macrdlidos se forman llevando a cabo una reaccion de condensacion continua para catalizar algunas
moléculas de &cido carboxilico simples mediante PKS compuestas por estructuras modulares de una manera similar
a la biosintesis de acidos grasos. Cada mdédulo solo es responsable de la reaccion de condensacion en una etapa en
un procedimiento de formacion de cadena de policetona, y el médulo contiene al menos un dominio estructural de
beta-cetoacilsintetasa (KS), un dominio estructural de aciltransferasa (AT) y un dominio estructural de proteina
portadora de acilo (ACP). Ademas, el modulo posiblemente contiene ademas un dominio estructural de beta-
cetoacilreductasa (KR), un dominio estructural de deshidrogenasa (DH) y un dominio estructural de éster acil-
reductasa (ER), y los dominios estructurales determinan una etapa de reduccién de unidades de extension afiadidas.
Mientras tanto, también se requiere la accidon de un dominio estructural de tioesterasa (TE) para catalizar la ciclizacion
y liberacion de cadenas de policetona. Finalmente, también se requiere llevar a cabo etapas de modificacion tales
como hidroxilacion, metilacién, metoxilacion y acilacion para formar diversas estructuras de antibiéticos de macrolidos.
Generalmente, todos los macroélidos estan conectados con grupos glicosilo (o glicosilamino) en diferentes cantidades,
por ejemplo, la carrimicina contiene tres grupos glicosilo, es decir, forosamina, micaminosa y micarosa. Los grupos
glicosilo se realizan mediante enzimas relacionadas con sintesis y transferencia de glicosilo. Los genes resistentes
dotan a las bacterias productoras de capacidad para resistir al antibiotico producido por ellas mismas y generalmente
estan relacionados con la proteina de transporte de ABC. Los genes relacionados con la funcion de regulacién y control
participan en la regulacién y el control de antibidticos de biosintesis propia.

Mediante informacién de secuencia y analisis estructural de agrupacion de genes, pueden realizarse adicionalmente
manipulaciones genéticas en bacterias productoras para obtener antibiéticos novedosos y mas eficaces. Por ejemplo,
se crean nuevos antibiéticos de macrolidos cambiando las estructuras modulares de sintesis de PKS de antibidticos
de macrolidos mediante manipulacion genética, cambiando la modificacion posterior del anillo de lactona y
sustituyendo o modificando grupos glicosilo. Y el rendimiento de los antibidticos puede aumentarse llevando a cabo
una operacion genética sobre genes resistentes o genes reguladores. [Wilkinson B. et al., Chem Biol. 2000, 7 (2): 111-
117; Kalz L. et al., Med Res Rev. 1999, 19 (6): 543-58; Goodman CD et al., Antimicrobial Agents and Chemotherapy,
2013, 57(2): 907-913; Wang W et al., Proc Natl Acad Sci USA, 2014, 111(15): 5688-93; Stratigopoulos G et al., Mol
Microbiol. 2004, 54(5): 1326-34; Novakova R et al., Folia Microbiol. 2011, 56(3): 276-82].

Sumario:

La presente divulgacion proporciona una agrupacion de genes de union de biosintesis de carrimicina. La agrupacion
de genes tiene 44 marcos de lectura abierta (orf) de genes en total, la longitud completa de las secuencias de
nucleétidos es de 89315 pb (sec. 1). La agrupacion de genes contiene 5 orf que codifican para policétido sintasa (orf
10-14), que comprende 8 mddulos y 37 dominios estructurales, 9 orf relacionados con la unidad de extension de la
sintesis de policetona y modificacion (1, 4-6, 15y 36-39), 16 orf relacionados con la sintesis de glicosilo (9, 16-22, 24,
26, 28, 29, 33-35y 41) y 6 orf relacionados con la transferencia de glicosilo (7, 8, 30-32 y 40). Ademas, la agrupacion
de genes comprende ademas 2 orf relacionados con la resistencia (3 y 25) y 4 orf posiblemente relacionados con la
regulacion y el control (2, 23, 27 y 42). Las secuencias de nucledtidos se seleccionan por separado de un grupo que
consiste en orfl (1-645), orf2 (1810-1208), orf3 (3133-2285), orf4 (3614-4840), orf5 (4846-5511), orf6é (7150-5801),
orf7 (8444-7179), orf8 (9729-8482), orf9 (10543-9830), orfl0 (16215-10543), orfll (21076-16328), orfl2 (32511-
21124), orfl3 (38599-32585), orfl4 (52259-38643), orf15 (53099-54310), orfl6 (54495-54845), orf17 (54842-56041),
orf18 (56038-56946), orfl9 (56930-57967), orf20 (57937-60174), orf21 (60836-61984), orf22 (62796-62077), orf23
(63633-65645), orf24 (67379-66318), orf25 (69004-67352), orf26 (69349-70650), orf27 (72156-70708), orf28 (72422-
73462), orf29 (74601-73561), orf30 (74913-76160), orf31 (76218-77486), orf32 (77606-78781), orf33 (78783-79775),
orf34 (79772-80779), orf35 (82055-80823), orf36 (83164-82052), orf37 (84400-83279), orf38 (84713-84393), orf39
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(85576-84710), orf40 (85825-87042), orf41 (87094-87702) y orf42 (89315-88143) en la sec. 1. Ademas, la agrupacion
de genes comprende ademas orf43 (866-60) y orf44 (2337-1174) en una sec. 2 de gen exdgeno no unida a la sec. 1
con la longitud completa de 2337 pb.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de 4’-fosfopanteteinil-transferasa (PPT),
la secuencia de aminoacidos consiste en 214 aminoacidos en la sec. 3 y se denomina IA-W1, y la secuencia de
nucleétidos de un gen codificante se selecciona de 1-645 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de un factor de regulacion y control de la
transcripcion de la familia TetR, la secuencia de aminoacidos consiste en 200 aminoacidos en la sec. 4 y se denomina
IA-W2, y la secuencia de nucleétidos de un gen codificante se selecciona de 1810-1208 bases en la sec. 1.

La presente divulgaciéon proporciona ademds una secuencia de aminoacidos de metiltransferasa de ARNr 23S, la
secuencia de aminoacidos consiste en 282 aminoacidos en la sec. 5 y se denomina IA-W3, y la secuencia de
nucleétidos de un gen codificante se selecciona de 3133-2285 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de 3-O-aciltransferasa, la secuencia de
aminoacidos consiste en 408 aminoacidos en la sec. 6 y se denomina IA-W4, y la secuencia de nucleétidos de un gen
codificante se selecciona de 3614-4840 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de O-metiltransferasa, la secuencia de
amino&cidos consiste en 221 amino&cidos en la sec. 7 y se denomina IA-W5, y la secuencia de nucleétidos de un gen
codificante se selecciona de 4846-5511 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de crotonilo coenzima A reductasa, la
secuencia de aminoacidos consiste en 449 aminoacidos en la sec. 8 y se denomina IA-W6, y la secuencia de
nucleétidos de un gen codificante se selecciona de 7150-5801 bases en la sec. 1.

La presente divulgaciéon proporciona ademés una secuencia de aminoacidos de glicosiltransferasa, la secuencia de
aminoacidos consiste en 421 amino&cidos en la sec. 9y se denomina IA-W7, y la secuencia de nucleétidos de un gen
codificante se selecciona de 8444-7179 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminodcidos de proteina accesoria de
glicosiltransferasa, la secuencia de aminoacidos consiste en 415 aminoacidos en la sec. 10 y se denomina IA-W8, y
la secuencia de nucledtidos de un gen codificante se selecciona de 9729-8482 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-aminohexosa N-
dimetiltransferasa, la secuencia de aminoacidos consiste en 237 aminoéacidos en la sec. 11 y se denomina IA-W9, y
la secuencia de nucledtidos de un gen codificante se selecciona de 10543-9830 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos que comprende un dominio estructural
de policetidosintasa de cetosintasa (KS)s-aciltransferasa (AT)s-cetorreductasa (KR)s-proteina portadora de acilo
(ACP)s-tioesterasa de liberacion de cadena (TE), la secuencia de amino&cidos consiste en 1890 aminoacidos en la
sec. 12 y se denomina IA-W10, y la secuencia de nucleétidos de un gen codificante se selecciona de 16215-10543
bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoécidos que comprende un dominio estructural
de policétido sintasa de KS7-AT7-KR7-ACP7, la secuencia de aminoacidos consiste en 1582 aminoéacidos en la sec. 13
y se denomina IA-W11, y la secuencia de nuclettidos de un gen codificante se selecciona de 21076-16328 bases en
la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos que comprende un dominio estructural
de policétido sintasa de KSs-ATs-KRs-ACPs-KSs-ATs-DHs (deshidrogenasa)-ERs (enoilreductasa)-KRes-ACPs, la
secuencia de aminodacidos consiste en 3795 aminodacidos en la sec. 14 y se denomina IA-W12, y la secuencia de
nucleotidos de un gen codificante se selecciona de 32511-21124 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos que comprende un dominio estructural
de policétido sintasa de KSs-ATs-DHs-KR4-ACP4, la secuencia de aminoacidos consiste en 2004 aminoacidos en la
sec. 15 y se denomina IA-W13, y la secuencia de nucleétidos de un gen codificante se selecciona de 38599-32585
bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoécidos que comprende un dominio estructural
de policétido sintasa de KSi-AT:1-ACP1-KS2-AT2-KR2-ACP2-KS3-AT3-DH3-KR3-ACP3, la secuencia de aminoacidos
consiste en 4538 aminoacidos en la sec. 16 y se denomina IA-W14, y la secuencia de nucledtidos de un gen codificante
se selecciona de 52259-38643 bases en la sec. 1.
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La presente divulgacion proporciona ademas una secuencia de aminoacidos de oxidasa del citocromo P-450, la
secuencia de aminoacidos consiste en 403 aminoacidos en la sec. 17 y se denomina IA-W15, y la secuencia de
nucleétidos de un gen codificante se selecciona de 53099-54310 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa isomerasa, la secuencia
de aminoéacidos consiste en 116 aminoacidos en la sec. 18 y se denomina IA-W16, y la secuencia de nucledtidos de
un gen codificante se selecciona de 54495-54845 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa aminotransferasa, la
secuencia de aminoacidos consiste en 399 aminoacidos en la sec. 19 y se denomina IA-W17, y la secuencia de
nucleétidos de un gen codificante se selecciona de 54842-56041 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-glucosa sintasa, la secuencia
de aminoéacidos consiste en 302 aminoacidos en la sec. 20 y se denomina IA-W18, y la secuencia de nucleétidos de
un gen codificante se selecciona de 56038-56946 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-glucosa-4,6-deshidrogenasa, la
secuencia de aminoacidos consiste en 345 aminoacidos en la sec. 21 y se denomina IA-W19, y la secuencia de
nucleétidos de un gen codificante se selecciona de 56930-57967 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa-2,3-
deshidrogenasaltioesterasa, la secuencia de aminoacidos consiste en 745 aminoacidos en la sec. 22 y se denomina
IA-W20, y la secuencia de nucledtidos de un gen codificante se selecciona de 57937-60174 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa aminotransferasa, la
secuencia de aminoacidos consiste en 382 aminoacidos en la sec. 23 y se denomina IA-W21, y la secuencia de
nucleétidos de un gen codificante se selecciona de 60836-61984 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-aminohexosa N-
dimetiltransferasa, la secuencia de aminoécidos consiste en 239 aminoécidos en la sec. 24 y se denomina IA-W22, y
la secuencia de nucleétidos de un gen codificante se selecciona de 62796-62077 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de un factor de regulacion y control de la
transcripcion, la secuencia de aminoacidos consiste en 670 aminoacidos en la sec. 25 y se denomina 1A-W23, y la
secuencia de nucledtidos de un gen codificante se selecciona de 63633-65645 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-aminohexosa isomerasa, la
secuencia de aminoacidos consiste en 354 amino&cidos en la sec. 26 y se denomina IA-W24, y la secuencia de
nucleétidos de un gen codificante se selecciona de 67379-66318 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de proteina de transporte de ABC, la
secuencia de aminoacidos consiste en 550 aminoacidos en la sec. 27 y se denomina IA-W25, y la secuencia de
nucleétidos de un gen codificante se selecciona de 69004-67352 bases en la sec. 1.

La presente divulgacion proporciona ademdas una secuencia de amino4cidos de NDP-hexosa deshidrogenasa, la
secuencia de aminoacidos consiste en 433 aminoéacidos en la sec. 28 y se denomina IA-W26, y la secuencia de
nucleétidos de un gen codificante se selecciona de 69349-70650 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de enzima similar a GTP, la secuencia
de aminoécidos consiste en 482 aminoacidos en la sec. 29 y se denomina IA-W27, y la secuencia de nucle6tidos de
un gen codificante se selecciona de 72156-70708 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa isomerasa, la secuencia
de aminodcidos consiste en 346 aminoécidos en la sec. 30 y se denomina IA-W28, y la secuencia de nucleétidos de
un gen codificante se selecciona de 72422-73462 bases en la sec. 1.

La presente divulgacién proporciona ademas una secuencia de aminoacidos de NDP-hexosa cetorreductasa, la
secuencia de aminoacidos consiste en 346 aminoacidos en la sec. 31 y se denomina IA-W?29, y la secuencia de
nucleétidos de un gen codificante se selecciona de 74601-73561 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminodcidos de proteina accesoria de
glicosiltransferasa, la secuencia de aminoacidos consiste en 415 aminoacidos en la sec. 32 y se denomina IA-W30, y
la secuencia de nucleétidos de un gen codificante se selecciona de 74913-76160 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de glicosiltransferasa, la secuencia de
aminoacidos consiste en 422 aminoacidos en la sec. 33 y se denomina IA-W31, y la secuencia de nucleétidos de un
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gen codificante se selecciona de 76218-77486 bases en la sec. 1.

La presente divulgacién proporciona ademas una secuencia de aminoacidos de glicosiltransferasa, la secuencia de
aminoacidos consiste en 391 aminoacidos en la sec. 34 y se denomina IA-W32, y la secuencia de nucleétidos de un
gen codificante se selecciona de 77606-78781 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa cetorreductasa, la
secuencia de aminoacidos consiste en 330 aminoacidos en la sec. 35 y se denomina IA-W33, y la secuencia de
nucleétidos de un gen codificante se selecciona de 78783-79775 bases en la sec. 1.

La presente divulgacién proporciona ademas una secuencia de aminoacidos de NDP-hexosa reductasa, la secuencia
de aminoéacidos consiste en 335 aminoacidos en la sec. 36 y se denomina IA-W34, y la secuencia de nucleétidos de
un gen codificante se selecciona de 79772-80779 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa metiltransferasa, la
secuencia de aminoacidos consiste en 410 aminoacidos en la sec. 37 y se denomina IA-W35, y la secuencia de
nucleétidos de un gen codificante se selecciona de 82055-80823 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de metoximalonilsintetasa, la secuencia
de aminoécidos consiste en 370 aminoécidos en la sec. 38 y se denomina IA-W36, y la secuencia de nucleétidos de
un gen codificante se selecciona de 83164-82052 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de deshidrogenasa, la secuencia de
aminoacidos consiste en 373 aminoacidos en la sec. 39 y se denomina IA-W37, y la secuencia de nucleétidos de un
gen codificante se selecciona de 84400-83279 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminodacidos de proteina portadora de acilo, la
secuencia de aminoacidos consiste en 106 amino&cidos en la sec. 40 y se denomina IA-W38, y la secuencia de
nucleétidos de un gen codificante se selecciona de 84713-84393 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de amino4cidos de metoximalonilo deshidrogenasa, la
secuencia de aminoacidos consiste en 288 aminoacidos en la sec. 41 y se denomina IA-W39, y la secuencia de
nucleétidos de un gen codificante se selecciona de 85576-84710 bases en la sec. 1.

La presente divulgacion proporciona ademds una secuencia de aminoacidos de glicosiltransferasa, la secuencia de
aminoéacidos consiste en 405 aminoé&cidos en la sec. 42 y se denomina IA-W40, y la secuencia de nucleétidos de un
gen codificante se selecciona de 85825-87042 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de NDP-hexosa isomerasa, la secuencia
de aminoécidos consiste en 202 aminoacidos en la sec. 43 y se denomina I1A-W41, y la secuencia de nucleétidos de
un gen codificante se selecciona de 87094-87702 bases en la sec. 1.

La presente divulgacion proporciona ademés una secuencia de aminoacidos de una proteina de factor de regulacion
y control de la transcripcion, la secuencia de aminoacidos consiste en 390 aminoacidos en la sec. 44 y se denomina
IA-W42, y la secuencia de nucledtidos de un gen codificante se selecciona de 89315-88143 bases en la sec. 1.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de una metilasa de ARNr 23S exdgena
(tiostreptona y marcador de resistencia de tsr relacionado), la secuencia de aminoéacidos consiste en 269 aminoacidos
en la sec. 45 y se denomina IA-W43, y la secuencia de nucleotidos de un gen codificante se selecciona de 866-57
bases en la sec. 2.

La presente divulgacion proporciona ademas una secuencia de aminoacidos de 4’-micarosa-glucosido-
isovaleriltransferasa exdgena, la secuencia de aminoacidos consiste en 388 aminoéacidos en la sec. 46 y se denomina
IA-W44, y la secuencia de nucledtidos de un gen codificante se selecciona de 2337-1171 bases en la sec. 2.
Basandose en la obtencion de informacion de la agrupacion de genes de biosintesis de carrimicina, y el analisis de
las posibles funciones de proteinas codificadas de cada gen mediante bloqueo génico y comparaciéon homéloga, se
describen adicionalmente los 44 genes de la agrupacion de genes de biosintesis de carrimicina de la presente
divulgacion, y la agrupacion de genes tiene una estructura mostrada en la figura 1, especificamente:

(1) cinco genes de policétido sintasa, incluyendo orf10-14;

(2) nueve genes relacionados con la unidad de extension de la sintesis de policetona y genes relacionados con la
modificacién, incluyendo orfl, orf4-6, 15 y 36-39;

(3) dieciséis genes relacionados con la sintesis de glicosilo, incluyendo orf9, 16-22, 24, 26, 28, 29, 33-35y 41;
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(4) seis genes relacionados con la transferencia de glicosilo, incluyendo orf7, 8, 30-32 y 40;
(5) dos genes relacionados con la resistencia, incluyendo orf3 y 25;
(6) 4 genes relacionados con la regulacion y control de la biosintesis en total, incluyendo orf2, 23, 27 y 42; y

(7) dos genes, incluyendo un gen de marcador de ingenieria genética exdgeno orf43 (tiostreptona y un gen resistente
de tsr) y un gen de micarosa 4’-O-isovaleril-transferasa orf44 unido al orf43.

Cinco genes de policétido sintasa (orf10-14) en la sec. 1, secuencias complementarias de nucleétidos y secuencias
de aminoécidos de las mismas son esenciales para la sintesis de un anillo de lactona de carrimicina. Los 5 genes de
policétido sintasa comprenden 8 médulos y 37 dominios estructurales mostrados en la figura 2. Orf14 comprende 3
médulos: un dominio estructural de carga 1, un médulo 2 y un médulo 3; en un dominio de médulo de carga, KS1, AT
y ACP1 son responsables de la sintesis inicial del anillo de lactona, y se cataliza acido acético como unidad de inicio.
El médulo 2 comprende los dominios estructurales KSz, ATz, KRz y ACP2; y el médulo 3 comprende los dominios
estructurales KSs, ATz, DHs, KR3 y ACP3 y es responsable de la introduccion de 2 unidades de extension de acido
acético adicionales para formar finalmente un entramado de cadena de carbono C11-15 de carrimicina. El Orf13
comprende un mddulo 4 que comprende KSas, ATs, DH4, KR4y ACP4 y es responsable de la extension de una tercera
unidad de &cido acético para formar finalmente un entramado de cadena de carbono C9-10 de carrimicina. El Orf12
comprende un modulo 5 y un médulo 6, y el médulo 5 comprende un dominio estructural KSs-ATs-KRs-ACPs y es
responsable de la introduccion de una unidad de extensién de &cido propiénico; y el médulo 6 comprende un dominio
estructural KSe-ATs-DHe-KRe-ER6s-KRs-ACPs y es responsable de la introduccién de una unidad de extension de acido
butirico para formar finalmente un entramado de cadena de carbono C5-C8 de carrimicina. El Orf11 comprende un
maodulo 7 que contiene un dominio estructural KS7-AT7-KR7-ACP7 y es responsable de la introduccion de una unidad
de extension de &cido glicélico para formar finalmente un entramado de cadena de carbono C3-C4 de carrimicina. El
Orf10 comprende un médulo 8 que contiene un dominio estructural KSg-ATs-KRs-ACPs-TE y es responsable de la
introduccion de una unidad de extension de acido acético, y la ciclizacion y liberacién de una cadena de carbono se
completan con la participacion de tioesterasa (TE). En la figura 2 se muestra un diagrama esquemético estructural de
genes de policétido sintasa de carrimicina. En la tabla 1 se muestran todos los dominios estructurales y posiciones de
aminoéacidos de los mismos de los genes de policétido sintasa.

Secuencias de nucleétidos o secuencias complementarias y secuencias de aminoacidos correspondientes de las
mismas de los genes relacionados con la unidad de extension de la sintesis de policetona y modificacion orfl, orf4-6,
15y 36-39 son: IA-W1, que codifica para una proteina portadora de acilo (ACP) sintetizada por policétido modificado
con PPT para permitir que la proteina se convierta en una proteina activa; IA-W4, que codifica para 3-O-aciltransferasa
y es responsable de la acilacion de hidroxilo en posicién 3 de carrimicina; IA-W5 y IA-W6, que codifican por separado
para O-metilasa y crotonoilo coenzima A reductasa y son responsables del suministro de unidades de extension de
policétido; IA-W15, que codifica para mono-oxidasa del citocromo P450 y es responsable de la oxidacion de una
cadena de carbono de policétido; y IA-W36-39, que codifican por separado para metoximalonilsintetasa,
deshidrogenasa, proteina portadora de acilo y metoximalonilo deshidrogenasa. Y todos los genes participan en la
sintesis y modificacion de las unidades de extension de policétido.

Tabla 1: Todos los dominios estructurales y las posiciones de aminoacidos de los mismos de genes de policétido
sintasa:

Tabla 1.1 Todos los dominios estructurales y las posiciones de aminoacidos de los mismos del gen de policétido
sintasa IA-W14

Mdédulo Dominio estructural Posicion de aminoacido
Maodulo de carga - modulo 1 KS+ 1-400

AT4 511-814
ACP1 918-989

Mddulo 2 KS2 1018-1444

AT» 1551-1854

KRz 2160-2338

ACP- 2473-2546

Médulo 3 KS3 2570-2995

AT3 3109-3412

DHs 3483-3653

KR3 4068-4248

ACP3 4369-4441

Tabla 1.2 Todos los dominios estructurales y las posiciones de aminoacidos de los mismos del gen de policétido
sintasa IA-W13
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Mddulo Dominio estructural Posicion de aminoacido
Modulo 4 KS4 36-461
AT, 575-878
DH4 945-1158
KR4 1532-1711
ACP4 1831-1904

Tabla 1.3 Todos los dominios estructurales y las posiciones de aminoacidos de los mismos del gen de policétido
sintasa IA-W12

Mddulo Dominio estructural Posiciéon de aminoacido
Modulo 5 KSs 37-463
ATs 662-957
KRs 1245-1413
ACPs 1519-1592
Modulo 6 KSs 1613-2039
ATs 2157-2458
DHe 2524-2686
ERs 3025-3329
KRs 3338-3518
ACPs 3632-3702

Tabla 1.4 Todos los dominios estructurales y las posiciones de aminoacidos de los mismos del gen de policétido
sintasa IA-W11

Maddulo Dominio estructural Posicién de aminoacido
Modulo 7 KS7 35-460
ATz 566-864
KR7 1149-1328
ACP~ 1433-1505

Tabla 1.5 Todos los dominios estructurales y las posiciones de aminoacidos de los mismos del gen de policétido
sintasa IA-W10

Maodulo Dominio estructural Posicion de aminoacido
Modulo 8 KSs 36-461
ATs 579-878
DHs 831-993
KRs 1232-1411
ACPs 1513-1584
TEs 1659-1872

La cantidad de genes relacionados con la sintesis de glicosilo de carrimicina es de 12 en total, incluyendo orf9, 16-22,
24, 26, 28, 29, 33-35y 41, enlos que, orfl8, 19 y 28 codifican para enzimas de sintesis, deshidratacién e isomerizacion
de unidades de glicosilo bésicas de carrimicina; orf9, 20, 21, 24, 26 y 29 codifican para enzimas de N-dimetilacion,
2,3-deshidratacion, aminacion, isomerizacion, deshidratacion y cetorreduccion de NDP-hexosamina en la sintesis de
forosamina; orfl6, 17 y 22 codifican para enzimas de isomerizacion, aminacion y N-dimetilaciéon de NDP-hexosamina
de micaminosa; y orf33, 34, 35 y 41 codifican para enzimas de cetorreduccion, metilacion e isomerizacion de NDP-
hexosamina de micarosa.

La cantidad de genes relacionados con la transferencia de glicosilo de carrimicina es de 6 en total, incluyendo orf7, 8,
30-32 y 40, en los que orf7 codifica para glicosilasa de micaminosa; orf8 codifica para una proteina accesoria de
glicosilacion de micaminosa; orf31 y 32 codifican para glicosilasa de forosamina; orf30 codifica para una proteina
accesoria de glicosilacion de forosamina; y orf40 codifica para una enzima de glicosilacion de micarosa.

La cantidad genes relacionados con la resistencia de carrimicina es de 2 en total, incluyendo orf3 y 25, en los que orf3
codifica para una metilasa de ARNr 23S; y orf25 codifica para una proteina de transporte de ABC, el orf3 y el orf25
dotan a las bacterias productoras de carrimicina de resistencia al antibiético producido por ellas mismas mediante un
mecanismo de metilacién y bombeo para ARN de ribosoma.

La cantidad de genes de carrimicina relacionados con la regulacién y control de la biosintesis es de 4 en total,
incluyendo orf2, 23, 27 y 42, en los que orf2 codifica para un factor de inhibicion de la regulacion y el control de la
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transcripcion de la familia TetR y posiblemente participa en la regulacion y el control negativo de la biosintesis de
carrimicina; orf23 y orf42 codifican por separado para dos factores de transcripcién de regulacion y control positivos,
y este Ultimo factor de transcripcion de regulacion y control positivo sirve como factor de regulacion y control positivo
especial de la ruta y se usa para regular y controlar directamente la biosintesis de carrimicina; y orf27 codifica para
una enzima de GTP y posiblemente regula y controla la biosintesis de carrimicina mediante funciones de regulacién y
control de células.

Los orf43 y orf44 exdgenos estan relacionados con la biosintesis de carrimicina, en los que el orf43 codifica para un
gen de metilasa de ARNr 23S relacionado con resistencia a tiostreptona, el gen esta relacionado con un gen de
micarosa 4”-O-hidroxi-isovaleriltransferasa orf44, y la expresién de resistencia del orf43 puede proporcionar un
marcador de identificacion para modificar por ingenieria genética bacterias de carrimicina.

Pueden obtenerse secuencias complementarias de sec. 1y sec. 2 de la presente divulgacion en cualquier momento
segun el principio de apareamiento de bases complementario. Pueden obtenerse secuencias de nucleétidos o parte
de las secuencias de nucledtidos de sec. 1 y sec. 2 mediante una reaccion en cadena de la polimerasa (PCR), o
digestion enzimatica de ADN correspondiente usando una endonucleasa de restriccion apropiada o usando otras
tecnologias apropiadas. Pueden obtenerse genes similares a genes de biosintesis de carrimicina a partir de otros
organismos mediante las secuencias de nucle6tidos o parte de las secuencias de nucleétidos proporcionadas por la
presente divulgacion usando un método de reaccion en cadena de la polimerasa (PCR) o un método para llevar a
cabo una hibridacién de tipo Southern usando ADN que contiene las secuencias de la presente divulgacién como
sonda.

La presente divulgacion proporciona ademas una manera de obtener al menos parte de la secuencia de ADN en la
sec. 1y sec. 2 para construir un vector recombinado que no forma parte de la invencion.

La presente divulgacion proporciona ademas una manera de bloguear los genes de biosintesis de carrimicina, en la
gue al menos uno de los genes comprende secuencias de nucledtidos en la sec. 1, que no forma parte de la invencion.
Se da a conocer, pero no forma parte de la invencién, que pueden obtenerse nuevos derivados de carrimicina mediante
bloqueo de una o0 méas etapas de biosintesis de carrimicina usando los genes de clones o fragmentos de ADN de
secuencias de nucledtidos o al menos parte de las secuencias de nucleétidos proporcionadas por la presente
divulgacion. Las secuencias de nucledtidos comprenden los fragmentos de ADN o genes y pueden usarse para
aumentar el rendimiento de carrimicina o derivados de la misma.

Se dan a conocer ADN de clon de secuencias de nucleétidos o al menos parte de las secuencias de nucleotidos pero
no forman parte de la invencion de la presente divulgacion que pueden usarse para localizar mas plasmidos de
biblioteca a partir de una biblioteca gendmica. Estos plasmidos de biblioteca comprenden al menos parte de las
secuencias de la presente divulgacion y también contienen ADN de regiones, adyacentes a los plasmidos de biblioteca,
en un genoma de bacterias productoras de carrimicina.

Las secuencias de nuclettidos proporcionadas por la presente divulgacion pueden modificarse o mutarse. Las
maneras de modificacion o mutacion comprenden insercion o sustitucion, una reaccion en cadena de la polimerasa,
una reaccion en cadena de la polimerasa mediada por errores, mutacion especifica del sitio, reconexion de secuencias
diferentes y mutacién provocada por radiacion ultravioleta o reactivos quimicos.

Se da a conocer, pero no forma parte de la invencion, que pueden hacerse evolucionar directamente secuencias de
acido nucleico (intercambio de ADN) a través de diferentes partes de las secuencias o secuencias homélogas de otras
fuentes.

Pueden usarse fragmentos o dominios estructurales o modulos o genes de secuencias de nucledtidos o al menos
parte de las secuencias de nucleétidos proporcionadas por la presente divulgacion para construir una biblioteca de
policétido sintasa o una biblioteca de derivados de policétido sintasa o una biblioteca de paquetes. Se producen nuevos
compuestos de policetona mediante delecién o desactivacion de uno o mas dominios estructurales, médulos o genes
de policétido sintasa de sistemas de policétido sintasa iguales o diferentes 0 aumentando uno o mas dominios
estructurales, moédulos o genes de policétido sintasa.

Las secuencias de nucleétidos de genes modificadores de la biosintesis y genes de sintesis de glicosilo y
glicosiltransferasa de la presente divulgacion proporcionan una manera de obtener derivados de carrimicina mediante
delecion, sustitucion o reformado de estos genes de sintesis y transferencia y modificacién de glicosilo, todo lo cual
no forma parte de la invencion.

Pueden usarse fragmentos o dominios estructurales o médulos o genes de secuencias de nucleétidos o al menos
parte de las secuencias de nucleétidos proporcionadas por la presente divulgacion para aumentar el rendimiento de
carrimicina o derivados de la misma mediante una duplicacién de la cantidad, todo lo cual no forma parte de la
invencion.

Pueden expresarse genes de clones de secuencias de nucledtidos o al menos parte de las secuencias de nucleotidos
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proporcionadas por la presente divulgacion en huéspedes exdgenos mediante sistemas de expresién apropiados para
obtener carrimicina modificada o carrimicina con bioactividad superior o rendimiento superior. Estos huéspedes
exdgenos comprenden Streptomyces, Escherichia coli, Bacillus, levadura, plantas, animales, etc., todo lo cual no forma
parte de la invencion.

Pueden expresarse genes o agrupaciones de genes de secuencias de nucledtidos o al menos parte de las secuencias
de nucleoétidos proporcionadas por la presente divulgacion en huéspedes heterdlogos, y las funciones de los genes o
agrupaciones de genes en cadenas de metabolismo de los huéspedes se entienden mediante una tecnologia de chip
de ADN.

Los polipéptidos de secuencias de aminoacidos o al menos parte de las secuencias de aminoacidos proporcionadas
por la presente divulgacién todavia pueden tener bioactividad, incluso nueva actividad biol6gica, después de retirar o
sustituir uno o algunos aminoacidos, o se aumenta el rendimiento, o se optimizan caracteristicas dinamicas u otras
propiedades buscadas de proteinas, todo lo cual no forma parte de la invencion. Pueden obtenerse nuevas proteinas
0 enzimas, pero que no forman parte de la invencion, mediante conexién de las secuencias de aminoacidos de la
presente divulgacion mediante delecién de tecnologia apropiada, y después se producen productos nuevos o
asociados.

Las secuencias de aminoacidos proporcionadas por la presente divulgacion pueden usarse para separar proteinas
requeridas y pueden aplicarse a la preparacién de anticuerpos, todo lo cual no forma parte de la invencion.

Las secuencias de aminoacidos proporcionadas por la presente divulgacion, pero que no forman parte de la invencion,
proporcionan la posibilidad de predecir una estructura tridimensional de policétido sintasa.

Los genes proporcionados por la presente divulgacion y proteinas y anticuerpos de los mismos dados a conocer, pero
gue no forman parte de la invencion, también pueden usarse para examinar y desarrollar compuestos o proteinas para
medicamentos, industria y agricultura.

Breve descripcion de los dibujos:
Figura 1: una estructura de una agrupacion de genes de biosintesis de carrimicina.
Figura 2: una estructura de un gen de policétido sintasa de carrimicina.

Figura 3: un diagrama esquematico de la construccion de plasmidos recombinantes de bloqueo de gen de 3-O-
aciltransferasa IA-W4 e intercambio doble mediante

Figura 4: un diagrama esquemético de construccion de plasmidos recombinantes de bloqueo de gen de regulacion y
control de la transcripcion IA-W42 y asi sucesivamente.

Figura 5A: verificacion del bloque de un gen de 3-O-aciltransferasa IA-W4 mediante PCR, en la que: 1: cepa original;
2, 3, 4: mutante con bloqueo de gen; y 5: marcador Il de ADN.

Figura 5B: verificacion del bloqueo de otros genes mediante PCR, en la que: Ill: marcador Ill de ADN; C: cepa original;
y M: mutante con bloqueo de gen.

Figura 6: andlisis de HPLC de productos fermentados de unos mutantes con bloqueo de gen de 3-O-aciltransferasa
IA-W4, en la que: a: un control de carrimicina; y b: extracto fermentado de mutante con bloqueo de gen, I, Il y Il son
picos de absorcion de tres componentes principales, es decir, isovaleril-espiramicina I, isovaleril-espiramicina Il e
isovaleril-espiramicina Il de carrimicina, respectivamente.

Segun la presente divulgacién, pero no forma parte de la invencidon, se obtienen cepas mutantes mediante
experimentos de bloqueo de gen; y se demuestra mediante los experimentos que el cambio de componentes de
carrimicina de las cepas mutantes esta provocado por bloqueo de gen, o0 ya no se produce la carrimicina. Y por tanto,
se fomenta que la informacion de agrupacion de genes obtenida se refiere a la biosintesis de carrimicina.

Segun la presente divulgacion, pero no forma parte de la invencion, un gen de marcador de resistencia a tiostreptona
exogeno (orf43) y un gen de micarosa 4”-O-hidroxi-isovaleriltransferasa (orf44) unido al orf43 se integran en
cromosomas de las bacterias productoras de carrimicina mediante recombinaciéon homdloga génica. El presente
laboratorio ha demostrado mediante investigaciones que el orf43 y el orf44 son esenciales para la biosintesis de
carrimicina (Chinese Journal of Biotechnology, volumen 15, nimero 2, 1999, 171-176).

Descripcion detallada:

Las realizaciones proporcionadas a continuacion solo se usan para ayudar a los expertos en la técnica a entender
mejor la presente divulgacion, en lugar de limitar la presente divulgacion de ninguna manera.
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<Realizacion 1> Extraccion de ADN total de bacterias productoras de carrimicina (S. spiramyceticus)

Formula de medio de cultivo R2YE (g/100 ml):

Sacarosa 10,3 Glucosa 1,0
Extracto de levadura 0,4 Triptona 0,2
Peptona 0,4 Hidrolizado de caseina 0,1
K2S04 0,025 CaClz 0,216
KH2PO4 0,005 MgClz, 6H20 1,012
NaOH (1 M) 0,5ml  Tris-HCI (0,25 mol/l, pH7,2) 10 ml

Se afiaden 0,2 ml de disolucién de oligoelementos y se afiade agua destilada hasta que el volumen es de 100 ml y el
pH es de 6,5.

Disolucién de oligoelementos (g/100 ml):

ZnCl> 0,004 FeCls, 6H20 0,02
CUCIz, 2H20 0,001 MnClz, 4H20 0,001
Na2B4O7, 10HO 0,001 (NH4)sMo70z2, 4H20 0,001

Se realiza una esterilizacion de 15 libras durante 20 min a una temperatura de 121°C.

Se inocul6 S. spiramyceticus en 25 ml de medio de cultivo R2YE, se realiz6 un cultivo en mesa vibradora durante 48 h
a una temperatura de 28°C. Después se realizd un cultivo secundario en 100 ml de medio de cultivo R2YE, se realizd
un cultivo en mesa vibradora durante 24 h a una temperatura de 28°C. Después se recogieron los talos
(aproximadamente 10 g) después de centrifugar durante 10-15 min a una velocidad de 5.000 rpm. Se realizé la
operacion principalmente segln las especificaciones del producto de la empresa de ciencias biolégicas UPTECH™,
Se afladieron 50 ml de una disolucion de EDTA 25 mM en los talos para su lavado con vibraciéon y después se
centrifugd la disolucidn, y se descart6 el sobrenadante. Se suspendieron los micelios con 25 ml de disolucion de
lisozima (10 mg/ml, preparada a partir de Tris-HCI 10 mM con pH de 8,0, EDTA 2 mM y TritonX-100 al 1,2% afiadiendo
0,5 ml de ARNasa 100 mg/ml) y se cultivaron durante aproximadamente 1-2 h a una temperatura de 37°C hasta que
las células eran translicidas. Después se afiadieron 2,5 ml de disolucién de proteasa K y se realizo el cultivo durante
30 min a una temperatura de 55°C. Después se afiadieron 20 ml de disolucion de SDS al 10% vy se realizo el cultivo
durante 10 min a una temperatura de 70°C. Se afiadio un volumen igual de etanol anhidro y se realiz6 una vibracién
completa. Después se transfirié la disolucion a una columna de purificacion de ADN, centrifugando durante 1 min a
una velocidad de 12.000 rpm. Después se afiadieron 50 ml de disolucion que contenia proteasa para lavar la columna
y se realizé la centrifugaciéon durante 1 min a una velocidad de 12.000 rpm a temperatura ambiente. Después, se lavo
la columna dos veces con 50 ml de disolucién de aclarado y se realizé la centrifugacion durante 1 min a una velocidad
de 12.000 rpm a la vez. Después se afiadieron 5-10 ml de eluyente de TE y se coloc6 durante 2-5 min a temperatura
ambiente y se realizé la centrifugacion durante 1 min a una velocidad de 12.000 rpm. Se recogi6 la disolucion y se
guardé el ADN total a una temperatura de -20°C.

<Realizacion 2> Verificacion de funciones de informacion de genes en la sec. 1 mediante bloqueo de genes

Se lleva a cabo el bloqueo de genes tales como IA-W1, IA-W42 en dos extremos de agrupaciones de genes, e IA-W4,
17, 21, 23 y 27 seleccionados para obtener cepas mutantes. Se demuestra mediante experimentos que la capacidad
de estas cepas bloqueadas para producir carrimicina ha cambiado la carrimicina o desaparece. Por tanto, la
informacién de agrupacion de genes obtenida es esencial para la produccion de carrimicina. Se disefian cebadores
segun los genes codificantes anteriormente mencionados y secuencias en el sentido de 5’ y de 3’ de las mismas y se
insertan en sitios de digestion enzimatica apropiados y las secuencias de cebadores se muestran en la tabla 2.

Tabla 2 Secuencias de cebadores disefiadas para el experimento de bloqueo de genes
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Gen Secuencia de cebador Gen Secuencia de cebador

IA-W1 CCGGAATTCGCCCTTGAACGCTTGTCCG IA-W42 CTAGTCTAGACCGCCGACCGCAAAC
EcoRlI TCTC Xbal
CGCGUGATCCGCTCACTCGGCAGGATGGG AACTGCAGCGACGTTCTCCTCCTCA
BamH CCG Pl
AACTGCAG TCCGTCTACAAGGCGTGGTT CGGGGTACCCGACCTGTGGCTGACC
Pstl GAC Kpnl
CTAGICTAGACGTATCGGTTCGTCGAGG CCGGAATTCGTGGACGACACCTGTA
TCT Xbal TGAAC EcoRI

IA-W4 AGTGTCTAGACGGCGCGCGGCACGGGGT | IA-W17 CCGGAATTCATCCCCTTCCTCGACGC
TGAACTC Xbal AG EcoRI
GACAAGCTTTGGATTCTCGCTCCTCTTTC AACTGCAGGGCGGTACGGGGTAGTG
GGGATGG Hind 1l GAT Pstl
S?gTA—?TGCTWGAGCGTGGCAGACCAGAC CGCGGATCCGCAGAGCCTCAGCCTT

AT ;

Hind 111 CCC BamHl
AGTGGAATTCCACCAGGGCAAGGTCGGC CTAGTCTAGACCGTACTCCCTGGCG
GTGCTCTGEcoRI TTGTT Xbal

IA- CCGGAATTCGACCGCATCCGCTACGACG | [A-W23 CCGGAATTCTTACCTGGATTATGGTG

w21 EcoR AAG EcoRI
CGCGGATCCGAGCCATTGGTCGTCGAAG CGGCCGAGCGGGCTGCAGA Psil
A BamHI
AACTGCAGACCGACGGCATCTACACCAC CGGGGTACCGGAGTACAACGCCGG
Psil CTTC

Kpnl

CTAGTCTAGACCAGGACCGCAAGGACTA CTAGTCTAGACCGAGCACGGTCCGG
CG Xbal GAGG Xbal

IA- CCGGAATTCGCGTGCTCACCGACAACCT | AACTGCAG TCGGGCCATCTTGTCGTTG Psil

W27 | G EcoRl
CGCGGATCCGGGAAGTCCTCACTGCTCA | CTAGTCTAGACCTTCAGGGTGCCGTAGTC
AC BamHI Xbal

Se obtienen por separado fragmentos de genes homdlogos correspondientes mediante amplificacién por PCR y se
obtuvo plasmido recombinante que contenia genes homdlogos adoptando sitios de digestion enzimética
correspondientes, insertando genes resistentes marcados examinados (apramicina-Am) y conectando los genes a un
vector sensible a la temperatura pKC1139 [Bierman M. et al., Gene, 1992; 116(1): 43-9] o vector de Escherichia
coli/Streptomyces pGH112 [Youbao Biology Company]. Se transformé el plasmido recombinante con protoplastos y
se transfirio al interior de las bacterias productoras de carrimicina. Después del cultivo, se aislaron colonias individuales
para obtener la cepa con bloqueo de gen de intercambio doble de fragmento homdlogo. En la figura 3 se muestra un
diagrama esquematico de la construccion de plasmidos recombinantes de bloqueo de un gen de 3-O-aciltransferasa
IA-W4 e intercambio doble. En la figura 4 se muestra un diagrama esquematico de la construccion de plasmidos
recombinantes de bloqueo de genes tales como un gen de regulacion y control de la transcripcion 1A-W42.

Se sometieron ADN total de cepas bloqueadas y ADN total de cepas originales a verificacion mediante PCR adoptando
por separado cebadores correspondientes, tal como se muestra en la figura 5A y la figura 5B. Mediante un resultado
de la figura 5A, se muestra que se delecionaron 613 pb en el gen codificante orf4 de una cepa mutante con bloqueo
de gen IA-W4. En la figura 5B se ilustra un resultado de verificacion mediante PCR, en comparacion con las cepas
originales, la longitud de los productos de PCR aumenta a medida que los genes resistentes marcados examinados
se insertaron en la cepa mutante con genes codificantes relacionados bloqueados.

Mediante experimentos de fermentacién y deteccion por HPLC de productos, se demostré que las cepas mutantes
con blogqueo de IA-W4 ya no producen 4’-isovaleril-espiramicina Il y Il y estdn dominadas con 4’-isovaleril-
espiramicina | como componente principal (figura 6). Se demuestra que un gen de 3-O-aciltransferasa IA-W4 en la
informacién génica en la sec. 1 proporcionada por la presente divulgacion participa en la biosintesis de carrimicina.
Debido al bloqueo del gen, las cepas mutantes pierden la funcion de acilar hidroxilo en posicion 3 de un anillo de
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lactona de carrimicina.

Mediante experimentos de fermentacion en otras cepas con bloqueo de gen y actividad antibacteriana y deteccién por
HPLC de productos, se demuestra que las cepas bloqueadas ya no producen carrimicina activada. Se demuestra que
la agrupacion de genes en la sec. 1 proporcionada por la presente divulgacion participa en la biosintesis de carrimicina.

<Realizacion 3> Examen de cepas con bloqueo y transferencia de genes de bacterias productoras de carrimicina
3.1 Preparacion de protoplasto:

Se inocularon esporas inclinadas recientes de bacterias productoras de carrimicina en medio de cultivo liquido R2YE
y se agitaron durante 48 h a una temperatura de 28°C a una velocidad de 220 rpm. Se inocul6 el fluido de cultivo a
una tasa de inoculacion del 10% en medio de cultivo liquido R2YE reciente que contenia glicina al 0,5% y se agitd
durante 20 h a una temperatura de 28°C. Se tomaron 10 ml de disolucion de bacterias en un tubo de centrifuga y se
centrifugaron a una velocidad de 3.000 rpm para recoger micelio. Se lavo el micelio con tampon P.

Tris-HCI (pH 8,0) 1 mol/l 3,1mil CaClz-2H20 3,68
MgCl2-6H20 2,04 Sacarosa 103
Glucosa 1,0 Disolucion de oligoelementos 2,0 ml
pH 7,6

Se realiz6 una esterilizacion de 15 libras durante 30 min a una temperatura de 121°C.

Después de lavar dos veces, se suspendio el micelio con un volumen apropiado de tampén P, se afiadié una disolucion
de tampén P con lisozima (la concentracion final es de 2 mg/ml), se mezclé de manera uniforme y se incubé durante
30-45 min en un bafio de agua a una temperatura de 37°C y se agit6 una vez cada 10-15 min. Se observaron
condiciones de formacién de protoplasto con un microscopio de diferencia de fase de 10 X 40. Se detuvo la enzimolisis
cuando el examen microscopico muestra que la mayor parte de los micelios han formado protoplasto. Después de
filtrar a través de un algodén absorbente, se sometid el liquido de filtro a lavado centrifugo dos veces con tampén P.
Finalmente, se suspendid el protoplasto con 1 ml de tampdn P y se cargé la suspension por separado en tubos de EP
a 100 pl/tubo y se conservo a una temperatura de -70°C para su uso posterior.

3.2 Transformacion de protoplasto mediante ADN de plasmido:

Se tomaron 100 pl de protoplasto y se afiadieron a 10 pl de disolucion de ADN de plasmido, se dio la vuelta a una
pared de tubo para realizar una mezcla uniforme. Se afiadieron rdpidamente 400 pul de tampon P que contenia PEG-
1000 al 25% (un producto de la empresa Britain Koch-light), se realizaron soplado-succiéon y mezclado uniforme y se
coloc6 durante 5 min a temperatura ambiente. Se recubrié una placa plana de R2YE deshidratada con 200 pl de
mezcla, se cultivé durante 20 h a una temperatura de 28°C, se cubrié con agua estéril con tsr 50 pg/ml, se cultivo
durante 5-7 dias a una temperatura de 28°C y se recogieron los transformantes.

3.3 Examen de cepas mutantes con bloqueo de gen

Se recogen los transformantes en un medio de cultivo que contiene 50 pg/ml de Tsr

Polvo de torta de semilla de soja 20 Glucosa 10
Almidén 30 CaCOQOs3 50
NaCl 4.0 agar 18

Se usa agua desionizada para la preparacion y se realiza una esterilizacion de 15 libras durante 30 min a una
temperatura de 121°C a un valor de pH natural.

Se realizo el cultivo durante 5-7 dias a una temperatura de 28°C, se llevd a cabo el paso de 4-5 generaciones en un
medio de cultivo no dosificado. Se separaron las monoesporas. Se examinaron las monoesporas de manera separada
y correspondiente en un medio de cultivo que contenia Am (Am 50 ug/ml) para separar mediante examen cepas con
bloqueo de gen que crecen en Am y no crecen en Tsr. Se escogieron cepas bloqueadas con expresion de marcador
de resistencia estable, se extrajo el ADN de las cepas bloqueadas a partir de los genomas, se realizé la amplificacién
mediante PCR adoptando cebadores correspondientes en la realizacién 2 y se evalué el bloqueo de gen correcto
segun tamafios de producto y secuenciacion de ADN.

<Realizacion 4> Fermentacion de bacterias productoras de carrimicina y cepas con bloqueo de gen y deteccion e
identificacion de actividad de producto
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4.1 Fermentacién

Medio de cultivo inclinado (g/l):

Polvo de torta de semilla de soja 20 Glucosa 10
Almidon 30 CaCOs 5,0
NaCl 4.0 agar 18

Se usa agua desionizada para la preparacion y se realizd una esterilizacion de 15 libras durante 30 min a una
temperatura de 121°C a un valor de pH natural.

Se cultivaron las cepas en medio de cultivo inclinado durante 10-12 d a una temperatura de 28°C. Después de hacer
crecer las cepas, se inocularon las cepas cortando en un matraz triangular de 100 ml que contenia 30 ml de medio de
cultivo de fermentacion y se agit6 el cultivo durante 96-120 h a una temperatura de 28°C.

Medio de cultivo de fermentacion (g/l):

Glucosa 5,0 Cloruro de sodio 10
Almidén 60 Sulfato de magnesio 1,0
Carbonato de calcio 5,0 Nitrato de amonio 6,0
Dihidrogenofosfato de potasio 0,5 Polvo de levadura 50
Harina de pescado 20,0 Valor de pH natural

Se usa agua desionizada para la preparacion y se realizé una esterilizacion de 15 libras durante 30 min a una
temperatura de 121°C.

4.2 Deteccion de la actividad del producto de fermentacion:

Se centrifugd el liquido de fermentacion, se tomd el sobrenadante y se diluyd y después se realizo la deteccion
tomando Bacillus subtilis como bacteria de deteccion haciendo referencia a un ensayo microbiolégico de
acetilespiramicina (1), 2005 <Farmacopea de la Republica Popular China>. La deteccién se realiza adoptando un
método de placa de cilindro con un método de curva patron.

4.3 Extraccion e identificacién de producto de fermentacion:

Se centrifug6 el liquido de fermentacion durante 15 min a una velocidad de 3000 rpm a temperatura ambiente, se
ajusto el pH del sobrenadante a 8,5 con NaOH 1 M. Después, se extrajo el sobrenadante con un volumen de 1/2 de
acetato de etilo. Se extrajo la fase de acetato de etilo y se someti6 a secado por soplado en una placa plana, después
se disolvio la sustancia secada en metanol puro mediante cromatografia y después se introdujeron 10-20 pl de una
muestra tras el filtrado. Instrumentos de cromatografia: un cromatégrafo de liquidos de Shimadzu LC-10ATvp y un
detector de red de diodos; una columna cromatogréfica: Kromasil Cis (4,5 mm X 150 mm, 5 um); fase de flujo:
CH3OH/NaH2PO4 al 1% (55:45); longitud de onda de deteccion: 231 nm; velocidad de flujo: 1 ml/min; y temperatura
de columna: 25°C. Los productos de fermentacion de cepas mutantes se identifican tomando un producto patrén de
carrimicina como control (adquirido del National Institute for the Control of Pharmaceutical and Biological Products).

En una tabla de secuencias se muestran los genes y proteinas implicados en la presente divulgacion.
Lista de secuencias

<110> Shenyang Tonglian Group Co., Ltd.

<120> Agrupacioén de genes para la biosintesis de carrimicina

<160> 46

<210>1

<211> 89315

<212> ADN

<213> Streptomyces spiramyceticus WSJ-1

<400> 1
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gtggagagcc
gtggtggcac
cgccgggeca
gcececgegtt
gccgeccteg
tcgecteeegg
ctecectegeeg
tccgtctaca
atcgatctce
gtcceecggac
cgcgagggcec
cgaaagccgg
acggaccgtg
gaacgacgtc
acggtcctgg
ccggtggacg
ttecttegect
gggccceggt
tacgggttgg
agcaccaccg
tcecggectcea
cgtgcgtgag
gcacagcgat
agcgctccag
gcgcagggte
cggtcatggt
tgtcgcggac
ggaggatggc
tggcagcgac
tggcgccecag
gggaggacat
gatacgtatc
aggagaagcc
acctctcceeg
gcccgcagga
agacccccte
gcagccggtt
gaacgccgge
agcatcagca
tgaggtcctt
cgcggegeag
gctgggtgaa
gggtcaccat
aggccagcecce
cccaggcectcee
tcecggtecgg
gattgccaat
ccaccgtgac
ccaccgegag
cgcctatcte

gagggggcga
aggcggtgga
tggagaagct
ggccggaggg
tcecgegecac
acggcgceccct
ccgggcagec
aggcgtggtt
accaggattc
cgctggtggg
tggtcaccac
ctccgggtgg
cgaccgtacg
gcccgcaccee
accttctgga
aggcccgcega
cggtcggcta
ggcgeccgecy
tggatccgta
acgaccgcgg
gcgecggegece
gggcccgteg
ccgecggatceg
gcagagccgt
ggctatgccce
gtcgacagcg
agcgcccceceg
cgccttggag
ccecttegatg
gatcgcacgg
ggtccacagc
gtcgaagctc
catggccaag
cagcgcgatg
gcagaagcgg
gtcgtgaagg
ccccectecce
ccccggaata
gtcggecegte
gacccgatcg
cacctttege
ccgctgatag
caatgtctgg
tttctcaaac
ggtccgettt
acccaactcce
caaccggacce
atcgggcage
taagggactt
gacggtcaga
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cgaggccgac
caaacggcge
cggcttcecg
cctgetegge
cgacctggcecce
gcattcegtg
cggcgtccac
cccgetgace
cggaacggcg
gggacgaagg
cgcattgacg
ggccagcccce
ttcttccata
agatctggca
cgcggaggtce
cctettggaa
cgccctcace
gggccgaggyg
ccgegectge
gcaccgtegg
aggccgcgga
cccatcagee
acgtcctgeg
aacgggggct
gcggcgacga
gaccggagaa
gccecgegega
ggccaccggce
gtcactctgg
tgtgegegge
atagacctcg
atggatgtac
ggagcaaaga
cgcggcggga
gagctgctge
ccteccacctg
gaggtccaca
cgggctccga
cgttggtgtg
gcgggecgea
gcggectege
gcggtgeget
gtatcggege
gcgtaccacg
cccacatact
aggcaacgtc
ggctgccetg
gattcggcgg
ccggtegatg
aggtcattcg

tatgccgege
cgcgagttca
ccgcagecca
agcatgaccc
tcececteggea
gcgcteccecg
tgggaccggce
gggaagtggc
cagcacggcec
atcaagcatt
gtccecccace
gccgecccgeg
gtggtcgggt
gtggctgege
gcggegetgg
cgtaccgete
tggtggagca
gcgcggcegge
ttcgecttcee
cgteggeate
gcgcgaggtce
agtgctggge
cgatctgacc
ccaccaggcg
gggcgcgggce
cggccttgag
tgtcecteggt
ggtagatggt
gatatccgac
gactgcggtg
acgaaccgat
cgagacgcaa
agatgctggg
actcgggcgg
gcaaactcaa
aggggaccgg
ggtccgageg
agtgccggaa
cgcggaacag
cceeegegec
ctatcgtcat
cacgccaggg
gcggcacggyg
gctcccactg
cgcgctgaag
tcagtatctt
gcaattgcag
ccagccgacyg
cgagcgettt
gcgaaccggyg
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tccatcecga
ccgeggtgeg
tcectgecgag
actgcgacgg
tcgatgecga
ccgagcggga
tgctgttcag
tgggcttcga
gcttececgege
tcgaggggcg
cctgatccce
gggcgtageg
acatccattc
cacgggtcac
gcgcggagta
tggcacggga
cccctaccac
tgtggtcgag
ccgtacgage
ggcatcggcet
gacgagggcyg
gacgggcccg
ggccccecgyg
cgccgtcage
gggcacgtcg
atcggectce
cagggagacg
ctgtttgecg
ctcgtgaacg
ggcggtttca
acgtatcgtce
cgcctegget
cctcggegge
aattcccgge
ggaagcgcgg
ctgcgtatgg
tccacaggtce
ctcggagage
cgcggtcecac
gcgcacgaac
ctggccggtg
cacgggcggce
gttgaactcc
ggcgttgaag
caggaacacg
ggtgccggag
tgtcagaaag
ggcccattgg
ggtcaccecgg
cgcgatggca

ggaagaggcyg
cgectgegece
tgagcgecggce
ttaccgegece
accgcacggt
gcgectggece
cgcgaaggag
ggaggcgtac
cgaactgctce
gtggatcgtc
ctegegegece
ggattccgge
ccggctggea
cgaccgcgceg
ccectgggge
cttgeeggac
cggggctgag
cagggcgcgg
cgtcaccacg
caaccgcegte
tcggtgtatt
gccagcatca
gcagagccca
tcettgecga
tacccegggt
agatcgcegg
accgegtcecce
acgcctgece
agttccagcg
ggtgcgeggt
ttgacaagac
caccgacgac
acccgcectcga
ggcggcatca
tccaccaagce
gctttegtac
cgggctgegg
gggcccacga
tcegggaceg
tgggcgtgtc
tcgaagacct
ttgcgatggg
tgtcgecgaga
agatttccge
ccetggegea
acaaagggca
tcctegttea
gtgtcgattt
ccggatccecg
tccgagetgt

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



ccagctgage
cccteecgege
atttcgattt
tatgcccaac
cgggaccgac
acgaattccg
gtaacggtgt
ccgtgagecg
ggcgcggecyg
ccaggatgac
gagcgagaat
cgcggegttg
ggtcggecage
catactgagt
ctggeggege
cctgatcatce
ggtgcccaat
caacacgccg
gtatcggcectg
cacggccgtg
ccecegggatg
ggaattcgtc
acgggcgggy
cccgatgtte
ggccgacgcc
gggccagtgg
actgatgggc
gtcecetggeg
gcagcecctge
cgececctgeg
cacgcccgac
gctectcagee
ctgegtgaac
cccgaggagg
gagatcggca
ggcagaatcg
cggcgggecyg
gcegagetge
aagaccgggt
gtggcgatcg
gacaccgtcg
gcgttgetga
gcgtggggceg
caaagcgact
tacgacaggc
aggggcccct
ggcgtgecacce
cgtecgatgtg
ggcacagcac
cggtgtcgge
gtcggttcge
ggtgcatcca
tgacgategt
ggtgttcgaa
accgcttcca
cggagcggtce
tggagaccac
ccagaccacc
tgcgggagac
cccaggtgag
ccaggeceece
cgtegtgece
cgggcttcca

ggagaacctg
gacgcagcgce
cacccgggcg
ggaattcggce
tggtgactgce
gggcattecga
tceccacggge
aacgggaatg
gtggccgetg
ccagceecatt
ccagtgctcc
acagtattcg
gcactgctge
ggcttegttce
cgcatcgega
ttctecctet
atcctgetgg
agctggtcge
gtgcggaaga
atgtgtgtgce
ccgctcaacyg
cteggecateg
acctgcacge
actctegeceg
gatgtgcacg
tecttegect
ggcgagtcgg
atgctgatgg
atgcgactgt
ccccgaagtt
gtgacgaacg
cagecgcetget
tgcacggggt
cacagttcct
cgttcaccgg
tcacctgtga
gggtggactc
gcgagcacga
acccgcacta
acaacacgct
ccgtgcegeag
cgatcgcecga
cagacgcaac
tecgegacgte
cggcggeggce
gcaccggaag
gggaacgccc
cttegegege
gccgaccttg
cagcgggtag
ctcccacgece
caggtagcgg
gcegecectg
gacgatgtceg
cteceegeggg
gatgatggcc
gcagacggga
gctggcgecce
cagctgacgg
gtgggctgec
gaagttggtce
gteggegete
gacgttcacc
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caggctgcag
gacgcagcgg
acattaccaa
catcctcgga
cgtgecgaacce
gcccggeccg
tcatggtgat
aatcctggece
actgtgtcat
ccetgeggte
atcgegtega
cctgceccacat
acatcaccac
tggcgtggtce
agatctatcc
cggaaccggt
tgcagtcctg
tcteetgtga
ttccggtggg
cgttcgtgac
aggtgtggtt
tgatggcget
tgctgetege
cgtgctccat
gtecggegeac
tectatcectggt
gatacgagcg
tegegatect
tcggcagecg
cgececeggece
agctecteccee
ggaatacgcce
aaccgcgggyg
cgecectgetg
ctacagcacg
catcagcgac
cctgatcgac
gggggacggce
ctacgagcag
gttettegge
gctcaacgac
cgggatcacg
gtcgtgaacg
tccgggacge
agcgtgtgeg
cagcacggca
cggagggccce
ttctectegt
ccctgatgga
gtgcaggaga
tcgecggtagt
ttgtcgaact
cgggtgacgt
acgtecectege
ttetgggtgt
tcagcgcceca
ttggcceege
cagatcagca
tacgcggtgg
ttgggcatca
tcgaagcecece
tccaactceca

ccggggcccyg

cggctgececeg
gagcggaggc
ccectecaccee
cccgatcacg
ggcattgtcg
gcgegttacg
tcaccacagt
gacttcgtca
ctccatgttg
accceggeca
tctgtegtceg
cgcccagecag
gcteggeteg
ggcccegegac
gctgcacatce
cctteceggt
gcttececgac
actcgecttce
gcgactgtgyg
gggccetgete
cgcgtactgg
gatcetgege
cgcgagttac
cgtgececcgee
ggggctgcge
ccatttcatg
ccagtggagc
ggtcggeggg
cacgcecectee
cgacgtcacg
gaaaggatga
cggagcgtceg
cttececgggg
atccggcectceg
ctgtgcatgg
aagtggcccg
ctgecgegteg
gtgttcgacce
gcgetggege
cgggtggccg
ctgctgcgeg
ctggeecgece
acggcggatt
tgctggaatc
gacctcgtge
agcgtccgea
gcececgacegg
cgcgcacgec
ggttgctgtg
gcgtggggtyg
tggcgaagtg
cgtggcggaa
agacggacgc
cgceggteag
cctegteggt
tggcccggea
cggcgagggc
cgttgtcgee
agttgaccag
gctggttgga
agatcecgetg
ccgacagaca
tgecgcageac
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gaagaaattc
ggatcgcgge
aatgatccat
acatcggccg
gcgaatcatc
gcccggegec
ctcgactgeg
ggttcaacgg
tcggccgaac
cagtccccat
ctcaccggece
ggcttetteg
atggeggtcet
gaggactcca
gtcacgtteg
ggctccgtgt
gcgtcecttg
tatctgtcgt
tggtgcgccg
ccggcgageg
ctgcegeegg
gcaggegtgt
ggcctcaccee
gcectgetga
tcegegatge
gtcatceget
accccggcecyg
ctgetgcaca
gcegtceecga
ggcgtaccag
tgagcgtgge
cgctgeggga
gccgggecat
tcggegeccg
cgcgagcact
gcgtgggege
gcgacgccge
tggtcttegt
tggtccgecee
atccegecgt
acgacgaacg
gacgggagtg
cgcgccaacg
ggctgcegece
ggtggccecg
cgcectegga
tcagcggaac
cagcccctee
cacgtcegtge
gatcttccce
ggttccgacyg
gcccgaggtg
cccgaaggtce
ctcectgatg
ccagaagcgg
cacctgagece
gagctgggtg
ctgcttcatg
accgggcgeg
cttgacgagg
ggccgggteg
gtgegccacg
cacgccggec

tgaccccatt
ggccgtgggyg
caacaaccgg
acgagccctt
cggacgatcc
tgtecegggece
acggccaacg
gcgececgggec
gcaccgcgcce
cccgaaagag
tcecgetggta
ccgaccagca
cggtettett
ccecegacttt
gcattgegge
gggacggect
cggccagttt
tcecegetgtg
ccgggatcge
aggaggcggc
tgcggatgcect
ggeggggece
aggtggtgec
tcaccgeect
tggtgcgget
acggacaccg
cgatcgcectcet
ccgtegtega
agcccggcac
tcgtcacgea
agaccagacc
cgacggcectg
gcagatcatg
gcgegtgetg
gcccgeccgac
ccegttetgg
ccgaacccte
cgacgccgac
cggcgggcty
cgacgacgcce
cgtggacatc
agatcgcacg
cccgecetgtg
gccggectge
taccgcgacg
cgcateccegag
cggttgatgg
gtcggggcca
acggcgagcg
ttggcgacga
atgcgcttga
gaggcgcacg
tceeggecgg
cggccgcecga
tagtcctegg
ttgecgetege
gcgtacgage
ccggegecgt
gccgectect
gccacctcgg
agcatggtgt
acctegtege
aggtcggage

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780



cgaggatgtg
ccaggaagcc
cggagctgge
cgtcgacgeg
cggtgtectce
tgtecteggg
tttegggeat
gtgaggcgcet
ctgagccgece
gccaggccgce
agttgctggg
tggagcaggg
ggcagcagcg
aggcgcetcege
gcctcecagea
ccgagggtga
gagcgccegt
gtgctgcggg
tacccgtatc
tccggtacct
ccccagagga
gteccagggtt
tccategtgg
ccgagcagat
cgctggtagg
tegecgacgg
ctcgecaccce
tagtagtggg
gacgggggtyg
gaccggggaa
ggccatgacce
gtgcggcceceg
cagcaccaca
cgcgaccectg
cgcggcggcec
caccgtgtgce
gatgcgectceg
gggccggggce
gtcggccagg
cagccgggcyg
gcggtccgge
ggtgacgagg
ggtggtgcge
cagcgcccge
cagcagttcc
caggacagcc
gaaccacggt
cagaatcagc
ctgaagccga
gatgggcatg
tggcgaagge
tgccgatgaa
cgcgctegaa
tgaggtgacg
cgttececte
cgctggegece
tgacgcegece
tggtccgeag
gggcgaacga
gggccagcat
ggcgcaggtg
ggacgcgecac
cgtggaccag

gtagggcagg
gaaggtcgge
catcaccgceg
cagcgacttg
tttgecggacg
ggtgcggtec
gggggacgga
ccagggtggyg
gcgcegectge
gtgcegtgag
ccttgagegg
cggtggacca
cgtcgagegg
gctgggagge
gttecggagta
ggcagacgcg
tgtagggcac
gceccegggte
ggtcgagcgt
gctcgagege
tgcgggegtyg
cccagacgac
cggegecgtt
actcccaggt
ggacgaggtc
ggacggcggt
gtacctcgtg
tgttgtggge
tacgggcggg
cgcggecggyg
tggaccgegg
tcegggeege
atgtgctcgt
ctcteccagece
ggggtccgge
gcgacggcegg
acgtcgcggg
ccgeegetet
gtecegecacgg
tcgagctggg
actccgagga
tcgaacccgg
gccgcgcagg
aggcgtacga
tegtececggac
gcegecacct
ccggeggege
gcgtacgggt
cggccgagcet
gcttectete
gtgtcgccac
cagtccgegg
ggcggcetteg
gatgcegeceg
ccgcacagaa
gacgtagcceg
cggttcgagg
gtggcctatg
gcgcatgtcet
gtcgtgggag
ctggeceggtg
cagtgcggeg
gtegtagacg
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tcgtggcggg
agcggctcga
atcagtgcect
cgcgggtect
gtcacggeccce
ggcgeggtga
ctcegttega
gacgatccceg
tttgatcgeg
ggtcgcggeg
cgcgteccac
ggtgcccget
cacgaagtcc
gtcgagggtyg
ggagaccgeg
ggggcgatcg
atagcacatg
gatcacccag
ccagccgagce
tgcgaggaag
ggcggcgeeg
caggtcgggyg
gaacggggcg
ggtctectece
gctgcccatce
caggccggtyg
ccecggetgeg
gagggaggtc
gtcatcccgg
tcagcggege
tggtggtgge
cgagcggcetce
cggceggegat
gggccggggyg
gggccctttce
tggcggeegg
gtgcgacgcece
cgacggcccg
cgteggegga
gggcgcaggce
acccgagcac
cgccaccggt
gcgcctcgge
gctecegegeg
ggcggceegge
ctgggtceege
agatttcceceg
cgcectgatt
ccegggtgece
gtcatctcgg
ggggaggtcc
ccggaggggce
tagtcggege
ccgggetegyg
tgcgagaccce
ggggtgaagg
tggtcggtga
gagctgaaca
ccttcegtgga
agctccagge
ccgcaggcga
atctcetegg
gcegegatgt

cggccgacgyg
agatggacga
cgccgggcecce
tgtccgtget
ggaaggactc
tcgeggcgag
tegtttegte
gcaggcgtgg
gggtcgtgea
ggcaggtcga
agcgagggca
ccgecgtgat
accggtacga
gccaccaccect
tecgeggeegt
ggcttettgg
ggcaccatgg
tggccgagceca
cattcggcga
cgccggcggg
caggcgcggyg
cgccageccac
aagcacaggg
tecgetceteca
tcggcgagea
gaggtgatga
cgcagcgccce
agcaggacgc
gtggacccgg
gcecteggee
caggcggatg
cggcceccggyg
ccggcggecyg
gcggtggege
ccactccccce
ctcgggggceg
atcgegcagg
cagcttetee
cteceegggeg
ggcgagcgcece
cagctcgacg
tggcaggaga
cggggcgcaa
ttcgtggegg
ccggtccage
ggtcacccag
ttecgagegge
gcccgegeac
cgcgcetegeg
atggcacgaa
gccteggegg
cgccectectg
gcgggaacag
cgacgaggta
ggcagatggt
agctggggaa
aggaccgcag
tgcagatcac
aggtgacgcc
cctecgacgtg
cgtecgageag
cctectgeceg
cgttggegta
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cgatgtgcegg
ccagaccgtg
cagttcgggce
cgtcatgccg
gggcaggcgce
cagecgegete
aggtecgecceg
ggtcggcgag
cggccgtgtyg
acccggcgga
gcaggatctg
ggatgatcgce
cgttgtcggg
cgatgtccag
aggtctcegeg
cgagccaggyg
tctgcceccag
cgtcgegttce
tggggtcctce
agcgtccgat
ccgcgaccgg
gggcgaaatc
cggeccatcat
cctegecgaa
gctecegegge
cgtcggtgag
aggccagggg
gcacggtgac
aggcgggege
cgcagtcegg
agcgggaggy
gtctecegte
ccgagttcga
agcgtetget
ggccggecca
ccgatggega
aggagggcga
gcgacgagcet
acggccagga
cgcgeggcgy
gcgtacggcee
cggcggagca
cggttgagta
gggaacgcct
gtgccgaaac
gcgcccagea
tcggggtegyg
cagtgcgegg
ggagccgget
gtcggacggt
cgggcagctt
gtagaccacg
ggtgatggeg
gtgcaccteg
gcgcectegecee
ccaccagggt
cgtgetgteg
cgcgtcgaac
ggggttgcgg
gtcgaagagg
tgaccgggtyg
gtagtccttg
catcagtgtt

ccgtageget
ttgtagttga
agcggcacct
cggaacatgt
agcgccgcega
tgggcatgge
gtgcagggeg
catctecteg
caccgegtceg
gaggcgctgg
cggcactccg
ggcgcagete
aaggacgccg
ccgteccage
ggcagacacc
ttegatcacg
gtcgagcegyg
gtcgaaggcg
gcgcagttce
ggcatcgggg
ccecegegtag
gacgatcteg
gctetgetgg
ctcgaagcecce
gggtcggteg
cgagggcggg
caccaggctg
tceggtetgg
aggcgcctac
gcaggcggece
cgagcgccag
cggcggcgge
ggtcggtgtyg
cgacggccct
gcagccggtg
ggaccagcge
ggacgtcgtce
ccgggaccag
tctgcgggge
cgtegeggte
gggcgaccte
ctcggcggge
cggggtcggce
cggcgagggyg
gtgggtcgge
gttegetgtg
agacggcgeyg
cacgggtcag
ccatggcaag
acgaaggggg
cagcggcggyg
tcgecagecgg
tggtecctegg
atgcgggtgyg
gccteggtga
tcgacgacga
agttegtecg
cggcggccca
tcggtcgega
ccgtegaggt
tcegggeggt
cccttecect
ctecectecggt

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560



gagcagggcg
cgeggtgtge
ggtccgggeg
gcgcaggggt
gccgageage
ggtgctgegt
gtececteggga
caggcgggcyg
cggcttgecce
ggatgcgggce
ccggetgtceg
ggtgccggeg
cgcggggcgg
ggccatcagc
gagcagcccg
gaggccggec
gggcaggtcg
gtcgaagccg
gaggaccgct
ccgcgecegt
gagcgecgta
gcecgggggceyg
gacggcctgg
ggcgaggtat
gacggaggtg
attggecgec
caacacgaac
cgecttaccee
ctgagccaca
acccaacaac
cgcccccaac
ccgaccecgece
acccacacca
ggccgagggce
cacctggtcc
gcececggeteg
cacccgecca
cgccaccgea
ctgcaccatce
ggcteccgece
ttcggccage
ggcctgeecceg
ctccgeggeg
ggggctgaac
tgcggtctge
ctgecagttgg
gtegeecgeg
tgcggagggg
gtagcggcetg
gtagagcgceg
cgcggtgteg
gtcggccagt
ggtcgtggeg
cacctggegg
cacttcggag
gaagtcggceg
cttggtacgg
cccggaaagce
gacgggctcc
ctcgggcagg
cgagaacact
gteceggeace

ggcgggctgg

ggcggccegg
cgcgegtgtt
aacgggaccc
tcggacgecce
agccggtggt
tcgagggecce
cggtagacgt
gccagggcat
gcggegtget
agcggcetecg
cgcageccectt
cagcagtaca
gcggagecegg
tccacggect
ctcteggeceg
aggtggtgtg
agceceggtgt
atgtcccgga
gcgatgtgge
acgaggtcgg
cgggcgacgg
aaccgttccce
tgcagggcgg
cccteggggy
gcgggacggce
gcatacaccg
acatccagat
gccaacaccce
cccgecgeat
cccaccaccg
cccaccaact
agcaccacat
cccaacccac
acagcggcag
tcaccgeege
gccggcagat
agcccccaca
cccegagtgg
agcagcaccg
gtgtcgggga
cgagcagcca
agcggccgca
tccgecggagt
ctgacagecgt
gcggtegtge
ctttegatte
tgcaccgegg
gcggaggtcg
tgctggaagg
gaccagtcga
ccctecggte
gactecctecg
tcacgggecce
gtccagtage
acgaccggca
agcatggcgt
cggccccggg
acgagggcct
agcgcggcga
gcccgcatca
cccgecgegt
aggccccagce
gtgtagtcgg
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ccgggtgcgyg
cggtgagcat
gggagcgcca
ggacgagcag
agccggccat
ggctgagcag
ccatcagcac
gggcgacgtt
ccaggaggac
cggggccgcce
cggcgaaggg
gcgtggggtyg
gctgtteceeg
cgcccgaccet
gtacggecget
ccagtgeggt
ccteggecag
agggggcctg
ggagcaccag
gtgcggtggg
ggatgccgga
agtcgaggtce
tgagcgecegt
ccatctegece
cctgegecacg
actgeeccecece
ccacacccge
ccgcagecete
gaaacacccc
acgcacgatc
cccgctcecaa
gcteccegeace
ccgtcaccaa
gcagcaggcg
ggccggagac
ccaccagacce
cacgcgcace
ccacccacag
ccegtegtece
gcagcagcac
gggcgtceccg
ccaggcggat
ccgtgcactg
ctggggcgat
ggcgecggte
ccgcacegte
cccacagggce
cgggggcgac
cgtaggtggg
ggtcecgegece
gceccgeggeg
ccatgccgga
gcgeggtgeg
cagggtccct
gccggggage
ccatgcgegg
cggccagttce
gcggtceegtt
ccteecgete
gcecggecgeg
gagccgccac
tctecgaagag
tacggtcgag

gacggcectee
ggtgaagtgg
gtecgeectgt
gacgggggcg
ggcggtgage
gtegtegege
gacggcecgtg
cgcgccggeg
gteggectgg
gaaaccggac
gacgtactcg
cgtcgtcggg
ggagtaggcg
gctetgtteg
ctegtgacgg
gggatcctceg
tecggeccgege
tgcgtcgece
ttccagggceg
ggtgtegteg
gatcaggggg
ggccacggte
ctcegggegy
catgccgeceg
acgccgcetcece
actcccccac
cgtcaactcg
cgccaacgac
acacaacggc
cgccacatca
ctccaccgee
cccacgcgece
cacacaccce
gcggeccgaac
gacagcggcc
gccccactge
catcgcacac
cggtgtectec
ctecgtccage
gccggeccaag
gtccagtgceg
cacttccgeg
cccatgctcg
cgecctgecag
gtgccaggeg
ggcgceccagt
gtegtectge
cgtgggcgag
caggtcggtce
gcgaacgaac
cagcgcgggg
gaggactgcg
cactgegteg
cagctgggeg
gtggtagtcg
cgagtggaag
accggccgcec
gaccgcagcg
ggtggcctge
tgcecgegace
caggccgcecg
ccggaacagt
cagtgtggeg
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agccagtcgt
ttgcecgggea
gcectegecga
ttcagggcgg
cggtggtcect
cacacgccca
gggccggtge
gagtgaccgyg
acgtcgagceca
agggggagaa
ccggggccgg
ccggtcgega
ggccggaacg
acggcggege
ceggtggece
tggtcgaaga
agccgcaccg
cggttctcect
agccgcggec
gcgggctgec
ctggggcgga
accgtggegt
aggggaacaa
ccegtecccaga
gccaacgcgt
accgccgcac
tccagcaact
acctcaccca
acccccaacce
cacgcaacga
ccecggegece
aaccaccgcg
cgcggccgcec
aaccccgace
agacgccgcc
acaggcgcect
ggcacctcac
accgeggcecat
cccgggtgec
ctctecggge
tcegteegeg
ccggccgcge
accatcagcc
gcgacgeggt
gctaagtgcg
cgcgeegegy
tctgetteeg
gcggcggtgyg
cggcgtgege
gcecctecgcag
gcgaacacgg
tcggggeega
gcgaaacgca
gcggtggega
accgtttegg
gcgtggcetceca
gccagtacgg
atgaccgege
acggcggcca
agccgggcgyg
atcgagtgece
gcggtcetcega
tceggegegyg

gcaccacgga
cgteggegac
cgggcecactce
tgagceggge
ccagggggac
tecgegecggg
cgecgctecte
cgagcgcgaa
gggcgtcgag
cgacegtete
agccgaccgce
ggagcaccgg
cggccaggga
ggaaggaggc
cggegtcage
cgagggtget
cggccagcga
cggtgtggcce
ggtcctcggg
cggcggcggce
aggcggtgaa
cgeegetgte
ggccatggeg
cgccccagge
ccaaatgcgce
ccgacgagaa
cagcccccac
acgccgacac
ccteccaccac
acgtcacctt
caccaccacg
ccacatgacc
acgacctcga
cgcgaatcge
agtcacgccc
ccaacgccge
ccggecccgac
ccgecatege
cggcegagegt
tcegegegag
gcgcteegge
gcagcgecccyg
agcgatccga
agcgcagecc
gtaggacggc
ccgaggcagce
cgacgggccce
gggcgagcca
ccgtaccgcet
cggcccggag
tgtcggecte
gctcgatgaa
ccggcteecg
gttegeeggt
cgatcacgeg
cccgcaggceg
ccgettegte
caccggcgac
tcgegecgee
cgtcggeege
ccacgaggac
ccgcgaacag
agggttcgge

10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340



gaacatcacc
gagggcgtcg
ggcgccctga
catgttctcc
gtcgtgecacce
tcecgaggteg
gagggcggeg
ccagggaagg
ggcctcacte
agagacagcc
caactccacc
gcgaggcaac
agcggcctga
ccgetecacge
accecgtgeca
cgcectcacgg
accatcctga
agcatccgac
cgcacccectece
ctccacgaac
ctegeeceege
cgtectegate
caccgegteg
gtcggcgacg
cgacgcgggyg
ctgctgcggg
gtcgccgacg
gtcgggcgag
gtcgacgecg
gcggcatgece
gtgtcgacge
catggacggt
gcgcactgece
gggggggtta
tcgececggege
cgtcgagetce
cgttececgece
tcagctecte
tcgegggeag
gcgagtcgaa
ggcccaggac
gcggggtgag
gggccgcececg
cggtgaaccc
cctggttcag
cgegeteggt
ggccccagge
ccaaatgcgce
ccgacgagaa
cagcccccac
acgccgacac
ccteccaccac
acgtcacctt
caccaccacg
ccacatgacc
acgaacgccg
cgcgaatcge
agtcacgccc
ccaacgccge
ccggeccgac
ccgtcacgge
cggeeggtge
ggcccgegge

gacagcaaag
gcgaagacgg
ccggaacaga
ggcgtcegge
agcgcaaccg
acggcagtgg
agceggtegg
ggggtcgegg
ggaggttcct
gcccgacgca
gaccccgaac
gacgaatgcc
gcatgcccga
ccatacgtcg
tgegecteca
atcaccctce
ttgaccgcac
aaccgctcca
gcaaacgcct
accgtcgggt
cgcagcgact
gtcagegeceg
gcgttgeceeg
tatceggtgt
acgaccccgg
tccatcacca
ccggtgagga
tagacggegg
tccgeggega
atgcccacga
agccgcetegg
gacatcttceg
ggtccgecacg
ctgctetggt
gccgtcggcec
gtcgatcteg
tgtgccggece
cagcagcgcg
cacgagcccg
gccgagttece
ctetgecgece
tgcggcgtcg
cagcgcgcegg
ggtgacgaag
cgeegtgtge
gtagaagtcc
gacggaggtg
attggccgece
caacacgaac
cgccttacce
ctgagccaca
acccaacaac
cgcccccaaa
ccgeececcgece
acccacacca
cctcacacca
cacctggtcce
gceccggeteg
cacccgccca
cgccaccgca
ctgggtcacg
ggcgtceeget
gagttcggece
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ggcgttcgag
ggaacctcct
ggaaggcgat
cggcggccag
cceggtgtte
tgagatcgge
cctggecacg
ccegtgatgeg
cgatgacgac
cccggceccge
cccactcgac
gcatcgccte
tgttcgactt
ccagcaacgc
ccgcatccac
gctgggccgyg
tcececceegeac
ccaacaacac
tgcaccgeccce
cgggcatgac
gcaccgccag
ggcectcecag
tcagcagata
gtgecggetece
cccgctecag
gegectegtt
agccgeccte
cttegtceca
gctcccacag
tcgecgacggg
tctecttgac
gcttectegt
cacccggtac
gctcegecge
ggtccggtgc
gcgtegtggg
gggcccggeg
ttgececgagece
gtegecetegg
ttgaaggcga
accgtgcgga
atgcggcgge
acctggggga
tgctecccagt
agggcctcaa
ctgacgeegt
gcgggacggce
gcatacaccg
acatccagat
gccaacaccce
cccgecgeat
cccaccaceg
cccaccaact
agcaccacat
cccaacccac
ggcgcagccg
tcacecgeege
gccggcagat
agcccccaca
ccececgagtgg
agcagcacgg
gceccggecgg
agcecgcetegg

gtgggcgtcg
gcggagctcce
cccgcggcecg
cgcggcgagg
cagggcttce
gteggtgtece
cagtgecctcee
ggggtcaggg
atgggcgttce
ccgcececggggce
cttcgacgac
caccatcttg
caacgaccce
acccgecteg
atccececegge
accactgggce
caccgccagce
accaacaccc
gtccgacgcee
cgctacgeccce
atgcaatgcc
gcccagggtyg
gcecteggtg
gacgaacaca
cgcctceccag
cggcgagacg
gcggcagtag
gccgeggteg
gtcgtcgggg
ctegtgegeg
cgaggtgege
ctgectegetg
gggccgctac
gggtggtccc
cgccecgtege
cagcecggete
cgcecgecceeg
ggtcaacggt
ccagccggece
cgtegtggece
ccaggtcgac
gcagatcgtc
tgccggagat
cgatgtcgge
tgcececgacte
cgececegegece
cctgegecacg
actgccecceccecce
ccacacccgce
ccgcagecte
gaaacaccce
acgcacgatc
cccgctcecaa
gctecegeace
ccgtcaccaa
gcagcatgceg
ggccggagac
ccaccagacc
cacgcgcacce
ccacccagac
cggeegtgee
gtagcaccag
tgagggcgac
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aactccgeceg
tgaccggege
cgccgcgcga
tccteeceggyg
ctggtggtgg
tecegtgggece
tcecgageggyg
gcgggeccgt
gtcccactga
caggaccggg
ggagcatcca
atcacaccac
aaccacaacg
atcggatccce
gccagececgyg
gcegtcagac
acccgatgec
tcggeccaca
agcccacgct
ccggccagcyg
accaacgacg
taggcgatac
ccctegggeg
ccggtacgge
gacgtctcca
ccgaagaagg
gtagtgccgg
gcggggaage
gtggtcacgce
gcggccagga
agcgcaccca
tggggggcgt
cggccggcac
cgctteggtg
cagccggacg
cggtgegggt
ttcggggtcg
ggggtggteg
gcgcacccge
gatacggceg
cagcaccttc
cgacgcgccyg
cagggggctg
gaccgtgaca
cggtecgcecatc
catgecegeceg
acgeecgetee
actcccccac
cgtcaactcg
cgccaacgac
acacaacggc
cgccacatca
ctccaccegee
cccacgcgec
cacacaccce
gcggccgaac
gacagcggcc
gccccactge
catcgcacac
ccgggcettte
cgggtcgage
tacgecceegec
gcgcgegace

cgatctegte
cgagccgcetg
cgectgtgac
ccgeccggge
ccagggagta
cccggeggge
cggagatcac
cgectgecegte
cgccgaaggce
ccteggteag
catgaagagt
ccacacccge
gatcacccac
ccaacgccgt
catcagccaa
cgttactege
cataccgacg
cagtgccgtc
gccgggagaa
cgagatcgca
acgagcaggc
ggcccgacat
cccgegeggt
tgecegegeag
acagcagtcg
cggcgtcgaa
gcgtgtcggg
gggtgatcge
cgececggggta
gcteteggtt
gcacttcgtce
cggtggtacyg
acaccggtac
gacccgtegt
agggcatccg
ggcgacgcgt
ctecgegeegyg
aagatgatcg
accgcggcca
atccegtegt
gtgcgcetcege
acggtgggct
ggccggaagg
caggtgtcegt
ggggcgagtce
ccgtecccaca
gccaacgegt
accgccgcac
tccagcaact
acctcaccca
acccccaacce
cacgcaacga
ccecggegece
aaccaccgcg
cgcggecgec
agcccggatce
agacgccgcc
acaggcgcect
ggcacctcac
ggtgcgecgt
gggaaggcat
aacccctgeg
tcggecggat

14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120



ccagcggaca
cctegteegg
aaccgeccggt
cgggggcctt
aggcgtacgt
cgacccgtac
cggagccgeg
cgtegatcga
ggcgcagcag
agtacgcggce
gcagccgggce
gctccacctg
cgtcggegga
ccgaggcggg
cgcggacccg
cccacaacct
ccgegtagge
catgggcctc
cgtcecgegeg
agtcgagatg
ccgactccag
agacgggggyg
ccgccagege
ggttcgagag
cctegtggte
cggcggccga
gttcggeecg
cgaacgagga
ccgcgagecag
gcagggtgeg
caccggecggce
cgcccgeccg
gcggtgtgec
cggccaacgc
tgctggecgec
tettetgage
agccgtcgge
gggagaactg
ggtcgcactce
agcaggccgt
ccgeggtgaa
cgacgeccectt
ccagggactg
gccgetgetg
cgaaccggtce
cggggtecggyg
cggegteggt
gcagccggca
gcagctgetce
tctettegtt
tggtcacgac
gctcaggacg
gcggtcggeg
gaccgccgeg
ggacagcagc
ggccagcgca
gaccgcgccc
gaacggccgg
ttcgettacce
ttcggecgage
ggttgecggac
tceggtggeg
tcgecaggget

acgctccacce
cgcagcgccg
ctccagggcg
ggcggtgege
gggcaggggt
tccatgggeg
gtggagggtg
ggagcccage
cgcccgcagg
gtccagaccc
ggcggtcgge
cggcgagtgg
caaccggacg
gcegttgacce
gtcggccggg
gctgegeteg
ggcggcgacce
ccacagcgcce
gtcgatcgge
tgctgcgage
cagttcggeg
ccggecgetg
ggtcagccgg
tgecggcacga
ggccaggtgt
cagcgggagg
ggcggtcgge
gatcgcggece
ctccacgget
gggcagcgtg
ggcctgegtg
ttegegeceeg
cgtgeccgtge
gtcgeggatc
gtcctggttg
cteccgacage
cgcctecegeg
agtgaagagg
gccececggege
gtecgatcegte
gctgacgatt
ctggtagcecg
ggggtcgagg
gggatccatg
ggcccectge
cgagtacatc
ccecggcegage
ggccgccccg
ggtggcccgg
cgccatggtg
gcgecgtace
tecggecgatgt
agtgecgtcca
agaccttegg
ggtgcggtgg
gccggggtgg
atccggttge
tcggagegga
aagctgagca
ggctcegeegg
ccggeggecg
cgcagcgegyg
gcgtcgaaca
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accgcgcecgg
gggagctcca
gtccaggtga
cggccgacgg
acacggcggg
aacgcggege
gacagcgcegg
agggggtgcyg
gtggactcga
tcagggtegt
cggacgtcgg
ccggcgaagt
ccgaactecet
gcggcgacag
gccatcacgg
gcgatcaccce
tctececetggg
gcgagggaga
ggggcgtcgg
gcccgegege
cccatgcegg
cccgectege
gcgatcageg
gtggtggcgg
gcggcgagcec
acggtggtgg
gcctectega
cggcgegggce
ccecgecaceece
cegtgecgea
tgccegatgt
taggtggcca
gcctcegaceg
accttectget
acggcgctgce
cgcteccaceca
aaggccttge
gcgaagtcgg
agcgactgeca
agcgccggge
ccggccagga
ctecteccacg
ccggececget
gtgagcgect
acgaagcccce
gcctccacgt
agcaggtccce
acgatcgcga
tgcagctcge
gtacttceccect
gctcgtcgat
cgtcegtcgac
ggcgcagggce
gggtgaggge
tgggcggecyg
ggtggtcgaa
gcagttccac
cctecegegge
gctggtcgtg
tgtgcceccge
gggcgggtec
ccgggtcgaa

gtgecggegec

ccegtgecgag
ccagcagcca
cceggtageg
cggtcggcag
cgececggegece
ccaccgaggce
tggecgtgeac
ggcccatete
actccaccgg
gtgctcecegge
cgagcgtgcece
cgacgccggce
ccagecgcectg
agatcecgete
agaccatgcece
gggccgegte
agtggccgac
ccatcatggt
ggccgcecgeg
actcctcgge
tccactggga
cgacggcgac
actceceggte
cggagtaggce
tgcgggcctyg
gggagacggg
caacgatgtg
cgtecggeecg
attcgatctt
tegectcecac
tggacttcag
tcagcgcact
cgteccacgtce
gggccggacce
cccgcaccac
gcagcattce
agcggecgte
cgatgaccgt
ctgecaggtg
cctecaggece
gctgggecte
ccccggcgaa
ccagtgcctc
cgttggggga
cctecgeggea
cccagcecgeg
acagttcgtce
tcggcetegtg
ccgtcacgeg
tcgaggactg
gaacgcgaag
gceggecgeg
gaccteggeg
ggccagggece
ctggggcgece
caccagggtg
ggccgtgage
ggagccgtgg
gegttetteg
gtcecggtgte
gacgaggtcce
ccgecatgggyg
cagggtcget
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tgecegttgece
gcgcccggac
ccaggcggcyg
ccagaaccgg
ttcgaagagg
gcggaaccgg
gcecteggece
gacgaaggtg
ttegegegtg
ggtcacggtg
gaggagctcg
gaggggccag
cgegtcaceg
cgcccagggce
gcegttteeg
gtcgagggac
gacggcggcyg
gaacagcgtc
cagtacgtcg
cttgacgcgg
gcectgeccee
gtecgacgtec
gtcggcgagyg
ggcgtcggeg
ctcgegecagg
cggctecteg
ggcgttggtg
ctgecggceecag
ggacgaggcg
catcttgatg
cgaccccaac
ggcttegatce
ggcgggagtc
gctgggcgeg
cgccagtacc
ggcteccecteg
gggggcgagce
ggcgecgecyg
cagtgccacc
cagggcgtag
cagctcggcet
cacgceceggtyg
ccaggacgtc
gatcccgaag
gtacgtggtg
gtcggeeggyg
cgggctgegy
ggceccgeteg
cttgaggtag
gcgacggggc
atctcgtegt
ccgtegtgea
cgggegtegyg
tcectegatec
agcaggccgt
gcggggagec
gagtcgaatc
cccagcaccyg
gcggagagcce
gggtacgggc
gacagcagag
atctgcacgg
gacaggggag

gcggegtcgg
ggcgcaccgg
gactcgtcgg
tcacgcegga
gggctccagt
tccaggeege
tcggegatcet
cggtggecect
tteceggtace
gagaagaacg
gtgcggaact
cgcagtaccce
gccacggtga
tccagcagcect
gccagtcegec
agggcgectg
ggccgtacge
ggctggacca
agcaccgacc
aaggccgggg
gggaagacga
ctecectgecect
accgaggcecc
gcggtgatct
ggttgcgcac
ggttcctegg
ccgetgatge
ggcctggect
gtggtggcgt
acaccagcca
cacagcgggt
ggatcgccceca
agcccggceat
gtcaggccgt
gggtggccct
gcggggccga
ccgegetgece
gccagtgega
agcgacgagg
gcgacccgge
tcgagcecect
cggctgecegg
tccagcagca
aggccggggt
ccgggegtgt
gccaggcetga
acgececgecgg
tccagggtge
gcgcgcecagcet
gccgaaccag
cgtcggeggt
gggcgcgeca
gggcgggtge
ggtcgagtte
cgaggtgege
tgaccceggt
cgacctcgeg
cggccacgtg
tggccagecg
cggcggccgyg
cggggactgt
cctegtcecac
ggaagccegtt

18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900



gcgggcgaag
ggaccacagt
gagggcatcg
accggcgetg
caggtggacg
cgtgggcagce
cteggeeggt
gacgacggtg
gcegtecggg
gtggcgggeg
cgggtgccag
ggtgcgcagg
cactccggeg
ggcctegttg
ggggtccegt
gagggaggcg
gccgtecgta
gtcggtgatt
ctecggegecg
gtgcacgagce
gctgaggaac
gacgagcagce
cacceggteg
gcecteggtg
gaagttcacg
cgegtecggyg
ccgccaggceg
cagccggggt
ggcggtgggce
gtegggetcece
gctcaccteg
gcectteecggg
gacggcgtgg
gtccggegec
caggtgtgcg
caccgaggaa
gagctecececge
ctgetegggg
ggtgtcggeg
ccgetegget
gccegtectceca
ggggtggatt
gtggatgtcg
gtagccgagt
cggceggggcet
cteggegtge
ggcgtegtet
cagcgccagg
ggcccagagyg
gtggtcggec
ggagtcgggce
ggaggcgggg
gtaggtggge
cacgccegtgg
gcgacgcagg
ggagacggcc
cagggcgcgyg
ggcgttcage
ggaggatcgce
ctgcggegag
gctgagttceg
ggggcegttg
gtegegeteg

cgecegetgga
ccccaggcca
agcgtggegt
gaggagaaga
gcggcectcca
acgcegtegt
acgccggcega
gccgaggege
ccgeggegtyg
atgcggccege
gcgggcggcea
gcgtcegegg
gcgaacagtt
aggtcgaacg
acgteggtcet
tccacgaact
ccggcgaagg
cccatggege
aggtggcggg
accttctece
accgcgggga
cggtggtegg
ccgggggcga
cccattteceg
cctgeggege
gcgggcacca
ccettetecg
acgtacaccc
agcgeccteg
teggectgeg
gcgtegeege
gcgtccgggg
gcgtcggegg
gcttegecgg
tcggcggect
gcggcgecgg
caggcgatge
tecgaccggece
caccggatgce
ccggtgeggt
gggaagaagc
ccgaaccgtg
gagccggagce
tcggcgaaac
gtcgecgagg
agggtccagt
gcgceeccgggg
ggtgcggceca
gccaggtcgg
agccacgggg
agttccacgce
tegtegecac
agttccacat
gtgtaggege
gtgccgagaa
agcatggggt
gtggeccttcet
tcggeggtgt
ggcgcgaccg
tgcceggegg
gcgaccagcet
acggcggega
gacatggtca
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ggctctcectg
gcgacaccgce
tggcegetge
ggacgaatgc
ccttgggacyg
cgaggacgcec
gcagccggeg
ccagggceggt
cggcgatcag
cgagggcccc
tggtcaggac
ccecggegeac
ccatcagttt
cceggtageg
tcececagete
ccttggtgag
cggtggcgaa
gcaggacgtc
cgatctgcac
ccggtcgeag
ccgaggcggce
ccacgcacac
cgceggtgac
cctegecacgg
gtacggcgac
gcgcgaggcc
gcggggtgag
tececeggeacg
cggacgccgg
cggagcgecag
gtacggcgac
ctgegageceg
cgacatcgcece
ccgeggtegg
cggccaggcc
cgecegttgec
ggaagagcgce
gcatgaggaa
ggacggcgte
acagccggac
cgcccaggcet
ccgegtegece
ggtgcgcgcet
gctcgtagaa
cgtcecggeac
ctgeggegece
cgececgacgtt
gggtgagttc
cgaacgcggce
tggcgtceggt
cgcecgecgag
ggctggtggg
gacgcgagtce
ggcagacggce
ccgecgegga
gcgggctega
cgaactccac
cgagcagccc
gggcgagcac
tgtcgacgcee
ctgecaggge
cggcgagecg
ccgegaccat

gteccagtceceg
ggggaggccg
gtaattgccc
cgacaggtcg
cagcacgcgce
ggecgetgtge
gaccgegtece
gaggtcggeca
cagctggegt
ggtgcecgeeg
gagctttcceg
gtcgtgggtyg
ccgcagcagt
gactccgggg
caggaaccgg
cgagttcaga
gtcgagggtg
ccacttgecg
cgcggccatg
gtccgeccagg
ccgggegtag
cgggcccagyg
gcecggggecg
atacatgcceg
gcgcacttgg
gtcgagggtg
cggecccegtece
caccgeggte
gtcgtegtcee
caggccccat
cgcgccgegg
gcgctggaca
ggttcecggte
cagcgggccg
cagcacgtcg
ggtacggagg
gtcggegecg
cgagtcgatc
ctgggagacg
gccgegecage
catggtctge
ctgggcctgg
caccagtccg
gtcgeeggtyg
gtcggeggeg
cteggegegyg
cagccgcagce
ctcgatcegg
gcccggcage
gcccaggege
cagcgggtgg
gctgtaccag
ggggccgaag
gacggccagg
ggcgceggeg
ctccaggaac
cggctegege
accggtgacc
ctcccgcaga
ggggatcggg
gtecegggtet
gtegetcecag
gcegeccttg
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ccggccatee
agggcccgcec
tgcgecggge
aggtcgeggyg
cgcateceget
accaccgceceg
gcgteggaga
accagttccg
acgccgtgat
gtgatgagca
gtgtgcctgg
acgacgggca
cggccgagtt
tggtcggege
ccgeeccggge
acgacgtcgg
cgggaggagyg
gtgctcgegg
ccgacgcectce
gtgaccagcc
gaccagccgt
cecgeegttee
acctcgacga
agggcgatga
ccgtgcetcceca
aggtcggcgce
gtgctgtcgg
tgcggttcge
aggtccacca
geggceggecyg
gtggccacga
aggtccageca
ggcactccga
tcecgggecga
ggccccgega
ccggtgeecg
accgggcggce
tecggegaceg
ggcgagatge
gcgaagggca
agcgecgegt
acgggcagcg
cggaagaacg
tccagttgtt
tecectecgegg
gcgtgeacgg
cggacaccgce
ccggtgeegyg
agcgccgccce
gcggtgtaca
tcggeggegt
tagecgcetcge
atggeccteceg
cagcgggggce
tcgetgateg
acgtegtgge
atgttgcggt
gtcgagtaga
tgcteccteca
cgggcgtgeca
ccggagacgyg
ggcteccagece
ccggeccagec

ggctggtgte
gccggacggce
tgcccagcag
tgagttcgtce
cgggggtgag
tcagecgggtg
cgtegecagge
cggegeccte
gggtcgccag
ccgtgecgta
cctggetgat
gtgggtgcag
cgtegggtece
cgacctgcete
ggagcagccec
cgcgggacgt
cgaggtgttce
tggccagcac
cggcggcggc
cgtagtaggce
ccgggatecgg
acaggccgag
cggtgecgge
gggcatcgeg
gcggggcecte
cteggecgag
cggecccegete
cggaggcgag
gcaggaaccg
cggeegggte

ccaggcgggce
cctggcagge

acacgaaggc
gtgcgtcggg
ccacccagcg
agccgetggt
cgcccaggag
cccgteccte
gcacgtgcag
tceggatgeg
ccaacagcgc
cgacctcege
gcccgtagcece
cggcgeecggyg
tgagcagccce
cgaagcggceg
cggactcggy
cctggeggece
ccatcagtge
tctgagegee
ccaggccgag
gctggaaggg
cgtegatcete
cgecectgace
tctectggag
cgteggegat
accagtagtc
acgggatgtc
gcatgtcgac
ccececteege
cgcaggtcte

ggggacgcag
gcagccatge

21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680



ctggctgege
ggcggcggceg
acgccaggtc
ccggtcgage
gtggggcegg
ggagcggteg
gaacaccacc
ttecgacgagg
ccgetgeteg
ctcggggtgg
gttgtgcgeg
gtcgecegteg
ctecgacgacg
cagtcecgteg
atcccattceg
ccgcagggcec
gatgttggac
ggcgagcagt
gaccgcgtceg
ctgctgggec
gctgeececcge
caccagcagc
cttgetgegg
ggtggacatc
ctgcaccgece
ggggeccctcee
ggttgcgatg
ccegttggtg
ggcccegtteg
cagggecctceg
gaatccgect
ggcttegttg
cagcaggtcc
gatgatggcg
gtcgecceccgg
gtcgaagacc
cteccagggeyg
gtcgccggag
gacgtgecege
gtegeegttg
gaacagtacg
ggcgaccgca
gtccgggtcg
gggcgtgecg
ggcgegtteg
gccgcecccac
cgccaggteg
gccgggcgec
ggagggcgcg
tacggggacg
cccggcecage
caccgtcgtg
ggcgteggec
ctggteccteg
gggctgcgeg
ccgteccagg
gaccgcgccg
gaccagggcg
ggtgcacagt
ttcgagcagg
gaccgttcceg
tteecceggtg
cagececccette

agggcgacga
atctctecect
tcggcgageg
gagggcgcgce
agcgcggegt
aacagcccegt
tggtcggegg
tegtecgaggg
aagcgggtgce
gcgagcaggt
gacatcatca
gcggecggtt
acgtgggegt
gcccgetggg
atcttggacg
agcaccatct
ttcagcgage
gcgectgett
acgtcggcgg
ggaccgctgg
accaccgcca
attceggetce
cegtecggeg
accgtggege
aggtgcaggg
aggccgaaga
taaccgtcga
ccgacgaaga
aaggattccc
cgggggetga
tcgegecacgt
tteccatcece
cacaggtcct
atgggctcgt
ccgaggagtt
agggaggtgg
gtcagcgagt
gactgcceega
ttgtggccgg
ctcggggega
gcggggcgcea
ccgcaggcegce
aggggggcca
ccggeccagg
gccagcgegt
acgccggaga
accaggtggce
gtctegttcea
tgctegecga
acggaggctc
accacgcggt
atgtcgececgg
gggttccgea
ccgeegggtt
ggcaggtcga
ccccacagtt
caggtgacgg
agtgtggcgg
ccgagcagcg
ccgagcagtt
ccgaaggagg
ggcacgatca
cactcgacgt
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tgecgegeege
gggaatgccc
agaccatcat
cgggttcccg
cgcaggcgceg
cggeccatcte
tgeceggeggt
ccgegatcag
gggtggtgat
ccgcgcgcag
acggcacggt
cgggcgcgag
tggtgcecget
gccagggect
aggeggtggt
tgatgacacc
ccagccagag
cgatcgggtc
gggtgagccc
gcgecgtcag
gtaccgggtyg
ccteggegag
agaccgceteg
cgccggcecag
cggcgaggga
cgtaggagag
agctctcegtce
ctecggtgeg
aggaggtttc
tgccgaagaa
aggtgtggtg
ggtcggtcgg
cgggggactg
ccgtectgtgt
cctcgeccgag
gcagcttgag
cgaagccgag
ggacggegge
actgegeggt
gttecgacege
cccaggtgta
tgcecgegetce
ggccacgccg
ggctccagge
cgaggtgege
ccgaggagaa
cggeggecgt
gcggggcecag
gcaggccgge
cggtgagtcc
ccgegecgte
cgatgaggac
ggacgcggceg
cggcgaggac
tgaggccgece
gggctccgge
tccacagegg
tgactgcggt
aaacggcgcc
cggecgegtece
cgategectg
gcaggcgceag
ggtagccgag

gtegtcecage
gacgaccgcg
ggtgaacaac
gcacagcacg
tgcggtctcece
gggccattge
gccccgeage
ctcegtgaag
gagggtgtag
ccggcgcgece
cacctegtge
cagctcgggce
gatgccgaag
ggcctcegteg
ggcgtgcagg
ggccacaccg
cgggtegteg
gcccageggt
ggcatcggcg
gcegttgetg
gcecttette
gccgacgecg
ctggecgggeyg
ggcgtagteg
ggccgagcag
ccggccggac
gcegtectgg
getgecgege
caggatcagc
gccggggtceg
tcecgggtgag
gaacggggtg
gaccccgecg
cggggtctcg
gtggcgggcg
gccggtggeg
gtcgeggaag
ggcgtgggeg
cagttecgegg
gcgcagccge
ggaggcggcg
cagcatgcgg
gttgaggaac
cacggagagt
ggtggcggee
cagcaccagc
ggtcttggeg
cggtacgagce
cagggtggtg
ggcggcggcg
ctccaggagg
ggtgcccegg
gccgaagacg
gccggegagg
ccacacctceg
ggtgcacgge
tgeggtgetg
gggcacggcg
ggtgacggcg
ggtgcgggee
ttecacggtg
gcececgggege
ccggtegeceg
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gagagggcgce
gcecggttcga
acgggctgca
tccagtacgg
aggaaggagc
gagccctgge
acgagcgggt
ttetegecga
ccgacgtcegg
tggtcgegea
caccactcct
gcggtggget
gaggagattc
agcagttcca
gtgcggggea
gcggeggect
cgeceggtecece
gtgceggtge
agcgectege
gcgecegtect
tgagcctceg
teggecegtet
aactccacca
cactegeccee
gcggtgtcga
atcacgctgg
agcagcggca
agctcecacceg
cgetgetgeg
aactecggeceg
ccggggtegg
atggcgtcga
ggcagccggce
gggcceggtcee
agcgcggccg
gtgctgagcecce
gcgcgggcegce
cggaccagcec
acgagttcgg
tgcacgtceg
aatcggttcce
cgcagggtcc
tccgettcecgg
gcgggcacte
gcgtagecage
gcatcgaggce
gcgagggcgg
ggcggggcgt
cggteggtga
gcctgtgegyg
gagcggatca
gcgcgccagg
cccgecatee
cggtcgagga
ggcagctcca
agttecgtcgg
ccgaggtegyg
gggtggtcgyg
gtgtcgecgt
gggtcgacgg
tcggcgaggg
cageccgecgg
gactccgggg

cggcgacgtg
cgcccagcga
ccacgtcgac
accagccgag
tggagtcgcect
cggggaagac
gcggecggee
ccacggcgge
ccgggtgcag
gggcggcgte
cggaccagac
ccggceggcete
cggccecggeyg
cggctecege
gcgtgecgtg
gggtgtgtce
ggccgtaggt
cgtgegecte
ggatcacctt
ggttgacggc
acagceccgcete
cggcgaacgce
gcatctcggg
ggcgcagtga
cggtgacgge
cggaattgcc
cgtagtgctg
ggtcgatgcece
ggtccatgge
cgtegtgeag
ggtcgtagag
cctegecggt
aggccatgec
ggtcggeggt
ggttggagtg
ggtcgegeag
tgttcaccge
gcagcagggt
aggtggtcga
ggatgtcgtce
actcgacgtc
gcactgcectce
cgccgtcggce
cggcggcegeyg
cctgggeege
cggcggcggy
tggcgatgtce
gcacgacgac
cgtcgcageg
gggcgtcggg
gccgaccggg
ccggggagec
ggatggcgat
cccgggegte
gcgecggecac
gggcggtgge
ccagggcctyg
gcecggecegte
tgattgccga
cgatgcggeg
cggegtgetg
tggcggageg
cgecttegee

25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460



ggttteggeg
gaaggcgtag
cggtacgccg
gtcgecgecge
tacgeccgacg
gagcatggcg
gtcggegteg
gtegeectcetg
gacgtagtgg
ctccagggceg
ggggccgttg
gggcagggcc
gcgcagggec
ggcgatctcg
cagcgccgeg
gaggccgggce
ggagagcgceg
ttcggcgecce
gatgtcecgec
gagggcgteg
gcggteggeg
gtgcgegege
ccagaccacg
ggacgcgggg
gacgcgtggt
cggcacggac
gggtacctca
gtcaccgget
gtgggcgttg
gcgetgegge
cttggcecgag
caccatcttg
cagcgagccc
cgcaccggcec
cacgtccccece
cggaccactg
caccaccgcec
cacaccaaca
cccgtecgac
caccgtcacce
cagatgcaac
caggccgagce
ctgtcecgetg
gccggtgaag
caacgcctcee
acgcggcgaa
ctceegeacg
ccagccgcgg
gaggtcctcce
cggctcacga
catcgcgege
catgcgtcat
cggctcactg
gceggtegat
gctegeegga
cacgggcatc
acaggtcttc
ccgccgtcaa
cgagggtcgce
ccgtgaggga
cgecegtgtece
gctecgggege
cgggaggccyg

gtecttegece
gtcggcaggt
acgacctggg
agcgagccga
gtgaggacgg
cgcacggtceg
agggcggecg
tacggcecgga
gagtgggagg
accagcagcg
acggcggcga
accgaggcca
acgatccggag
ccectgggagt
agtcccacca
gcecececgggeg
ctctggcaga
atccecggecce
gcggtgeegt
accggggcgce
gccagecgcat
aggcgtgegyg
gtggaggggg
cgaggagcgyg
gcggacgcat
gcatggeecg
cctgtcacag
gcggctgege
gtgcecgetga
cagggcecggyg
ggtgcgtcga
atgacgcegg
agccacagcg
tcgatggggt
ggggccagtc
ggcgeggtca
agcacccgat
cccteggece
gccagccecac
ccaccggcca
gccaccaacg
gtgtaggcca
ggatcggcgg
actccggtac
cacgacgtct
ataccgaaga
taactcttge
tccgegggga
ggcgacgcca
ctcgeegact
cgcaggtact
gtcatgggtc
gaaatcgcectg
caccacatcg
gccgacggtg
gcegtegteg
ggcaccggcc
ctcgecgage
gggcaaccgce
gtcgaatccg
cagcaccgec
ggagcgceccce
gtggccggta
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ggtcgggecyg
tcacceggece

ccteegeege
cggccggtac
ggtgcgegga
gctcgaageg
tgtcgaggag
ccggggcgag
cgtagtcgac
ccteccaggge
tctcececacgee
tgcecgecteg
cggegtegte
ggccgatgac
tgacggcgaa
cgccgcegcag
gctccagttce
actgggagcc
gtacggcgtc
cgttgtctee
ggccgatgtce
cctgggegeg
tecgegggegt
acgegtegeg
ggcccggcac
gcacggacga
gcgegtegee
cgectgttge
cgccgaaggce
cgteggtgag
cgtggagggt
cggctecgge
ggtcceggece
cgcccagagg
cggcatcagc
ggccgttget
gcccataccg
acacagtgcec
gctgececgega
acgccatgtce
acgacgaaca
cccggcecgga
cggtgccgac
gggtgccgeg
ccagcaacaa
actecegeatce
ccggcacgec
acggggagat
caccgcccgg
cgacttcgeg
cccgcaactt
agggtgcgga
tcgagcaggt
ccggggecgt
agcgcggcca
gtecgeggega
ggttegtecg
aggagttcgg
agcccggtge
gcgtecttga
gcgacctegg
gcgagcecggg
ccggectege

ggcggagcecg
ggcccegggg
ggaggtgagg
cgcggtgcecg
gcactccacg
caccgggagce
cgecegecteg
gacggtggceg
gtcgatgcgg
gecgggetcet
gccggcecgage
cccggcecagt
cagggagagc
ggcggegggt
ggtggccgge
tacgtcegetg
ggcggcgaag
ctggccgggg
cggggtggtc
gagcagcacg
ggtcggcgag
cagggcggga
gtegeecggte
tggtgcggac
ggacgcgacg
gacactggtt
ggtcacgggc
ggtcteggeg
ggagatcgca
caactccacg
gcggggeage
ggcggcctgg
ctggcgcectca
ggtgccggtg
caacgcctcg
cgcgecatee
acgagcatcc
gtecegeaccee
gaactccacg
acactcaccc
cgccegtgtece
tgcgacgctg
ctggtggctg
cagcgagtce
ccgetgetge
gaactcggece
cggcteeggy
cgcgtcegta
gtagcggcac
cagccgcetceg
ctcctegtte
gcggttcage
cgaacaagtc
gggggcttte
gcaggecgeg
ggctgegetce
ggaccgggcce
cgagggacag
gcgegttcag
aggaacgggc
tcegeaccag
tecgecagtge
cceceggegec
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acccagtagce
tggagcgtgg
aagcgccgca
acgctttcca
aacgegtecga
cgcaggttge
acggtggagt
agctecctcee
cggactcggg
ccgcagacga
cgtgecctcga
tcgecgggega
gcgocccgeca
tcgacaccga
tggacgacgt
agggtccagt
gccggggcecyg
aagacgaagg
tcgceggegg
gcgegttggg
gtgtcgggga
gcggtetegg
atggacgcett
gcgtggectyg
cgtggtgcgg
ccagccgccg
tcectegectg
ggceggttect
gcecgeeggg
gcgetegggt
gtggagtgcec
gtgtgcccga
cttecegtagg
ccatgcgect
cggatcacct
tgattgaccg
gacaaccgct
tcegecaaacg
aacaccgtceg
cgccgcaacg
atggtcacag
cecegeggtge
ccgtagtcgt
ggcacgatcc
ggatccatcg
gcctegtgea
tcgtacagec
ccggcggcca
gccatgecca
cgecgegetgt
gttgcagaca
agccggegeg
gtcgtcggag
tceggegecee
cagecegetgt
cagcecggteg
ggcecggttcee
cggtgtgggyg
ccggttgegyg
ggcgcccace
gtecgagecagg
cgcggceggeyg
cgccacgget

gttegegetg
cccagtccac
gaccgceecte
cggtctggeg
tgcegtegge
ggtaccagta
agaagggcac
ggatgctcte
agccctcegge
cggtegacce
catcggtcge
tgacctggga
cgcaggccge
gggatcgcca
cgacgeggte
ccacgtacgg
tgtccagecag
cgacccggcg
cgagggcggc
tgagggcggce
ggcgctcaag
cggacagcgyg
cgteeggtge
gcgcggacge
acgcatggcec
cgectgeege
ccacaggtgc
cgatgatgac
gacggtgctc
cccattcgac
gtatcgecte
tgttggactt
tggccatcag
ccaccgcegtce
tcecgetggge
cactececcecyg
ccaccaacaa
ccttgecacceg
gcgtcegecat
actgcaccgce
cggggccctyg
cgaggccgag
ggtacatcac
cggceccgete
ccgeecgecte
ggaagccgcece
ccteggegte
cgaggtccca
caatcgcgat
gcaggtcgge
cggttctecct
cggcgeggte
gccgacctga
ggtcecggatt
gcggcgegga
aatgcgcetgg
gcteggectg
tggtcgaaca
agatcgacag
gcggeggtgt
agggccgtece
tcggeecgggy
ccgggcgcege

29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240



tceegeegte
gggccgeggce
cceggtecgaa
tacgcgegge
agccgagcga
acgegttgge
agtacaacac
cgteegectt
cgtegtegag
cgccgagcag
cggcgcccag
gcctgetgac
ctgcggecag
cggecggetce
ccacgtegge
cggccaactg
cgecegtegac
gcccccagac
gggtcaggac
ggacgccgga
gtcgggecctg
cgaggagcecct
tggtcaagtc
cgaaggggag
ctteggectce
gaagcggcac
cgggtatgcg
ccgeggegat
cggcggecatc
cgcccaacgg
cccegtaacg
cgtegeegeg
cggctgecgaa
aggcgccggt
cgctctcgtg
ggtcggecage
gcgecgegag
agtggagact
ggatctggac
cgcgcggecag
gcaccacgcc
tcecggeeggt
ggtgttccac
ccgeccageca
caggctcgga
tggtgaaggt
cctegtecce
ccacaaacgt
cctececgaac
cacccgtcac
cagcaacccg
aaacctccaa
gcaccccocge
cccgaccace
ccategececce
ccgecatcage
gacccaacac
ccaacgcaaa
tccecegecte
ccaacacctc
taccaaccca
ccgaaccccg
catccagacc

tgecegggacg
gcgcaggtcg
cagctccagce
gtccgetete
cagcgcgggg
cgcggcegtac
cagtggaacc
gggccgecagt
caccccggceg
gcggcggagyg
attcgtgagt
gagcaggagg
tgcteccgagtg
ccecggcaceg
cacgtecggece
agcggtgtcece
gtccaccaga
agcggcaccce
cacgagccgce
gtctgcaccg
tacggcttceg
gcegtgggge
gaggaggatc
cacgtgggta
cggtccgacg
ccagtceccacg
acgcagtgcc
cgacaccgceg
gtggcgeegt
gtecgagecage
ggcggcatcg
acgccatgece
gagcgggtac
gagttcggcg
ggggtgggga
cggggcgagce
gtgcggggaa
cacctcacgg
cgggttgtece
accgatccegg
gcggtcccac
ccacacctcg
cccatgcagg
gtagcggtcce
gggagccggce
ctccagetcece
gtcgagacac
atccacaccc
atgccgcacc
actcgacacc
acgaaactcc
ccacctgecac
ctcaccegac
caacccagcce
acccacaggc
caacgaaaac
caccgacaca
caacgccggce
cgcaaacatc
atccaacaca
ctgegecaccece
caccacaccce
ggccagcagce
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ccgaccaggt
aggcgcacgyg
gcggcccggyg
tccagcccgg
tgcceggegg
ccggectgge
ggcccgagtt
accgcegtcga
gtgtgcacga
gegtegeggt
tcecgeggeca
tggcgegect
ccaccggtga
gtctegtcgg
acccgtacga
gtggccagca
gtgaagcgge
gcgggatcgg
gggcggccge
gcatccgegt
agagtccgge
gcegtacgac
actteggegt
cgggcgtcga
accgcccagce
cggtagagag
agggagcggg
ccgecegtega
acgtcggtcece
gcgatcgggt
gcggegtgeg
gcgcgcagec
tgaccggega
aaggcgtcgg
gcccegtggg
agcccggagg
cgggtggaat
gcacccccgg
gcagcccagg
cttcctacct
accaagtggt
gtttecggcge
cctgecgecg
cgatggaagg
ggcaccggaa
ggccggteac
tgcccegeca
acatcacgag
cagtactccg
accgccacac
tccaacatcg
tccacaccac
agcaccaccg
accaaacccg
aacgcaccca
acacccgcca
cccacaccce
tgagcaaact
acctcacgca
cccgcaaaca
tgacccgtaa
gacgcggcac
tcececcacget

cacgcagtac
gcagcagtgce
ggtcgagcgg
tggccaggece
cgcgecgecg
ccgcactgee
cacgggtcag
tcegetegge
cgcaggtcag
cggcgacgtce
gttcggcgge
tgtgcegtte
tcagcacggt
ccgetgtgte
ggcgcgggac
ggccgggcaa
cgggctgtte
ccgegectece
cgggacgggt
tggtgtcggt
gcaccgtcge
tggcggtgge
ccgegecgac
tgcecgacgge
gcgtgactge
gg99cggcggyg
cggaaagcac
cggececgecac
aggagaacgg
ggagagccge
cgtecgggeag
ctcggaaggce
tgtcgagcgg
caccggttcg
ggtggccgge
cgtgccgggt
gcgaggggtce
ggccggaggce
tcagecgeggt
ggagcagcat
cggcgagcca
cgggcagttc
acaccccgcec
cgtacgtggg
ggccccggge
gcegecagtac
tcaccgtcag
cagcccccac
gatcccccaa
cagaacgagg
gatccatcaa
gacccaccaa
acgccggacce
ccagctegge
tcaaccgacce
catacgccege
gagcctcecaa
ccgtacaccce
gagaccgacc
ccccacecege
acaacacccce
cccecegcage
cccgaccgac
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ctceggeaga
gggctcggge
ggcgacgccyg
caggccggac
ggcggccagg

cagggcggcec
ctegtecagg

agtctggacg
cggatgttceg
acaggcccgg
gccgggtgeg
cacaaggtgc
gccgttgggg
gctgecggtg
ggcggegegt
ggcccgeage
ggcctgggeg
ctcgggaccg
ggctgtacgg
gtcggtgtcg
acgcagctcg
ggtggeggtyg
ctgeggegge
acgcagcccg
ggcgacggac
tgcggcggga
tggggagccc
ccgtaccegg
cagcaagccg
gtecgagcagg
ccgcactteg
cccttegtag
ctcggegeceg
gtcggcaccg
ctcgtgcgtg
ccagecgttg
ggcgacgggt
aggagcggec
ctcgaaggece
ctccagcagt
cgggaggtcc
cacggcggcg
ggtcgtgagc
caggtcgacc
gtagagggtg
cggcacgaaa
aacagcatgc
accatccgeg
ctcatccaaa
ccggtgaaac
caccgaatga
acccgeccace
attcaccgece
ctcagacgece
acgcgccace
agccacctcece
cgcccggaac
caacaacccce
ccccacctee
cccatacaac
cacccgacgce
aaccacaccce
aaccaccgca

acggtggcac
ctgaccaggg
gagcgccgga
caccagccce
gcgtccagga
gagaccgagg
tggacggegyg
gagagcacac
gcggggaget
acggtgacct
tcggggecge

cgggcggttt
tccagegtcet

tccaggtcgg
ccategegea
gacgccetgeg
acccggacga
gccgcaccce
gcgtecgtac
gtgtcggecga
tcgaggaggce
gcggtggegyg
agcggcetegt
gccgeggtgyg
actcgecceegg
agccggtecyg
tcgeggtcega
agcgeatgte
tgtcegecgt
gcggggtgea
gcgaagatct
cgcactcegg
gcagggggcc
tgggggtggc
tggtcggcat
tcacgatcct
tcgggeegtg
acgacgaccce
agtteggega
gcggatcceg
gcagcggaga
gcaagcagcg
cggggcagag
cgcecggeegyg
gcgagtgegg
gcaagatcac
ggacccacct
aaccgcaccg
cccgcaaccg
tccaccgaag
aacgcatgcg
acaccatcca
gcaaccgaca
cccaccgaca
accaaccgca
cccaccgaat
aacgcecaccet
gcatccacac
cccacaacce
tcacgccecca
cccecgcaceg
gccgeccacag
cgctcaccega

33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020



acgacgcacg
ccacgtgcectce
ccggccacgce
ccgacteccte
aggcagaaac
tcagcaactce
gagtgcgagg
ccgcagcagce
ccacccgete
ccgtaccegt
ccaacgcctce
tcgcaccatc
gacgagcatc
cgtcecgeacce
agaactccac
cacactcacc
acgecegtgte
atgcgatgct
cgaactgcga
gcagcgagtc
accgectgetg
cgaactcgge
ccggatcggyg
tecgegteege
ggtagcggca
ccaggcggga
tgtcgttctce
ggtcacagct
tcegttacgg
tggggtccga
tgtegtacct
tecgecgatcee
ccgtegatce
agccgcaggce
acgccgatct
acctecggega
agcgccacga
gcagccgcag
aacggaggca
aggaggagcg
agcccgagcc
gccacgtegt
gacaccgcgg
gcggecgegt
acgaacgcgce
ttecgaccgea
agcacgccgg
gccttecgea
aggccgacga
accaggagca
agggcgcegg
gcggaaccat
ctcteggeceg
gagtccactg
ggtgcgageca
ggtagggccg
tactccgact
tcgccggaac
cgttecgtect
gggtecgtcge
ttaccectac
gactcggegg
gcagtcaggg

cgacaccaca
ccgcaaccgce
cagaaccgaa
gaccgacggt
agccgcccga
caccgeeece
caacgacgaa
ctgagcatgce
acgcccatac
accatgcgec
acggatcacc
ctgattgacc
cgacaaccgce
ctccgeaaac
gaacaccgtce
ccgeccgcaac
caccgtcaac
gccggcegetg
tcegtagtceg
cggcacgatc
cggatccatc
cgeceecgtge
gtecgtacaac
accggcggec
cgccatgececce
cttggtcttg
ggcggtcatt
gctegtecag
tecgeececegge
cgacgccgeg
cgactcgacg
cctecagege
actcggccat
cgaccaggcg
cccggaaggg
cctgtteggt
tccgggegat
gggtgceggt
ccgeggecge
ggacgaggac
cttgctecggg
ccagacccce
gcagcccggce
aggagccctg
gcagcggteg
ggacggtgte
cggtgtgecac
cggcecgeggyg
gctcececegtte
tgtggcgcac
tgcagccggt
cgggatcgaa
gcccggecge
cegtegeegg
acgccccgge
cacgggattc
gggcggagcg
cggcctcgac
cggtccactc
cccagtcegt
ggacacgagc
gccgaatgte
cagtgcgcag
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agcgaatgceg
accgcctgec
gaggactcag
tcctcgatga
cgcaceccgge
gaaccccact
tgecegeateg
ccgatgtteg
gtcgccagea
tccaccgeat
ctcegetggg
gcactcccece
tccaccaaca
gcettgecace
ggcgtcgeca
gactgcaccg
gcecggecect
ccgttcacga
tcgtacatca
ccggceccget
gccgecgect
agaaacccgce
ccctegacgt
gccaggtece
acaatcgcga
tggagttcgg
gctgccacca
gaaggcaaag
gccgtcggeca
cccaggggtyg
ggcgtegtec
ggcgtccacg
gtcettggge
gctgagecgg
gcgttcggge
gaccaggtcc
gcgtceggtyg
actgctatgg
gcegegetece
ggcgggeccg
cggcatcgec
ggccatgccce
tgcgcgacgg
cccecggacgg
gtcgagggtyg
gagccegttec
cacaccggtce
gtcggecgaga
caggagggcg
gcecgtgecga
gatcagtacc
cgcgecgtet
tteeggegeg
ggttgetgece
gcgcagggceg
cggggagtcg
gagtagccce
cgcgccccgg
ccgcaccaag
acccgtacgg
atcecgcaccce
ggtggccgge
ggcggcgagg

caacatccac
cccgcaacgce
ccgcagcagt
cgacatgggc
ccgeecgecg
cgaccctega
ccteccaccat
acttcaacga
acgcacccgce
ccacatcccc
ccgcaccact
gcaccaccgce
acacaccaac
gcecgtecga
tcaccgtcac
ccagatgcaa
ccaaccccaa
ggtagccctce
cgccggtgaa
ccaacgccte
cacgcggcga
ccteeccgeac
cccagccacg
acaggtcctc
tcggcectcacg
cggtggcacg
actcctcgge
atectegtegt
gcggcgggcyg
tcgagegegg
gagcccagca
accggggcetce
gtggggtggt
ttgcgcagcet
tcgatctcgg
agcacggccg
ccggactecg
cgcagggetyg
ttggcecgtge
tceeggtgeg
gcgatgecct
gcectetegt
gctceccgega
ccgaggagtce
gcctegtgea
tgagtcagge
agcgggtgtt
tcgcatgeca
gcttcgggag
cgcgecaggt
gtgcccgecag
gaggcggggce
acgctetgtg
gtcgccgggg
agttgegget
tccacatcega
cacagtgecg
gtgaggacga
gccaggccac
gcatgagccg
gcgtccacge
acaaccacca
tcggcatggg
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cggatcagceca
ctcctecgaa
gacaacagcc
gttcgtceceg
gggccaggac
cgacggagca
cttgatcaca
ccccaaccac
ctcgatcgga
cggagccagc
gggcgcecegtce
cagcacccga
acccteggece
cgccagccca
cccaccggec
cgccaccaac
cacataagca
gtactccgge
gactccggta
ccacgacgtc
aataccgaag
ataactacga
gtcgacaggyg
cggcgacgcec
actecgccgac
cttcaggtag
atgcggtcgyg
cggtegecete
cggcgggcege
tcagaagccecc
gggcgaccge
cggcggggcy
cgaaggccag
ccaccgccge
cggccgacgc
tggaccgctce
ccececttgece
cgggaagcag
gccgcagage
cggtcagage
cgcggcgcag
cccacaggcce
gcgcgtcgag
cggcggcage
ggttccgtac
cggtcaggge
ccggcgacac
ggaaggtggce
catceggecce
gcggggcgac
ggtcgaacac
cgeceggtege
ccgegaccge
tggtgatcgg
cgececgatte
cgagggtgaa
cacccgccag
cgagccggga
ggccgagggce
tagcegtacg
ccgecaceccge
gtecegggtac

cggegggetce

cccacacgcet
cgggccgaca
tcggettcecgg
ctcacgccga
ctggectegg
tccacatgaa
ccacccacac
aacggatcac
tcececccaacg
ccggeatcag
agaccgttac
tgcccatace
cacacagtgce
cgectgecgeg
aacgccatgt
gacgacgaac
acccggccgg
ggggccgagt
cgggtgcege
tccagcaaca
aactccgeat
cccaccgecet
aacggagaga
acaccgcccg
tcgacttecgg
ctgcggatcet
tccacggtge
gtcgagecgg
ggtgcggecc
gacgagccge
ccgegcaagt
gggcagctcecce
cgtggtcgge
cagggagtcg
gtgcccgagg
cgetgegteg
gtgceggtcg
gccgecgeage
ggcgecgteg
ctggtcgage
ccgatggage
ccaggccagg
gaccgcgttg
ggagaacagg
ggcgtecggec
gcegtegtec
tgecgacaacg
ggtgacgccg
gcgecetgetg
gcgccgecce
ggcgtccacyg
cgecgecgece
tgecegetgeg
aacgagggcc
cagagcccge
gcggtcgggy
gtccggecact
atccgceccaga
gacgcgtacg
gacatgggcc
acccgecgac
gggecgttcece

cgcgccgggce

37080
37140
37200
37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040
38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
38820
38880
38940
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800



agggcgcgca
gcgggtccga
tgccagtcga
agcagcagtg
aaggctgatt
gtggcgtgga
ggcagcaacc
ccgaaaccgt
ccgaggcgcec
gcgaaccect
ccggecggecce
tgtttggtcc
gcgacagcege
ccetgttegg
acctecttegg
ccggagatgg
agcaacgcgc
tccagcececga
cagtagccac
gaatggaggg
gtgaaggtct
tegtceceegt
acaaacgtat
tceccgaacat
cccgtcacac
gcaacccgac
acctccaacc
acccccegect
cgaccaccca
atcgccceccac
gcatcagcca
cccaacacca
aacgcaaaca
ccegecteceg
aacacctcat
ccaacccact
gaaccccgca
tccagaccgg
gacgcacgcg
acgtgctcce
ggccacgcca
gactcctcga
gcagaaacag
agcaactcca
gtgcgaggca
gcagcagcect
acccgctcac
gtacccgtac
aacgcctcac
gcaccatcct
cgagcatccg
tcecgecacect
aactccacga
cactcaccce
gcegtgteca
atcacgcecttce
aactggcttg
agcgcgtcecg
cgctgcetgeg
aactcggeeg
ggatcggggt
gtgtgceegt
tagcggcacg

aggtecgegea
gcaccgtcca
cgcggtacag
cgtccagggt
cggcgcecgcet
gcgcgatgece
caccggcecg
caccggecgt
atgcccecgga
catacaactc
aggccgtgtc
actccggttce
gccggecctg
ggaggagcag
cggcccgcag
cgtggtegge
cggagccgac
agcgggcagce
ggcgttggaa
cagcgacgtc
ccagctcegg
cgagacactg
ccacacccac
gccgcaccca
tcgacaccac
gaaactccte
acctgcactc
cacccgacag
acccagccac
ccacaggcaa
acgaaaacac
ccgacacacce
acgeccggetg
caaacatcac
ccaacacacc
gcgcaccctg
ccacacccga
ccagcagcetce
acaccacaag
gcaaccgcac
gaaccgaaga
ccgacggttc
ccgcccgacg
ccgeeccccga
acgacgaatg
gagcatgecce
gcccatacgt
catgecgectce
ggatcaccct
gattgaccgce
acaaccgctc
ccgcaaacgce
acaccgtcegg
gccgcaacga
ccgtcaacge
cgagcgtccce
cgtagtcctg
gcacgatccc
gatccatcge
cceegtgeag
cgtacaaccce
ctteggecac
ccatgceccac
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ctcctecegte
gccatgggceg
cggttccgge
gaggacgggg
gcccgecggt
ctgecaggag
ccatgggtgg
gcecegtegeg
cagtcecgetg
ccecgacgtet
cggaacggcc
ctcgecgtece
ccegtegget
gggcgcatgg
caacaggtcg
cagccacggg
tatcggegtg
ggccgaggag
ggggtaggtg
gagttcggca
ccggtcacge
cccecgecate
atcacgagca
gtactccgga
cgccacacca
caacatcgga
cacaccacga
caccaccgac
caaacccgec
cgcacccate
acccgccaca
cacaccccga
agcaaactcc
ctcacgcaga
cgcaaacacc
acccgtaaac
cgcggcacece
cccacgcetec
cgaatgcgea
cgectgeccee
ggactcagcce
ctcgatgacg
cacccggccce
accccacteg
ccgcatcgece
gatgttcgac
cgccagcaac
caccgcatcce
ccgetgggece
actccecege
caccaacaac
cttgecaccge
cgtegecate
ctgcaccgece
cggeeccectee
cgtgagcaca
ctgggagatg
ggcccegttee
cgccgcectca
aaaccecgecee
ctcgacgtece
caggcgccac
gatcgegatce

gcagcctgtt
ccgggggtgt
gcgccggcecg
gcgectgecg
gccagcectga
aacggtgcca
agggeegegt
gacagccgeca
aaggccggygce
accggttegg
ggctccgegg
caccccggtg
gcctegacceca
agcgtcaget
gcgatcgeceg
tgggtggaga
gcgcecgectga
ccggtggagce
ggcaggtcga
tccecgegtat
cgcagtaccg
accgtcagaa
gcccccacac
tcccccaact
gaacgaggcc
tccatcaaca
cccaccaaac
gccecggaccat
agcteggect
aaccgaccac
tacgcegeag
gcctceccaacg
gtacacccca
gaccgacccce
ccacccgccce
aacaccccca
cccgcagcaa
cgaccgacaa
acatccacceg
cgcaacgcect
gcagcagtga
acatgggcgt
gcccgecggg
accctcgacg
tccaccatct
ttcaacgacc
gcacccgect
acatccceceg
gcaccactgg
accaccgcca
acaccaacac
ccgtecgacyg
accgtcaccce
agatgcaacg
aaccccaaca
tgccegeegt
ccggtgaaga
aacgcctcecce
cgcggcgaaa
tccegeacat
cagccacggt
aggtccteceg
ggctegeget
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ccgecagetgt
cggacctctg
tgccecaggge
gatcggcggce
cgcggagegt
acgtggtgece
cgaagagtgce
ccteggegaa
cgtagtcgta
cccccggcgg
gcgcgagcac
tctcggggeg
gcacctggag
cctcgacgece

tceceggggag
gcgccaccect

ggaacgggtyg
cggacaccga
cccgecggec
acagcgtggce
gcacgaaagc
cagcatgcegg
catcegegaa
catccaaacc
ggtgaaactc
ccgaatgaaa
ccgeccaccac
tcacegecge
cagacgcccec
gcgccaccac
ccaccteccee
cccggaacaa
acaaccccgce
ccacctcccee
catacaactc
cccgacgeec
ccacacccgce
ccaccgcacg
gatcagcacc
ccteccgaacg
caacagcctc
tcgteeceget
gccaggacct
acggagcatc
tgatcacacc
ccaaccacaa
cgateggatc
gagccagccce
gcgecgtcag
gcacccgatg
ccteggcecca
ccagcccacg
caccggccaa
ccaccaacga
cataagcaac
aggtttcgge
ctececggtacyg
acgacgtctc
taccgaagaa
aactacgacc
cgacagggaa
gcgacgacac
cgteggecgt

ttegeececgeg
cggtactgge
caccgggcge
ccgcaccgag
cteggetect
gcecegtgteg
gggatggata
gagctcegttg
gcegtecgeg
cggccaggcc
gccttecegeg
tgcggcaagt
tcgecagtceg
tcecegegece
cagcaccgtg
gccggtgagyg
gtccttcecat
gcecgtegee
gccgaaaccce
gagtgcggtg
aagatcaccc
acccacctcee
ccgcaccgec
cgcaaccgca
caccgaagca
cgcatgcgaa
accatccagce
aaccgacacce
caccgacacce
caaccgcacce
caccgaatga
cgccacctee
atccacactc
cacaaccccce
acgccccata
ccgecaccgec
cgccacagca
ctcaccgaac
cacacgctcec
ggccgacacce
ggcttcggcee
cacgccgaag
ggcctcggtce
cacatgaaga
acccacacce
cggatcaccce
ccccaacgec
ggcatcagcc
accgttactc
cccataccga
cacagtgccg
ctgcegegag
cgccatgtceca
cgacgaacac
ccggccggag
ggcgtcccecee
ggtgccgege
cagcaacaac
ctccgcatcg
caccgcectece
cggagagagyg
gccgeeceggyg
ggeccgggceyg

40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820
41880
41940
42000
42060
42120
42180
42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340
44400
44460
44520
44580



cgggtgtecg
gcggccaggyg
gtggcagcgg
cggaacgcga
tcggagcaca
agccagggtce
cgegtecece
gcggcgggaa
gtttcccagt
gcagcggagg
tccagggeceg
gctcecggecce
tgcgecaggg
cacactccga
tecgtccaggt
gtgagcgagt
ggccggtett
caggctgcga
ccggggccgg
agcctgeggg
gaggaccgcc
gcggceggtgg
ggcegtacceg
agcgcggcag
tcgagtgegg
cceggetgag
tcgeccaggg
cacaggacgt
gccteeccgac
agttcacgeg
agcagcatac
acgecggtage
tcggacgaac
cgggcgegcet
ggcgcgtccc
gtcteccaget
ccgtcgagac
gtatccacac
acatgccgeca
acactcgaca
cgacgaaact
aaccacctgce
gcctcacccecg
cccaacccag
ccacccacag
gccaacgaaa
accaccgaca
aacaacgccg
tccgcaaaca
tcatccaaca
cactgcgcac
acggtectteg
cggtegecac
tgecgegacgt
tgegecegea
tcggctgtgg
atgaccaggt
cggcccgege
cagtcgacat
atggccagca
tttgacttca
agcagcgcgce
gcgtccacat

cgacaggctce
aggtcgggtt
tcaggcggtt
tctcegggte
ccaggtcgag
ggeccttegte
gggggagagt
caccgtcgaa
ccacatcggce
teccacegge
cgacgeccgtce
acgggcccca
cgtcgagege
cgatggagga
ggcgggecge
cgagcacacc
cgggaatgcce
cggtcacttc
ccgccccgeg
cgacctgege
ggtttcececgg
tggcggegeg
cgaactggtt
gcgacggctce
cgacctgececce
cagccaccgce
cctggatcag
gcgtgetgeg
cggtaccgac
cgategeggt
gacccgecgg
ggagcccgge
cggcggcecat
ggaaagggta
agtcgatctg
ccggecggte
actgecececege
ccacatcacg
cccagtactce
ccaccgccac
cctccaacat
actccacacc
acagcaccac
ccaccaaacc
gcaacgcacc
acacacccgce
cacccacacce
gctgagcaaa
tcacctcacg
cacccgcaaa
cctgaccegt
gcctegtgtg
cgacgaccac
ccaccggatce
acgcectecte
gagcggtgac
gggcgttggt
gctceggeca
gtgtgctggg
gcatcttgat
gcgaccccag
ccgectetat

cgccegggge
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cgecttegetg
ggggtggtcg
gcgcagttceg
gaccgcegteg
cagggcccgt
cgcteegget
ggcacggcect
aagtgcccag
gacgatcagc
gccgaccgcg
ccgctcgaag
ggcgatcgag
ggcattggcc
gaagagaacg
agtgaccttg
gtegtegage
cgcgagcagc
ggtaccgagg
ccggceccgace
gcccagggceg
cacgactccg

gacggggacg
gtecectegece

cccgggcagyg
cagcccccag
gtcgegegta
cgcgacggceg
tgcggcaccg
cggcacgaca
ggcgagecceg
ccgggggact
cgtegecgaa
ggcggtggge
tgtgggcaga
ggcgccccgg
acgccgcagt
catcaccgtce
agcagcceccece
cggatccccece
accagaacga
cggatccatc
acgacccacce
cgacgccgga
cgccagcteg
catcaaccga
cacatacgcec
ccgagcectee
ctcegtacac
cagagaccga
caccccacce
aaacaacacc
tcecegeggeg
cgcacgctca
ggcgcccaca
cgagcgggcec
agtcggegge
geccgetgate
ccggcegcegec
ccggtccgeg
gacgcctgeg
ccacagceggt
cgggtegecece

gagtccggeg

tcggtaccga
aagagcaggg
agaacggtga
gccgaggegt
cgeegttecg
ccgcetteecge
tgegeggeac
gtgcggcggyg
gaggtcgcga
tegtecagta
gacttcgtcg
gtggcacgcce
gccgegtagg
aaggcgtcca
gcacgcagta
acgectgeceg
gcggcaagceg
gctgtcagcect
aggagcagat
ccggtgecce
tcgggegtgt
gggaccacgce
tcggcgagea
tcegcecaaac
agctgagcge
gtgatccaga
tcggeegtgt
tcaceggegg
gcggtgtgga
gagtcegteg
ccgcagccga
gtcaccccett
actgcggegyg
tcgatgegte
gcgtagaggg
accggcacga
agaacagcat
acaccatcceg
aactcatcca
ggccggtgaa
aacaccgaat
aaacccgcca
ccattcaccg
gcctcagacg
ccacgcgcca
gcagccacct
aacgcccgga
cccaacaacc
ccccccacct
gccccataca
gccgtceccac
agcgegtcca
ccgaacgact
cgcteccacgt
gacaccggcce
tcggtgggceg
ccgaaggagg
tcggeccagceca
tgaagcgtcce
gceeccggegg
tcteccaccee
agcgecgtac
tcggccaggg

27

acagttcgtc
tgctecggcag
gcgagtcgaa
ggcgcaggat
tcgacgaggg
ccggeccace
gggcggaacyg
tgacggaacg
cggccgcaga
cgtcgagege
ccgttecgga
ctcceccggge
cggcctgece
gcgggaggte
cggegtcetat
cgtgcagtac
cgteceggte
cctcgacaag
gcggggcgcece
cggtgatcag
cgecectgege
ggcggacatg
gcgteccgac
cgccccageg
ctgcgacgga
gcggggcgtce
ccggetecgge
ccecgcagcag
ccteggtgece
tgtegtegte
cggcggcggy
gagcagcggt
gggcggggtce
gtgcgtcecct
tggcgagtgce
aagcaagatc
gcggacccac
cgaaccgcac
aacccgcaac
actccaccga
gaaacgcatg
ccacaccatc
ccgcaaccga
cccccaccga
ccaccaaccg
ccecccaccga
acaacgccac
ccgecatccac
cccccacaac
actcacgceccce
ccgaaacagc
ggcctgecat
cacgcgtcac
gctcecgecaa
atgccagagt
tctetgecgg
acaccgcggce
gttccaccgt
gcggcagegt
cggcetgggt
gctcacgece
cegtgeegtg
cegeeccggat

gtgcagatgg
gttcagcccg
cccggcggac
ctcggcggec
gccgacggag
gtggccegge
cgctgagegy
cccgacgaag
ggccccggeg
gtgctcggga
cgccatcccg
ccggcgeegyg
ccegttgece
ggcggtgage
ccggteggag
ggcggcgagyg
ggcgacgtcg
ttcgeeceget
cgccecgggceg
tacggtgcct
gtccegggeg
gactcecggag
gaacgcacgg
ctgggcaagt
aggggccteg
gggtccegee
cggggcgagce
gtctgecggee
gcgcacggeg
cgaggccagce
ctgccaggtg
cggaacgtcce
cagccagaaa
cttcegattce
ggtggtgaag
accctegtece
ctccacaaac
cgcctecega
cgcacccegte
agcagcaacc
cgaaacctcc
cagcacccce
cacccgacca
caccatcgcc
caccgcatca
atgacccaac
ctccaacgea
actccecgee
ccccaacacce
cataccaacc
cgtgccccgg
cagctccgea
cgcaagcgaa
ccgegecgec
cggtgegagt
cgcctectea
ccgceccgeggg
gcccgacgac
gcecgtgtege
gtgceccgacg
gtacgtggece
cgectegacg
gacgeccttec

44640
44700
44760
44820
44880
44940
45000
45060
45120
45180
45240
45300
45360
45420
45480
45540
45600
45660
45720
45780
45840
45900
45960
46020
46080
46140
46200
46260
46320
46380
46440
46500
46560
46620
46680
46740
46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460
47520
47580
47640
47700
47760
47820
47880
47940
48000
48060
48120
48180
48240
48300
48360



tgecgeggaac
cccecggacga
gccagtacgg
cagcggecgt
gacatcaccg
acggccaggt
ccgegegtge
agcagatacc
acggcgccga
tettegageg
gcctcacgeg
ccgeectgte
aggtcccage
tcccagaggg
gcgatcgggt
tcgeeggggt
cgcggggtgg
agcaggtcat
tcgagcgega
agacggacga
gggtccctga
gtggtcagge
gtacggegtt
agggcagcga
gtctccaget
ccgtcecgagac
gtatccacac
acatgeccgeca
acactcgaca
cgacgaaact
aaccacctgce
gcctcacceceg
cccaacccag
ccacccacag
gccaacgaaa
accaccgaca
aacaacgccg
tcegcaaaca
tcatccaaca
cactgcgcac
cgcactcceceg
cggtegeege
taagcgatgt
tgcgececgea
gcggeggett
aggtgctcca
agcaggggtg
cggagcceggt
gtgcgttcecce
aggtggccga
gagccgtgga
ccgtgeagtt
cggagcaccg
ttgeccgatgg
gcgaggggtt
gcgtcgaagg
gaaccctegt
gctcgcagge
accgcaaggc
cgctggagge
gcgtagtegt
gggacgattc
gggtceggtcet

cattgggcgce
ccgccagcac
caacgccctce
cgggggccag
tggcgecgece
gcagcgccac
cgagggtgta
cctegtatcece
tgaacacgcce
cctececcacga
gcgagatgcc
gcacgtaggt
cgcggtegge
cggececcgega
cgtegteceg
gcgegetett
gcaggtcgta
ggagctcgac
tctegteggg
gctgctcggg
ggggegecte
ccggeccgge
ggaaggggta
cgtecgagtte
ccggecggte
actgeecege
ccacatcacg
cccagtactce
ccaccgccac
ccteccaacat
actccacacc
acagcaccac
ccaccaaacc
gcaacgcacc
acacacccgc
cacccacacce
gctgagcaaa
tcacctcacg
cacccgcaaa
cctgaccegt
cagaggtctt
agcgcagtgce
cccgegggtce
gcgecgegeg
cggaggccga
gcaccacatg
cgecegetegg
ccaaggggat
gcaggcagag
tgttggtcett
ccgcgccgag
cgacgaagtg
ctteectggece
cgacgccgceg
tgagtacgac
tgtggcageg
cggcgaggat
tctcgacgge
tggggccgeg
cggtggeggt
cgttcatgge
cggegtecte
cggeggecte
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ggtgaggccg
ccggtgacct
ggaccaggcc
cccgegcetge
cgccagagec
cagagacgag
ggcgatccgg
gtecegetect
ggtgtcgecg
ggtttccage
gaagaactct
cttgccgggg
ggggaaggac
gtcgacgecg
tgtgcegece
tgtccegtge
gacgagcgtg
cgcggtggct
gtcgtcgtgg
agacatcggc
ggtgctctce
gtcggecgeg
ggtgggcagg
ggcatccege
acgccgcagt
catcaccgtce
agcagccccce
cggatccecece
accagaacga
cggatccatce
acgacccacce
cgacgccgga
cgccagcetceg
catcaaccga
cacatacgcc
ccgagcectece
ctecegtacac
cagagaccga
caccccacce
aaacaacacc
accgcgagcg
ggcgcggtge
cgcgeeggte
ggagcgggcec
cgacgggatg
gcagttggtg
gccggggtge
ggcgggattg
cacggccttg
caccgacccce
ggcgtgcgec
cacctcageg
ctcacggtca
caccacgcag
ggcggcegeceg
gccgtcggga
caggttgacg
gagggccacg
cgttcccagg
gtgggcgceca
ccccacgaag
cagtgecttcecce

gcgeggtgac

ttgectggege
gcgcgecggg
gtaccgtcgg
cgggagaact
agtcecgcact
gaacatgcgg
ccggaggcca
tecgtgaagece
ccgcgcagcg
agcageccgcet
gcgtcgaact
acgcccggtt
gagatcgcgt
ccggggagygce
cgggcggecyg
agtgecggcca
gcggcgaggyg
gattccaggce
cccaggacgg
tccggggacg

gggggcgcgg
attccacgge

tcgaccegee
gtatacagceg
accggcacga
agaacagcat
acaccatccg
aactcatcca
ggccggtgaa
aacaccgaat
aaacccgceca
ccattcacceg
gcctcagacg
ccacgcgceca
gcagccacct
aacgcccgga
cccaacaacce
ccececcaccet
gccccataca
gcegtceccac
aacgcgtcga
tcgaagagag
cggcccaggt
gacagcagca
gcgtecggte
ccgecgatac
agtteggtceg
ggggtgtcga
accagtcccg
accaacaagg
tcgaccgggt
gggtcgacce
ggggcggtca

tacacggggt
ccctcacege

gacagcgcgce
cccccggcga
gcgaccagtg
acgtaggaga
atcggegege
acgcccaceg
cagccgagtt
atgccgaaga
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cgtectgatt
cgtcggagag
catcggcgga
ccacgaacat
cgccccggeg
tgtecgacggt
cgectegecgt
tcggeccegta
actcggggag
gctgegggte
cggccgcectg
cggcgtcgta
cggtgcegga
ggcaaccgac
ccgecccgac
ccaggtgttce
tgagccceegt
cctgggaggt
tcgeggtggt
ccgtgagcgg
tgtteccecge
tcagecgeecgg
ggccgecgaa
tggcgagtge
aagcaagatc
gcggacccac
cgaaccgcac
aacccgcaac
actccaccga
gaaacgcatg
ccacaccatc
ccgcaaccga
cccccaccga
ccaccaaccg
cccccaccga
acaacgccac
ccgcacccac
cccccacaac
actcacgceccece
ccgaaacagc
gggaggcggc
tgcgegtggt
ggtcgtgaag
ggggcggggc
cggccggggce
cgaacgagcet
gggccgtetyg
agttgagcga
cgatgcccge
gagtgtccge
cgcccacggyg
cagcctgggce
gcecggggee
cgeegtegge
gcacatagcecc
cgagccgtte
cggcgatgcg
acgacgactg
gccggttgge
cggcccggtyg
cctegecteg
cgagcatcag
acgeggegte

gaccgcactg
ccgctecagt
gaacggcatg
gccgggececg
cagcgcectge
gagcgeeggt
ggtgceggtyg
cteceggtgeg
cactceggeg
catggcggtc
gtgcaggaag
cagcccgtcg
cgccagcagg
gccgacgatg
cgectegtge
ggcgacggcea
ggceccggtte
gaaggtgcgg
ctcgegtacce
ttcgtecgtcee
ggcgteggtg
cgaccagtga
acccgaatgg
ggtggtgaag
accctegtec
ctccacaaac
cgecctecega
cgcacccegte
agcagcaacc
cgaaacctcce
cagcacccece
cacccgacca
caccatcgece
caccgcatca
atgacccaac
ctccaacgeca
actccececcgece
ccccaacace
cataccaacc
cgtgeceggte
gagttcctct
ggccagggag
ccgcgcggcce
cgggtgeggyg
cggctgggge
gacgcccgece
caccttcage
gccgggcagyg
ggcgccctcee
cgaccgtecg
ggtgcccgta
gcaggcggac
gcegeegteg
cagggcegtceg
gttggcgegyg
catggcggec
ggaggtgccg
cgcggtgtceg
gagcatggcce
gagcagcgtg
cagcgaacce
gcgetgttge
gaagtcgeeg

48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
49080
49140
49200
49260
49320
49380
49440
49500
49560
49620
49680
49740
49800
49860
49920
49980
50040
50100
50160
50220
50280
50340
50400
50460
50520
50580
50640
50700
50760
50820
50880
50940
51000
51060
51120
51180
51240
51300
51360
51420
51480
51540
51600
51660
51720
51780
51840
51900
51960
52020
52080
52140



accgcctcga
tcggtcagca
ccaacaacgg
acctgcatcc
ttcacgagcecg
attgtgtcaa
ggactgggat
attgccgagce
ggcgeccggt
geggtcacce
tgggcctegg
catgaacgtg
agctttcage
gcgeegetece
gtgtcaggtc
accgatactg
gggtgaggct
ggactggttc
gtggcaggtc
gtcggacttce
cacgatcgge
cttcactecece
cctggacaag
gcecggtcatce
ggagtgggtc
cttcaccgag
ccacgccaag
ggacggccgce
cgggcacgtc
gcaggcactg
actgegcetac
ccteggecceg
ggacccccgg
gcacatggcc
gggcaaggtc
aaacacgctg
ctggaactga
ctcacgaccg
ggcgggtcgg
gcggcagect
actacatgca
tggaacaact
agcacgccac
ggcgegtect
acgaagaatc
catgacaatc
cgecggeccte
tttecgaggag
ctgcgacgeg
ggtgccecgea
ggtggcegtce
cgtcacccect
ggacccgetg
ggcgcacggce
cttctaccce
cgceggagtyg
gcacgaggtg
caagctgcceg
ccgggcecctg
ggcgtggcac
gcgggccggg
cgccgacgece
gcagagcctce

tcatgccgeg
gtttccagaa
caacggcatt
ctcatatgct
tacagcggac
gttecegegga
cttecggaag
tgecggecgact
cgggtgcagt
ggcatttecce
tgcggaattc
cacgcgaact
accgggtcgg
gtcecgetecce
cgecettgetg
cegtgtegeg
gtgtcgggac
gctttcaaca
ttcggttacg
aacatggtga
gcgctggace
cggeggateg
gtacgggaac
gtgatcgeceg
gacaccctge
acgategege
cgggaagccc
cggctgaceqg
tccteccagea
gaagacctge
cgcagcccct
ctcatggaga
cacttceceeg
ttcggccacg
atgctcgaac
ttctacgagg
acccgagggt
cccgataagg
caggatcaag
gtecegtggte
cggccagacc
cgtcatcgece
ctaccgcctc
caaagacttc
cgactactac
cccttecteg
cagegggtgt
gagttcgeceg
ctggagctgt
cacaccttca
gatccgacgce
cgcaccaagg
ctggeggteg
gceccegttace
ggcaagaacc
gccgatcgga
cgggcgacca
cggctcgacg
ggttccette
ctgtacgtga
gttcagaccce

ccggecgggyg
agcctteccee
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ccgacgaccg
ttecctggatt
ggaccggtcg
cgccatgcca
gaacagttgg
ttegeegegg
gctttecgge
gcgcgcaage
gactcacggce
cgacctggec
cgcgaactcc
cctgggtgaa
ctecggcacaa
gagcggcatce
gcgttettea
cgtteggtece
cgatggagtt
ggacacgtca
acgactacgt
tgccgacgece
cgcccgegea
cccggctgga
agaacgtcat
aactgctggg
tgacgaacga
ccgegcetcaa
cggccgacga
atgtcgagat
ccetgetecag
gggccgatceg
tcaacaacat
agggccagat
acccggacac
gcatccacca
tcctectgga
ccgaccagcet
tecegtececeg
agcgeccgeca
cegtgecgge
gagtccggeg
cagtcctcac
gtccacggceg
gacgaacccg
gcccccgaca
cgcgactacg
acgcaggcgce
ccgectecgg
cgtactgcga
ccetgegege
tcgggacctg
cggacgggct
ccectgatgece
ccgaacggca
ggggccgeeg
tecggegecat
tceggetget
actceegget
cgtggaacgc
cgcagatcgce
tececgetgege
tgatccacta
cteceggecgg
tgggaccgeca

tctgeggeac
ccecggtgege
tcacttcggg
tgtcgcggaa
gcgacaggaa
attctcatga
gaaaagggag
accccgeccg
ctgegceccceca
cctgecettge
ttcgegaatc
cgcgcacgtg
ccgeececgeg
tcgacaaggt
ccgattcata
gcacaccgat
gagcaaggat
tceggtgttce
gacggtgtcg
gcccgagetg
cggaccgatg
acccagggtg
cgatgeegte
cgtacccacce
gggcctggag
ggagatgacc
cttgatcagce
cgtcaacatc
caacctcttce
cacgctggtg
ctteegette
ggtgatcgeg
cttcgacatc
ctgcectggge
gcgggtcgac
cactccgaag
ggccagggcece
tecgecgagaa
tgatcaggct
tgaccgtgga
ccccacgcgg
ccttcteccat
gagccggact
ccgtegecect
acaccttcct
cggctacegg
ccgcectatcetg
caacggccac
gctggacatce
gctggccgtyg
ttccectggac
cgtacatctg
cggectggee
gatecggcetceg
gggcgacggce
gcgcaactge
cgacgagctc
ccgceecgggeg
cgtccccgte
ggaacgcgac
cccegtaceg
ggcccacccg
ccteggggac

29

ggcctatege
tgggaaatcg
aaatcacgag
tgttectgceg
cgaccaacga
cacgggtcge
cggcattgtg
ccggggccgg
agggccgacg
ccecagecece
ctctgacaca
atctecccagg
gtgaatatgt
tceceeggacg
agctctgeceg
tttcaaggag
gcggatgccec
tgggacgagg
aacaacccgc
gaaatgatca
cgcaagctcg
cgcgcegatca
ggcgacctet
ggcgaccggg
tacccgaacc
gactacctce
ggtctggtcce
gtecgegetge
ctegtectgg
cccggegega
gtcaagcagg
tggagccagt
cgecegetegg
gcecgecctgg
ggcttccgcea
tacctgeceg
gtcecegagece
cacagccgag
cgagcagcac
ctteceegte
cctgcacgca
caccctcgac
ctgcatcggc
cgtcctcegece
gcacgacgca
gagttgeggg
cteggegetg
tgcgtggegg
ggtccegggg
tcecgecaccg
ccggegetgg
cacggacacc
gtggtcgagg
ggccacgtgg
ggcgeggtgg
ggctceceggg
caggcecgecyg
cgcacggccg
accgcetcget
gagctgegece
ccgcaceggt
cgcagtgaac
gacgagtccecce

tteegtteeg
gcacgacatt
atcttcagac
tttctggatc
acggcaatca
cgacgactgt
tcaggtcetgt
agtecggegec
gcecegetcac
tgccectgge
tgaactcgca
tgaaccgcga
caggttcceccce
gggagtcatt
ggatcgaggyg
ttecgactgat
gggggctget
gccggcaggce
agttcttctc
tcgggecggg
tgagccaggce
ccgaggaact
cctacgcact
acctgttceccg
tceceggacaa
tggaacagat
aggccgagca
tgctgaccge
aggagaaccc
tcgaggagac
acaccaccat
ccgccaaccg
acggcacccg
ccegectaga
tcgaccacga
tcegegtcega
ggccgtggac
ccteecegecee
atcgacccege
caacgcegtcet
caccgcaccce
gacggcttce
cccatggtct
tcacagcact
cggagcctca
ccgacatcga

aactggaggyg
tcggcagtgg
acgaggtggt
gggcgcagce
tggaggcggce
cggcecgatcet
acgccgcegea
tcgegttecag
tcaccecggga
agaagtaccg
tgctgegege
aacgctacac
gggccgacce
gcecggetcga
ccceggecta
gcctggegge
gtgcegtegt

52200
52260
52320
52380
52440
52500
52560
52620
52680
52740
52800
52860
52920
52980
53040
53100
53160
53220
53280
53340
53400
53460
53520
53580
53640
53700
53760
53820
53880
53940
54000
54060
54120
54180
54240
54300
54360
54420
54480
54540
54600
54660
54720
54780
54840
54900
54960
55020
55080
55140
55200
55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860
55920



ggcggeggte
gcgcacgccg
accgaggtca
acccgcectge
ccgatgatct
atctcctceca
ggcctggaca
atcggcaccg
cacggccccg
ctgttegget
ggcatgctgce
ggcctctacce
cgcggcgaac
ctgatcgaac
cagggcggcce
gaggagatcg
gagctgggca
gcatgagtcc
cgtcaccgga
gctgccggag
cctggeccaat
ctgegacege
ggccgagteg
gctgggecacc
cgtttccacg
gctgageece
ctaccaccgce
gtaccagtac
cgtcecegetg
ccggggeate
cggcgccgag
ctggteggeg
ctacaccaag
ggagcagacc
acgatgacgt
cctteecgegt
tecettectge
cccggacgec
cccetggeceg
atgggegege
gtgcgcctgg
ctctacgacg
gtgttcgecg
gccgtgggga
accggtgeeg
gcggccggeg
gcggaggtgt
ggcgtccgge
accgcggaac
gacgtgcccecce
ccgttcgace
acgggtcget
cgcgtecage
ttcgacgggg
ctgecagetct
cggteccacce
accatecagt
gagatcgaca
cgcaggctga
ctgccgaceg
tcettetacg
gacgtccggg
gacggctggg

cgggcggcgyg
cgcacgacgc
tgtcagggcg
gccccttgac
actaccecget
cccagcacat
tcacctacge
accacatcgg
gcttcetecte
acccggtcag
tgtcectgga
tctacgacaa
tcgaaatcac
tgggccacgg
agtacgtcca
ccctgegeat
cctececggata
ccgcaccgge
ggcgccggcet
ttcggcaage
ctggeccecegg
agcgcagtceg
cacgtggacc
caggtcctcece
gacgaggtct
aactcccect
acgcacgggc
ccggaaaaga
tacggggacg
gccctggtgg
ctgaccaacg
gtgcggcagg
atcgccaccg
gtgcgectggt
tgatgtccge
cgcccgecgt
cgttcacccg
aggaccgcag
acatgctgga
tggtcgegta
tggtctecgg
acgaccggct
atccggagct
cctacaccca
acgaccccac
ccgagatgeg
gcggagecect
gggtccgecce
gggtgctgct
gctggctgga
ggctccggeg
tetteteegt
cgatcatecgt
tcctgeactt
cccccacggt
cgttectega
ccgaacaggg
cggacatcga
tgctccagga
cgcacggcgce
gggaggccgce
cactgecgggt
agcggaccga
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ccgegggget
cggacggcca

ttcecggaatg
cggcacgctg
gtcegtectg
cgaactctte
cgaacagccce
tgactccceceg
cgtactcegg
cgacccgcag
ggagaaaccc
cgacgtcgtce
cgacgtcaac
cttecgectgg
actcctcgaa
gggcttcatce
cggcgcectac
ccaccegett
tcatcggetce
ccgaggtgag
tgggcgactg
cccaggccat
ggtcgatega
tccaggagge
acggctcgat
atgcggcectce
tgceggtgtg
tcatececeget
gcggcaaccg
cccggggcgyg
tcgagcetcecac
tgceggacceg
agttgggata
accgggagaa
atccgtggac
gcggetggtg
gcaactgcce
gagcgagcect
gacacgggcc
cgaggtcgece
acgccgggcce
ggtcgaggaa
gctccagcetg
ccgtcegggg
tgtgaccgceg
gaccttcecee
ggtggacacg

cggggacgtce
ctececgecgac

ggcgtaccge
gtggtcctte
ggaagggctg
gcagcccgag
tctgatgeag
gcaggccace
ccacttcatc
cgactggttc
ggccgatgcecce
cgacctegte
gcccgacgac
accgctgecac
gctgegecag
gagcacgatc

ggcggcgtac
gcgttttect
aaagggatca
tccaagcaac
atgctgggeg
cagcaactgce
gagccccagg
gtegegetcea
ggcagcatcc
cgctacggceg
gcccggecce
gacatcgcca
caggtctacc
ctcgacatgg
caacgccagg
gacgccgaca
ctgatggagg
cgccgacggt
gcgcettegtg
ggtgctcgac
tceceeggetg
ggcgggggte
cgacgccgac
gctggecata
cccggtgggyg
caaggcgtcce
cgtcacccegt
gttcaccage
gcgcgactgg
tegececegge
cgaacgtctg
caagggccac
cgcgccgcgg
ccacgcgtgg
ccgcgtgacc
tgcttceccac
gacagaatcg
ctgatcgaca
gggccccctg
cgegtgetcece
ccegectegyg
ctcecgecacge
gtgctgececcg
gcgeccectgg
gccgaggegg
ggcggcecact
ctecgegecge
ggcacggtcg
acgctcgaca
cgggcgcacce
gagccgggca
cgcaccagct
gtggggctge
gccaaaccgg
cgcagcaact
caccgtecceceg
ctgcacaagce
acctteccget
aacatggaca
gacgaggact
gacctgcacg
cagagcgtge
cggcaccgca
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ccgacgccgg
ctagcgacgg
tcectegeggg
tgctgecegt
gcatccgega
tgggcgacgg
gcatagccca
tcectgggega
gccacctcga
tecggecgagat
gctccaacct
agaacatccg
tggagcagaa
gcacccacga
gagtacggat
ccctectactg
tggccaccca
cggcagccgg
aacgcecectge
gcgctcacct
cggatcttece
gatctggtgg
gcecttegtge
cgcceccggec
tcgtggeceg
teccgacetge
tgttccaaca
aacctgcteg
ctgcacgtga
gaggtctaca
ctgaagetgt
gaccagcgcet
atcaccatcg
tggacgectg
tttggctccg
acgcgggcgyg
aggtgtctgce
ccatecgaggg
tggtgcetgtt
agcagcgggyg
accgaccgat
tcgacggcac
cgatccgcaa
actgeecccect
cggcctggea
tcttecegta
tgctetegac
aatacgccgg
gtceggtcac
gcttccacgt
ccggcgacct
cggacgccga
teggcecatect
agcccggcaa
tcgacgaggt
gccgacgggt
gcaaccgcaa
ggctgaccct
cccgcagcegt
tceceggegge
ccatcaccag
cgctegacga
gcggtaagcea

acggcacgcce
agaaacgatg
cggcggaggce
ctacgacaag
gatcctegte
ctceeggete
ggcecctcace
caacatcttc
cggctgtgta
cgacgaccag
cgeccegtcacce
gccecteecgea
acgcgcccgg
ctcectecte
cgectgeate
gcteggecege
tgcaggcgcec
ccegtatcect
tggacggctc
acgcgggcaa
agggggacat
tgcacttege
gcaccaatgt
tgttegtgea
aggaccaccc
tggcactgge
actacgggcc
acggcaggac
acgaccactg
acatcggegg
gcggagecga
actcegtcega
acgagggact
tgaagagggg
ccggtaccag
ctecggegagt
cgtccagtac
cctggeccaag
cgggcacagc
agcggccccg
gaccgtgcac
cgacagccaa
cgactaccgg
caccgtgtte
cgaggtggeyg
ccagcggacce
cgggacgegce
ccaccggcge
ctegetggeg
cgagccgatc
gcggcacgag
ccecggtegece
ggcgcgggag
cgtcaacggg
gcaccacggc
cctgatcgac
catggtcgtc
gggtcagatc
gctggectgt
gcteceggege
ctgectcace
cgeceegtegg
cttegagatce

55980
56040
56100
56160
56220
56280
56340
56400
56460
56520
56580
56640
56700
56760
56820
56880
56940
57000
57060
57120
57180
57240
57300
57360
57420
57480
57540
57600
57660
57720
57780
57840
57900
57960
58020
58080
58140
58200
58260
58320
58380
58440
58500
58560
58620
58680
58740
58800
58860
58920
58980
59040
59100
59160
59220
59280
59340
59400
59460
59520
59580
59640
59700



atggcggtgg
cgcecegtget
gccctggtgg
gtccagtgece
acggccggag
taccacgege
ccgeecgget
tacctcaacg
acgaaaacta
ggcagaggac
accgcgcaca
ccttecteac
atcctecceeg
catcgeccectg
cgegeteggt
ccggtggatyg
tgaccgacag
cggccgceteg
gcgtcgageg
caatctcttt
cgaccaatgg
ccteggggte
ggccctggaa
cctegecgea
cccccggacg
ggccgtcatce
ctgccggaac
cgacggeccga
ggtcctcegte
cateceggege
cteggegege
cctecaccegeg
caaggagatc
gceccgegcetce
cggcgtccgg
ctacgecccecece
ggagtgggcg
cgtecteace
ataacaggcg
cgegtecggyg
gccgggggag
ggtctcgtac
gccgtcggtg
ggtcgagtgg
ggagacgtag
gtccgeggag
cagatacccg
cgagcgcatg
catccattceg
gtgcgtgecg
gatcaggccg
gtcgtagacc
gggggaaccg
tcegetgegg
cgggagttcce
tcteccgtacg
agtcaagtcc
c¢gggcgceccegg
gaatcggaca
tagcttatcce
ttatggaatt
cccggecggyg
ggtaacgtcc

aggtgacggce
cccaggggcet
aggcgceggtce
ggccagccga
ccgaccgeat
gcaatcgcta
tetgetggge
tcgaactceg
caccgcegggyg
cgttctegea
attacgggag
cccccgaagg
gatatggaga
ctcgattcca
gcegtaggte
cgcgacttcece
cgacttcacc
ccecegecgece
aacctgccca
caaccccaga
cteggtcacyg
ggccccgage
tecgeteggac
gcgaacgccg
ctgaacccgg
gcactccact
cagggcatca
gtggtcggea
accggcgacg
ctegectate
tggtgggaga
gccatcggeg
gtegecctet
ccggaaggac
gaccgggtgg
ctgcacaagg
tccgagegga
gtegtgtect
catacggtac
acggtctcceg
ccgttgececg
tcecgecacggg
gtgtgcgcga
gcgacgceggg
ccgtccagga
aggtgceggyg
atcgaactga
tcgecegeggt
gagagctcca
gtgcegeagg
gtgacccggg
tecggecgeac
ttggtgtgte
aggeccegtegt
atcgaccgaa
gacacccaac
ggcggtccge
tcgggceegtce
gccgacggcet
accgttcgece
catatctgece
agtgecgegge
tgcggggtac
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ggagcggcge
cgtggcectctg
ggacgtaggc
atcggacggc
ccgctacgac
catggtggtce
gaccttegge
caccctegte
gaatcggcac
catcagcgac
agaacctccg
accgtgcaag
tececegtggge
gccaattecct
ccgegecggt
accaccggcec
ggaatggcgg
gcccgggaca
agcccggacg
tgggtgccga
gaccacggac
acgtegtett
tgcagccega
ttcagctgac
ccctggagea
acggceggata
ccctgatcga
ccttegggga
gcgggatgat
acggcctcac
tggacgteccce
cggtgcagtt
acgaaagcga
acgagtccac
cgcgcgacct
tgcecegecta
ccetgtgecet
ccttgegeaa
ggcccectgece
tegtcecegte
tctcgacgta
agaacagcgt
tcaggtagtg
cgacgccctg
aggtgtcggg
acatggcgge
acatgcagac
ggagggtcac
ggccgctcac
cgatgtcgag
cggcctcgece
tgtecgttcte
gaagaggagt
tecggacgegt
gccgtgcggg
agttcacgcece
acttggggca
ccgcggagec
tgtttcaccg
gaggcggttc
cgctggettg
gatcecgececeg
ggacggcggt

gaggtggegt
atcacccgge
accctgaacg
atgtcgcccce
gtggtgcagt
gaggcggggce
cagctcacceg
gcgtgegeac
cacgcccgece
gtgcgggaag
ggtatccgcecg
aaatcccgat
gagcgtgcga
gccatcggte
ggacacgcgg
acacccggceg
cccgecggge
ccgcacggga
agacagcgcg
ggaactggcg
caaagcattc
cctcaacteg
cgacgaggtce
gggagcgcege
catcgagcag
ccccggcgac
ggacgccgcg
cctegecatg
ctacgtcaag
ccagtccage
cgagccgggce
gcggeggete
actgcgcaca
gcactacttc
gctcaccgac
cggtcacgece
gcecccetgeac
agctctgaac
cggeggttet
ggctegetag
ctecgacgtge
gaggtagtcc
gatttccatc
gtctecegac
gaagtaccac
gategegtece
cacggcgteg
atcggagagc
acggtcgtag
caggctggag
ggcgtagtcce
gtacatggga
gcgecgtgeg
cgtgegcacg
tatccgacce
gagtcgaggt
gtgggcgccg
ccattccegt
gaaaacgcgt
aagtggcagce
atgagtcggg
gacgccgaat
ccggecgtee
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cgtggaccca
ggatcaacgg
tcgecgagtt
cgtacctgga
ccgaggaggyg
cggagctcga
aactgctcege
acgectecta
ggtcaaccat
cgacggaacg
gataaccgct
ggccgacgac
atatecgtgca
ccgecattece
cttecgagac
gatgcgegat
atcgccgege
cgggaagcga
acgcgagagg
gcgatcgecyg
gagtccgegt
ggtacggegyg
gtgctccectt
ceggtettet
gcecgtcaceg
atcgtcecgea
tgttcggtgg
tggagcttcg
gatcccgggg
ggcctgggat
cgacgcgteca
cccgattteg
atggagggcyg
tactggatcc
ggcatctaca
ggacgcgaac
ccgggectgt
gecggggege
ccgecgggea
gcgegegtge
aggccggect
acctegcetge
cgggtcttct
tcegteectga
ggttcgacgg
tccaggtegg
aacgtctcge
cgctectegg
agcttggecga
gcgttcggeg
ttgcggtect
atccteccggg
gtcgggggea
ccgaacccge
gcaccggtec
caaggaacgg
acgcgccccg
cctececgeag
ggtgcgecce
gttcaaccge
cctecatgtece
gcegtggeeg
atcagaatcg

gcegetgete
ggtgctgcac
cgggccgace
ccaggtcctg
cgggegcette
cacgggctge
gcacggcaac
ctgaatgect
cggcaaagaa
cccggcacgg
tcecteccaag
attcctttcg
cgggcacgta
actcctgegg
cgggcacatg
tteccacgagg
caccgcettte
ccgcggcccyg
tgaccatgat
gggtcttcga
tcgecgaccea
gcctettect
cgececcagett
gcgacgtcga
cgcgcaccag
tecgecgagea
ccteceegeat
acgcgatgaa
cggccgceccg
acgccagggt
tcggaaacga
tggccegeeg
tgtcgacgcec
agctgceccccce
ccaccttccg
tgceceggegt
cggacgccga
aggcteccege
ggggccgttt
cgaggaaaaa
tgcggtacge
ggtgccggat
tgccctecect
gggcgtgggt
ccaggacgcc
ccgeggtete
cgaggttgaa
cgcgggccge
aggcctccag
tgcgtteccg
ggtacagcag
ccgtgttggyg
cgggeggeat
tatgecgegta
ttegeggtga
cagecctggte
ggcccecgggyg
aagggatgca
gagtcgeegyg
gatcecggtct
ggaagtcgat
gcacccegtec
gacgaacggg

59760
59820
59880
59940
60000
60060
60120
60180
60240
60300
60360
60420
60480
60540
60600
60660
60720
60780
60840
60900
60960
61020
61080
61140
61200
61260
61320
61380
61440
61500
61560
61620
61680
61740
61800
61860
61920
61980
62040
62100
62160
62220
62280
62340
62400
62460
62520
62580
62640
62700
62760
62820
62880
62940
63000
63060
63120
63180
63240
63300
63360
63420
63480



atgaaatgtt
tccaggaccce
tcgtaaagca
cgtctgaaga
cccecgeggag
aacggatgcg
agtaccgeceg
tecgeegececea
tcaagctgga
ccggecacggt
tgccggecga
ccgactacct
cggaagggct
tgctectacgt
gttegetege
gcgacaccat
cccgcaggte
ccgacgectt
cgctecggecg
gcgecgectg
ggacggtccce
ccgaggcgga
atctgecgecat
atctggtcgg
tcagcttcceg
ggctggagtc
acggcgceccegt
cceccggaact
cgaccgtcga
gcgegetegg
tcctggeega
actacgacac
gcaggagccc
ggctggagcg
acatccaact
ccgecteget
agtgagcgcg
cgtggtcacce
agcgecatggyg
tcgaagtcac
gtcagcgecg
aggcttcggg

ccggtgggga
ctcgaattcce

acaccgggca
cegtetegee
acattccacc
ttecegteget
tagtagtcgg
aagtctttga
aggcggtagg
gcgatgacga
gtectggeegt
accacggaca
ttgatcctge
cttatcggge
ccetegggtt
ctcgtagaac
agcggaacat
tgtcggaage
cggcggaagt
tteettggee
cgcttecgea

atggcgaggyg
tcggcgatct
cagggatggg
agacgagtcg
cgaatacgac
tecggetggag
cgaccgggag
gcagtacaag
tgtcgectac
ggtgctgage
cggcgggctg
cggggacagc
gcgecgeggte
cgeccgatcge
cgatectggece
cgggeggetyg
cgcecgaccte
actcgeccgec
gccgetegee
ccgcagggcec
cctgtaccece
ccacacggte
ccagcgcaac
ggcgccgege
ccgeccgeat
cteecggegece
cgtcctgetg
caccgatcgg
cggcatcagce
cggtgacggt
ggaaaacgat
ccaccgette
cacccgcgcece
catcggccaa
ggccctgegg
cceceeecgege
ggcggccagg
cggtgacgga
cgatecgagge
ggatgccgac
ccagcggcag
tceggetteg
ttcggcttcg
ggtgactgeg
cacccttteca
ctgaaaaccg
gaatggcacc
ttggtcatgt
attcttcgta
ggacgcgcca
tggcgtgetg
gttgttcecag
gcatgtagta
ggctgccgeg
cgacccgcecg
ggtcgtgagg
cagttceccagt
ggtgaactcg
acgaagcacc
ggcgcccgga
tgacggacgce
ggacgacagc
ggcgcccggg
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agcgaaagga
agatcgggta
ggcgcctgeg
gacgacgcac
cggctcatgg
cgcttcaacce
gcggagceteg
gacctgceteg
gtcagtctge
gccgacggca
ggcggcatgg
agcttcgtge
ctggeegtte
caggteccgge
gcegtegega
cgcgaggacg
cagtcgcacc
gccgcecgaat
gagtacggga
gccgaaaccg
ggggagtaca
gtaccgetge
gactccacca
tecgecegece
gtcgtgctgg
gactacgcga
ctgceeggeg
gtggggcacc
gacgcccace
ggcaccgect
gtecececegget
acggatctca
gcggagacgc
ctgctgggag
ctgtaccagg
ccggegeccg
cgatgcgegg
ctecetggtgg
cggcegtcacg
gtccacgeceg
cagcgcccgg
ggccccgatce
ggtcaagcgg
tgcgccacag
gcgecgeccee
gtggtcaact
gagaaacgac
gaggctcegt
gtgctgtgag
gaccatgggyg
gaagccgtceg
ggtgeggtgt
gacgcgttgg
cgggtegatg
ggcgggaggce
tccacggeceg
cgacgcggac
atccggegtt
gaggcagtcg
ccecggegeac
ctegeetttt
gccgaccgeg
ctcagggaac

agcgggtgeg
ccctgatage
gcatgagtta
tcaccttcet
cgcgegegga
ggctegeect
cggegetggt
aatcegtege
accaggagga
acgcggtcaa
tgcgecacctg
acgtcgagac
cgetgtgegt
acctgaccce
tcgagegtat
tcggtgagge
tgatcactca
ccctgggcgg
acctgegecce
gccgacccac
acgccggett
ttececcatggt
aggcccagag
tcctcaggga
tggcgagcgg
aggaactcgg
acgaccccegt
cggtcaccgt
gcgaggccge
gcgecteega
acatcaagac
tcececcacget
tgecgegtgea
aggactggca
tgcgttcgge
ccteecggac
ccggacggcg
ccgegecace
tgeceggtgece
acccgggcga
tgccceccaacg
gggtttcgge
agtagtgatc
ccttacggaa
ggctccecgeg
cacecgtggeg
gccactgeac
gcgtcegtgea
gcgaggacga
ccgatgcaga
tcgagggtga
gcgtgcagge
acggggaagt
tgctgetega
tecggetgtgt
gctcgggacyg
gggcaggtac
cggcttcegg
gcaagacgga
cgcaccggtg
ccgcacgaag
acctgacatc
agcggtgeag
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gaggatttac
gtaataacct
cctggattat
cgaatttgtt
acgcgeggge
caccgcgcag
cgacgccgeg
ccgcagagca
cctgcaccac
ggtcgceecgac
ccacgctccce
cgtcgacgac
cggcgacgac
caacgaggtc
ceggcetggte
ccgegecgec
ggtcctecgaa
cggcaccagce
cgtcgeccece
ccccegtcgea
cctgetgace
cgecccegtacg
ccaccaggac
gcgegecctg
accccacgga
cgggctgtge
ggccgtggeg
gggggccgeg
gcagtgectg
cetggggttt
gaccatcgge
gagggtgtat
ccccaacacce
ggggccggag
gctctcectceg
cgtgetcgga
cceggtggece
gcecegtectg
ggcecctggaa
agtecggegtce
ggccgaggtc
ttcggegtce
atcacgccct
ttectecggge
attcactccg
accctctega
cegtgetgeg
ggaaggtgtc
gggcgacggt
gtcecggetcee
tggagaaggc
cgcgtggggy
ccacggtcac
gcctgatcag
tcteggegat
gcectggecece
ttcggagtga
catccgagcece
cgtgacacag
gacacgaatt
gcgegegaag
cgttcategg
ccagagcacce

cgcagecccegt
gtcattgtat
ggtgaagaag
gcccggtegg
gccgacgagg
tcgatgateg
cacgagttcg
cggetgetge
gaggaccggce
agctaccgge
ttctggacce
atcgtccgeg
tcggtggggg
accctgetgt
gaggagctcece
ctecgegggea
aggcgcgggy
ctctgcagcece
gccgacctge
ccggggtact
gacgtcggac
ctegegetge
ttettegacg
ctgttetcecece
gccteggege
agcgtacggyg
cagaccgccg
ggccceccegect
gagaccctte
ctcggaatge
ccegtgatceg
ctggagtcgyg
gtctegegge
cgggtgctgg
cgctcecgegt
tcgecagegeg
gcgccaccge
cgacagccge
cgagcgcccece
caccecggteg
ggtcagccac
gtttcgggtce
tcgcagggcg
cctegecagac
ggcccacggce
cggtggeggy
gcattcccett
gtagtcgegg
gtcgggggcg
gggttcgtcg
gccgtggacg
tgaggactgg
gcecggacteg
ccggcacgge
ggcggcgete
ggggacggaa
gctggtegee
cgtcgacgtc
tgggcgecte
tcegtacecgt
gcgecgegaag
caagtcctge
ggccccecgec

63540
63600
63660
63720
63780
63840
63900
63960
64020
64080
64140
64200
64260
64320
64380
64440
64500
64560
64620
64680
64740
64800
64860
64920
64980
65040
65100
65160
65220
65280
65340
65400
65460
65520
65580
65640
65700
65760
65820
65880
65940
66000
66060
66120
66180
66240
66300
66360
66420
66480
66540
66600
66660
66720
66780
66840
66900
66960
67020
67080
67140
67200
67260



cgteggegeg
acgaggtccc
cgtggtccat
cgacgaccac
gggtgaggtg
gggcgatcte
cggacgggcet
cccggecegtg
gccgcaggtyg
cggagagcac
gctcgeeggg
tgagttcgge
acagcgggtce
cgttgeggat
cgaacacgga
tcagcecectg
cgcgttecac
ggccggagtc
tgaccgecgat
ggtcgtcgag
tcgeegegag
ggtccagget
aaccgccacg
gcteceegtte
acgcttcegag
cgagcggcag
gcatgecegtt
aaccgttgtce
cgagtacgac
acacgtgtgt
aacggccgga
tcagcagcac
atcacagaga
cgggttceccce
gtgcctagcec
aagaaccgga
gttcececggga
gcgetggtgg
gagcggcagt
tcegecaace
aaaccgggtg
ttccacaacg
cccgagecgcea
cteggecaacce
ctegtcgagg
tteggegace
ggctgegtge
gggcgcgact
aaaatggggg
aacctgaagt
gagttcaccg
cceggectge
atcaccgtgg
cgcecggatca
ggccgtcagt
ttectggatceg
gtccgggagt
ccetgtegge
gaggtcgggg
cacctegecece
ctcgacctcee
gceectgeece

gagtacgtcc

gatcgecegte
gggcccgegt
ggcaagccgg
ggcgcccegg
gttggtgggt
gatccggegg
gaacaggccc
ggcgaaggcc
cccgactegg
ccgcagcaag
ccggatcttce
caccgcctee
cgcgggggcec
ccgcaccatc
gagggacatc
gttgegetcea
ggccttggece
gacctccagg
caccgtgecg
gtcgttggtce
ggcgaggcgg
cggcagtcceg
ggcctggtac
ggaaccgtcce
ctcgegecagg
ttccaacgtce
gtcgggctge
gccgatcacg
acagtcgtgg
gtctectgtt
agaaagcgac
gctgetggat
tcccatgega
ggcccgacgt
tcgggaacaa
tcaccgaact
cgacgcacgt
agacggcact
tecgececggta
tcctegeect
acgaggtcgt
agctggtgcce
tcgagcgggce
ccttegagge
acaactgcga
tgtecgacegt
tcaccgacaa
gctggtgega
acctgecgece
ccaccgatct
acgcccggceg
tgctgeccgga
acccggacgce
gcacccgecg
accgggtgtce
gggtcttcece
tegtgctcaa
cctceccace
tggaccagcg
tegtegtgeg
acggcggggt
gacctggegg
gggtccgega
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gggcgggcgyg
gagggcgtgg
gcececeggtga
tagtccacga
tecgteccagta
cgctgecegt
aacgagagca
cgcagcaccg
cagccgacgc
gtggacttge
agggagtcga
tccgecteeg
agggccgggt
gcgecegtggt
ttgcgeggga
agtteggcac
gtcagataac
atcgtggtgg
cggtggccect
ggctcgtceca
gagcgctcge
aggeccegtgea
tgctcgacca
tegtegeget
tcggacaggg
tgtgccagat
tcgegeecgg
ccgaccttet
tagcgcettga
tcacgatgag
acaaacgcca
gcggcaacgg
tgaactataa
gatgcagtcg
ccacagcggt
ggtccgegeg
accggtcteg
ggagatgcgg
cctegggeta
cagecgegetce
cacggtcgec
ggtcttcgtg
catcggcccc
cgaagaggtg
cgcggtggge
cagcttectac
cctggeccte
acccggcgag
cggctacgac
gcaggcggcea
cgccaactgg
ggcgacaccg
cacgtacagc
cctgttegge
gggcgecctyg
cggcatcacc
gcactcctga
ccgacgttca
ccgtgagcag
ccecgegecac
gcggcagcag
agacaacgat
cgteggectt

gttttgagece
ctcagcctge
accgggaccg
gtgcectgete
gcagcaggtc
acgacaggtce
gtttetcege
tgagctcggg
gcaccgagcc
ccgcaccegtt
cgtcgagceceg
ggccegeggt
tecteggtcag
cgegtecgeg
tgttgtccat
gccattccete
cctegtaacce
tgagccggtce
gcaggtggtt
gcagcaacag
cgccggagag
gcgcgaccete
gaccggegta
cggtcagttce
ccagatcgac
agccgatgec
cgaggacctt
cgecceeggett
tgacgtcatg
gatgagtgaa
ccacagcgga
agtccagcetce
acgggccacc
gaacgggatg
ctttcaggag
taccaccggg
ggcgeggtac
atcgeggeceg
cggaaggcgce
acctcaccge
gcegggttcee
gacgtcgaac
cggaccaggg
gcccgacteg
tcecegetace
ccecgegeace
gcgeggatceg
gacaaccgtt
cacaagtaca
ctcgggcetgt
cgccggatge
ggcagcgace
cgggcggcecce
ggcaatctceg
gagaacagcg
acggagatgg
cacgteccgeg
cggccgcggg
ggtgccctece
caggcccccece
gcggtcecgate
cgegtecgge
gttgacgacc
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ttgaccgegg
gctgaactcg
catccggcgg
cagttcctcg
catcgggtcg
cttcaccegt
gtggtcctee
cgaccagggc
gctgtcegge
gggtccggtg
gtccgecgacce
gtcgatgcgg
ctgcgecacyg
cctgeggtag
ccgcgccacg
gtactccege
gttgcegtag
caggaacacc
ctccagccat
ttcgggegee
ggttccgage
cacgcgtacg
gcgetggagyg
cgcctcegace
ggcgtcttgg
gccgggggcy
gagcagtgtg
gatgctgaag
cagggcgaat
tgegtgageg
ctgaccgatg
aacgccgcge
cgatgcecggg
atcgececgtce
ggctggccat
aacaggcgac
tgagcgagga
gceeggecte
atctgaccaa
agctggagga
cgacgacggt
tcggcacgta
cgatcatgat
ccgacgagcg
ggggcagact
acatecgegat
tggagtcact
gcctcaageg
tcttetegea
cccagcetgac
gggagacgtt
cgagetggtt
tggtcgacca
tcegecacee
acctgatcac
tcgactacgt
gaacgtcggg
tgcgectgea
ggcgtgtgcet
tcgtegtagg
agctecectgea
tcectgetccea
acgatctcegg

cccecttegga
gcgatgcacc
tcgtgggtga
accagcaccg
ctcaccagece
cgecegecaggt
aggtagccecct
gtctegtect
gccagttccee
atcagcagcc
cgcacgtcgg
gcggcgaagg
cgttgettgg
gcgecegtgge
ttggaggtga
agccgecget
cgggtgacgce
cggtcgtggg
tccatcgece
gaggccaggg
ttceggtcege
tcggectegt
agggcggaca
tecgtgecateg
acggtggegt
accacggtga
gacttgccgg
ccgaccceggt
tgcgcaatcg
cgcteggega
cagtggtgtyg
atcctcatct
caaggggatt
cggcggtegyg
gggcgagacc
cgggaatttc
cgaccggttg
ccggagette
cteceggetec
caggcggctyg
caacccgatc
caacaccacg
cgcgcacgcc
cggectgtte
cacgggctcce
gggcgaggga
gcgcgactgyg
gttcgaccag
tgtcggttac
gcggatcgag
ggacgggttg
cgggttcecte
cctggagtca
cgecctacace
cgatcagacc
caccgacacc
gtggggaggg
actccgaggce
cggcactgag
ggatcacgac
actecgtcgat
gcaggcggge
tggactcgge

67320
67380
67440
67500
67560
67620
67680
67740
67800
67860
67920
67980
68040
68100
68160
68220
68280
68340
68400
68460
68520
68580
68640
68700
68760
68820
68880
68940
69000
69060
69120
69180
69240
69300
69360
69420
69480
69540
69600
69660
69720
69780
69840
69900
69960
70020
70080
70140
70200
70260
70320
70380
70440
70500
70560
70620
70680
70740
70800
70860
70920
70980
71040



ggcgcccacg
cgacccgteg
gaacgcctcc
gtacgtgcge
ggcgttctce
gttggtgtag
cacgteceegg
gatcecgeege
gccaccgeceg
catgtactgce
cgcgaagatg
gaggtgcatc
ctectegacyg
gggcttctge
cgcecgecage
gacgagcacc
tteggtggac
gcecgtcececac
ctgggaggtg
gagcgtteceg
cgacgtgecece
tgttgaccac
agctgacaga
catgcgagta
gctggecegece
cggcegtcgag
cggaaggcgc
cteggecgeg
cctgeecgac
cccgecggac
cgagecgegec
cctegggecg
cgagggggag
cgacgtgcge
gtacatcgtc
caaggccacc
cggcgtgage
ggtctgggeg
cgagacggtg
cgectgeegge
gcgeggeggt
gggagcggcg
ctacaccgtg
ggcggcatac
caggatgttc
ggacagccgce
cgagccggtg
gaggtgggcg
ccggegecge
gatcgcggceg
gcggtagecge
caggtctceg
gaggaacatg
tgecegegteg
cagcgceggeg
cacgtcgggg
cceccagggec
ggtggagagc
gaagcgcagce
tggagtaccc
cgtggtgaac
acccggecgt
cgecegecctg

tcecegecagea
accacgtgca
accaggtgat
ccgetgggeg
accaggacac
ccggcgagag
cccgtettta
cggteegtcet
ccgeccatcet
atctgegeca
tccaggatca
agctggctgg
atgtcgcgea
cggcgctgea
tecggecgageg
acccgctcceca
agccccgega
cctteggegt
ccggcggagt
gggtggtgtg
gcaccgcgec
cctagececatce
gtctgecacceg
ctcattatceg
gggcacgagg
gcggtcaggg
tgggacgcgyg
gegetgtecg
tggacgcagg
gcaggcccgg
gtggaccagce
cacgacaaca
caccgccggg
gatgtcgeccg
aacccgccgg
gggtccgecg
ccgtggacgg
gccggggege
cgtgacgect
tgecggecettt
gcggcecggcet
tectteegttt
acggtctcgg
gactcggcgg
acgaagtgcc
agtacggggt
ctgeegtgea
gccaccceeg
tcgeggegea
cgcagcgggt
atgtcgtcgt
atggececcecgg
aagttctcca
gegtggttgg
gcggceccatt
cgttccageca
ttggccegtt
agggcgggca
accggggacg
agggcggtca
ggccggcgeg
ggggcgcgac
cggaccegtt
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cctegegtac
gcaccaggtg
gcgggagatg
tggtcgececeg
cggcgeeggt
cgaccgacag
actgctccag
cgatcttegt
gccgggacag
gcgcecacttg
gcgcegtgeg
ggctcagcetce
gctgecgacge
cgaccecegte
agctectegge
gtecgecagett
cgcggcggag
cggccgcggce
cttcgggatg
cggtcggcecte
ccacaggccg
ccgecgaggt
ggtactgege
gaggttcaca
tcaccacgtt
gtgatcgcga
tcgtggacac
ggcacgcgga
cggtececgecee
accacgccga
acttegtggg
tgcgcatget
ttectggeece
cctteggect
agaagaacac
ccgagcecggt
acctgecget
cgcgegcacg
gggaggtcat
ccctggecceg
gacgcggccc
ccgacccatg
cgcgggcgac
agatgttctc
ggtccacggg
ggtggctgte
gttegtacge
tecggecgegge
gcaccgetcee
agacgeccgtt
cggggcgcgg
tcteccaacag
tcagcaccag
cggcggcggy
tggcgtgecag
gtgcctcgta
ccggttcacg
gggtgcggcg
cttcgggcca
tggatggttc
cacccacgag
gacaaggccg
gacctgacac

ggaggccagce
cgcgtcecegeg
ccgtacgaag
ccgcacggtce
gaggcggttg
caccttgttg
tteeceggege
ctcaccgggg
cgactggceccece
cgecttgece
gtccacgacc
tccgtegeac
cttgeccgag
cagcacgagg
cteggeggece
gcggtacteg
ggaggcccgg
caatgtgtcg
tgtcaaagta
ggcgggatge
gtgcegetga
gcgcaaacaa
acgegggegt
gttcgtggge
caaccggggc
ggcggccggce
ctgcggctac
cgecctaccecte
ggtcgacgac
cggecgactac
ccgecaccecetg
cgacgcectgg
gggcggeccce
cgactgcctce
cacgttcggg
atgggtcgac
gtgggttcce
ggccgeggga
ccgggaccag
ggaaagggag
cggggagtgce
gggcggceget
gatctcgtcg
ggccegggte
cagcactcge
cggagtegtg
cgagcggtag
cagcaggacg
catcaggcge
gtcgaggagt
cgggatggtg
cactttgacg
tcegegetee
cttctccace
catgectggge
gggcgcgacce
gctgecgacg
gcectgegatg
cggcgggccg
cgtcaatcgg
tegetteega
atctgacaca
ttegecacce
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tgegegecgg
acctcttcga
cccacggtgt
gtgtccaggg
agcagtgagg
cgeegtegtt
agtecgggcecca
cecgegegtgg
cagccgcgca
tcecegggact
ttgacgccca
accacggtgt
ccgatgtacg
gcgeccgegg
gttececcgagg
acctcggaga
tcctegeggt
ttcatcagtg
cgtcecettet
gcacgggtcg
agtcgetgece
gtatcggtga
ggagcgggcea
cgggcctacg
gtcagcggca
gacctggage
gtgcecceegta
tacgtctcca
gactcaccgg
ggcaccctga
cacctgeggg
ctgtggegea
gaggtcggca
gccgagggec
aatctgctca
gaccggtttt
gacaccgcgce
ctggectgee
cccgtecctg
ttgctecgeeg
ggcgecgttt
ttceggetcet
accaacgccg
accgecgegge
tecttegeggt
aagacgtggt
cegtgttceca
ctgececggaga
agctcecgggcece
gcgccgecge
aaggcggcgyg
gtggecgtgtt
cgcgecatgg
agtacgtgtt
acggcgatgt
gcctegeage
caggtcagca
tcgeegeaac
ggtgcggcgg
tccggatggt
caatgggcgg
gtgcegegec
aatctgtgga

ggtccgggtyg
tcgtggageg
cggcgatggt
tggcgaacaa
acttececcgge
ccteecegett
tcttgtegtt
ccatgeegee
gccgceggeag
gggcgtgctg
cgacctcctce
cggcgeeggt
tcgeegggtce
tcteggecag
tccagatgec
cgteggtcaa
cgaactgctce
cgtcggcetcg
gggggctcag

ggaaatgggc
ggaactcacg

tcacgtctee
agtgtgatgt
ccgecgagge
cggacctgee
ggctggtgte
cggtgggege
gcategectg
cctacgactg
aggceggetg
ccggegtcat
tgegegecege
tgecgectgat
gcaccggcge
cggagtgcgt
tcgecgacca
aggacaccct
gceccegatcete
agctteceget
cctgggacge
ccegttegeg
tcgegeggag
cctgacgcag
ggaagaccga
ggtcectggeg
tcagggcgag
tgececgaagge
ccaccacgcec
cgaggaagtg
cgatgtcggg
agaaggtgcg
gcgagtggtg
cgaaaagccg
tgececegeeeg
agacggcegtce
cgaagtgctc
cggtgeeggg
ctatcgcectcce
acggttcgge
cacggcacag
ccctgaaget
aaggggccge
cgggacggtce

71100
71160
71220
71280
71340
71400
71460
71520
71580
71640
71700
71760
71820
71880
71940
72000
72060
72120
72180
72240
72300
72360
72420
72480
72540
72600
72660
72720
72780
72840
72900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920
73980
74040
74100
74160
74220
74280
74340
74400
74460
74520
74580
74640
74700
74760
74820



gcggtccggg
tcggggcacg
cggaccgcga
accacggcga
aggagcgggt
cggacccgga
ccgggeggcyg
gtgccegegta
acgagtggcg
gecttegacct
tcggggtgec
tgctcgacag
ccgaggggct
acggcgegcet
ccatgtgect
gcctgetget
cggeccgceagt
cccacgagga
tcgtgagege
tgcccacgge
tcgtegggeg
ggcgggaggg
tcececegtege
ccgatgaaag
accacctggt
gccagecgte
aggaggagtc
acgggatcga
tgctegececa
ccctegacag
cgttcaccta
tgtggggtcc
agcccgagga
acgggtgcga
agggcgtcag
gctcggeggt
ccctgggggt
aagcgcetgge
tgectgeegeg
tgcegacgtg
tgcacggggt
tgttcgegea
tgaggagcgc
tgaaggagcg
tcacggeecg
gcgtgacacg
gtecegegeceg
tcacctgett
ggtgacgacc
gtgcgggecc
ggacgaggcg
cctggeeggg
ggccgagtte
ctggteggte
gctgaccgeg
ggtgtccctg
cggggacgcc
gacgctcgge
gctggtggag
cgtcgegegg
cgaggtgcetg
cgecectggece
cgcgcaggca

ttaggtgagce
ccatttgaga
actgggccgce
tccgtatgeg
acgggacggc
ggtgggcgeg
ccccgaggag
cctgegtetg
ccggctegece
gacggcggac
ggacgaacgg
cctgetgtgt
gcgcacgctg
gggcecgeatg
ggtgectcteg
cgaccgcccg
ccggcacacce
cgtggegecg
cgcgcggege
ggccggggcg
aaccgccgag
cgacatcgtce
gtactcctga
gagtcccgtg
gcctetgatce
gctgatcgac
gctggcceccag
cgagttcgac
gcaggtgatc
categtegac
tgcggggecg
ggacacgatc
gcaccgggac
cttcecgggag
cctcggectg
gattcccgac
gtcctegegg
cgacctggac
gatceccggac
ctcggcegatce
gccgcagatce
gtcgtcegece
gctggtgcga
gatgcgggcec
gcaccgecegt
actecectgege
gacactggag
ccgetegtge
cgggagaact
gcecgtegatt
gggcagcggg
gtgcggegge
gccggaccge
tcectgtetgg
cteggecteg
cgccggeegyg
ccegtgeegyg
accatgctgce
gagacgcgceg
tggcegecge
cccgectgeg
gcgggecgge
ctggeggegyg
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gcggcgecceg
gaggagacgc
agactgcacc
ctcatcctge
ggaccgctgt
gcegtgetgg
tacctgecage
cggcgggtgyg
gaggacctcg
ttecgecegee
cgggaggagt
ccgcagacgce
ctgggcaagg
gtcgecgecg
gccgecgaga
cgatggtgge
ctgecggtacg
acggggcacc
ggggccgcecec
ggcctgeegg
accgegttgg
cggcggegec
caggcccccg
cgecgtecteg
tgggcgctge
gccatcacct
atcttcgagg
ttececteggta
cteteecggte
ttegecaggt
gtggcggecee
gggctgatge
gacccgateg
gaggacgtgc
gacctgccga
tggctgaccecg
gagtacggcg
atcgagttgg
aacacccgga
atcaaccaca
atccteggea
gccctcacct
ctgctcgggg
atgceccagtce
gcctgagggg
gtaatcgatc
tgttcatgeg
cgacggcatg
tegteceggt
tcacgggcac
gcgtcctggg
tggcggacgt
tggtcgegge
aggagtaccg
accggttccecce
acgecggtcge
agtgggcgtt
ccecggtacgg
gatcggactg
tgcecegecge
acgtggtggt
cacaggtcgt
cggatgegge

cggccacgcg
gggtggcaga
ggatacgggg
gcggccaggce
tccgecageca
gcgatccceceg
cgtegecege
ccgaaccggt
gtegtegget
gactgcecege
gggaggagtt
tggcggecac
tggecegtcege
gggccgecce
cgaccacgac
gggcgctgtyg
tgccececcggt
cattgccecge
cggacgccgg
acgacctgta
gcgtgetgge
gctececcegt
gceggtatece
tgacttccat
gtgcctcggg
ccagceggeat
aggtcgaggg
ccetgecagga
tgtggctcga
cgtggaagece
gtgcgtgcgg
ggacgaagtt
cggagtgget
tcggcecagtg
ccgtceccgat
aggagccgaa
aggacgaggt
tggcgaccect
tegtcegactt
gcggctcggg
acatcctgga
tcgeececgga
aaccgaagtt
cggccgggat
ccgtcaagtg
tegtegacte
ggceccetttte
ggccctgegg
cgcgcetgegg
ggtcgccgac
cggggcegttg
ctggcggecg
ggcccetegge
gcgecgeggec
ggatcccgeg
ccacgacggc
cacgcgcggce
cgcgttcggg
cgagctgctg
ggtgcggcac
gcaccacggce
catgccgegg
cctgetegtg
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acgectgtec
cgcgatcacg
cgecccactgg
ggacgacccyg
catcgggacc
gttecggegeg
ctegtgecte
gttgggggcyg
gctcgacgge
gctggtectg
gctgcgggag
ccgcgeggeyg
gcgctcecgac
ggacgacgcg
cetggtgtge
cgactcccee
gcggctggag
cgggagccat
accggcggac
cttcgcactt
cgaggtagcc
ccteggecagg
ccctcagaac
tcegecaccac
gcacgaggtyg
cceggggtte
cgatcttcag
cgecectggac
accgctcaac
cgacctggtg
ggcggegeat
cctecaggece
gacctgggceg
gagcgtggat
gcgctacacc
gcgecccgege
gccggtgeag
ggacgacgcce
cgtecececcatg
cacgtgcaac
cgccgecgtyg
ggaggtgacc
ccgcgacggt
cgtcecgace
tgtgatgcag
agcegtggac
acgaccgcge
gcggccggtce
tcggggctge
ggaccgcectcg
gcgegegteg
gacttgatcg
atccegtggg
gaggaggagt
cgegtgeteg
atccggcacg
cgcaggcccce
gtgcgcgact
atcgcggtcg
gceggeegge
ggtcagggca
ctcgacgacce
ccaccgtcecece

gaagcggcece
accgagctgg
tacttcggca
tcggegtacyg
tgggtgaccg
ctggatcgeg
gggctggace
ggcgececgecyg
cgtggttcecg
gccgegtgge
gcggggccac
gactcggecg
ggggccggceg
gtggccgecg
gatgeggtec
gctetggege
agccgggtgyg
gtggtggtgce
ctgacgaacg
tccggggagt
cceceggetge
tatgegeggt
ccctecgaagt
acgcactact
gtggcggecg
ccgetegecyg
ccgtatcage
tgggagaagt
ggcgccacga
ctctgggage
gctegegtec
caggcgcagce
ctggagcgcet
cccatggegg
ccgtacaacg
gtctgeectga
aagttcatcg
cagcgggacce
gacgegttge
accgcggcege
cggcagcaca
ggcgagtcge
gcgcageggt
ctggagagcc
caaggctatc
cggttegect
cgetegeegg
acgacgtcct
cgtcctcecte
cgecegtecteg
cccggggcag
tcagcgaacg
tcegetacceca
tcgegecgga
atcegtggec
taccggcecca
ggatctgegt
tcectggegga
acgacgacat
tgcegttgge
cgteecetgac
agttcgacaa
tggccactcece

74880
74940
75000
75060
75120
75180
75240
75300
75360
75420
75480
75540
75600
75660
75720
75780
75840
75900
75960
76020
76080
76140
76200
76260
76320
76380
76440
76500
76560
76620
76680
76740
76800
76860
76920
76980
77040
77100
77160
77220
77280
77340
77400
77460
77520
77580
77640
77700
77760
77820
77880
77940
78000
78060
78120
78180
78240
78300
78360
78420
78480
78540
78600



cgcggecgtg
agccgggcetce
ggagcacctg
acgtgatttc
tecggegegte
ggctgeggge
aggtececgeceg
acgeggtcegt
agcggtcgge
gctegggcac
cccggcaggg
cgtccgaggg
cgctgaccag
acgggceggt
acgcggecccg
ggtccgtcgg
tggtgtcega
atgccgaggce
ccggatggtc
tggcegegga
cacgcggcete
cagcggccgg
catcaactgce
ggagttggtg
caccaaggtc
catcatcacg
ccagatgcac
tctggtggeg
cgeccgecgea
cctgtacaac
cgggctggga
caagctggceg
cgagctgcac
ggccgaggtc
gccgcgcacg
ggccgaactg
ggatgcgtgg
ggtcatacga
tceegttece
ggcttetgtg
cggcccegect
cagtactgca
tcttecgeggg
gcgaagccct
cgggccaggce
aggctgeege
gccatccact
tacgcgtegg
tecggtgagga
atggctatcg
cgggtgaagt
ccggtcegggt
gcgtegttge
atggecggega
ccgtagecct
catcecggeceg
ctegteggga
ttgttgeege
ggcgccggec
gggacggcat
ggcaggggtc
cggtggegeg
agcgcaggat

gccgeggggt
gccgagacga
gggcctgcac
cgaagtactc
cggcttcatce
ggtgtccega
ggcggaccte
gcacctecgee
gcgggtgaac
ccteecggee
cgcgtacgece
ggtggtcegg
gtggaccggt
cacgatgtgg
cgecttegtg
caccggccgg
gcggacgggyg
gggcgacttc
tcececegegtt
atcgaggggt
ggccgcageg
gtecgaggacg
atcgacacgg
ggccgttgge
ggcggggaca
gectgegage
cgcatcgacc
agcggcaagg
caggacgccg
ctggeggtac
gtgttecgect
gcgggcactg
gccacgatceg
ggcctggect
gtggagcagc
gccgaactgg
atcagctgaa
cgtegagege
gctecgacgaa
ccttegegte
tctecteget
ggatgacgtt
agcggtcgag
cgaacggcgce
ccgcatcgte
cgtacacctce
cgatectgeceg
cttcgagcecat
cgtcgeggac
aggtgacgac
agtcgacgat
cgatgccgac
tgeccgatgte
ccttgeegtg
ctcegtacat
gggaacagac
acactecggt
agacgcggca
cggggccagg
caggtgcagg
atcggtgaat
gaagtccgeg
cgecegtgeceg

ES 2812256 T3

gcgccgaact
tggcgetget
cgggcatgct
aaccgttcga
ggatccgece
cgcgaggecc
gcecggecgg
gcccacateg
gtecggectge
gtggtcttcg
cggcagaagt
ggcgtcgtge
cgcggggtgg
cacgacggca
gcggegeteg
ctggagccct
aggccccccg
gacagcccgg
ccgttgcagg
gggatccgag
cgacgctggt
cggacgcegat
cggacatcta
tggccaagag
tgagcgaacg
agtcgetgeg
acgccgcectcece
tgacctacgt
cgcggcggcyg
ggcacgccga
ggtcgeeget
cggtgaagtc
aggcgtacga
gggtgctgtc
tggactcggce
acgccatcett
gggcggtgea
gggcagceggg
tcegtecegg
ctgtteggac
cacctcaccg
gcecttggtg
gaagtcgcgc
catgeccegtec
ctteceggtge
ggtgagctceg
gagggcgtag
ggcgggcagyg
gtcgetcatg
cttecgecege
caactcggcg
cagttggggg
gacgaccagg
gaggtggtcg
gaggtccgga
gacgagttcg
gagcgettgt
cgcggtggeca
tcgggggett
cggccgateg
ccggcgaagce
ccgaggtgea
gcgccgaggg

gctggagaac
gcegtegeceg
gcggagccac
acgatccgeg
tggtcgecga
ccegteceege
gcgaggtccg
gcggegegea
tgcacgacct
ccagtaccct
cggccgccga
tgcggetgece
tcgegteggt
cggtcgggeg
accacgcggce
tgggagaggt
tceceggtggt
tcteecgacce
cggggctcag
gttgagcacg
gagccggcete
gcacctgatg
cggttggegyg
cgccgegegyg
gctcaacgac
gcgtctgagg
ctgggacgag
ggggtegteg
gcggtccecte
gttggagttg
gcacggceggg
ggcgcagggg
ggggttctge
ccggccgggg
gctgcgggcec
ccecggecctg
tcggecgacg
aagatcagtc
tagatccagg
acgatgggga
atgcagggca
gaggcgccgt
agggcgcccce
agtcececgecg
tgggagccge
gcecctgatga
tactccaggt
tagctctget
aagcgcagcg
cgcgcgccga
ttccgegggt
ccgteggeag
tegteecggge
accatgaacg
tcgggggtgt
agcgggaccg
tegeccaggt
atcatggggt
cgagacggag
caccggtggg
ggtaggccac
ccceggeceg
acaccacccg
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gcecctgtatg
tcggcggegyg
gcgaacgagg
cgggccgttyg
gttggcgege
ggggacgccyg
ggacgccgte
gtcgtggege
ggtcgacgeg
gcaggccggce
agaggtcctg
gaccgtgtac
ggcgcggcgg
cgatctgetce
gcggcetcecgac
gttectecgace
ctccacggag
ctcegegttt
cgccgtggtyg
gaccggaatc
tggctgggcea
gagacggcgg
gtccacaagg
cgggaggacyg
ggcggectgt
gtggaccaca
atctggcagg
aacttcgegg
gggctggtgt
ttgceggegyg
ctgctcageg
cgggcccaac
gaccggateg
atcagcggtg
ctggacctgg
ggcaacggcg
tcacgcegge
ggccgeegec
gcaggaccag
tggcegttec
ggtceccgete
accccagggt
gctggttcac
cggcctcecyg
tcectggecag
cagtcaggec
gctegtggea
ccatcatcca
ggtccggcag
accggctctce
acagttcgcg
ggtagcegcet
cgaggtccac
gceggatgec
ggcgcagttyg
acggcacaac
cgagtacgga
cctttecggaa
ggtgtcgggg
ggcggacgeg
tteccatcatt
gtgtgeetgg
gcacgaggtyg

ccaaggcggce
tcggacccect
atgcggtgtg
atcacggtgg
acgcecggtgce
gcegeegteg
gagggggcgg
gcggccgacyg
tteceggggec
gccgacgtcg
ctgcgggecg
ggccgcagece
gccgtegagg
cacgtggagy
ggcggcacgt
atcgceggge
ccgcccgace
cgcgeggtga
gagacgatgg
aggccgcgca
ccgtgaactt
tcgacecgegg
ggcacaccga
tcetgetgge
cggcccggca
tcgacctgta
cgatggaccg
gctggaacgt
ccgagcagtg
cgcaggcgta
gggtgttgeg
tgetgttgee
gggcggacce
cggtgatcgg
tcectecgggga
gcegggegee
cgatgeccgece
gtcgaggaag
caattggtcc
cggggtgaag
ggtgatcccg
cagcctgecce
gacccggcegg
ggcacggatg
cgtgacgcac
gacccegcetet
gacgatgteg
gatgccegtec
gtcgtagaac
gaaggtctcg
gaacttcccg
cagcagtgtc
cagctegegg
cgagcggtag
cacgaggccg
ctgttegegg
gagcagcetce
tccgggecgg
gtgggctggg
tcectggecacg
cggttgegtt
tecggtcagec
gccagcagcet

78660
78720
78780
78840
78900
78960
79020
79080
79140
79200
79260
79320
79380
79440
79500
79560
79620
79680
79740
79800
79860
79920
79980
80040
80100
80160
80220
80280
80340
80400
80460
80520
80580
80640
80700
80760
80820
80880
80940
81000
81060
81120
81180
81240
81300
81360
81420
81480
81540
81600
81660
81720
81780
81840
81900
81960
82020
82080
82140
82200
82260
82320
82380



tgatccgeca
cgaagcgatc
gcagatcgtc
gttcctcgac
gcgagcgeag
aggacgcctg
acteceggeag
actegtgtgt
gcgcgaagtt
tctgcgggag
cgtggtcgtt
tccgecaggac
gggtgttgtc
gcacgtcgtt
tgeggecgeg
atcecegegge
cgatgatttc
ccececggecga
cgacgtgcett
cgctggegta
gcecgggegac
gccgcacgge
tceggeegta
ggagggcgtc
ggcagccgtg
cgacggcccce
cgttggtcge
gggtccgcaa
gttcgecact
gcagcgtcecca
cgceccacgtg
ccgegggege
gcagctcgece
ccteggectce
ccggtcggac
aagttgtcga
acgacgagct
cgcteccagg
tcgtcggegg
tctectggta
tgtccagecag
gcagcgagtc
ggtggccgat
gcaccaccgce
cgecegtegece
ccgeggecge
cggggttcat
cgtegatggg
ccaggtccge
cggtcacggce
cgtggggcag
cggcggcgeg
cgagtgegge
cattggaatt
ccgaateget
gcctggegga
gcccggcgaa
acctcgacgt
gggcatgtga
acgtacgcge
acctatcecceg
gagtacacgg
cagaccetgg

ggcgtcgggg
ggtgaccgtg
ctcggagtag
ccgggacagce
gaagtccgceg
gtacatcgag
gteggtcaac
caccteggeg
gagccggteg
cacgaagtat
cttgctggece
gtccggggtyg
cagatcccag
cctttetete
actcttegac
ggacaccgca
catgagcttg
cgccagcace
ggccaggacg
ctcgcacgece
gagttggtgt
ggcggccaga
gctcagegeg
ggccggceage
cgegteggeg
cgegeectece
ccacaccttg
ggcggacagg
ggtcaaccgg
ggcegecatg
cgceggtgagt
ctgegegeac
cgtacggtcce
ggatgcggceg
c¢gggcgcggce
gcatcaggtc
gcatggcgaa
tggtecttggt
gcgtegtgece
gtcgtagaat
cagttcactc
ggccaggttg
gcagtcgcgce
gatggcgteg
gacgacgatg
ctcteegetg
gaagtgcacg
aacgcccgag
caggacctcce
ggcgatggceg
cgcgcccate
cgectecgacyg
gatggcegtg
gggcacagag
tectgtgetee
ggctatgtca
cgcgcggcegg
atgaagggtt
atccgacgcet
tgtcegggga
tggacaagca
acgagggcga
aaccgctgga

ES 2812256 T3

ctgegecgea
gtgaccagca
tgcactccgg
tcgtgggggg
tcgggecegg
cggecggegec
ccggtegect
cgttecgaagg
gcgatctege
teggegacge
acggcctgga
agccggacct
accaggcatt
gatacggcgg
aggcggacac
tgcecgggeca
gcgtcecgeggt
tgcacggcce
gcggcgatca
ctggcggegt
tccgaaagece
cagccgcgea
gtggtgacca
cggaccccgt
atgcgctcga
tecegtgegee
accccgtega
tcactgecgg
gaagtcagcg
ccctgegagg
tegeegttge
agcaggccce
cactcggeceg
gcatgcggcg
cagccgtccg
ggcgccgetg
cagcgaggac
gttggccgeg
ggtcgaatcce
cceceggecge
gggcggagag
tccagccecga
atcagcgegt
ttgagcatcc
cceceggegge
cgtggtccceca
ccgaccaggt
gtgttgctga
gccttectet
ttcagggcgt
agccgggccg
gacgtgtcga
cccatgacac
ccteccagaat
atcacttggce
tcteceggett
aattaccgece
tcacatggct
gggagtcgec
gctecgecgag
acggttecctg
gttegtacgg
gcggcactte

gcagcacgac
cctegtggte
tggcgttcat
tggcgeggcet
tgaagtcgga
gcgagtcgac
gtccggeggt
gctggtegte
ggaccgactt
cgagcetgtte
ggatgccgeg
cgtcctecte
tgaccagggg
atgcgaccge
cgccgggace
ggatcagctc
gcgcceggge
gctcggegee
ccatgtcggg
gctgttcgge
gcgtgeccgaa
ggatgcccag
gcagggcggg
ccaggtggat
tcegtacgece
cgaagaccac
cgacgatctc
cgeeggcette
gggcctgttg
tcatgacget
gccgactgga
gggagccgag
ccecggtegee
cgtcagccac
accagccgga
atgacgattc
atgccaccga
aggaaaccga
ggccggecgg
tcttgeggee
ccggatctece
tcagatcgge
ccacggtttc
ggtgcaggag
ccagtccgga
ggaccaccte

ccteggggeyg
tgagcagcegt
tggggtccte
cctecgacggt
tccgecagatg
tcagggtgac
ccgcetecgag
cccgggacga
cgtgactttg
gtccaccceceg
gtttectgee
catatcgcat
gaggagctgg
cgggcceggce
gaccagatgg
gtecectggagt
gccgagaace
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gccgacceget
ggggtcgteg
ctggctggtg
gatccgcatc
ccgtteggeg
ggtgacggtg
gtaggtgegg
gatgaaggcg
cgacttecgge
cagtttcgece
cgcgtccage
caggagtgtg
ctcggeggeg
gactgtctcg
agaaggatta
gcagatcteg
gacgacatgce
gcgtgcggeg
gctgececteg
gatgaacagt
ctgcteccegt
ggagccccat
ggtgcggteg
gttegecatga
gggggccgag
cagcaggtcc
gtcceecgteg
ggtgaaggce
gtcecgeteeg
ccgcagggag
ccagccgagg
atcgecgcagce
gaccagcteg
cggcgggccc
ccatcgcgtc
cgtgggtcett
cggcgaacag
gcagttecctce
aagtegtggt
gagcaggccce
ggtcegtteg
cgtggccagt
cggggtggcc
gcggetggtce
cagcagttcc
gaccgtgegg
ggggacggca
tccggggegt
ggtgacggce
cagttcgecg
gagtgcgacc
cgggtgtecg
cacgacgagc
cggctgtgeg
tcacctagga
gagttccgta
aagggcccgt
tcttcatcct
tggcgegegg
tgatcggcge
tgecteggea
ggctgctgga
gtcecegatgt

ccgtagggge
atgagggcgce
cgcagggtga
ctgatgtcca
tctegeegga
tcegggetga
acctceggea
agggtgccga
ccccagccga
caggcgtggt
tcggcgatgg
ccctgccaga
ttgtecceggt
atacggcgga
cggeeccegtte
ttgetgeect
ccgtegeggy
ccggtggecg
tceccactggg
tcggegaggt
ccgetggtgt
gccacggaca
tggcccetgea
ccggeccgege
gcgggcacca
gcgtaggcgg
aaggcgatac
acggecggcca
gcgagtcgge
ctgcacaggg
ccgeegtggy
agggagaggyg
gtgaacagtt
ggtcgectcg
gacggtgcgg
ctccaggtgce
gtcctggtcg
ggccaccteg
cattgcatgg
tgeceggacct
tgcatcacce
ggtccggtge
ctgccectegt
acgaacccgg
cgggtcgact
atcacgtacg
tcggcecagtt
gccgceggacyg
tcgatcacgg
ggcgggeggt
gtgtcggggg
tgtcecgacgg
ggagaatttt
aaatgctgtce
agcggtgegy
cctaaagtgce
ggtttgaacg
tceggttgee
ccaccgggtyg
cgaggtggtc
ggacgcggac
catgacggcg
cgtegtcaac

82440
82500
82560
82620
82680
82740
82800
82860
82920
82980
83040
83100
83160
83220
83280
83340
83400
83460
83520
83580
83640
83700
83760
83820
83880
83940
84000
84060
84120
84180
84240
84300
84360
84420
84480
84540
84600
84660
84720
84780
84840
84900
84960
85020
85080
85140
85200
85260
85320
85380
85440
85500
85560
85620
85680
85740
85800
85860
85920
85980
86040
86100
86160
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gaccegtegt cgetgtggac ggggceggetg ctggeggacce ggtgggacat cccggtcatce 86220
cgcagcactc cgacctacge cgccaacgag cactggtcege tgcatcegece cgtegactceg 86280
gccgagecge cggacgatcce cgagctgcac aagetgctcg cgeggatcga geggetgetg 86340
gaggagcagg gcgtcgagca cgacctggcce gecttcaccg gggtcecctgeca cggecggeccg 86400
gccctgetgt acatgeccgeg ctegttccag tacgecgggceg agaccttcga cgaacagcac 86460
cacttcgteg geccectgeece gecccggace gegttccacg gecgagtggac gccgacggac 86520
gacgacggcc ggcccttggt gctggtgage ctgggaaccc tctacaacga ccggecggac 86580
ttcttecgea cctgectgga ggegttcececge gacgageccct ggaacgtceccect tcectggtgetg 86640
ggcggcegggg tgcccgecge cgacctggge ccgettcceccg acaacgtcecceg ggtgcacgac 86700
ttegtgtege tgecgegatgt gectcccgcac accgeegtgg tggtgaacca cggegggatg 86760
agcaccgcca tggaggtgtt ctcgcacgag gtgceccggtgg tggcgatccc ggtgatgecg 86820
gagccteggg ccaccgegeg geggatcegte gaactgggtce tecggtgacca gectcctgaac 86880
tcggagctga cggccgagtce cctgegtgece accegtgegge gggtgetgga ggactcccgg 86940
atcccggega acatgcecggaa gatccgtgag cagatcacgg cggccggcecgg ggcgaatgeg 87000
gcggecgacg cggtcgaggg actgctgecce caggggagcect gaggcegtccect cgcatccgaa 87060
acgcgttcac cttccgacecg gecgggatcge tccatgctca tcaccgaaac gaccgtgecce 87120
gacgtcttcc gecattgatcc ggagcccatt cccgaccatc ggggecggtt ctacgaagece 87180
gtgcgccaga ggccgcectgga ggctgccgtce ggtcactcga tcecgeggtccg gcaggtcaac 87240
ttcaccgtet ccgggegecaa tgtgetgege ggtctccacg ccaccacact geccgecggge 87300
cagggcaaga tcctcacctg cgtgeggggt tcecggtactga ccatggtggt cgacatgagg 87360
gtggggtcge cgagcecttcecgg acggtacgag geccecgtccgge aggatccgeg gtcgggcacce 87420
gcecctcectace tgecggacgg catceggectg ggcectatgtgg cactegtgga cgacacctgt 87480
atgaactatc tgtgcacaca cgaatacgtc ccgggcatgg tcatcgacgt cgatgcegcetg 87540
gaccccgaac tcgacctgece ctgggacctg gecgacactc cgatcecggtc cgccagggac 87600
gcegeggege cgtcececectgeg ggeggceccgte tcececgegggga tcctgceccgac gtacgaggag 87660
tgcctgeggg teccgtgagece cctacccgece getcecttgact gaatgegttce ccaaaaagece 87720
ttgececggggt cggggtcgac gccgacgcecg acgccggcag ggacaaacgc gtaaaagacce 87780
tgcggecgcca tgaaaacagg gcgccaagga aaaggaacgg ttgcgaagtc ggcccgcaac 87840
cgctcatgca attccggaac tgacagccgce cgeccegetg gacgagaacg gccgagttcet 87900
tcgecgcagac cgcgecgcgag gacgcecgecce ggcattcccece gecgaccgceg cgccactcegt 87960
ccgactceecee ctgeggetge accagttgeg cggegggege acttegggeg gcagcagcac 88020
tcgtggagga cggtctccge cctccacgag tgcaccggge gactcggccce cgtgcgaacg 88080
acacacgagc tcggcccegt gcgaccggca cgcegtaccgg gecggtcegca cctgecggaa 88140
cgtcacaccg cecgegaccee acggaagtcg acccgegegg agggctgcege cagccgcage 88200
gtgtgggcga tggacgccag cgtcacgtge cggtgccage cctggaacga ccgtcectteg 88260
aagtcgecgeca tgecccacgece cacactcacce cgttcecgaagt cggegtccac ctgeteggtg 88320
agcatggcca gccgcaacaa cgegecgegg tcccaggacg tgaggtcecggt cagecacagg 88380
tcggeecggge gecggeggtt geccccgeccac acccccatca gcaccagggt ccgecteggg 88440
accacgcccg gcagcaccac ggegtgeggg gcecgacgagac tgagggagcec ctgceccactcece 88500
acggggcgac tcaaccgett catctgetcce attagttget gggecgaggt ggtecgeggtg 88560
tggtggtcca ccaggccgeg cccacctgece gacgccaatt ggaggttcce gecccacacge 88620
accatgaagg gcagacccac gagactgagc ccacgcacca agcgcggcag aacggcggceg 88680
cgcgegtcecca tcaccacggg tcgegecgag gteccecggetgg cctgggegge cteggecace 88740
aggcgaacga cgttctccte ctcaccgage gcaccgggceg cgcecgagttg ccgggaacceg 88800
ccgtegeecge ceceggecgee geccagegtce aggtgcecage tgaccgggge cgecgtcegeg 88860
ccecgaggeca gecacagtcee gtggetcectge tggcagetca ccaccegecce cagatceggge 88920
acgaaccgcec ggctcaccece gaccgagegce acccccgect tggagaccac catcggcecag 88980
atcacccagg cctcggggtt cagcctgteg tccacgtage gggccagcecgce ggcccgcacce 89040
gcgccccagt cccaggtcga cccggcgacg aaatggtgca ggcectctgcetce cgecgegect 89100
tctccgacga aggcggcgag gttcecgggeg gtettgegec cectgggeggt gagcageccg 89160
cgtatgtact gectcaccccet tetgegetgg tccgececgge ggagcgagece gagtaactcec 89220
gcacatccect cggagacgag cgagtcgaag tcegtggecceg cggeggggec cgtcaggggce 89280
gccgtacegg cgggttcaag cgtacgaaat ttcat 89315

<210>2

<211> 2337

<212> ADN

<213> Streptomyces spiramyceticus WSJ-1

<400> 2
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ggatcatcac tgacgaatcg aggtcgagga accgagcgtc cgaggaacag aggcgcttat 60
cggttggecg cgagattcct gtcgatccte tcgtgcageg cgattccgag ggaaacggaa 120
acgttgagag actcggtctg gctcatcatg gggatggaaa ccgaggcgga agacgcctcce 180
tcgaacaggt cggaaggccc acccttttcg ctgceccgaaca gcaaggccag ccgatccgga 240
ttgtccececga gttecttcac ggaaatgtcg ccatcecgect tgagegtcat cagetgeata 300
ccgectgtecce gaatgaagge gatggcctceccec tcgcgaccgg agagaacgac gggaagggag 360
aagacgtaac ctcggctggce cctttggaga cgccggtccg cgatgetggt gatgtcactg 420
tcgaccagga tgatccccga cgctccgage gcgagcgacg tgcgtactat cgecgceccgatg 480
ttccecgacga tcecttcaccee gtcgagaacg acgacgtccce cacgccggcet cgcgatatcg 540
ccgaacctgg ccgggcgagg gacgcgggcg atgccgaatg tcttggeccectt ccgcecteccecce 600
ttgaacaact ggttgacgat cgaggagtcg atgaggcgga ccggtatgtt ctgccgeccg 660
cacagatcca gcaactcaga tggaaaagga ctgctgtcgc tgccgtagac ctcgatgaac 720
tccaccecegg cecgegatget gtgcatgagg ggectcgacgt cctcgatcaa cgttgtettt 780
atgttggatc gcgacggcectt ggtgacatcg atgatccgect gcaccgeggg atcggacgga 840
tttgcgatgg tgtccaactc agtcatggtc gtcctaccgg ctgetgtgtt cagtgacgeg 900
attcctgggg tgtgacaccc tacgcgacga tggcggatgg ctgccctgac cggcaatcac 960
caacgcaagg ggaagtcgtc gctctcectgge aaagctcccecce gectcecttecece gteccgggacce 1020
cgcgeggteg atcccecgecat atgaagtatt cgecttgate cccgggggga ccecgtcacaga 1080
tccactagtt ctagaaactc cacgggcgct gacgcacacc ggtgcggggc gcgcecccgagg 1140
gcgegecceg caccggtegt ccecgegtegg ctacggagtg ccggacgggg cgggttcgga 1200
cctgggtgtc gagccggegt ccggggaccg ccgeggcecgt cccagggttce gcatgaccgg 1260
cttctccacg aagaagtgca ggaacgccga ctgccccagce gccagcgtga aggcgagcecag 1320
ggtcagcceg acggeggcecg gtgtgtccca ctgecggtaa tagecctget tcececegecegge 1380
gaagcggtgce ccgtactgga tgatcaggta gtgcacgagg tagaaggcga aggtgagttc 1440
ccccagcage accatcgtce tggtccccag ccaggagegg acgccgegca catcaccgac 1500
ggccaccgag gcgagcagca gcgcgatcac cgggacggtc aacgcgecgg ggtcgtagtg 1560
gttcggcace gcgaacgtca ccgcgaacac cgctgagaac agcgcgacgce aggccagggg 1620
acgcgggccce ctccagcecgtce cccggatcac gatctgggecc atgagcatcc cgagcacgaa 1680
ctccagcage cgcaccggcg ggaacatgta gatgaaccac caccgcagct gcggcatgtce 1740
cgggtcccac ggcaggggcg ggctggccgg cagcagcagt gcgaccaggg ggatggagac 1800
ggcggccacg gacaccgcgg cggcccaccg ccagagccgg tccgtacgga ccttggtgaa 1860
gaaggcgaag aggaacggga acatggcgta gaagaacagce tcgcaggaga gcgaccacgce 1920
caccgggttce atgctgcegt actcgtggtg gtcggggaac catgecctgga tcagcagecag 1980
gttcgtgage agtccgtcce acaccgatcg gecccatgttg ggectcegttga gggccagcac 2040
gatcagcagc gtcaccagca gcacgggcag gtgcagcgag tacgcgcgga ccgtgcecgecg 2100
ccgccagaag ttcaccttgg acttgtcggg cagacccgecc caggtgagga cgaaaccgcet 2160
gagcatgaag aagaacgaga ccgtcagcgg gcccagccgg ttcagecggga actgcagege 2220
ggaattgatc tcggtgttct tgaagaacgg ctgtgtcgat atatgggagg tgaataccag 2280
tagagcggag atgaaacgca tcccgccgag cgcgggaaga tgtttcggca ggggceat 2337

<210>3

<211>214

<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 3
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Met
Glu
Phe
Phe
Pro
65

Ala
Glu
Pro

Val

Ala

145
Ile

Ala

His

Leu

<210>4

<211> 200
<212> PRT

Glu
Glu
Thr
Pro
50

Glu
Ala
Pro
Ala
His

130
Trp

Asp
Glu
Phe

Thr
210

Ser
Glu
Ala
35

Pro
Gly
Leu
His
Glu
115
Trp
Phe
Leu

Leu

Glu
195
Val

Arg
Ala
20

Val
Gln
Leu
Val
Gly
100
Arg
Asp
Pro
His
Leu
180
Gly

Pro

Gly
Val
Arg
Pro
Leu
Arg
85

Ser
Glu
Arg
Leu

Gln
165
val
Arg

His
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Gly
vVal
Ala
Ile
Gly
70

Ala
Leu
Arg
Leu

Thr

150
Asp

Pro
Trp

Pro

<213> Streptomyces spiramyceticus WSJ-1

<400> 4

Met
His
Tyr
Lys
Asp
65

Val
Ser
Ala
Thr
Gly
145
Ile

Gly

Ala

Ser
Arg
Pro
Gln
50

Ala
Arg
Ala
Leu
Ala
130
Ser
Ala

Asp

Leu

Ser
Ala
Arg
35

Thr
Val
Asp
Val
Val
115
Arg
Ala
Val

Gly

Arg
195

His
Ile
20

Val
Ile
Val
Thr
Asp
100
Ala
Leu
Arg
Leu
Pro

180
Gly

Arg
Leu
Thr
Tyr
Ser
Gly
Thr
Ala
Val
Gly
Met
165

Leu

Leu

Ala
Gly
Ile
Arg
Leu
70

Asp
Met
Gly
Glu
Ala
150
Leu

Thr

Ala

Asp
Ala
Cys
Leu
55

Ser
Thr
Pro
Leu
Leu

135
Gly

Ser
Gly

Ile

Pro
Ala
Glu
Arg
55

Thr
Leu
Thr
Ile
Pro
135
Gly
Ala
His

Pro

Glu
Gln
Ala
40

Pro
Met
Asp
Asp
Ala
120
Phe
Lys
Gly

Pro

Val
200

Glu
Thr
Gly
40

Trp
Glu
Glu
Asp
Ala
120
Pro
Gln
Gly

Glu

Arg
200

Ala
Ala
25

Arg
Ser
Thr
Leu
Gly
105
Leu
Ser
Trp
Thr
Leu

185
Arg

Thr
Leu
25

Val
Pro
Asp
Ala
Pro
105
Asp
Leu
Ile

Pro

Tyr
185

40

Asp
10

Val
Arg
Glu
His
Ala
90

Ala
Leu

Ala

Leu

Ala
170
val

Glu

Ala
10

Glu
Ala
Ser
Ile
Asp
Gly
Pro
Arg
Ala
Val

170
Thr

Tyr
Asp
Ala
Arg
Cys
75

Ser
Leu
Ala
Lys

Gly

155
Gln

Gly

Gly

His
Leu
Ala
Lys
Ala
75

Leu
Tyr
Ala
Leu
Gln
155

Ala

Asp

Ala
Lys
Met
Gly
Asp
Leu
His
Ala
Glu

140
Phe

His
Gly

Leu

Arg
Val
Arg
Ala
60

Arg
Lys
Asp
Leu
Cys
140
Asp

Gln

Ala

Ala
Arg
Glu
45

Ala
Gly
Gly
Ser
Gly
125
Ser
Glu
Gly
Arg

vVal
205

Ser
His
Ala
45

Ala
Ala
Ala
Val
Gly
125
Leu
Val
His

Leu

Leu
Arg
Lys
Pro
Tyr
Ile
Val
110
Gln
Val
Glu
Arg
Arg

190
Thr

Arg
Glu
30

Gly
Ile
Gly
Val
Pro
110
Lys
Glu
Asp

Trp

Val
190

His
15

Arg
Leu
Arg
Arg
Asp
95

Ala
Pro
Tyr
Ala

Phe
175
Ile

Thr

Arg
15

val
Val
Leu
Gly
Leu
95

Ala
Glu
Arg
Pro
Leu

175
Asp

Pro
Glu
Gly
Trp
Ala
80

Ala
Leu
Gly
Lys
Tyr
160
Arg

Lys

Ala

Ala
Gly
Gly
Arg
Ala
80

Arg
Arg
Leu
Leu
Arg
160

Met

Leu
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<210>5
<211> 282

<212> PRT '
<213> Streptomyces spiramyceticus WSJ-1

<400> 5

<210> 6
<211> 408

Met
Ala
Ala
Ala
Ala
65

Leu
Glu
Gln
Ser
Met
145
Thr
Tyr
Val
Pro
Gln
225
Val

Pro

Phe

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 6

Lys
Ser
Ala
Ile
50

Gly
Leu
Ser
Leu
Gly
130
Arg
Gly
Ala
Pro
Pro
210
Val
Leu

Ala

Arg

Ser
Arg
Ala
35

Ala
Ser
Ala
Leu
Pro
115
Thr
Gln
Ala
Phe
Arg
195
Val
Phe
Arg

Asp

Ala
275

Lys
Cys
20

Ala
Pro
Gly
Val
Pro
100
Gly
Lys
Gly
Trp
Glu
180
Ala
Pro
Asp
Arg
Arg

260
His

Ser
val
Ala
Gly
Arg
Glu
85

Asp
Gln
Ile
Val
Gly
165
Lys
Asp
Trp
Thr
Gly
245

Val

Gln
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Pro
Ala
Cys
Ser
Val
70

Ile
Vval
Pro
Leu
Phe
150
Gly
Gly
Thr
Arg
Gly
230
His
Lys

Arg

Arg
Arg
Arg
Pro
55

Thr
Asp
Thr
Val
Arg
135
Leu
Asn
Leu
Gln
Glu
215
Gln
Ala

Asp

Thr

Pro
Arg
Phe
40

Asn
Lys
Thr
Val
Arg
120
Arg
Leu
Leu
Ala
Thr
200
Arg
Met
Gln

Leu

Ala
280

Pro
Glu
25

Ser
Asp
Ala
Gln
Val
105
Leu
Cys
Gln
Phe
Phe
185
Leu
Thr
Thr
Phe
Thr

265
Asp

41

Arg
10

Trp
Ala
Leu
Leu
Trp
Asn
Ile
Leu
Arg
Asn
170
Ser
Met
Ala
Ile
Val
250

Val

Cys

Ser
Gly
Gln
Leu
Ala
75

Ala
Glu
Gly
Glu
Glu
155
Ala
Arg
Val
Tyr
Gly
235

Arg

Pro

Ala
Gln
Leu
Thr
60

Ser
Arg
Asp
Asn
Leu
140
Tyr
Gln
Gln
Thr
Gln
220
Glu
Gly

Glu

Ser
Asn
Asp
45

Val
Thr
Arg
Phe
Leu
125
Gly
Val
Trp
Glu
Pro
205
Arg
Ala

Ala

Trp

Ala
Phe
30

Ser
Glu
Gly
Leu
Leu
110
Pro
Pro
Gly
Glu
Phe
190
His
Phe
Ala

Gly

Thr
270

Pro
15

Phe
Ser
Ile
Ser
Ala
95

Thr
Phe
Asp
Lys
Pro
175
Asn
Arg
Thr
Arg
Val

255
Ala

Ala
Arg
Asp
Gly
Pro
80

Ala
Leu
Val
Arg
Arg
160
Trp
Pro
Lys
Gln
Lys
240

Arg

Leu
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<210>7
<211> 221

Met
Ala
Ala
Ser
Trp
65

Ile
Leu
Trp
Asp
Cys
145
Arg
Thr
Glu
Trp
Ala
225
Cys

Pro

Ile

Arg
Leu
305
Glu
Ser
Thr
Ser
Gly

385
Thr

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 7

Leu
Ala
Asp
Met
50

Ser
Ala
Ile
Asp
Ala
130
Glu
Lys
Ala
Glu
Leu
210
Leu
Thr
Met
Thr
Ser
290
Val
Ser
Leu
Val
Ala
370

Pro

Asn

His
Leu
Gln
35

Ala
Ala
Lys
Ile
Gly
115
Ser
Leu
Ile
Val
Ala
195
Pro
Ile
Leu
Phe

Ala

275
Ala

His
Gly
Ala
Val
355
Val

Asp

Glu

Arg
Thr
20

Gln
Val
Arg
Ile
Phe
100
Leu
Leu
Ala
Pro
Met
180
Ala
Pro
Leu
Leu
Thr
260
Leu
Met
Phe
Tyr
Met
340
Glu
Pro

Val

Leu

Val
Vval
Val
Ser
Asp
Tyr
85

Ser
Val
Ala
Phe
Val
165
Cys
Pro
Val
Arg
Leu
245

Leu

Ala

Leu
Met
Glu
325
Leu
Gln
Lys

Thr

Ser
405

ES 2812256 T3

Asp
Phe
Gly
Val
Glu
70

Pro
Leu
Pro
Ala
Tyr
150
Gly
Val
Gly
Arg
Ala
230
Ala

Ala

Asp

Vval
Vval
310
Arg
Met
Pro
Pro
Gly

390
Pro

Leu
Ala
Ser
Phe
55

Asp
Leu
Ser
Asn
Ser
135
Leu
Arg
Pro
Met
Met
215
Gly
Ala
Ala
Ala
Arg
295
Ile
Gln
Val
Cys
Gly
375

Val

Lys

Ser
Cys
Ala
40

Phe
Ser
His
Glu
Ile
120
Phe
Ser
Leu
Phe
Pro
200
Leu
Val
Ser
Cys
Asp

280
Leu

Arg
Trp
Ala
Met
360
Thr

Pro

Gly

Ser
His
25

Leu
Ile
Thr
Ile
Pro
105
Leu
Asn
Phe
Trp
Val
185
Leu
Glu
Trp
Tyr
Ser
265
Val
Gly
Tyr
Ser
Ile
345
Arg
Ala

Val

42

Leu
10

Ile
Leu
Leu
Pro
Val
90

Val
Leu
Thr
Pro
Trp
170
Thr
Asn
Phe
Arg
Gly
250
Ile

His

Gln
Gly
Thr
330
Leu
Leu

Pro

Val

Thr
Ala
His
Ser
Thr
75

Thr
Leu
Val
Pro
Leu
155
Cys
Gly
Glu
Val
Gly
235
Leu

Val

Gly

Trp
His
315
Pro
val
Phe

Ala

Thr
395

Gly
Gln
Ile
Gly
Phe
Phe
Pro
Gln
Ser
140
Trp
Ala
Leu
Val
Leu
220
Pro
Thr
Pro
Arg
Ser
300
Arg
Ala
Gly
Gly
Pro

380
His

Leu
Gln
Thr
45

Phe
Trp
Gly
Gly
Ser
125
Trp
Tyr
Ala
Leu
Trp
205
Gly
Arg
Gln
Ala

Arg

285
Phe

Leu
Ala
Gly
Ser
365

Arg

Thr

Arg
Gly
30

Thr
Vval
Arg
Ile
Gly
110
Trp
Ser
Arg
Gly
Pro
190
Phe
Ile
Ala
Val
Ala
270
Thr
Ala
Met
Ile
Leu
350
Arg

Ser

Pro

Trp
15

Phe
Leu
Leu
Arg
Ala
95

Ser
Leu
Leu
Leu
Ile
175
Ala
Ala
Val
Gly
Val
255

Leu

Gly

Phe
Gly
Ala
335
Leu
Thr

Ser

Asp

Tyr
Phe
Gly
Ala
Arg
80

Ala
Val
Pro
Ser
Val
160
Ala
Ser
Tyr
Met
Thr
240
Pro

Leu

Leu

Tyr
Gly
320
Leu
His
Pro

Pro

Val
400
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<210>8
<211> 449

Met
Ser
Thr
Ala
Leu
65

Ala
Trp
Leu
Arg
Asp
145
Arg
Val

Leu

Thr

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 8

Ala
Vval
Ala
Gln
50

Glu
Leu
Pro
Ile
Glu
130
Lys
Pro
Ala

Asn

Ile
210

Asp
Ala
Gly
35

Phe
Ile
Pro
Gly
Asp
115
His
Thr
Gly
Asp
Asp

195
Ala

Gln
Leu
20

Leu
Leu
Gly
Ala
Val
100
Leu
Glu
Gly
Gly
Pro
180

Leu

Asp

Thr
Arg
Pro
Ala
Thr
Asp
Gly
Arg
Gly
Tyr
Leu
165
Ala

Leu

Gly

ES 2812256 T3

Ala
Asp
Gly
Leu
Phe
70

Gly
Ala
Val
Asp
Pro
150
Val
Val

Arg

Ile

Met Pro Glu Ser His Ala

1

5

Leu
Asp
Gly
Leu
55

Thr
Arg
Pro
Gly
Gly
135
His
Ala
Asp

Asp

Thr
215

Gln

Pro Asp Arg Thr Pro Glu Asp

20

Ser
Gly
Arg
40

Ile
Gly
Ile
Phe
Asp
120
Val
Tyr
Ile
Asp
Asp

200
Leu

Pro
Leu
25

Ala
Arg
Tyr
Val
Trp
105
Ala
Phe
Tyr
Asp
Ala
185
Glu

Ala

Ala
10

Leu
Met
Leu
Ser
Thr
90

Arg
Ala
Asp
Glu
Asn
170
Asp
Arg

Arg

Leu
Arg
Gln
Val
Thr
75

Cys
Arg
Arg
Leu
Gln
155
Thr
Thr

Val

Arg

Ser Ala Leu Leu

10

Ile Ala Ala Leu

25

43

Leu
Glu
Ile
Gly
60

Leu
Asp
Ala
Thr
Val
140
Ala
Leu
Val

Asp

Arg
220

Ala

Arg

Glu
Leu
Met
45

Ala
Cys
Ile
Gly
Leu
125
Phe
Leu
Phe
Ala
Ile

205
Glu

Tyr
His
30

Pro
Arg
Met
Ser
Val
110
Ala
Val
Ala
Phe
Val

190
Ala

Ala
15

Gly
Glu
Arg
Ala
Asp
Asp
Glu
Asp
Leu
Gly
175

Arg

Leu

Arg
Val
Glu
Val
Arg
80

Lys
Ser
Leu
Ala
Val
160
Arg

Arg

Leu

Ala Ile Thr Ala

15

Leu Pro Glu Ser

30



<210>9
<211> 421

Phe
Met
Val
65

Ala
Leu
Ala
Gly
Asp
145
Gly
Glu
Gln
Pro
Gly
225
Gly
Asn
Ala
Phe
Gly
305
Phe
Arg
His
Gly
Val
385
Ala
Gly

Arg

Arg

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400>9

Arg
Thr
50

Pro
Ser
Pro
Ala
Vval
130
Glu
His
Thr
Leu
Gly
210
Ala
Gly
Pro
Met
Trp
290
Gly
Glu
Arg
Glu
Thr
370
Ala
Asp

Lys

Asp

Ala
35

Ser
Leu
Ser
Thr
Arg
115
Val
Val
Asp
Asn
Met
195
Leu
Gly
Leu
Val
Gly
275
Thr
Arg
His
Gly
Phe
355
His
Lys
Thr

Val

Glu
435

Val
Thr
Pro
Val
Phe
100
His
Leu
Val
Asp
Phe
180
Pro
Val
Met
Gly
Cys
260
Ala
Asp
Ile
Pro
Gly
340
Asp
Phe
Gly
Ala
Gly

420
Glu

Thr
Asp
Glu
Asn
85

Gly
Asp
Arg
Ala
Thr
165
Gly
Lys
Asn
Lys
Ser
245
Val
Glu
Glu
Arg
Gly
325
Thr
Asn
Ala
Lys
Leu
405

Val

Lys

ES 2812256 T3

Val
Lys
Leu
70

Tyr
Phe
Leu
Thr
His
150
Met
Gly
Ala
Ser
Gln
230
Tyr
Val
Ala
Asp
Glu
310
Arg
Ile
Arg
Asn
Ile
390
Ala

Leu

Arg

Arg
Asp
Gly
Asn
Leu
Pro
Gly
135
Cys
Leu
Leu
Ala
Thr
215
Gly
Ala
Ser
Ile
Thr
295
Leu
Glu
Val
Tyr
Tyr
375
His
Val
Cys

Ala

Lys
40

Pro
Pro
Thr
Glu
Tyr
120
Pro
Leu
Asp
Ala
His
200
Ala
Asp
Thr
Ser
Ile
280
Gln
Thr
Thr
Thr
Leu
360
Arg
Pro
His
Leu

Lys
440

Glu
Arg
Gly
val
Arg
105
His
Gly
Ser
Pro
Glu
185
Leu
Tyr
Asn
Gln
Glu
265
Asp
Asn
Gly
Phe
Cys
345
Trp
Glu
Thr
Asp
Ala

425
His

44

Asp
Lys
Glu
Trp
Tyr
Ile
Val
Val
Ala
170
Val
Thr
Arg
Val
Leu
250
Arg
Arg
Pro
Gly
Gly
330
Ala
Met
Ala
Leu
Val
410

Pro

Ile

Thr
Ser
Ala
75

Ser
Gly
Leu
Asn
Glu
155
Gln
Ala
Trp
Gln
Leu
235
Ala
Lys
Ser
Arg
Glu
315
Ala
Ser
His
Trp
Ser
395
His

Thr

Asp

Asp
Leu
60

Leu
Ser
Arg
Gly
Val
140
Leu
Arg
Leu
Glu
Leu
220
Ile
Leu
Ala
Ala
Glu
300
Asp
Ser
Thr
Leu
Glu
380
Cys
Ser

Glu

Ala

Met
45

Arg
Ile
Ile
Thr
Ser
125
Trp
Glu
Ile
val
Glu
205
vVal
Trp
Ala
Gln
Glu
285
Trp
Val
Val
Ser
Lys
365
Ala
Thr
Asn

Gly

Ile
445

Phe
Val
Ala
Phe
Ser
110
Asp
Lys
Ser
Trp
Lys
190
Ala
Ser
Gly
Gly
Val
270
Asp
Lys
Asp
Tyr
Gly
350
Arg
Asn
Tyr
Leu
Leu

430
Asn

Arg
Asp
val
Glu
95

Pro
Leu
Pro
Ala
Gly
175
Ser
Ala
Arg
Ala
Gly
255
Cys
Tyr
Arg
Ile
Val
335
Phe
Ile
Arg
Pro
His
415
Gly

Arg

Gly
Glu
Met
80

Pro
Ser
Ala
Gly
Asp
160
Phe
Asn
Ala
Asn
Ser
240
Ala
Arg
Arg
Phe
Val
320
Thr
Arg
Val
Leu
Leu
400
Gln

Val

Phe
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<210> 10
<211> 415

Met

Leu
Val
Thr
Glu
65

Glu
Gln
Thr
Val
Cys
145
Arg
Leu
Tyr
Asp
Pro
225
Leu
Ser
Leu
Ala
Val
305
Ile
Val
Gln
Leu
Pro
385

Asp

Leu

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 10

Arg

Val
Ala
Ala
50

Met
val
Ser
Met
Vval
130
Gly
Ser
Arg
Gly
Pro
210
Met
Ala
Ala
Glu
Ser
290
Asp
His
Pro
Gln
Thr
370
Ala

Pro

His

vVal

Pro
Ser
35

vVal
Gly
Glu
Met
Asp
115
Trp
Ala
Arg
Glu
Tyr
195
Gly
Cys
Lys
Arg
Ala
275
Gln
Phe
His
Gln
Leu
355
Ala
Ile

Thr

Arg

Leu

Leu
20

Pro
Pro
Ser
Ser
Met
100
Glu
Glu
Ala
Arg
Asp
180
Ala
Pro
Tyr
Lys
Glu
260
Leu
Arg
Val
Gly
Ile
340
Gln
Arg
Lys

Pro

Ala
420

Leu

Ala
Pro
Val
Asp
Glu
85

Ala
Ile
Pro
His
Arg
165
Pro
Phe
Arg
Val
Pro
245
Thr
Gly
Glu
Pro
Gly
325
Leu
Arg
Gly
Ala
Ala

405
Thr

ES 2812256 T3

Thr

Trp
Ser
Gly
Leu
70

Glu
Ala
Val
Trp
Ala
150
Phe
Ile
Asp
Ser
Pro
230
Asp
Tyr
Arg
Arg
Leu
310
Ala
Leu
Leu
Leu
Gly

390
Gly

Ser

Ala
Leu
Asp
Val
Glu
Leu
Asp
Thr
135
Arg
Leu
Ala
Glu
Thr
215
Tyr
Arg
Gly
Leu
Leu
295
Asp
Gly
Pro
Ser
Ala
375

Ala

Ile

Leu

Leu
Thr
40

Asp
Pro
Thr
Cys
Phe
120
Tyr
Ile
Ala
Glu
Arg
200
Arg
Asn
Pro
Arg
Asp
280
Gly
Ala
Thr
Ser
Ala
360
Asp

Arg

Val

Ala

Arg
25

Asp
Arg
Tyr
Thr
Phe
105
Ala
Ala
Leu
Ala
Trp
185
Asp
Leu
Gly
Arg
Asp
265
Ile
vVal
Leu
Trp
Leu
345
Gly
Ala

Arg

Pro

45

His
10

Ala
Val
Pro
Gln
Trp
90

Ala
Arg
Gly
Trp
Leu
170
Leu
Val
Asp
Arg
Val
250
Ala
Glu
Leu
Leu
Ser
330
Trp
Phe
Val

Leu

Thr
410

Asn

Ala
Ile
Ala
Arg
75

Glu
Pro
Gly
Pro
Gly
155
Glu
Gly
Leu
Leu
Ser
235
Cys
Val
Val
Pro
Pro
315
Thr
Asp
Asp
His
Ser

395
Leu

Thr

Gly
Thr
Ala
60

Gly
Tyr
Phe
Trp
Val
140
Pro
Gln
Trp
Gly
Gly
220
Val
Leu
Ser
Val
Asp
300
Ser
Ala
Ala
Leu
Thr
380
Glu

Glu

His

His
Ser
45

Glu
Phe
Leu
Asn
Arg
125
Ala
Asp
vVal
Thr
His
205
Gln
Ile
Thr
Tyr
Ala
285
Asn
Cys
Leu
Pro
Pro
365
Ala

Glu

Arg

Tyr

Glu
30

Thr
Leu
Glu
Leu
Gly
110
Pro
Ala
Ala
Pro
Leu
190
Trp
Thr
Glu
Leu
Ser
270
Thr
Val
Ala
Leu
Leu
350
Ala
Val

Met

Leu

Tyr
15

Val
Gly
Leu
Phe
Gly
95

Ala
Asp
Arg
Ile
Glu
175
Asp
Val
Met
Pro
Gly
255
Glu
Leu
val
Ala
His
335
Lys
Ala
His
Leu

Thr
415

Ser

Arg
Leu
Ala
Gly
80

Gln
Ala
Leu
Ala
Gly
160
Glu
Arg
Ile
Val
Trp
240
Val
Leu
Asp
Pro
Ile
320
Gly
Ala
Thr
Asp
Ala

400
Ala
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<210> 11
<211> 237

Met

Leu

Pro
Arg
Ala
65

Pro
Leu
Val
Ala
Arg
145
Ala
Asp
Gln
Ser
Ala
225
Val
Arg
Ala
Glu
Leu
305
Asp
Val
Gly
Ala
Arg

385
Ala

<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 11

Glu

Gln

Tyr
Glu
50

Trp
Arg
Leu
Arg
Glu
130
Leu
Arg
Arg
Leu
Ala
210
Glu
Leu
Ile
vVal
Arg
290
Arg
Leu
Leu
Pro
Thr
370

Ala

Cys

Pro

Leu

Ala
35

Ile
Val
Phe
Pro
Leu
115
Ala
Leu
Pro
Asp
Asp
195
Asp
Lys
Ala
Ala
Ala
275
Ala
His
Glu
Ala
Asp
355
Thr

Glu

Ala

Ala

Thr
20

Leu
Cys
Thr
Gly
Leu
100
Arg
Pro
Pro
Tyr
Arg
180
Ala
Ala
Leu
Leu
Leu
260
His
Arg
Arg
Leu
Ala
340
Gly
Thr

Gly

Arg

Pro

Arg

Ile
Ala
Ala
Thr
85

Ala
Ala
Cys
Thr
Ala
165
Asp
Arg
Val
Arg
Leu
245
Val
Thr
Arg
Pro
Gly
325
Ala
Pro
Ala

Ala

Leu
405

ES 2812256 T3

Ala

Ala

Leu
Ala
Asp
70

Leu
Glu
Leu
Ala
Gly
150
Val
Ala
Leu
Arg
Ala
230
Leu
Leu
Val
Thr
Pro
310
Gly
Gly
His
Val
Pro

390
Arg

Ser

Ala

Arg
Gly
55

Pro
Asp
Ala
Ala
Ala
135
Gly
Glu
Ala
Ala
Thr
215
Val
Arg
Ala
His
Pro
295
Ala
Arg
Arg
Leu
Gln
375

Leu

Val

Ala
His
Ala
40

Pro
Glu
Arg
Phe
Asp
120
Arg
Ala
Leu
Ala
Pro
200
Leu
Glu
Asp
Ile
Arg
280
Ala
Arg
Arg
Glu
Ala
360
Val

Thr

His

Gly

Trp
25

Val
Trp
Val
Ala
Pro
105
Pro
Thr
Gly
Val
Arg
185
Gln
Ala
Ser
Gly
Gly
265
Leu
Ala
Leu
Ile
Thr
345
Leu
Met

Arg

Pro

46

Thr
10

Cys
Ser
Phe
Ala
Gly
90

Arg
Val
Thr
Phe
Leu
170
Ala
Ile
Asp
Gly
Val
250
Ala
Leu
Ala
Glu
Ala
330
Pro
Ala
Ala

Pro

Gly
410

Arg

Ala

Asp
His
Ala
75

Arg
His
Leu
Ala
Asp
155
Gly
Leu
Leu
Leu
Gly
235
Ala
Pro
Gly
Arg
Ser
315
Ala
Gly
Leu
Gly
Arg

395
Arg

Glu

Gly

Pro
Ser
60

Ala
Arg
Glu
Asn
Arg
140
Leu
Phe
Ala
Ala
Val
220
Pro
Pro
Glu
Arg
Ala
300
Arg
Asp
Pro
Pro
Arg
380

Ser

Val

Leu

Asn

Glu
45

Glu
Val
Pro
Arg
Arg
125
Arg
Val
Leu
Ala
Val
205
Pro
Arg
Arg
Pro
Pro
285
Val
Val
Glu
Glu
Leu
365
Leu

Pro

His

Gly

Gln
30

Pro
Leu
Leu
Asp
Ala
110
Cys
Val
Thr
Gly
Cys
190
Ala
Glu
Pro
Asp
Ala
270
Gly
Glu
Ala
His
Pro
350
Ile
Pro

Val

Pro

Arg
15
Gly

Leu
Leu
Ala
Glu
95

Glu
Ala
Leu
Glu
Val
175
Ala
Arg
Leu
Asp
Val
255
Ala
Glu
Gln
His
Ile
335
Leu
Arg
Gly

Val

Gly
415

Arg

Asp

Glu
Gly
Asp
80

Glu
Leu
Pro
Arg
Val
160
Pro
Pro
Glu
Val
Asp
240
Glu
Thr
Trp
Thr
Thr
320
Val
Gly
Leu

Leu

Gly
400
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<210> 12

Met
1

Lys
Arg

Thr

Gly
65

Pro
Arg
Arg
Leu
Ser
145
Arg
Arg
His
Glu

Gly
225

<211> 1890
<212> PRT _
<213> Streptomyces spiramyceticus WSJ-1

<400> 12

Tyr
Gly
Val

Gly
50

Leu
Gly
Arg
Thr
Glu
130
Phe
Thr
Ile
Leu
Ala

210
Pro

Ala
Lys
His

35
Gln

Glu
Val
Phe
Thr
115
Pro
Thr
Ile
Glu
Thr
195

Ala

Ser

Asn
Asp
20

Arg

His

Leu
Thr
Asp
100
Asp
Gly
Pro
Cys
Val
180
Glu

Phe

Gly

Asp
Tyr
Pro

Leu

Ser
Phe
85

Ala
Glu
Gly
Gly
Arg
165
His
Asp

Glu

Arg

ES 2812256 T3

Ile
Arg
Asp
Arg
His
70

His
val
Leu
Val
Tyr
150
Val
Tyr
His
Arg

Gly
230

Ala
Gln
Thr

His
55

Asp
Glu
Ile
Asp
Ile
135
Val
Ser
Leu
Ala
Ala

215
Leu

Ala
Glu
Arg

40
Leu

Met
Gly
Cys
Ser
120
Val
Gly
His
Val
Ile
200
Gly

Phe

Val
Ala
25

Ser

Asp

Leu
Asp
Met
105
Thr
Val
Ala
Ser
Ala
185
Thr

Cys

Ile

a7

Tyr
10

Glu
Leu

Gly

Ala
Met
90

Phe
Leu
Glu
Ser
Val
170
Glu
Leu

Asp

Gly

Asp
Glu
Leu

Leu

Leu
75

Arg
Ser
Arg
Pro
Val
155
Arg
Pro
Phe

val

Thr
235

Leu
Ile
Asp

Phe
60

Ala
Ser
Ser
Ser
Trp
140
Thr
Glu
Gly
Pro
Val

220
Arg

Vval
Ala
Val

45
Asp

Thr
Phe
Ile
Phe
125
Trp
Glu
Gly
Gly
Arg
205

Tyr

Arg

His
Ala
30

Ala

His

Asp
Ala
Gly
110
Thr
Phe
Ala
Asn
Gly
190
Ala

Gln

Glu
15

Leu
Cys

Val

Arg
Leu
95

His
Asp
Pro
Gly
Ala
175
Ile
Asp

Glu

Gly
Val
Gly

Glu

Asn
80

Gly
Leu
His
Ser
Glu
160
Thr
Arg
Tyr

Gly



Met
Lys
Ala
Gly
Asp
65

Val
Gly
Val
Leu
Ser
145
Gly
Leu
Thr
Ser
Glu
225

Thr

Arg

Ser
Glu
His
Val
50

Ala
Tyr
Gly
Ser
Glu
130
Leu
Tyr
Leu
Leu
Ser
210
Cys

Val

Cys

Pro
Thr
Glu
35

Thr
Ile
Ser
Phe
Pro
115
Thr
Arg
Val
Thr
Gly
195
Leu
Asp

Phe

Lys

Ser
Glu
20

Pro
Thr
Thr
Pro
Leu
100
Asn
Ser
Gly
Ala
Gly
180
Leu
Val
Leu

Val

Ala
260

Met
Arg
Val
Pro
Arg
Asp
Thr
Glu
Trp
Ser
Asp
165
Asn
Glu
Ala
Ala
Glu

245
Phe

ES 2812256 T3

Asp
Leu
Ala
Asp
Phe
70

Pro
Gly
Ala
Glu
Arg
150
Thr
Ala
Gly
Leu
Leu
230

Phe

Ala

Glu
Arg
Ile
Asp
55

Pro
Asp
Val
Leu
Ala
135
Thr
Ala
Asp
Pro
His
215
Ala

Ser

Glu

Val
Arg
Val
40

Leu
Ala
Thr
Gly
Val
120
Leu
Gly
Arg
Ala
Ala
200
Leu
Gly

Arg

Gly

Leu
His
25

Gly
Trp
Asp
Pro
Asp
105
Met
Glu
Val
Ala
Val
185
Leu
Ala
Gly
Gln

Ala
265

48

Gly
10

Asn
Met
Glu
Arg
Gly
Phe
Asp
Arg
Phe
Pro
170
Met
Thr
Val
Val
Arg

250
Asp

Ala
Arg
Ala
Leu
Gly
75

Thr
Asp
Pro
Ala
val
155
Glu
Ser
Ile
Gln
Ala
235
Gly

Gly

Leu
Glu
Cys
Ala
60

Trp
Thr
Ala
Gln
Gly
140
Gly
Gly
Gly
Glu
Ser
220
Val

Leu

Thr

Arg
Leu
Arg
45

Ala
Asp
Tyr
Ala
Gln
125
Val
Ala
Thr
Arg
Thr
205
Leu
Met

Ala

Val

Thr
Leu
30

Tyr
Asp
Glu
Cys
Phe
110
Arg
Val
Ala
Glu
Ile
190
Ala
Arg
Pro

Ser

Trp
270

Ser
15

Ala
Pro
Gly
Ala
Arg
Phe
Leu
Pro
His
Gly
175
Ala
Cys
Arg
Asp
Asp

255
Ala

Val
Ala
Gly
Vval
Ala
80

Glu
Gly
Leu
Ala
Thr
160
Tyr
Tyr
Ser
Gly
Pro
240
Gly

Glu



Gly
Gly
Gly
305
val
Asp
Glu
Pro
Ala
385
Ser
Glu
Pro
Val
Ala
465
Thr
Gly
Asp
Ala
Asp
545
Thr
Ala
Glu
Ala
Phe
625
Tyr
Phe
Gly
Ala
Glu
705
Ala
Gly

Ala

Val

val
His
290
Ala
Ile
Ala
Ala
Leu
370
Ala
Ser
Trp
Arg
Ser
450
Asp
Pro
Gln
Thr
Thr
530
Ala
Pro
Phe
Leu
Ala
610
Ala
Thr
Glu
Gly
Ala
690
Gly
Leu
Pro

Ala

Ser

Gly
275
Arg
Ser
Arg
Val
Gly
355
Trp
Gly
Leu
Gly
Arg
435
Gly
Gly
Leu
Ala
Asp
515
Thr
Arg
Glu
Leu
Arg
595
Glu
Glu
Gln
Ser
Leu
675
Arg
Gly
Glu
Gln
Gly

755
His

val
Val
Asn
Glu
Glu
340
Ala
Leu
Val
Pro
Ser
420
Ala
Thr
Ser
Pro
Asp
500
Ala
Arg
Ala
Asn
Cys
580
Arg
Phe
Pro
Pro
Trp
660
Val
Leu
Ala
Pro
Ala
740
Glu

Ala

Leu
Leu
Gly
Ala
325
Ala
Leu
Gly
Gly
Arg
405
Gly
Gly
Asn
Asp
Trp
485
Arg
Asp
Glu
Ala
Met
565
Ser
Arg
Asp
Ser
Ala
645
Gly
Ala
Val
Met
val
725
Leu

Leu

Phe

ES 2812256 T3

Leu
Ala
Leu
310
Leu
His
Leu
Ser
Gly
390
Thr
Ser
Arg
Ala
Gly
470
val
Leu
Leu
Ala
Arg
550
Val
Gly
Phe
Ala
Ala
630
Leu
Leu
Ala
Ala
Ala
710
val
Val

Ala

His

Val
Val
295
Thr
Ala
Gly
Ala
Leu
375
Val
Leu
Val
Val
His
455
Pro
Ile
Ala
Thr
Leu
535
Glu
Thr
Gln
Pro
His
615
Pro
Phe
Val
His
Ala
695
Ala
Ala
Leu

Ala

Ser

Glu
280
Val
Ala
Asp
Thr
Thr
360
Lys
Ile
His
Glu
Arg
440
Val
Ala
Ser
Ala
Thr
520
Glu
Asp
Gly
Gly
Vval
600
Leu
Asp
Ala
Pro
Ala
680
Arg
Val
Gly
Ser
Arg

760
Pro

Arg
Arg
Pro
Ala
Gly
345
Tyr
Ser
Lys
Val
Leu
425
Arg
Val
Pro
Ala
Leu
505
Ala
His
Leu
val
Ala
585
Phe
Glu
Ala
Val
Asp
665
Ala
Gly
Gln
Gly
Gly
745
Gly

Arg

49

Leu
Gly
Ser
Gly
330
Thr
Gly
Asn
Met
Asp
410
Leu
Ala
Ile
Asp
Arg
490
Ala
Val
Arg
Ala
Ala
570
Gln
Ala
Arg
Thr
Glu
650
Val
Gly
Arg
Ala
Ala
730
Asp

Arg

Met

Ser
Ser
Gly
315
Leu
Ala
Arg
Ile
Val
395
Ala
Thr
Ala
Glu
Pro
475
Ser
Arg
Asp
Ala
Ala
555
Arg
Arg
Asp
Pro
Leu
635
Thr
Leu
val
Leu
Thr
715
Vval
Glu

Arg

Asp

Asp
Ala
300
Pro
Ala
Leu
Glu
Gly
380
Glu
Pro
Glu
Val
Glu
460
Arg
Glu
Arg
Leu
Val
540
Leu
Arg
Leu
Ala
Leu
620
Leu
Ala
Val
Phe
Met
700
Glu
Ile
Ala

Thr

Ala

Ala
285
Val
Ala
Pro
Gly
Arg
365
His
Ala
Ser
Ala
Ser
445
Pro
Ile
Glu
Gly
Gly
525
Ala
Ala
Gly
Gly
Leu
605
Leu
Asp
Leu
Gly
Ser
685
Arg
Arg
Ala
Ala
Lys

765
Met

Arg
Asn
Gln
Gly
Asp
350
val
Ala
Met
Ser
Arg
430
Ala
Pro
Thr
Ala
Pro
510
Tyr
Leu
Ala
Arg
Ala
590
Asp
Ser
Arg
Phe
His
670
Ala
Ala
Glu
Ala
Val
750

Arg

Leu

Arg
Gln
Arg
Asp
335
Pro
Gly
Gln
Arg
Lys
415
Ser
Phe
Ser
Ala
Leu
495
Thr
Ser
Val
Gly
Gly
575
Gly
Glu
val
Thr
Arg
655
Ser
Ala
Leu
Val
val
735
Leu

Leu

Ala

Tyr
Asp
Arg
320
val
Ile
Asp
Ala
His
400
Val
Trp
Gly
Glu
Ala
480
Arg
Glu
Leu
His
Arg
560
Ile
Gln
Ile
Met
Asp
640
Leu
Ile
Asp
Pro
Ala
720
Asn
Ala

Arg

Asp



770
Phe Arg
785

val

Val Ile Ala

Val Glu Val

805

Ser

Asp Pro Gly Tyr

820
Ala Val Arg
835

Pro

Asp Thr

Leu Gly Ala
850

Glu

Asp

Asp Ala Thr

865
Glu

Asp

Gly Thr Ala

885
Trp

Asp

Ala Asp Leu Asp

900
Thr Leu Pro Thr
915

Ala

Asp

Thr
930
Gly

Pro Ala Ser
Ala
945

vVal

Pro Val Ala

His Ala Gly Asp
965

Gly Ala Gly Ile Glu

980
Ala His Asp
995
Arg Val Ala Trp
1010

Ser Asp Arg Trp

Trp Arg

Tyr

Pro
1025
Ala Asp Ala Ala Glu
1045
Arg Leu Val Arg Pro
1060
Ala Leu Asp Arg Asp
1075
Ser Pro Glu Ser Leu
1090
Ala Thr Leu Ala Gly
1105
Leu Leu Met Val Gln
1125
Trp Val Ala Thr Arg
1140
Cys Ala Met Gly Ala
1155
Glu Ala Pro Val Gln
1170
Gly Gly Arg Asp Trp
1185
Gly Glu Asp Gln Val
1205
Leu Leu Pro Ala Ala
1220
Gly Cys Val Leu Val
1235
Ala Arg Trp Leu Ala
1250
Arg Arg Gly Gly Gly
1265

Ala

Arg

ES 2812256 T3

775
Glu Thr
790

Thr

Val Asp Tyr

Glu Ala
810
Arg

Gly Leu

Thr Gln Val
825
Ala Ala Arg
840

Ser

Arg Asp

Val Leu Met
855

Phe

Gly

Val
870
Leu

Ala Pro Ala

Ala Ala Ala
890

Ser

Arg

Ser Ala Leu Tyr

905
Ala Phe Gln
920

Val

Tyr His
Thr
935
Ala

Pro Ala Pro
Glu

950

Glu Gln Asp

Ala Ala Ala
970
Gln Ala

985

Ser

Ser Gln Leu

Arg
1000

Gln Ala Ile Ala Pro
1015

Leu Met Val Glu His

1030

Arg Ala Leu Arg Ala

1050
Gly Gln Ala Ala
1065

Leu Ala Ala Arg
1080

Gly Val Leu Leu

1095

Pro Gly Leu Asp

Leu
Ala
Ala

His
1110
Ala Met Ala Asp Ala
1130
Gly Ala Val Ala Val
1145
Arg Val Trp Gly Leu
1160
Trp Gly Gly Leu Val
1175
Arg Arg Leu Ala Ala
1190
Ala Ile Arg Gly Ser
1210
Val Pro Ser Ala Ser
1225
Gly Gly Leu Gly
1240
Gly Gly Ala Glu
1255
Pro Gly Ala Val

Thr
Arg

Ala
1270

50

His
795
Thr
Glu
Ala
Ala
Leu
875
Arg
Gly
Ser
Ala
Asp
955
Ala
Val

Thr Thr Ala Gln Thr Ala

780
Ala Pro
800

Arg

Pro Arg Leu

Ala Ala Gln Leu

815

Pro Val Arg Phe Ala

830
Thr Thr Phe
845

Glu

Ile Glu

Glu
860
Arg

Ser Leu Ala
Pro
880

Gly

Arg Gly Arg

Ala Phe Val Arg

895
Thr Ala Arg
910

Trp

Gly Arg

Arg Tyr Leu Ala

925
Thr Ser
940

Ala

Ala Pro Ser

Ala Ala
960

Asp

Leu Trp
Ala
975
His Leu
990

Gly Leu Arg

Arg Leu Gly

Leu Pro Ala

1005
Asp Ala Val Arg Phe
1020
Gly Gln Cys Thr Asp
1035
Ala Gly Ala Glu Val
1055
Gly Ala Pro Arg Thr
1070
Leu Ala Glu Leu Ala
1085
Leu Pro Asp Thr Gly
1100
Glu Gly Thr Thr Ala
1115
Ala Val Glu Thr Pro
1135
Gly Pro Gly Glu Val
1150
Gly Arg Val Ala Ala
1165
Pro Ala Glu

Ser

Ser
1040
Ile

Asp
Arg
Gly

vVal
1120
Leu
Pro
Leu
Asp Leu Pro
1180
Val Val Ser Gly Arg
1195
Gly Leu Phe Gly Arg
1215
Arg Ser Trp Arg Pro
1230
Gly Val Gly Gly His
1245
His Val Val Leu Ala
1260

Glu Leu Glu Arg Glu
1275

Gly
1200
Arg
Arg
val
Gly

Leu
1280



Val Gly Leu Gly Ala
1285
Arg Ala Ser Val Val
1300
Pro Leu Cys Gly Val
1315
Leu Gly Glu Val Ser
1330
Ala Val Gly Ala Glu
1345
Asp Val Phe Val Leu
1365
Gly Gln Ser Val Tyr
1380
Glu Arg Arg Arg Ala
1395
Val Trp Asp Gly Gly
1410
Ala Arg His Gly Leu
1425
Leu His Gln Ala Val
1445
Leu Asp Trp Glu Arg
1460
Pro Leu Ile Ser Gly
1475
Gly Gln Pro Ala Asp
1490
Arg Pro Glu Asp Arg
1505
Ile Ala Ala Val Leu
1525
Ala Pro Phe Arg Asp
1540
Arg Gly Arg Leu Ala
1555
Val Phe Asp His Glu
1570
Leu Ala Asp Ala Gly
1585
Glu Ser Gly Leu Leu
1605
Ser Gly Glu Ala Val
1620
Ala Tyr Ser Arg Glu
1635
Leu Ala Thr Gly Pro
1650
Thr Ala Val Gly Ser
1665
Leu Arg Asp Ser Arg
1685
Pro Ala Glu Pro
1700
Ala Asp Val Leu
1715
Gly His Ser Ala
1730
Leu Glu Glu Arg Gly
1745
Tyr Arg Pro Glu Asp
1765

Leu Ser Arg Ala Leu

Gly
Gln

Ala

ES 2812256 T3

Val Thr Phe Val
1290
Leu Leu Gly Val
1305
His Ala Ala Gly
1320
Ala Glu Ala Ala
1335
Leu Asp Glu Leu

Lys
Gly
Phe
Leu

Leu

1350

Phe Ser Ser Gly Ala
1370

Ala Ala Asn Ala

1385
Gly Arg Pro Ala
1400
Met Gly Glu Met
1415

Pro Leu Arg Pro

Ala
Gln
Gly

Val

1430

Asp Ser Gly Asp Ala
1450

Ala Pro Gly Phe

1465
Pro Val Ala Arg
1480

Thr Pro Thr Ala

1495

Arg Leu Ala Leu

Phe
Tle
Asp

Pro
1510
Gly His Thr Glu Glu
1530
ITle Gly Phe Asp Ser
1545
Glu Asp Thr Gly Leu
1560
Asp Pro Thr Ala Leu
1575
Ala Thr Gly Arg His
1590
Ala Ser Phe Arg Ala
1610
Leu Met Ala Ser
1625
Pro Gly Ser Ala
1640
Thr His Pro Thr
1655

Pro Gly Glu Tyr

Glu
Gln
Thr

Gly

1670

Glu Thr Val Val Leu
1690

Ala Ser Leu

1705

Ala Ala

Leu Pro

Glu His
1720
Asn Val Ala

Leu

Ala
1735
Gly Pro Thr Ala

Gly

Thr
1750
Pro Gly Ala Met Gly

1770
Glu Arg Ser Thr Val

51

Ala Cys Asp Val Ala
1295
Gly Leu Gly
1310
Gln Val Ser
1325

Leu Ala Gly

Val Glu

Val Ala
val
1340
Ala Gly Val Asp

Gly

Thr

1355

Ala vVal Trp Gly Ser
1375

Asp Ala Leu

1390
Val Ala Trp
1405

Glu Gly Tyr

His Leu

Thr Ser

Ala Pro
1420
Glu Thr Ala Leu Thr
1435
Thr Val Thr Vval Ala
1455
Ala Phe Arg Pro
1470
Ala Leu Ala Ala
1485
Asp Leu Val Arg
1500
Glu Leu Val Leu Arg
1515
Asn Arg Gly Asp Ala
1535
Leu Ala Ala Val Arg
1550
Ser Thr

Thr
Thr

Pro

Asp Leu Pro
1565
Ala His His Leu Ala
1580
Glu Ser Ala Val Pro
1595
Ala Val Glu Gln Ser
1615
Ala Ala Phe Arg
1630
Pro Ala Pro Val
1645

Cys Cys Ala

Leu

Arg

Leu Tyr

1660

Val Pro Phe Ala Glu

1675

Pro Leu Ser Gly Phe
1695

Asp Ala Leu Leu Asp

1710
Gly Lys Pro Phe Ala
1725
His Ala Leu Ala Ala
1740

Val Val Leu Met Asp

1755

Val Trp Arg Asp Asp
1775

Pro Leu Glu Asp His

Asp
Val
Ala
Lys
Leu
1360
Gly
Ala
Gly
Leu
Ala
1440
Asp
Ser
Ala
Ala
His
1520
Gln
Leu
Leu
Gly
Ala
1600
Arg
Pro
Leu
Gly
Gly
1680
Gly
Val
Leu
Arg
Val
1760

Leu

Arg



1780
Leu Thr Ala Met Ala
1795
Thr Ala Leu Asn Ala
1810
Arg Glu Trp Pro Val
1825

Pro Phe Ala Arg Thr
1845
Leu Thr Glu His Ala
1860
Glu Ala Val Pro His
1875
Glu His
1890
<210>13
<211> 1582
<212> PRT

ES 2812256 T3

1785
Gly Tyr His Arg Leu
1800
Pro Val Leu Leu Val
1815
Gly Glu Ala Gln Gly
1830
Val Ala Asp Val Pro
1850
Arg His Thr Ala Ser
1865
Pro Ala Gly Pro Pro

1880

<213> Streptomyces spiramyceticus WSJ-1

<400> 13

52

1790
Leu Leu Gly Ala Arg
1805
Arg Ala Ser Glu Pro
1820
Asp Trp Arg Ser Arg
1835
Gly Asn His Phe Thr
1855
Val val His Asp Trp
1870
Ala Leu Leu Thr Gly

1885

Leu
Leu
Val
1840
Met

Leu

Gly



Met
Glu
His
Val
Ala

65
Tyr

Ser
Glu
Leu
145
Tyr
Leu
Gly
Leu
Asp
225
Phe
Lys
Gly
Pro
Ser

305
Arg

Ala
Leu
Glu
Arg
50

val
Ser
Phe
Pro
Thr
130
Ala
Gln
Ala
Leu
Val
210
Leu
Thr
Ala
Met
vVal
290

Asn

Asp

Asn
His
Pro
35

Ser
Ser
Pro
val
Asn
115
Ser
Gly
Lys
Gly
Glu
195
Ala
Ala
Gln
Phe
Leu
275
Leu

Gly

Ala

Glu
Arg
20

Ile
Pro
Leu
Asp
Gln
100
Glu
Trp
Ser
Gly
Ile
180
Gly
Leu
Leu
Phe
Ala
260
Leu
Ala

Leu

Leu

Glu
Ala
Ala
Asp
Ala
Pro
85

Gly
Ala
Glu
Arg
val
165
Val
Pro
His
Ala
Ser
245
Glu
Vval
Val

Thr

Ala

Lys
Thr
Ile
Glu
Pro
70

Asp
Ala
Leu
Ala
Thr
150
Glu
Ser
Ala
Leu
Gly
230
Arg
Ala
Glu
vVal
Ala

310
Asp

ES 2812256 T3

Leu
Glu
vVal
Leu
55

Ala
Thr
Asp
Thr
Leu
135
Gly
Gly
Phe
Leu
Ala
215
Gly
Gln
Ala
Arg
Arg
295

Pro

Ala

Arg
Gln
Gly
40

Trp
Asp
Pro
Arg
Met
120
Glu
Val
Leu
Thr
Thr
200
Val
Ala
Arg
Asp
Leu
280
Gly

Ser

Ala
Leu
25

Ala
Asp

Arg

Phe
105
Asp
Arg
Phe
Glu
Ala
185
Ile
Gln
Thr
Gly
Gly
265

Ser

Ser

Leu

53

Tyr
10

Arg
Ala
Leu
Gly
Thr
90

Asp
Pro
Ala
Ala
Ala
170
Gly
Asp
Ser
Val
Leu
250
Phe
Glu
Ala

Pro

Thr

Leu
Thr
Cys
Leu
Trp
75

Thr
Pro
Gln
Gly
Gly
155
Glu
Arg
Thr
Leu
Ile

235
Ala

Ala
Val
Ala

315
Pro

Lys
Leu
Arg
Leu
60

Asp

Tyr

Gln
Leu
140
Ala
Leu
VvVal
Ala
Arg
220
Ala
Pro
Pro
Gln
Asn
300
Gln

Ala

Arg
Asp
Leu
45

Ala
Val
Cys
Leu
Arg
125
Asp
Trp
Glu
Ala
Cys
205
Arg
Asp
Asp
Ala
Lys
285
Gln
Gln

Asp

Val
Glu
30

Pro
Gly
Glu
Arg
Phe
110
Leu
Pro
Glu
Ala
Tyr
190
Ser
Gly
Phe
Gly
Glu
270
Lys
Asp

Lys

Val

Thr
15

Arg
Gly
Thr
Ala
Glu
95

Gly
Leu
Gln
Ser
Gln
175
Ala
Ser
Glu
Ala
Arg
255
Gly
Gly
Gly

Val

Asp

Gly
Ala
Gly
Asp
Met
80

Gly
Ile
Leu
Ser
Gly
160
Leu
Leu
Ser
Cys
Leu
240
Cys
Ala
His
Ala
Ile

320
Ala



val
Ser
Trp
Gly
385
Leu
Gly
Arg
Gly
Glu
465
Pro
Leu
Ala
val
Ala
545
Gly
Gly
Ala
Leu
Asp
625
Leu
Gln
Asp
Ala
Arg
705
Asn
Glu
Ala
Thr
Leu
785

Leu

Glu

Glu
Ala
Leu
370
Val
Pro
Ala
Ala
Thr
450
Pro
Leu
Ala
Tyr
Leu
530
Glu
Arg
Met
Glu
Asp

610
val

Trp
Gly
Ala
Gly
690
Glu
Gly
Phe
Gly
Glu
770
Pro

Asp

Ser

Ala
Leu
355
Gly

Ala

Gly
Asp
435
Asn
Glu
Ser
Ala
Ser
515
Ala
Gly
Pro
Gly
Glu
595
val
Val
Glu
Glu
Ala
675
Asn
Leu
Pro
Gly
Val
755
Leu
Phe

Ala

Thr

His
340
Met
Ser
Gly
Thr
Ala
420
Gly
Ala
Glu
Ala
His
500
Ala
Asp
Arg
Pro
Ala
580
Cys
Leu
Gln
Ala
val
660
Arg
Gly
Leu
Ala
vVal
740
Asp
Leu
Phe

Ala

Leu
820

325
Gly

Ala
Leu
Val
Leu
405
Val
Pro
His
Pro
Ala
485
Leu

Ala

Asp

Val
565
Glu
Ala
Arg
Pro
His
645
Ala
val
Gly
Glu
Ser
725
Phe
Gly
Ser
Tyr

805
Arg

ES 2812256 T3

Thr
Thr
Lys
Ile
390
His
Glu
Arg
Ile
Glu
470
Gly
Ala
Thr
Arg
Asp
550
Phe
Leu
Arg
Gly
Thr
630
Gly
Ala
Ile
Met
Pro
710
Val
Leu
Ala
Thr
Thr
790

Trp

Ala

Gly
Tyr
Ser
375
Lys
Ala
Leu
Arg
val
455
Glu
Ala
Asp
Thr
Glu
535
Vval
Val
Leu
Ala
Gly
615
Leu
Val
Ala
Ala
Val
695
Trp
Thr
Ser
Gly
Leu
775
Val

Tyr

Leu

Thr
Gly
360
Asn
Met
Thr
Leu
Ala
440
val
Pro
Gln
His
Arg
520
Ser
Asp
Phe
Glu
Leu
600
Pro
Phe
Arg
Tyr
Glu
680
Ser
Ala
Val
Ala
His
760
Ala
Thr

Arg

Leu

Pro
345
Arg
Ile
Val
Thr
Ala
425
Ala
Glu
Pro
Pro
Glu
505
Ala
Leu
Val
Pro
Ser
585
Ala
Asp
Thr
Pro
Ala
665
Arg
Val
Glu
Ala
Asp
745
Ser
Asp
Ala

Asn

Arg
825

54

330
Leu

Glu
Gly
Glu
Ala
410
Glu
Ile
Glu
Val
Leu
490
Glu
Ala
Ile
Ala
Gly
570
Ala
Ala
Ala
Met
Ala
650
Ala
Ser
Met
Arg
Gly
730
Gly
Pro
val
Gly
Thr

810
Gln

Gly
Arg
His
Ala
395
Ser
Ala
Ser
Ala
Ser
475
Arg
Ile
Leu
Ala
val
555
Gln
Pro
His
Pro
Met
635
Ala
Gly
Arg
Ala
Ile
715
Asp
Val
Gln
Arg
Ala
795

Arg

Gly

Asp
Ala
Thr
380
Met
Ser
Arg
Ser
Pro
460
Pro
Glu
Thr
Ser
Arg
540
Gly
Gly
Ala
Leu
Pro
620
Val
Val
Ala
Leu
Pro
700
Ser
Ala
Leu
vVal
Pro
780
His

Glu

His

Pro
Gly
365
Gln
Arg
Lys
Pro
Phe
445
Thr
Thr
Gln
Ala
Asn
525
Leu
Glu
Ser
Phe
Asp
605
Ile
Ser
Val
Leu
Trp
685
Ala
vVal
Gln
Arg
Glu
765
Thr
Asp

Pro

Arg

Ile
350
Asp
Ala
His
Ile

Trp
430
Gly
Ala
Thr
Ala
Ala
510
Arg
Thr
Ala
Gln
Arg
590
Trp
Asp
Leu
Gly
Ser
670
Gly
Asp
Ala

Ala

Trp
750
Gln
Ala
Pro

val

Thr
830

335
Glu

Pro
Ala
Gly
Glu
415
Pro
Ile
Arg
vVal
Arg
495
Asp
Ala
Ala
Gly
Trp
575
Val
Ser
Arg
Ala
His
655
Leu
Arg
Arg
Ala
Leu
735
Pro
Phe
Ala
Glu
Glu

815
Phe

Ala
Leu
Ala

Thr
400
Trp

Gln
Ser
Ala
Leu
480
Arg
Ala
Ser
Leu
Ser
560
Thr
Lys
vVal
Ala
Ala
640
Ser
Asp
Leu
Val
val
720
Glu
Leu
Arg
Arg
Gly
800

Phe

val



Glu Met Gly His

835
Glu

Pro
Glu Ala
850
Gly

Gly Val

Ser Leu
865
His

Gly Asp

val val
885

Leu

Gly Arg

Val Pro
900
Ala

Arg Arg
Thr
915
Ala

Leu Pro vVal
Ala
930

Ser

Ser Trp Arg

Gly Ala
945
Ala

Gly Pro

Ala Glu
965
Glu

Pro Asp

Ala Val Val
980
Leu Thr
995

Gly Val Leu

Gly

Val Ala
Ala
1010
Ala Asp Ala Phe Pro
1025

Thr Gln Ala Val Thr
1045
Val

Leu

Thr Arg Gly Ala
1060
Gly Ala Arg Val Trp
1075
Val Gln Trp Gly Gly
1090
Asp Trp Arg Arg Leu
1105
Gln Val Ala Ile Arg
1125
Ala Ala Pro Gly Val
1140
Leu Val Thr Gly Gly
1155
Leu Ala Arg Gly Gly
1170
Gly Gly Ala Pro Gly
1185
Gly Ala Lys Val Thr
1205
Val Gly Leu Leu
1220
Val Phe His Ala
1235
Leu Ala Glu

Val
Gly
Val Ser
1250
Ala Glu Leu Leu Asp
1265
Val Leu Phe Ser Ser
1285
Val Tyr Ala Ala Ala
1300
Arg Ala Gln Gly Arg
1315

Gly Gly Gly Met Gly

Pro
His
Arg
870
Asp
Pro
Gly
Tyr
Ser
950
Ala
Arg

Glu Arg

ES 2812256 T3

Leu Ser
840

Thr

Leu Gly
Ala
855
Phe

Ala Leu

Arg Ala Ser
Leu
890

Phe

Ser Pro

Trp
Thr Ala
905
Thr

Tyr

Arg Arg Ala
920
vVal

Arg Thr

935
Gly

Trp

Arg Trp Leu

Ala Ala Ala
970

Asp

Asp

Leu
985

Cys Pro
Leu
1000
Val Leu Pro Gly Arg
1015
Leu Asp Pro Gly Thr
1030
Asp Gly Ala Pro Lys
1050
Ala Val Gly Pro Gly
1065
Leu Gly Arg Val
1080
Val Asp Leu Pro
1095

Ala Val Vval Ser

Gly
Leu

Ala
1110
Gly Ser Gly Leu Phe
1130
Arg Arg Arg Ser Trp
1145
Leu Gly Gly Val Gly
1160
Ala Glu His Val Vval
1175
Ala Val Glu Leu Glu
1190
Phe Val Ala Cys Asp
1210
Gly Val Val Glu Gly
1225
Ala Gly Val Ala Gln
1240
Ala Ala Gly Val Leu
1255
Glu Leu Thr Ala Gly
1270
Gly Ala Ala Val Trp
1290
Asn Ala His Leu Asp
1305
Pro Ala Thr Ser Val
1320
Ala Gly Asp Gly Val

55

Ser
Ser
vVal
875
Phe
Arg
Lys
Thr
Leu
955
Thr

Pro

Ile Asp Glu Ile
845

Thr Leu

860

Gly

His Arg

Ala Ala Phe

Glu Gly Ala Gly

895

Arg Asp Arg Phe
910

Ala Pro Ala
925

Leu

Asp

Ala
940
vVal

Glu Thr

Glu Leu Pro

Ala Thr
975
Ala

Leu Gly

Ala Glu Val

990

1005
Ala Ala Asp Ala Ala
1020
Ala Ala Val Leu Leu
1035
Ala Arg Val Trp Val
1055
Glu Val Pro Cys Ala
1070
Ala Leu Glu Ala
1085
Glu Pro Gly Gly
1100

Arg Gly Gly Glu

Ala
Ala

Gly

1115

Gly Arg Arg Met Leu

1135

Arg Pro Arg Gly Cys

1150
Gly His Val Ala Arg
1165

Leu Ala Gly Arg Arg
1180

Arg Glu Leu Val Gly

1195

Val Ala Asp Arg Ala

1215

Leu Gly Val Pro Leu

1230
Ser Ala Leu Gly
1245

Gly Lys Ala Val

1260

Asp Leu Asp Val

Val
Ala

Val
1275
Gly Ser Gly Gly Gln
1295
Ala Leu Ala Glu Arg
1310
Ala Trp Gly Leu Trp
1325
Arg Asp Phe Tyr Thr

Ala
Gly
Ala
880
Ala
Trp
Glu
Gly
Gly
960
Ala

Arg

Ala Glu Leu Ala Ala Gly Pro Gln Gly

Pro
Val
1040
Ala
Met
Pro
Arg
Asp
1120
Pro
Val
Trp
Gly
Leu
1200
Ser
Cys
Glu
Gly
Phe
1280
Ser
Arg

Asp

Glu



1330
Arg Gly Leu Ala Pro
1345
Thr Ala Leu Asn Gln
1365
Trp Glu His Phe Val
1380
Ile Ser Gly 1Ile Pro
1395
Val Gly Ala Ser Asp
1410
Pro Arg Glu Arg Thr
1425
Ala Glu Val Leu Gly
1445
Ala Phe Lys Glu Leu
1460
Gly Arg Leu Ala Glu
1475
Phe Asp His Pro Thr
1490
Leu Thr Gly Ala Ser
1505
Gly Thr Gly Gly Asn
1525
His Asp Ala Glu TIle
1540
Thr Gly Gly Thr
1555

Glu Ala Gly

Ala

Thr
1570

Ser

<210> 14
<211> 3795
<212> PRT

ES 2812256 T3

1335
Met Arg Pro Glu Ser
1350
Asp Asp Thr Cys Val
1370
Gly Phe Thr Ala
1385
Val Arg Ala Leu
1400
Leu Arg Arg Arg
1415
Val Leu Val Asp

Thr
Gln
Asp

Lys
1430
His Asp Gly Ile Gly
1450
Gly Phe Asp Ser Leu
1465
Ala Thr Gly Leu Val
1480
Val Asp Arg Leu Gly
1495
Asp Pro Glu Arg Gly
1510
Asp Ala Ser Pro Pro
1530
Leu Asp Ala
1545
Ala Asp Gly
1560
Arg Gly Gly

Asp Glu
Gly Pro

Thr Thr
1575

<213> Streptomyces spiramyceticus WSJ-1

<400> 14

56

1340
Gly Ile Glu Ala Leu
1355
Thr Val Ala Asp Ile
1375
Phe Arg Pro Ser Pro
1390
Arg Ala Ala Gln Pro
1405
Ile Asp Ala Ala Leu
1420

Leu Val Arg Thr Val

1435

Arg Ile Gly His Asp

1455

Val Arg Val
1470

Thr Ile

Ala Ala
Ala
1485
Leu Leu Glu

Leu Pro

Ala
1500
Ala Pro Gly Pro

Asn

Gly

1515

Ala Glu Pro Ala
1535

Leu Val Arg

1550
Ala Asn Asp
1565

Glu Gln

Pro

Asp Ala

Ala Pro

Ala Pro

1580

His
1360
Asp
Leu
Thr
Thr
Ala
1440
Val
Arg
Ile
Glu
Ala
1520
Ala

Leu

Gly



Val
Met
Ala
Gly
Thr
65

Gly

Glu

Leu
Asp
145
His

Gln

Tyr

Ser
Ala
Ser
Gly
50

Asp
Leu
Gly
Ile
Leu
130
Ser
Asp

Leu

Thr

Ala
Asp
Arg
35

VvVal
Ala
Tyr
Gly
Ser
115
Glu
Leu
Tyr

Gly

Leu

Thr
Leu
20

Glu
Ala
Ile
Asp
Phe
100
Pro
Thr
Arg
Gly
Leu

180
Gly

Asn
His
Pro
Ser
Ser
Pro
85

Leu
Arg
Ser
Gly
Ser
165
Gly

Leu

Glu
Ser
Ile
Pro
Pro
70

Glu
His
Glu
Trp
Thr
150
His

Thr

Gln
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Glu
Ala
Ala
Glu
55

Phe
Pro
Glu
Ala
Glu
135
Arg
Gln

Ala

Gly

Lys
Arg
Ile
40

Asp
Pro
Gly
Ala
Ala
120
Ala
Thr
Vval

Gly

Pro

Leu
Glu
25

val
Leu
Ala
val
Ala
105
Ala
Leu
Gly
Gly
Ser

185
Ala

57

Arg
10
Arg

Trp
Asp
Pro
90

Glu
Met
Glu
Val
Thr
170

val

val

Glu
Leu
Met
Asp
Arg
75

Gly
Phe
Asp
Arg
Phe
155
Ala

Ala

Thr

Tyr
Arg
Ala
Leu
60

Gly
Lys
Asp
Pro
Ala
140
Thr
Ala

Ser

Met

Leu
Glu
Cys
45

VvVal
Trp
Ser
Ala
Gln
125
Gly
Gly
Asp

Gly

Asp

Arg
Val
30

Arg
Ala
Asp
Tyr
Glu
110
Gln
Ile
Val
Pro
Arg

190
Thr

Arg
15

Glu
Tyr
Ala
Ala
val
95

Phe
Arg
Vval
Met
Ser
175
Val

Ala

Ala
Ser
Pro
Gly
Glu
80

Arg
Phe
Leu
Pro
Tyr
160
Gly

Ala

Cys



Ser
Gly
225
Pro
Gly
Glu
Tyr
Asp
305
Lys
val

Ile

Gln
385
Lys
Pro
Phe
Ala
465
Ala
Pro
His
Pro
Ser
545
Glu

Trp

Ile
Val
625
Ala
Ile
Gly

Leu

Ser
210
Glu
Thr
Arg
Gly
Gly
290
Gly
val
Asp
Glu
Asp
370
Ala
His
val
Trp
Gly
450
Glu
Gly
Ala
Ala
Gly
530
Ala
Ala
Pro
Leu
Gly
610
Leu
Ala
Arg

Met

Glu
690

195
Ser

Cys
Val
Cys
Val
275
His
Ala
Ile
Ala
Ala
355
Pro
Ala
Ser
Glu
Pro
435
Val
Thr
Glu
Ala
Ser
515
His
Pro
Ser
Leu
Arg
595
His
Leu
Gly
Arg
Gly

675
Leu

Leu
Asp
Phe
Lys
260
Gly
Arg
Ser
Arg
val
340
Gly
Leu
Ala
Thr
Trp
420
Gln
Ser
Ala
Glu
Gly
500
Val
Ala
Arg
Met
Ser
580
Ala
Ala
Gly
Glu
Val
660

Ala

Cys

val
Met
Val
245
Ala
Val
Val
Asn
Glu
325
Glu
Ala
Trp
Gly
Leu
405
Asp
Arg
Gly
Thr
Pro
485
Ala
Pro
Ser
Asp
Thr
565
Ala
His
Leu
Asp
Thr
645
Ala

Glu

Gln
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Ala
Ala
230
Glu
Phe
Leu
Leu
Gly
310
Ala
Ala
Leu
Leu
Ala
390
Pro
Pro
Glu
Thr
Gly
470
val
Ala
Gly
Ala
Ala
550
Gly
Glu
Leu
Ala
Asn
630
Thr
Phe

Leu

Ser

Leu
215
Leu
Phe
Ala
Leu
Ala
295
Leu
Leu
His
Met
Gly
375
Ala
Arg
Ser
His
Asn
455
Gly
Thr
Ala
His
Pro
535
Ser
Asp
Thr
Glu
Ala
615
Gly
Pro
Val

Leu

Ala
695

200
His

Ala
Ser
Glu
Val
280
Val
Thr
Ala
Gly
Ala
360
Ser
Gly
Thr
Ala
Arg
440
Ala
Ala
Gly
Gly
Ala
520
Arg
Ala
Thr
Ala
Arg
600
Asp
Ala
Asp
Phe
Asp

680
Leu

Leu
Gly
Arg
Gly
265
Glu
Val
Ala
Asp
Thr
345
Thr
Leu
Val
Leu
Val
425
Pro
His
Ala
Asp
Thr
505
Ser
Val
Pro
Pro
Pro
585
Leu
Arg
Pro
Ala
Pro
665

Thr

Ser

58

Ala
Gly
Gln
250
Ala
Arg
Arg
Pro
Ala
330
Gly
Tyr
Lys
Ile
His
410
Glu
Arg
Val
Ala
Ala
490
Ser
Ala
Ala
Arg
Ala
570
Ala
Pro
Ala
Val
vVal
650
Gly

Ala

Pro

val
Val
235
Arg
Asp
Leu
Gly
Ser
315
Gly
Thr
Gly
Ser
Lys
395
Val
Leu
Arg
Ile
Ala
475
Pro
Val
Pro
Ser
Pro
555
Thr
Leu
Asp
Ala
Asp
635
His
Gln

Pro

Tyr

Gln
220
Thr
Gly
Gly
Ser
Ser
300
Gly
Leu
Pro
Ser
Asn
380
Met
Asp
Leu
Ala
Ile
460
Gly
Val
Ser
Arg
Ala
540
Ala
Pro
Arg
Thr
Leu
620
Ala
Gly
Gly

Ala

val
700

205
Ser

Vval
Leu
Thr
Asp
285
Ala
Pro
Ala
Leu
Glu
365
Ile
vVal
Ala
Thr
Ala
445
Glu
Asp
Thr
Ser
Val
525
Pro
Ser
Ser
Ala
Ser
605
Thr
Leu
Thr
Ser
Phe

685
Asp

Leu
Met
Ala
vVal
270
Ala
Val
Ala
Pro
Gly
350
Arg
Gly
Glu
Pro
Asp
430
Ile
Glu
Ala
Gly
Vval
510
Ala
Gly
Ala
Thr
Gln
590
Pro
Gln
Ala
Ala
Gln

670
Ala

Trp

Arg
Ala

Ser
255

Trp
Arg
Asn
Gln
Gly
335
Asp
Gln
His
Ala
Ser
415
Ala
Ser
Pro
Pro
Glu
495
Pro
Ser
His
Pro
Val
575
Ala
Thr
Arg

Ala

Ala
655

Trp
Ala

Thr

Arg
Thr
240
Asp
Ala
Arg
Gln
Arg
320
Asp
Pro
Gly
Thr
Ile
400
Ala
Arg
Ala
Pro
Val
480
val
Gly
Val
Ala
Asp
560
Val
Ala
Asp
Ala
Leu
640
Asp
Ala

Glu

Leu



Ser Val Leu
705

Asp

Asp Arg

Val Val Gln Pro

725
Ser Leu
740

Ile

Leu Trp Arg

Gln Gly Glu
755

Ala

Ala

Ala
770
Ala

Asp Arg Ile
Leu
785

val

Gly Arg Gly

Glu Ala Leu
805

val

Arg

Thr
820
Leu

Pro Gly Ser

Val Ala
835
Ala

Leu Glu

Asp Tyr Ser His
850

Ala Thr

865

Tyr

Val Leu Ala

Thr Val Glu
885

Arg

Ser

Asp Tyr Tyr
900

Met

Trp

vVal Ala
915

Pro

Arg Leu

Ala His Val Leu
930

Gly Thr Ala Val

945

Leu

Pro
Phe Leu
965
Ala

Arg Arg

Pro Val Asp Trp

980

Pro Thr Tyr Ala Phe

995

Asp Arg Ala Llys

1010

Gly Asp Arg Leu Gly

1025

Thr Gly Gly Trp Arg
1045

Ala

Pro

Glu Gln His Ala
1060
Phe Gly Gly Thr Val
1075
Arg Ala Glu Leu Leu
1090
Ala Val Thr Gly Ala
1105
Pro Asp His Pro Ala
1125
Val Gln Ala Leu Ala
1140
Thr Cys Gly Ala Val
1155
Gly Ala Gln Leu Trp
1170
Glu Val Trp Gly Gly
1185
Val Leu Asp Arg Leu
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Gly Ala Pro Ala

710
Ala

Gly

Thr Phe Ala Val

730
Val Glu Pro Ala
745

vVal

Gly

Ala Ala Cys Ala

760
Val Ala Leu
775

Met

Arg Ser

Gly Ala Ser Val

790
Ala val Glu
810

Pro

Gly Gly

val Glu
825

Ser

Cys Gly

Ala Glu Gly
840

Tyr

Arg

His Val Glu
855

vVal

Ser
Pro Pro
870
Ala

Arg Tyr

Ala Leu Leu Asp

890
Leu Pro
905

Ile

Asn Leu Arg

Ala Asp Gly
920

Gly

Asp
Thr Val
935
Vval

Val Arg
Ala
950
Thr

Gly Ser Leu

Ala Ala Glu
970

Gly

Ser

Thr Pro

985

Leu His
Gln Arg
1000
Thr Ala Glu Thr Gly

1015
Tyr His Val Glu Trp
1030
Pro Gly Leu Arg Leu
1050
Leu Ala Asp Thr Val
1065
Arg Arg Ile Ala Val
1080
Gly Leu Leu Glu Ser
1095
Val Ser Leu Leu Gly
1110
Val Pro Thr Ala Val
1130
Asp Leu Gly Ser Thr
1145
Ala Thr Ala Pro Asp
1160
Gly Leu Gly Arg Val
1175
Leu Ile Asp Leu Pro
1190
Ala Gly Val Leu Ala

59

Pro
715
Met
Ala
Gly
Gln
Ala
795
Ile
Gly
Val
Ser
Arg
875
Thr
Val
Ala
Gln
Arg
955
Ala

Ala

Gly Leu Asp Arg

vVal Ala
735
His

Gly Leu

Val Ile Gly

750

Ala Leu Ser Leu
765

val Ile

780

Leu

Ala Arg

Pro Ala Thr

Ala Ala Val Asn

815
Ala Glu Ala
830

Ile

Leu
Arg Arg
845
Arg

Asp

Ile
860
Gly

Glu Glu

Asp Val Pro

Ala Ala Leu Asp

895
Phe Glu Pro
910

Glu

Arg
Phe Val
925
vVal

Cys

Thr
940
Arg

Glu Ser

Asp Glu Gly

Gln Val Val Gly
975
Val Asn

930

Gly Arg

1005
Glu Gly Ala Pro Glu
1020
Lys Gly Leu Arg Ser
1035
Leu Ile Val Pro Thr
1055
Glu Gln Ala Ile Ala
1070
Ala Arg Thr
1085

Asn Gly Asp

Asp Pro

Ala Ile

1100

Leu Cys Thr Asp Gly

1115

Thr Ala Thr Leu Ala
1135

Pro Leu Trp Thr

1150

Cys Thr

Ala

Glu Leu Pro

1165

Ala Leu Glu Leu
1180

Gln Pro Asp Ala

Ala

Ala
1195
Glu Pro Gly Gly Glu

Val
720
Ala
Ser
Asp
Glu
Asp
800
Gly
Leu
Val
Leu
Phe
880
Ala
Thr
Ser
val
Gly
960
Val

Leu

Glu Arg Tyr Trp Val Gly Ser Ala Arg

Ser
Ala
1040
Gly
Ser
Gly
Thr
Arg
1120
Leu
Val
Ala
Pro
Arg

1200
Asp



1205
Ile Ala Ile Arg
1220
Asp Ala

Gln

Pro Ala
1235

Ile Ala Gly Asp

1250

Leu Glu Asp Gly

Asn
Leu

Leu

1265

Pro Ala Gln Ala Ala
1285

Arg Cys Asp Val

1300

Pro Ser

Val

Glu His Ala
1315

Pro Leu Asn Glu

1330

Lys Thr Thr Ala

Ala

Ala

1345

Gly Leu Asp Ala Leu
1365

Gly Ala Ala Gln Gly

1380
Ala Glu Arg Ala
1395

Pro Trp Ala

Leu

Ser
1410
Leu Asn Arg Arg

Trp

Phe
1425
Arg Thr Leu Arg Arg

1445
Ala Asp Val Glu Trp

1460
Pro Ala Val Leu Phe
1475
Val Glu Leu Ala Pro
1490

Arg Glu Leu Thr Ala

1505

Arg Leu Val Arg Ala
1525

Asp Ala Val Asn Ser

1540
Leu Thr Ala Leu Glu
1555
Lys Leu Pro Thr Ser
1570
Ala Arg His Leu Gly
1585

Arg Thr Gly Pro Glu
1605

Ile Gly Met Ala Cys

1620
Leu Trp Asp Leu Leu
1635
Thr Asp Arg Gly Trp
1650

Ser Pro Gly His His

1665

Ala Ala Glu Phe Asp
1685

Leu Ala Met Asp Pro

1700
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1210
Met Ala Gly Val Phe
1225
Gly Ser Pro Ala Trp
1240
Ile Thr Thr Val Pro
1255
Ala Asp Arg Val Val
1270
Ala Ala Gly Leu Thr
1290
Thr Asp Arg Thr Thr
1305
Val Val Val His Ala
1320
Thr Ala Pro Gly Asp
1335
Ala Gly His Leu Val
1350
Val Leu Phe Ser Ser
1370
Cys Tyr Ala Ala Ala
1385
Arg Ala Ala Gly Val
1400
Gly Gly Thr Pro Ala
1415
Gly Leu Ala Pro Leu
1430
Met Leu Glu Arg Gly
1450
Asn Arg Phe Ala Ala
1465
Asp Asp Ile Pro Asp
1480
Asn Gly Asp Ser
1495

Ser Gly His Lys

Ser

Gln
1510
His Ala Ala Ala Val
1530
Arg Ala Phe Arg
1545
Arg Asp Arg Leu
1560
Val Phe Asp His
1575
Glu Leu Leu Gly

Ala
Leu
Leu

Glu

1590

Thr Pro Thr Gln Thr
1610

Pro Gly Gly

1625

Glu Val Asp

1640

Glu Ala Leu

Arg Leu
Thr Gly

Asn Asn
1655
Thr Tyr Val Arg Glu
1670
Pro Gly Phe Phe Gly
1690
Gln Gln Arg Leu Ile

1705

60

1215
Gly Arg Arg Val Leu
1230
Arg Ala Arg Gly Thr
1245
Gly Arg Leu Ile Arg
1260
Leu Ala Gly Pro Asp
1275
Gly Ala Ser Val Vval
1295
Gly Leu Leu
1310
Leu Val Pro
1325
Thr Ala Leu

Leu Ala

Pro Pro

Ile Ala
1340
Asp Leu Ala Pro Ala
1355
Val Ser Gly Val Trp
1375
His Leu Asp
1390

Ser Val

Thr Ala
Pro Ala Leu
1405
Asp Gly Ala Glu Ala
1420
Asp Pro Asp Glu Ala
1435
Ser Ala Cys Gly Ala
1455
Ser Tyr Thr Trp Val
1470
Val Gln Arg Leu Arg
1485
Thr Thr Ser Glu Leu
1500
Arg His Val Thr Leu
1515
Leu Gly Gln Ser Ser
1535
Leu Gly Phe Asp
1550
Thr Ala Thr Gly
1565
Asn Pro Ala Ala
1580
Gly Asp Thr Ala

Asp
Ser
Ser

Arg
1595
Asp Glu Pro Ile Ala
1615
Val Gln Ser Pro Glu
1630
Ala Ile Thr Pro Phe
1645
Tyr Asp Pro Asp Pro
1660
Gly Gly Phe Leu His
1675
Ile Ser Pro Arg Glu
1695
Leu Glu Thr Ser Trp
1710

Arg
Val
Ser
Ala
1280
Pro
Gly
Leu
Ala
Ala
1360
Gly
Ala
Ala
Glu
val
1440
Val
Arg
Ala
val
Leu
1520
Gly
Ser
Leu
Leu
Asp
1600
Ile
Asp
Pro
Gly
Asp
1680

Ala

Glu



Ser Phe Glu
1715

Thr Gly Val Phe Val

1730

Gln Asp Gly Asp Glu

1745

Ala Ser Val Met Ser

1765

Val

Arg Ala

Pro Ala Val Thr
1780
His Leu Ala Val Gln
1795
Ala Gly Gly Ala Thr
1810
Ala Arg Gln Arg Ala
1825
Glu Thr Ala Asp Gly
1845
Val Glu Arg Leu Ser
1860
Val Arg Gly Ser
1875

Pro Ser Gly

Val
Thr Ala
1890
Ala Asp Ala Gly Leu
1905
Gly Thr Gly Thr Pro
1925
Thr Tyr Gly Arg
1940
Asn Ile

Ala
Leu Lys Ser
1955
Val Ile Lys Met Val
1970
Leu His Ala Thr Thr
1985
Val Glu Leu Leu Asp
2005
Leu Arg Arg Ala Gly
2020
His val val Val Glu
2035
Ala Pro Glu Pro Ala
2050
His Glu Val Thr Val
2065
Leu Arg Asp Gln Ala
2085
Glu Leu His Pro Ala
2100
Arg Phe Glu Gln Arg
2115
Ile Ala Ala Leu Asp
2130
Leu Arg Gly Thr Ala
2145
Gly Gln Gly Ser Gln
2165
Ser Ser Asp Ser Ser
2180
Ala Leu Arg Pro His
2195

Glu Pro Gly Ala Pro
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Gly Ile Asp Pro Val
1720
Gly Thr Asn Gly Gln
1735
Ser Phe Asp Gly Tyr
1750
Gly Arg Leu Ser Tyr
1770
Asp Thr Ala Cys Ser
1785
Ser Leu Arg Arg Gly
1800
Val Met Ser Thr Pro
1815
Val Ser Pro Asp Gly
1830
Val Gly Leu Ala Glu
1850
Glu Ala Gln Lys Lys
1865
Val Asn Gln Asp
1880
Ala Gln Gln Lys
1895

Pro Ala Asp Val

Ala
Pro

Thr
1910
Leu Gly Asp Pro Ile
1930
Asp Arg Arg Asp Asp
1945
Gly His Thr Gln Ala
1960
Leu Ala Leu Arg His
1975
Ala Ser Ser Lys Ile
1990
Glu Ala Arg Pro Trp
2010
Ile Ser Ser Phe Gly
2025
Glu Pro Pro Glu Pro
2040
Ala Asp Gly Asp Val
2055
Pro Leu Met Met Ser
2070
Arg Arg Leu Arg Ala
2090
Asp Val Gly Tyr Thr
2105
Ala Ala Val Vval Gly
2120
Asp Leu Val Glu Gly
2135
Gly Thr Ala Asp Gln
2150
Trp Pro Glu Met Ala
2170
Phe Leu Glu Thr
2185
Gly Trp Ser Val
2200

Leu Asp Arg Val

Ser

Leu

Ser

61

Glu Leu Arg Gly Ser
1725
His Tyr Val Pro Leu
1740
Ile Ala Thr Gly Asn
1755
Val Phe Gly Leu Glu
1775
Ser Leu Ala Ala
1790
Cys Asp Tyr Ala
1805
Met Leu Val Glu
1820
Ser Lys Ala Phe

Ala
Glu
Glu

Arg
1835
Gly Ala Gly Met Leu
1855
Gly His Pro Val Leu
1870
Gly Ala Ser Asn Gly
1885
Val Tle Arg Glu Ala
1900
Asp Ala Val Glu Ala
1915
Glu Ala Gly Ala Leu
1935
Trp Leu Gly
1950
Gly Val Ala
1965

Leu Pro Arg

Pro Leu

Ala Ala

Thr
1980
Trp Asp Ala Gly

Gly

Glu

1995

Pro Gln Arg Ala Asp

2015

Gly Thr Asn
2030

Glu Leu

Ile Ser

Thr Ala Pro
2045
Ser Glu Glu Trp
2060

His Asn Asp Ala

Trp

Ala
2075
Asp Leu Leu Ala His
2095
Leu Ile Thr Thr Arg
2110
Glu Asn Phe Thr Glu
2125
Arg Pro His Pro Leu
2140
Val Val Phe Val Phe
2155
Asp Gly Leu Phe Asp
2175
Ala Arg Ala Cys Asp
2190
Leu Asp Val Leu Cys
2205

Asp Val Val Gln Pro

Arg
Leu
Ser
1760
Gly
Leu
Leu
Phe
Ala
1840
Leu
Ala
Leu
Leu
His
1920
Leu
Ser
Gly
Thr
Ala
2000
Gly
Ala
Leu
Trp
Ala
2080
Pro
Thr
Leu
Val
Pro
2160
Arg
Ala

Arg

Val



2210

Leu Phe Thr Met Met

2225

Val Glu Pro Ala Ala

2245

Ala His Val Ala Gly

2260

Leu Arg Ser Gln

2275

Val Thr Met

Ala
Val Ala
2290
Trp Ser Asp Arg Leu
2305
Ala Val Ser Gly Asp

2325
Ala Glu Gly Val

2340

Pro Gln

Ser

His Ser

2355

Ala Pro Val Ala
2370

Thr Gly Gly Leu

Gly
Leu

val

2385

Tyr Arg Asn Met Arg

2405

Leu Ile Ala Asp Gly
2420

Met Leu Ala Val Ser

2435
Ala Ala Val Leu Gly
2450

Leu Ala Val Ala Val

2465

Ala Glu Ala Ile Phe

2485

Tyr Pro Phe Gln Arg
2500

Asp Asp Pro Ala Ser

2515
Gly Gly Gly Val Glu
2530

Arg Leu Gly Thr Asp

2545

Gly Ala Ala Leu Leu
2565

Gly Arg Gln Ala

2580

Ala Leu

Ala

Ala Pro Leu
2595

Gly Ala Pro Gly

2610

Ala Glu Gly Ala

val

Arg

2625

Thr Ala Glu Asp Ala
2645

Pro Pro Gly Ala Glu
2660

Ala Glu Leu Gly Tyr

2675
Ala His Arg Ser Gly
2690
Gln Ala Gln Gly Asp

2705
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2215
Val Ser Leu Ala Glu
2230
Val Val Gly His Ser
2250
Leu Ser Leu Asp
2265
Trp Leu Arg Leu
2280
Glu Arg Asp Leu
2295
Val Ala Ala Val

Ala
Ala
Ser

Ala
2310
Pro Asp Ala Leu Ala
2330
His Ala Arg Pro Ile
2345
Val Asp Met Leu Glu
2360
Pro Arg Ser Ser Asp
2375
Leu Asp Thr Ala Glu
2390
Glu Pro Val Glu Phe
2410
His Asp Val Phe Leu
2425
Leu Gln Glu Thr Ile
2440
Thr Leu Arg Arg Gly
2455
Cys Arg Ala Tyr Thr
2470
Gly Pro Asp Ser Arg
2490
Glu Arg Tyr Trp Tyr
2505
Leu Gly Leu Asp Ala
2520
Leu Pro Asp Ser Gly
2535
Ala Thr Pro Trp Leu
2550
Pro Gly Ala Ala Phe
2570
Gly Thr Gly Arg Ile
2585
Pro Glu Ser Gly Gly
2600
Ala Asp Asp Ala Arg
2615
Ala Asp Trp Thr Leu
2630
Ala Asp Val Pro Asp
2650
Gln Leu Asp Thr Gly
2665
Gly Tyr Gly Pro Phe
2680
Ser Asp Ile His Ala
2695
Ala Ala Arg Phe Gly
2710

62

2220
Thr Trp Arg Ser Leu
2235
Gln Gly Glu Ile Ala
2255
Asp Ala Ala Arg Ile
2270
Ala Gly Lys Gly Gly
2285
Arg Pro Arg Leu Glu
2300
Asn Gly Pro Glu Thr
2315
Glu Leu Val Ala Glu
2335
Pro Gly Val Asp Thr
2350
Glu His Leu Arg Glu
2365
Ile Pro Phe Tyr Ser
2380
Leu Asn Ala Asp Tyr
2395
Glu Lys Ala Thr Arg
2415
Glu Ser Ser Pro His
2430
Ser Asp Ala Gly Ala
2445
Gln Gly Gly Pro Arg
2460
His Gly Val Glu Ile
2475
His Val Glu Leu Pro
2495
Ser Pro Thr Ser Arg
2510
Ala Asp His Pro Leu
2525
Ala Gln Met Tyr
2540
Ala Asp His Ala
2555
Ala Asp Leu Ala Leu
2575
Glu Glu Leu Thr Leu
2590
Val Arg Leu Arg Leu
2605
Arg Phe Ala Val His
2620

Ala Glu Gly Leu

Thr

Leu

His

2635

Ala Ser Ala Thr Ala
2655

Asp Phe Tyr Glu Arg

2670
Phe Arg Gly Leu Val
2685
Glu Val Ala Leu Pro
2700
Ile His Pro Ala Leu
2715

Gly
2240
Ala
Val
Met
Pro
Cys
2320
Leu
Ala
val
Thr
Trp
2400
Ala
Pro
Ser
Cys
Asp
2480
Thr
Gly
Leu
Ala
Met
2560
Trp
Ala
Asn
Ala
Leu
2640
Pro
Phe
Ser

val

Leu
2720



Asp Ala Ala Leu Gln
2725
Gly Arg Ile Arg Met
2740
Thr Gly Ala Glu Arg
2755
Ala Val Arg Ile Arg
2770
Ile Asp Ser Phe Leu
2785
Gly Arg Pro Val Gly
2805
Thr Ser Gly Ser
2820
Ser Val

Leu

Ala Ala Ser
2835

Ala Glu Ala Ala

2850

Gly Pro Leu Pro Thr

2865

Phe Gly Val Pro Thr

2885

Val Ala Cys Gln Val

2900

Glu Gly

Leu

Asp Ala Pro
2915
Ala Val Arg Gly Asp
2930
Trp Gly Leu Leu Arg
2945
Leu Val Asp Leu Asp
2965
Ala Leu Ala Ser Gly
2980
Val Pro Arg Leu
2995

Pro Glu Lys

Tyr

Thr Pro

3010

Thr Leu Asp Gly Leu

3025

Leu Glu His Gly Gln
3045

Phe Arg Asp Ala Leu

3060
Met Gly Thr Glu Gly
3075
Thr Gly Val Ala Pro
3090

Leu Gly Pro Val Cys

3105

Asp Gly Trp Ser Tyr
3125

Ser Ala Tyr Tyr Gly

3140
Lys Val Leu Val His
3155
Gln Ile Ala Arg His
3170

Gly Lys Trp Asp Val

3185

Ala Ser Ser Arg Thr
3205

Gly Thr Ser Arg Ala
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Thr Met Ser Leu Gly
2730

Phe Ala Leu Arg

2745
His Val Arg Ile
2760
Ala Asp Thr Glu
2775

Arg Pro Val Asp

Pro
Leu
Cys

Met
2790
Ala Asp Ala Leu Phe
2810
Gly Thr Gly Leu Arg
2825
Arg Trp Val Val Ala
2840
Asp Ala His Leu Pro
2855
Ala Ala Gly Glu Ala
2870
Gly Thr Gly Asp Val
2890
Leu Asp Leu Val Gln
2905
Ala Arg Leu Val Val
2920
Ala Glu Val Ser Asp
2935
Ser Ala Gln Ala Glu
2950
Asp Asp Pro Ala Ser
2970
Glu Pro Gln Thr Ala
2985
Glu Arg Ala Ala Asp
3000
Gly Ala Trp Arg Leu
3015
Ala Leu Val Pro Ala
3030
Val Arg Val Ala Val
3050
Ile Ala Leu Gly Met
3065
Ala Gly Thr Val Vval
3080
Gly Asp Arg Val Leu
3095
Val Ala Asp His Arg
3110
Ala Arg Ala Ala Ser
3130
Val Thr Leu Ala
3145
Ala Ala Gly Gly
3160
Gly Ala Glu Vval
3175
Arg Ala Met Gly

Leu
Ala
Leu
Leu
3190
Leu Asp Phe Ala Thr

3210
Asp Val Val Leu Asn

63

Phe Phe Pro Glu

2735

Val Arg Leu Tyr
2750

Ser Gln

Gly
Gly

Pro Val
2765

Arg Ala Val Ala

2780

Glu Gln Leu Leu

Ser
Gly

Pro
2795
Arg Ile Ala Trp Arg
2815
Thr Gly Asn Gly Ala
2830
Gly Pro Asp Val Leu
2845
Asp Ala Leu Gly Pro
2860
Ala Pro Asp Ala Phe
2875
Ala Ala Asp Ala His
2895
Arg Arg Leu Ala Ala
2910
Ala Thr Arg Gly Ala
2925
Pro Ala Ala Ala Ala
2940
Glu Pro Asp Arg Phe
2955
Ala Arg Ala Leu Pro
2975
Val Arg Ala Gly Arg
2990
Ser Thr Asp Gly Pro
3005
Gly Arg Gly Ala Asp
3020
Pro Asp Ala Glu Ala
3035
Arg Ala Ala Gly Val
3055
Cys Glu Ala
3070
Gly Pro Gly
3085
Trp Asn Gly

Tyr Pro

Glu Val
Leu
3100
Leu Val Pro Ile

Gly

Leu

3115

Val Pro Ala Val Phe
3135

Asp Leu Arg Pro Gly

3150
Gly Met Ala Ala
3165
Ala Thr Ala Ser
3180

Thr Asp Glu His

Val
Leu

Ile
3195
Ala Phe Ala Gly Thr

3215

Ser Leu Thr Lys Glu

Asp
Arg
Asp
Glu
Gly
2800
Glu
Gly
Gly
Asp
Val
2880
Ala
Pro
Val
Ala
Leu
2960
Thr
Val
Leu
Leu
Pro
3040
Asn
Glu
Val
Gly
Pro
3120
Leu
Glu
Val
Thr
Leu
3200

Asp

Phe



3220
Val Asp Ala Ser Leu
3235
Leu Gly Lys Thr Asp
3250
Pro Gly Val Arg Tyr
3265
Glu Leu Gly Arg Leu
3285
Val Leu His Pro Leu
3300
Ala Leu Arg Thr
3315

Met Pro Pro

Asp

Thr
3330
Gly Thr Gly Ala

Leu

Gly

3345

His His Gly Val Arg

3365

Gly Glu Gly Ala Ala

3380
Ser Ala Thr Val Vval
3395

Arg Leu Leu Ala Gly
3410

His Ser Ala Gly Val

3425

Glu Arg Met Arg Arg

3445

Leu Asp Glu Leu Thr

3460
Ser Ser Ala Gly
3475

Ala Asn Ala Thr

3490

Leu Pro Ala Val

Ser
Ala

Gly
3505
Arg Met Ala Gly Gly
3525
Arg Asn Gly Phe Pro
3540
Asp Ala Ala Leu Arg
3555
Asp Pro Ala Ala Leu
3570
Asp Leu Val Gly Pro
3585
Gly Pro Tyr Pro Thr
3605
Arg Leu Ala Arg
3620
Leu Val Ser Glu
3635
Glu Val Arg Ser
3650

Thr Ala Val Glu

Glu
Ser
Ala

Leu
3665
Arg Leu Pro Ala Thr
3685
Ala Ala His Leu Asp
3700
Ala Pro Leu Leu Ser

3715

ES 2812256 T3

3225
Gly Leu Leu Arg Pro
3240
Val Arg Asp Pro Glu
3255
Arg Ala Phe Asp Leu
3270
Leu Arg Lys Leu Met
3290
Pro Val Val Thr His
3305
Ile Ser Gln Ala Arg
3320
Ala Trp His Pro Tyr
3335
Leu Gly Gly Arg Ile
3350
Gln Leu Leu Ile Ala
3370
Glu Leu Val Ala Asp
3385
Ala Cys Asp Val Ser
3400
Val Pro Ala Glu His
3415
Leu Asp Asp Gly Val
3430
Val Leu Arg Pro Lys
3450
Arg Asp Leu Asp Leu
3465
Leu Leu Gly Ser Pro
3480
Leu Asp Ala Leu Ala
3495
Ser Leu Ala Trp Gly
3510
Leu Asp Gln Glu Ser
3530
Pro Leu Ser Ala Thr
3545
Val Asp Glu Ala Vval
3560
Arg Ala Thr Gly Thr
3575
Ala Pro Ala Ala Gly
3590
Pro Asp Ala Gly His
3610
Leu Ser Ala Glu Glu
3625
His Val Ala Ala Val
3640
Asp Arg Pro Phe Arg
3655
Leu Arg Asn Arg Met
3670
Leu Val Phe Asp His
3690
Gly Leu Leu Ala Pro
3705
Glu Leu Asp Arg Ile
3720

64

3230
Gly Gly Arg Phe Leu
3245
Gln Val Gly Ala Asp
3260
Asn Glu Ala Gly Pro
3275
Glu Leu Phe Ala Ala
3295
Asp Val Arg Arg Ala
3310
His Thr Gly Lys Leu
3325
Gly Thr Val Leu Ile
3340
Ala Arg His Leu Ala
3355
Ala Arg Arg Gly Pro
3375
Leu Thr Ala Leu Gly
3390
Asp Ala Asp Ala Val
3405
Pro Leu Thr Ala Val
3420
Leu Pro Thr Leu Thr
3435
Val Glu Ala Ala Val
3455
Ser Ala Phe Val Leu
3470
Ala Gln Gly Asn Tyr
3485
Val Arg Arg Arg Ala
3500
Leu Trp Ser Asp Thr
3515
Leu Gln Arg Arg Phe
3535
Gly Ala Ala Leu
3550
Ile Pro Met Arg
3565
Pro Ala Leu Leu
3580
Ser Ala Thr Pro Ala
3595
Thr Gly Glu Pro Leu
3615
Arg His Asp Gln Leu
3630
Gly Ser

Leu
Gln

val

Leu Gly His
3645

Glu Val Gly Phe Asp

3660

Gly Ala Val Thr Gly

3675

Pro Thr Pro Ala Ala

3695
Gln Arg Pro Pro Thr
3710

Glu Glu Ala Leu Ala

3725

Glu
His
Asp
3280
Gly
Ala
Val
Thr
Thr
3360
Asp
Ala
Arg
val
Pro
3440
His
Phe
Ala
Leu
Ser
3520
Ala
Phe
Phe
Ser
Ala
3600
Ala
Leu
Ala
Ser
val
3680
Leu

Thr

Ala



ES 2812256 T3

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

3730 3735 3740
Ala Glu Val Ala Leu Arg Leu Asp Ala Leu Ala Asp Arg Trp Arg Ala
3745 3750 3755 3760
Leu His Asp Gly Ala Ala Gly Val Asp Asp Asp Ile Ala Asp Val Leu
3765 3770 3775
Ser Thr Ala Asp Asp Asp Glu Ile Phe Ala Phe TIle Asp Glu Arg Tyr
3780 3785 3790
Gly Ala Ser
3795

<210> 15
<211> 2004
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 15

65



Met
Ala
Ser
Gly
Asp

65
Leu

Ile
Leu
Ser
145
Asp
Leu
Val
Ser
Glu
225
Thr

Arg

Gly
Gly
305
Val
Asp

Glu

Thr
Glu
Arg
Val
50

Ala

Tyr

Ser
Glu
130
Leu
Tyr
val
Leu
Ser
210
Cys

Val

val
His
290
Ala
Ile
Ala

Ala

Ala
Leu
Glu
35

Ala
Ile
Asp
Phe
Pro
115
Thr
Arg
Gly
Asn
Gly
195
Leu
Asp
Phe
Lys
Gly
275
Arg
Ser
Arg

Val

Gly
355

Glu
His
20

Pro
Ser
Ser
Pro
Leu
100
Arg
Ser
Gly
Ser
Gly
180
Leu
Val
Met
Val
Ala
260
Val
val
Asn
Glu
Glu

340
Ala

Asn
Lys
Ile
Pro
Pro
Asp
85

His
Glu
Trp
Thr
Gln
165
Ser
Glu
Ala
Ala
Glu
245
Phe
Leu
Leu
Gly
Ala
325

Ala

Leu

Asp
Thr
Ala
Glu
Phe

70
Pro

Ala
Glu
Arg
150
Phe
Ala
Gly
Leu
Leu
230
Phe
Ala
Leu
Ala
Leu
310
Leu
His

Leu

ES 2812256 T3

Lys
Lys
Ile
Asp
55

Pro
Glu
Ala
Ala
Ala
135
Thr
Asp
Gly
Pro
His
215
Ala
Ser
Glu
Val
val
285
Thr
Ala

Gly

Ala

Ile
Ser
Vval
40

Leu
Vval
Ala
Ala
Ala
120
Leu
Gly
Ser
Ser
Ala
200
Leu

Gly

Arg

Glu
280
VvVal
Ala
Asp
Thr

Thr
360

Arg
Arg
25

Gly
Trp
Asp
Val
Glu
105
Met
Glu
vVal
Ala
Ile
185
Leu
Ala
Gly
Gln
Ala
265
Arg
Arg
Pro
Ala
Gly

345
Tyr

66

Ser
10

Leu
Met
Asp
Arg
Gly
90

Phe
Asp
Arg
Phe
Pro
170
Ala
Thr
val
val
Arg
250
Asp
Leu
Gly
Ser
Gly
330
Thr

Gly

Tyr
Ala
Ala
Leu
Gly
75

Arg
Asp
Pro
Ala
Thr
155
Pro
Ser
Val
Gln
Thr

235
Gly

Ser
Ser
Gly
315
Leu

Ala

Arg

Leu
Glu
Cys
Ala
60

Trp
Ser
Ala
Gln
Gly
140
Gly
Glu
Gly
Asp
Ser
220
VvVal
Leu
Thr
Asp
Ala
300
Ala
Ala

Leu

Glu

Lys
vVal
Arg
45

Ala
Asp
Tyr
Glu
Gln
125
Ile
Vval
Tyr
Arg
Thr
205
Leu
Met
Ala
Val
Ala
285
Val
Ala
Pro

Gly

Arg
365

Arg
Glu
30

Tyr
Ala
Val
Vval
Phe
110
Arg
Val
Met
Glu
Val
190
Ala
Arg
Ala
Ser
Trp
270
Arg
Asn
Gln
Gly
Asp

350
Vval

Ala
15

Ser
Pro
Gly
Glu
Arg
95

Phe
Leu
Pro
Tyr
Gly
175
Ala
Cys
Arg
Thr
Asp
255
Ala
Arg
Gln
Arg
Asp
335

Pro

Gly

Thr
Ala
Gly
Ala
Gly
80

Glu
Gly
Leu
Asp
Asp
160
Tyr
Tyr
Ser
Gly
Pro
240
Gly
Glu
Tyr
Asp
Arg
320
val

Ile

Asp



Pro
Ala
385
Ser
Glu
Pro
val
Glu
465
Ser
Gly
Pro
Glu
Leu
545
Gly
Phe
Gly
Val
Ala
625
Pro
Arg
Ala
Leu
Ala
705
Ala
Ser
Gly
Ala
val
785
Val
Pro
Gly
Gly

Asp

Leu
370
Ala
Ser
Trp
Arg
Ser
450
Ser
Val
Gln
Val
Arg
530
Asp
Val
Thr
Ala
Gly
610
Gly
Ala
Gly
Ala
val
690
Met
Gly
Val
Leu
Phe
770
Ala
Ser
Glu
Val
Pro

850
Glu

Trp
Gly
Leu
Gly
Arg
435
Gly
Ala
Leu
Ala
Asp
515
Ala
Ala
Val
Gly
Gly
595
Glu
Ser
Leu
Vval
Ala
675
val
val
Leu
Val
Val
755
His
Ala
Ser
Tyr
Gly
835
His

Gly

Leu
Val
Pro
Ser
420
Ala
Thr
Glu
Ala
Val
500
Val
Val
Val
Arg
Gln
580
Gly
Val
Val
Phe
Gly
660
Tyr
Ala
Ser
Gly
Leu
740
Gly
Ser
Ser
Val
Trp
820
Ala

Ala

Asp

Gly
Gly
Arg
405
Gly
Gly
Asn
Ala
Trp
485
Arg
Ala
Val
Ala
Gly
565
Gly
Val
Gly
Asp
Ala
645
Val
Val
Arg
Val
Gly
725
Ser
Arg
Val
val
Thr
805
val
Ala

Vval

Leu

ES 2812256 T3

Ser
Gly
3980
Thr
Ala
Arg
Ala
Glu
470
Pro
Leu
His
Val
Ala
550
Ser
Ala
Phe
Gly
Ala
630
Leu
Ser
Ala
Gly
Gly
710
Arg
Gly
Gly
Leu
Glu
790
Gly
Arg
Arg

Leu

Ala

Leu
375
Val
Leu
Val
Val
His
455
Ala
Val
Arg
Ser
Gly
535
Gly
Ala
Gln
Ala
Arg
615
Gly
Glu
Val
Gly
Arg
695
Ala
Val
Glu
Val
Met
775
Phe
Ala
His
Asp
Thr

855
Phe

Lys
Ile
His
Glu
Arg
440
Val
Val
Ser
Glu
Leu
520
Arg
Val
Val
Trp
Gly
600
Ser
Leu
Vval
val
Val
680
Leu
Ser
Ser
Ala
Glu
760
Asp
His
Val
Vval
Val
840

val

Val

Ser
Lys
Vval
Leu
425
Arg
Vval
Vval
Ala
His
505
Val
Glu
Val
Arg
Val
585
Val
Leu
Leu
Ala
Leu
665
Phe
Met
Glu
Val
Gly
745
Cys
Pro
Arg
Ala
Arg
825
Gly

Met

Pro

67

Asn
Met
Asp
410
Leu
Ala
Ile
Thr
Arg
490
Val
Val
Arg
Ala
Gly
570
Gly
Leu
Arg
Gly
Leu
650
Gly
Ser
Gly
Ala
Ala
730
Val
Arg
Met
Pro
Gly
810
Glu
Val

Ala

Val

Ile
Val
385
Ala
Thr
Ala
Glu
Ala
475
Ser
Glu
Ser
Gly
Ala
555
Arg
Met
Asp
Glu
Cys
635
Phe
His
Leu
Ala
Glu
715
Ala
Leu
Trp
Leu
Arg
795
Leu
Ala
Asp

Gly

Leu

Gly
380
Glu
Pro
Glu
Val
Glu
460
Ala
Glu
Arg
Arg
Glu
540
Gly
Arg
Gly
Glu
Val
620
Thr
Arg
Ser
Ala
Leu
700
Leu
Vval
Asp
Leu
Glu
780
Ser
Asp
val
Thr
Gln

860
Arg

His
Ala
Ser
Ala
Ser
445
Pro
Ala
Glu
Val
Ala
525
Leu
Gly
Val
Arg
Val
605
Met
Glu
Ala
val
Asp
685
Pro
Ala
Asn
Gly
Glu
765
Glu
Gly
Glu
Arg
Phe
845
Cys

Arg

Ala
Met
Ser
Arg
430
Ala
Ser
Glu
Ala
Gly
510
Ser
Leu
Ala
Gly
Glu
590
Leu
Phe
Phe
Leu
Gly
670
Ala
val
Gly
Gly
Val
750
Val
Phe
val
Leu
Phe
830
Val

Leu

Asp

Gln
Arg
Arg
415
Ser
Phe
val
Ser
Leu
495
Ala
Phe
Ala
Ala
Val
575
Leu
Gly
Ala
Ala
Glu
655
Glu
Val
Gly
Leu
Pro
735
Val
Ser
Arg
Ala
Gly
815
Ala
Glu

Asp

Arg

Ala
His
400
val
Trp
Gly
Glu
Ser
480
Arg
Asp
Gly
Gly
Ser
560
Leu
Tyr
Val
Glu
Gln
640
Ala
val
Arg
Gly
val
720
Ala
Ala
His
Arg
val
800
Asp
Asp
Val

Gly

Pro



865

Glu Glu Thr Phe

885
Pro

Leu

Val Pro
900

Tyr

Leu Pro

Thr
915
Leu

Leu Pro Ala

Pro Arg Thr Thr
930

Glu His

945

Glu

Pro Leu Leu

val Thr Gly

2965
Trp

Trp

Val
980
Leu

Asp His Leu

Glu Met Leu Gln
995
Glu Leu Ala Phe Glu
1010
Gln Ile Arg Val Val
1025
Arg Glu Val Ser Leu
1045
His Ser Thr Arg Ser
1060
Trp Thr Arg His Ala
1075
Asp His Thr His Glu
1090
Glu Ser Gly His Pro
1105
Ala Glu Leu Thr Gly
1125
Ile Ala Gly Gln Tyr
1140
Gly Ala Phe Arg Gly
1155
Phe Ala Glu Val Arg
1170
Tyr Gly Val His Pro
1185
Leu Leu Asp Pro Leu
1205
Trp Thr Asp Val Arg
1220
Arg Val Ala Ala Val
1235
Arg Glu Gly Ser Pro
1250
Ile Pro Ala Asp Arg
1265
Val Asp Trp Val Pro
1285
Arg Trp Ala Val Val
1300
Arg Ala Val Gly Ile
1315
Pro Leu Pro Pro Gln
1330
Leu Thr Thr Ala Thr
1345
Pro His Gly Arg Leu

1365

Ala
Phe
Gly
Ala
Arg
Asp

val

ES 2812256 T3

870

Thr Thr Ala Ala

890
Pro

Leu

Glu
905
Asp

Pro Ser

His Arg
920
Val

Arg

Gly Ser Ala
935
Ala Ala Val Glu
950

Ile Ala Ala
970
Val Vval

985

Ser

Arg Gly

Gly
1000

Thr Ala Leu Thr Trp
1015

Val Ala Ala Pro Ala

1030

His Ser Arg Pro Glu

1050
His Leu Ala Ala
1065

Leu Ala

Pro

Ser Gly Leu
1080

Gly His Pro His

1095

Gly Ala Asp Arg

Ala

His

1110

Ala Trp Pro Pro Ala
1130

Leu Phe Ala Ala

1145

Arg Ala Ala Trp

1160

Asp Ala His

Pro
Leu
Pro

1175
Leu Leu Asp Ala

Leu

Ala

1190

Gly Asp Gly Gly His
1210

Arg His Asp Ala Ala

1225
Asp Gly Gly Ala Vval
1240
Val Leu Ser Ala Arg
1255

Leu Pro Ala Ala Pro

1270

Leu Pro Gly Arg Val
1290

Gly Pro Glu Ala Glu

1305
Asp Ala Arg Thr His
1320
Val Gly Ala Asp Ala
1335

Ala Thr Ala Thr Ala

1350

Leu Gly Leu Leu Asp
1370

68

875
Thr

Ala
Tyr
Ala
Leu
955

Asp

Pro

Leu Tyr Ala Arg

895

Gly Arg Arg Val

910
Leu Ala Ala
925

Leu

Trp
Gly His
940
Pro

Gly

Gly Ala Glu
Leu
975

Leu

Leu Pro Trp
Ala

990

Gly Ser

1005
Ala Ala Asp Asn Pro
1020
Ser Gly Pro Gly Gly
1035
Pro Val Ala Asp Pro
1055
Asp Arg Asp Asn
1070
Ala Ala Asp His
1085
Ala Pro His Pro
1100
Gly Ala Asp Ala

Gln
Pro
Gly

Thr

1115

Gly Ala Glu Pro Leu

1135

Gly Val Arg Tyr

1150
Arg Gly Asp Glu
1165

Ala Asp Ala Ala
1180

Leu His Pro Ile

Ala
Arg
Ala

Ala

1195

Gly Leu Pro Phe
1215

Ala Leu Arg

1230
Ala Ala Val
1245

Ala Leu Arg

Leu

Gly His

Ser Ile

Leu
1260
Ala Pro Leu Tyr

Ser

Ala

1275

Ser Val Ala Ala Val
1295

Ala Thr Ala Ala Gly

1310
Val Leu Pro Phe Asp
1325
Glu Val Ile Leu Leu
1340

Thr Ala Ser Arg Thr

1355

Glu Leu Arg Ala Thr

1375

880
Gly

Asp
Leu
Val
Thr
960
Ala

Leu

Ser Arg Ile Gly Leu Pro Arg Val Ala

val
Ala
1040
Ser
Gly
Ala
His
Phe
1120
Asp
Glu
Ile
Arg
Ala
1200
Ser
val
Asp
Arg
Arg
1280
Thr
Leu
Glu
Asp
Ala

1360
val



Arg Arg Thr Leu Glu
1380
Asp Thr Asp Thr Asn
1395
Asp Ala Arg Thr Ala
1410
Leu Thr Arg Gly Ala
1425
Gly Ala Ala Val Trp
1445
Arg Phe Thr Leu
1460

Gly Leu

Gly
Ala Leu Pro
1475
Gly Arg Ala Ala
1490
Asp Val Ala Asp Leu
1505
Gly

Asp

Ala Gly Glu Pro
1525

Thr Gly Gly Thr

1540
Glu Arg His Lys
1555

Asp Ala Pro Gly

1570

Gly Ala Glu Val Thr

1585

Leu

Ile
Val

Pro

Arg Arg Leu Leu
1605
Val Val His Thr Ala
1620
Ala Glu Arg Ile
1635

Leu Asp Glu

Thr

Val His

1650

Leu Tyr Ser Ser Val

1665

Tyr Ala Ala Ala Asn
1685

Ala Ala Gly His Pro

1700
Leu Gly Leu Ala Thr
1715
Arg Ser Gly Val Ala
1730
Asp Arg Ala Leu Val

1745

Asp Leu Arg Ala Ala
1765

Asp Leu Val Gly Val

1780
Ala Gly Ala Gly Gly
1795
Ala Asp Ala Ala Ala
1810

Pro Glu Arg Thr Ala

1825

Ala Val Leu Gly His
1845

Phe Lys Asp Ala Gly

1860
Arg Leu Asn Ala Arg

ES 2812256 T3

Ala Val Gln Ala Arg
1385

Ala Asp Ala Gly Ala

1400
Thr Arg Pro Gly Gly
1415

Ala Gly Pro Glu Gly

1430

Gly Leu Val Arg Val

1450

Val Asp Val Asp Gly
1465

Leu Ala Thr Asp Thr

1480
Val Pro Arg Leu Val
1495

Asp Thr Gly Ser Asp

1510

Ala Glu Thr Leu Asp
1530

Ala Leu Ala Ala

1545

Leu Leu

Gly

Ala Arg His
1560

Ala Glu Leu Ala

1575

Arg Ala Cys Asp

Ala

val

1590

Gly Glu Leu Pro Ala
1610

Gly Val Leu Asp Asp

1625
Asp Ala Val Leu Arg
1640
Leu Thr Arg Glu Leu
1655

Ser Ala Ala Leu Gly

1670

Ala Phe Leu Asp Ala
1690

Ala Leu Ser Leu Gly

1705
Gly Leu Glu Arg Ala
1720
Pro Leu Asp Pro Arg
1735
Arg Pro Glu Pro Ala
1750

Ala Arg Ala Thr Val
1770

Pro Ala Asp Gly Gly

1785
Glu Ala Gly Thr Gly
1800
Ala Leu Ala Thr Arg
1815

Leu Leu Leu Asp Leu

1830

Gly Asp Thr Ala Ala
1850

Phe Asp Ser Leu Thr

1865
Thr Gly Leu Arg Leu

69

Leu Ala Asp Thr Asp
1390
Asp Ser Gly Val Arg
1405
Arg Pro Arg Leu Val
1420
Gly Ala Ala Asp Pro
1435
Ala Gln Ala Glu Gln
1455
Gln Ala Ser Leu
1470
Gln Leu Ala Val
1485
Val Ala Asp Val
1500
Ala Ala Asp Glu

Ala
Ala
Arg

Thr

1515

Pro Asn Gly Thr Val
1535

Thr Ala Arg His

1550
Val Ser Arg Arg
1565

Glu Leu Thr Asn

1580

Ala Asp Arg Asp

Glu
Leu
Ala

val

1595

Glu His Pro Leu Thr
1615

Gly Val Leu Ser Val

1630
Ala Asp Ala
1645

Val Pro Leu

Pro Lys

Gly Pro
1660
Ser Ala Gly Gln Ala
1675
Leu Ala Ala Arg Arg
1695
Trp Gly Trp Trp Ser
1710
Asp Ala Ala Arg Ile
1725
Ala Ala Leu Glu Leu
1740
Leu Leu Pro Val Arg
1755
Leu Pro Glu Val Leu
1775
Ala Pro Gly Ala
1790
Pro Ala

Ser

His Arg Pro
1805

Ala Gly Arg Ser

1820

Arg Thr Glu Val

Leu

val

1835

Val Gly Ala Ala Arg

1855

Ala Val Asp Leu Arg
1870

Pro Ala Thr Leu Val

Thr
Thr
val
Ala
1440
Pro
Arg
Arg
Ala
Thr
1520
Leu
Leu
Gly
Leu
Ala
1600
Cys
Gln
Ala
val
Gly
1680
Arg
Gly
Arg
Phe
Leu
1760
Arg
val
Pro
Ala
Ala
1840
Ser

Asn

Phe



1875
Asp His Pro Thr Pro
1890
Thr Ala Ala Gly Arg
1905
Ala Gly Ala Glu Asp
1925
Leu Ala Ala Thr Asp
1940
Leu Arg Gly Leu Leu
1955
Gly Pro Gly Ala Gly
1970
Asp Arg Leu Arg Ser
1985

Ser Asp Phe Gln

<210> 16
<211> 4538
<212> PRT

ES 2812256 T3

1880
Leu Ser Leu Ala Glu
18985
Ala Glu Pro Ala Gly
1910
Leu Ser Ser Ala Phe
1930
Asp Gly Asp Ala Arg
1945
Ala Ala Leu Thr Val
1960
Glu Ser Pro His Gly
1975
Ala Ser Asp Asp Asp

1950

<213> Streptomyces spiramyceticus WSJ-1

<400> 16

70

1885
Leu Leu Leu Gly Glu
1900
Pro Val Pro Asp Glu
1915
Asp Arg Leu Glu Arg
1935
Val Arg Ala Ala Gln
1950
Gly Ser Gly Glu Gln
1965
Pro Gly Asp Val Val
1980
Leu Phe Asp Leu Leu

1985

Leu
Pro
1920
Ser
Arg
Ser

Tle

Asp
2000



Met
Leu
Arg
Gly
Met
65

Gly
Asp
His
Tyr
Ser
145
Gly
Asp
Gly
Glu
Asp
225
Asp
Ala
VvVal

Val

Asp

Ser
Leu
Arg
Met
50

Leu
Ser
Asp
Thr
val
130
Ser
Thr
Glu
Arg
Gly

210
Gly

val
His
Glu

290
Thr

Cys
Thr
Gly
Ser
Glu
Leu
Tyr
Ala
115
Leu
Ser
Ser
Gly
Cys
195

Gly

Asp

Leu
Phe
275
Ala

Pro

Arg
Asp
20

Met
Pro
Leu
Arg
Ala
100
Thr
Gly
Leu
Arg
Ser
180
His
Ala
Pro
Gly
Arg
260
Val
His

Leu

Phe
Gly
Ile
Arg
Gly
Gly

85
Thr

Thr
val
Ile
165
Ala
Thr
Ala
vVal
Pro
245
Ser
Glu

Ala

Leu

Pro
Thr
Glu
Glu
Trp
70

Glu
Leu
Leu
Arg
Ala
150
Ala
Ala
Phe
val
Tyr
230
Gly
Ala
Leu

Leu

Val

ES 2812256 T3

Ser
Glu
Ala
Ala
55

Glu
Ala
Leu
Gln
Gly
135
Vval
Val
Met
Asp
Val
215
Cys
Leu
Cys
His
Gly

295
Gly

Ala
Ala
Val
40

Ala
Ala
Val
His
Arg
120
Pro
Ala
Ala
Glu
Ala
200
Leu
VvVal
Thr
Ala
Gly
280

Ala

Ser

Pro
Ile
25

Gly
Glu
Leu
Gly
Arg
105
Ala
Ser
Leu
Gly
Arg
185
Arg
Lys
val
Ala
Gln
265
Thr

Val

Val

71

Gly
10

Gly
Asp
Thr
Glu
Val
90

Ala
Met
Leu
Ala
Gly
170
Leu
Ala
Pro
Arg
Pro
250
Ala
Gly
His

Lys

Ile
Arg
Phe
Asp
Asp

75
Phe

Leu
Ala
VvVal
155
Val
Gly
Asn
Leu
Gly
235
Asp
Gly
Thr

Gly

Thr

Gln
Ala
Asp
Pro
60

Ala
val
Ala
Ala
val
140
Glu
Asn
Ala
Gly
Ala
220
Vval
Arg
val
Pro
Ser

300
Asn

Glu
Ala
Ala
45

Gln
Gly
Gly
Pro
Asn
125
Asp
Ser
Leu
Leu
Tyr
205
Asp
Ala
Glu
Asp
Val
285
Gly

Ile

Phe
Asp
Ala
Gln
Ile
Ala
Ile
110
Arg
Thr
Leu
Ile
Ser
190
Val
Ala
Ile
Gly
Pro
270
Gly

Arg

Gly

Trp
15

Gly
Phe
Arg
Val
Met
95

Gly
Leu
Ala
Arg
Leu
175
Pro
Arg
Leu
Gly
Gln
255
Ala
Asp

Ser

His

Lys
Arg
Phe
Leu
Pro
80

Asn
Ala
Ser
Gln
Ala
160
Ala
Asp
Gly
Ala
Asn
240
Glu
Glu
Pro

Ala

Leu



305
Glu

Arg
Ala
Glu
Ser
385
Pro
Glu
Ser
Gly
Thr
465
Glu
Ala
Phe
Gly
Val
545
Ala
Pro
Arg
Ala
Leu
625
Ala
Ala
Ser
Gly
Ala
705
val
Val
Pro
Gly
Gly

785
Asp

Gly
Glu
Ile
Leu
370
Phe
Gln
Ala
Arg
Arg
450
Glu
Gly
Thr
Ala
530
Gly
Gly
Ala
Gly
Ala
610
Val
Met
Gly
Val
Leu
690
Phe
Ala
Ser
Glu
Val
770

Pro

Glu

Ala
Arg
Pro
355
His
Gly
Pro
Ala
Ala
435
Thr
Thr
Leu
val
Gly
515
Gly
Glu
Ser
Leu
val
595
Ala
Val
val
Leu
Val
675
val
His
Ala
Ser
Tyr
755
Gly
His

Gly

Ala
Thr
340
Leu
Pro
Ile
Ala
Ala
420
Ala
Gly
Leu
Ala
Arg
500
Gln
Gly
Val
Val
Phe
580
Gly
Tyr
Ala
Ser
Gly
660
Leu
Gly
Ser
Ser
Val
740
Trp
Ala

Ala

Asp

Gly
325
Leu
Asp
Gly
Gly
Pro
405
Pro
Leu
Ala
Phe
Ala
485
Thr
Gly
Val
Gly
Gly
565
Ala

val

val

Val
645
Gly
Ser
Arg
Val
val
725
Thr
val
Ala
Val

Leu
805
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310
Ile

Pro
Arg
Pro
Gly
390
Ala
His
Arg
Asp
Glu
470
Ser
Gly
Ala
Phe
Gly
550
Ala
Leu
Ser
Ala
Gly

630
Gly

Gly
Gly
Leu
710
Glu
Gly
Arg
Arg
Leu

790
Ala

Ala
Gly
Leu
Ser
375
Thr
Gly
Pro
Ala
Pro
455
His
Leu
Thr
Gln
Ala
535
Arg
Gly
Glu
val
Gly
615
Arg
Ala
val
Glu
Vval
695
Met
Phe
Ala
His
Asp
775

Thr

Phe

Gly
Ser
Arg
360
Gly
Asn
Pro
Ala
Gln
440
Arg
Arg
Asp
Ala
Trp
520
Gly
Ser
Leu
Val
Vval
600
Val
Leu
Ser
Ser
Ala
680
Glu
Asp
His
Val
val
760
Val

val

val

Leu
Leu
345
Leu
Ala
Cys
Asp
Pro
425
Ala
Asp
Ala
Ala
Val
505
Val
Val
Leu
Leu
Ala
585
Leu
Phe
Met
Glu
Val
665
Gly
Cys
Pro
Arg
Ala
745
Arg
Gly

Met

Pro

72

val
330
Asn
Lys
Pro
His
Ala
410
Pro
Ala
Ile
Ala
Phe
4390
Ser
Gly
Leu
Arg
Gly
570
Leu
Gly
Ser
Gly
Ala
650
Ala
Val
Arg
Met
Pro
730
Gly
Glu
Val

Ala

Val
810

315
Lys

Phe
Val
Leu
Val
395
Ile
Leu
Arg
Ala
Leu
475
Ala
Gly
Met
Asp
Glu
555
Cys
Phe
His
Leu
Ala
635
Glu
Ala
Leu
Trp
Leu
715
Arg
Leu
Ala
Asp
Gly

795
Leu

Ala
Asp
Gln
Leu
380
Val
Pro
Leu
Leu
Tyr
460
Arg
Arg
Gly
Gly
Glu
540
Val
Thr
Arg
Ser
Ala
620
Leu
Leu
Val
Asp
Leu
700
Glu
Ser
Asp
vVal
Thr
780
Gln

Arg

val
Thr
Thr
365
Ala
Leu
Ser
Leu
His
445
Ser
Cys
Gly
Thr
Arg
525
val
Met
Glu
Ala
val
605
Asp
Pro
Ala
Asn
Gly
685
Glu
Glu
Gly
Glu
Arg
765
Phe

Cys

Arg

Leu
Pro
350
Ala
Gly
Glu
Ser
Ser
430
Asp
Leu
Gly
Lys
Ala
510
Glu
Leu
Phe
Phe
Leu
590
Gly
Ala
Val
Gly
Gly
670
Val
val
Phe
Val
Leu
750
Phe
vVal

Leu

Asp

Cys
335
Asn
Pro
Val
His
Ala
415
Ala
His
Ala
Asp
Thr
495
val
Leu
Gly
Ala
Ala
575
Glu
Glu
VvVal
Gly
Leu
655
Pro
Val
Ser
Arg
Ala
735
Gly
Ala
Glu

Asp

Arg
815

320
Leu

Pro
Thr
Ser
Leu
400
Ser
Arg
Leu
Thr
Arg
480
Ser
Leu
Tyr
val
Glu
560
Gln
Ala
val
Arg
Gly
640
val
Ala
Ala
His
Arg
720
val
Asp
Asp
Val
Gly

800
Pro



Glu Glu Thr
820

Asp

Leu Phe

Ala Glu Leu Val

835
Val Asp Leu Pro Thr
850
Ala Leu
865

Thr

Ser Arg Gly

Asp Ala Ala Gly
885
Pro Asp
900

Gln

Leu Arg Asp
Glu
915

His

Ser Pro Leu

Leu Gly
930
Gln

Asp Asp

Ser Leu Glu
945

Asn

Gly

Arg Ala Thr Gly

965

Pro Thr Pro Arg Ala
980
Thr Ser Ala His
995

Arg Gly Gly Thr
1010
Gly Cys Arg Leu Pro
1025

Leu

Lys

Ala

Leu Ala Ser Gly
1045

Trp Asp Leu Asp

1060

Val Arg

Gly

Lys Thr Tyr
1075

Ala Glu Phe Phe

1090

Gln Gln Arg Leu

Asp

Pro
1105
Ala Gly Val Leu Pro
1125
Gly Ala Val Ala
1140
Gly Tyr Glu Gly
1155
Gly Arg Ile Ala
1170
Val Asp Thr Ala Cys
1185
Gln Ala Leu Arg Arg
1205
Thr Val Met Ser Gly
1220
Pro Asp

Ile
Asp

Ser

Gly Leu Ala
1235

Gly Thr Ala Trp Ser

1250

Ser Asp Ala Arg Arg

1265

Ser Ala Val Asn Gln

1285
Gly Ser Ala Gln Glu
1300

Leu Ala Pro Gly Asp
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Thr Thr Ala Leu Ala

825

Ala Ala Leu His Ser

840
Pro Phe Gln
855

Ala

Tyr Arg
Ile
870
Asn

Ala Asp Ala

Thr Ala Pro
890

Thr

Pro
Glu Leu
905
val

Asp Pro

vVal Leu
920
Glu

Arg Arg

Pro Asp Ile Ala

935

Ser Ala Thr Ala Val

950
Leu Thr Ala Ala
970

Leu

Leu

Val Ala Glu His

985

Glu

1000

Arg Asp Asp Asp Pro

1015

Gly Gly Val Asp Ser

1030

Thr Asp Ala Ile Ser
1050

Gly Leu Tyr Asp Ala

1065
Gln Gly Gly Phe Leu
1080

Ser Pro Arg

Pro Gly

Gly Ile
1095
Leu Leu Glu Thr Ser
1110
Glu Ser Leu Arg Gly
1130
Pro Glu Tyr Gly Pro
1145
Tyr Leu Leu Thr Gly
1160
Tyr Thr Leu Gly Thr
1175
Ser Ser Ser Leu Val
1190
Gly Glu Cys Gly Leu
1210
Gly Met Phe Val
1225
Met Pro

Pro

Gly Arg Cys

1240

Gly Val Ala Val
1255

Gly His Arg Val

Glu

Ala
1270
Asp Gly Ala Ser Asn
1290
Gly Val Ile Arg Ala
1305
Val Asp Ala Val Glu

73

Thr
Gly
Arg
Gly
875
Glu
Ala
Glu
Leu
Glu
955
Thr

vVal

Thr
830
Gly

Leu Tyr Arg Asp

Phe Gly
845
His

Arg Arg
Thr
860
Pro

Trp Ser Pro

Thr Thr
880

Pro

Gly Leu

Thr Glu Ala
895

Pro

Ser

Glu
910
Ala

Ser Pro Met

Thr Thr
925

Arg

Thr Val

Asp Thr Phe Thr

940
Leu Leu
960

Leu

His Asp Leu

Leu Val Tyr Asp

975
Leu His
990

Ala Ala Gly

His Glu Ala Val Gly Ala Ala Ala

1005
Ile Ala 1Ile Val Gly Val
1020
Arg Ala Ala Leu Trp Asp
1035 1040
Ser Phe Pro Ala Asp Arg
1055
Gly Val Pro
1070
Ala Ala Glu
1085

Thr Ala Met

Glu Pro Gly

His Gln Phe
Glu Ala

1100
Trp Glu Ala Leu Glu
1115
Gly

Asp

Asp

1120

Asp Thr Gly Val Phe
1135

Leu His Glu Gly Ala

1150

Ser Val

Arg

Thr Thr Ala
1165

Gly Pro Ala Leu

1180

Leu His Leu Ala

Ala

Arg Thr

Ala

1195

Ala Leu Ala Gly Gly
1215

Phe Ser Arg Gln

1230
Ser Ala Asp Ala
1245

Ala Leu Glu Arg

1260

Ala Val Val Arg

Val
1200
Ala

Glu Arg

Phe Asp

Leu Leu

Leu

1275

Gly Leu Thr Ala Pro
1295

Ala Leu Ala Asp Ala

1310
Ala His Gly Thr Gly

Gly
1280
Asn

Gly

Thr



1315
Ala Leu Gly Asp Pro
1330
Arg Glu Arg Val Gly
1345
Val Gly His Thr Gln
1365
Leu Leu Ala Met Arg
1380
Arg Pro Ser Thr His
1395
Ala Glu Ala Arg Arg
1410
Ala Val Ser Ser Phe
1425
Glu Glu Ala Pro Ala
1445
Pro Thr Ala Glu Leu
1460
Ser Glu Glu Ala Leu
1475
Glu Arg Val Gly Ala
1490
Thr Arg Glu Ser Phe
1505
Ala Glu Leu Met Ala
1525
Pro Lys Thr val Arg
1540
Phe Thr Gly Gln Gly
1555
Gly Ala Gly Gly Val
1570
Val Gly Glu Val Gly
1585
Ala Gly Ser Val Asp
1605
Pro Ala Leu Phe Ala
1620
Arg Gly Val Gly Val
1635
Ala Ala Ala Tyr Val
1650
Leu Val Val Ala Arg
1665
Ala Met Val Ser Val
1685
Gly Leu Gly Gly
1700
Val val Leu Ser
1715
Val Gly Arg

Ala

Ser

Gly Leu

1730

Ala Phe His Ser Val

1745

Val Ala Ala Ser Val
1765

Val Ser Ser Val Thr

1780
Pro Glu Tyr Trp Val
1795
Gly Val Gly Ala Ala
1810
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1320
Ile Glu Ala Gly Ala
1335
Glu Pro Leu Trp Leu
1350
Ala Ala Ala Gly Ala
1370
His Gly Thr Leu Pro
1385
Val Asp Trp Ser Ser
1400
Trp Pro Glu Arg Ala
1415
Gly Ile Ser Gly Thr
1430
Glu Thr Pro Thr Glu
1450
Thr Leu Ala
1465
Gln Ala Ala
1480

Val Asp Val

Ala Pro
Arg Ala

Asp Pro
1495
Gly Glu Arg Ala Val
1510
Gly Leu Asp Ala Leu
1530
Thr Ala Val Ser
1545
Gln Trp Val Gly
1560
Ala Gly Val Leu
1575
Arg Ser Leu Arg

Gly
Ala
Phe

Gly
1590
Ala Gly Leu Leu Gly
1610
Leu Glu Val Ala Leu
1625
Ser Val Val Leu Gly
1640
Ala Gly Val Phe Ser
1655
Gly Arg Leu Met Gly
1670
Gly Ala Ser Glu Ala
1690
Arg Val Ser Val Ala
1705
Gly Glu Ala Gly Val
1720
Gly val Glu Cys Arg
1735
Leu Met Asp Pro Met
1750
Glu Phe His Arg Pro
1770
Gly Ala Val Ala Gly
1785
Arg His Val Arg Glu
1800
Arg Asp Val Gly Val
1815

74

1325
Leu Leu Ala Thr Tyr
1340
Gly Ser Leu Lys Ser
1355
Ala Gly Val Ile Lys
1375
Arg Thr Leu His Ala
1390
Gly Thr Val Glu Leu
1405
Gly Arg Pro Arg Arg
1420
Asn Ala His Leu Val
1435
Pro Pro Thr Val Thr
1455
Pro Val Ser Ala
1470
Leu Arg Glu His
1485
Ser Leu Ala

Trp

Arg

Ala His

1500

Val Val Gly Gly Asp

1515

Ala Ala Gly His Thr

1535

Gly Gly Thr Ala Val

1550
Met Gly Arg Glu Leu
1565

Asp Glu Val Leu Gly
1580

Glu Val Met Phe Ala

1595

Cys Thr Glu Phe Ala

1615

Arg Ala Leu Glu

1630
Ser Val Gly Glu
1645

Ala Asp Ala Val
1660

Leu Pro Val Gly

Phe
His
Leu

Ala
1675
Glu Leu Ala Gly Leu

1695
Val Asn Gly Pro

1710
Asp Gly Val val
1725

Glu Val Ser

Ala
Leu
Leu

1740
Glu Glu Phe Arg

Trp

Leu

1755

Arg Ser Gly Val Ala
1775

Leu Asp Glu Leu Gly

1790
Ala Val Arg Phe Ala
1805
Asp Thr Phe Val Glu
1820

Gly
Asn
1360
Met
Asp
Leu
Ala
Ile
1440
Ala
Arg
Val
val
Arg
1520
Arg
Leu
Tyr
Val
Glu
1600
Gln
Ala
Val
Arg
Gly
1680
Val
Ala
Ala
His
Arg
1760
val
Asp

Asp

val



Gly Pro His Ala Val

1825

Asp Glu Gly Asp Leu
1845

Glu Thr Phe

1860
Ile Asp Trp
1875

Leu Pro Thr

Glu Leu
Ala Gln

Ile Asp
1890
Pro Ala Pro Ala Ala
1905
Asp Val Pro Thr Ala
1925
Arg Tyr Arg Val Thr
1940
Arg Pro Ala Gly Arg
1955
Asp Ser Gly Leu Ala
1970
Thr Glu Val His Thr
1985
Ala Ala Asp Leu Leu
2005
Val Leu Trp Leu
2020
Gln Ala

His

Ala Leu Ile
2035

Thr Thr Arg Asp
2050

Val Ala Gly Ala Gln

2065

Leu

Ile

Ala Gln Arg Trp
2085
Ala Ala Leu Arg
2100
Asn Gln Phe Ala
2115
Val Pro Val

Pro

Asp

Val Pro

2130

Gln Gly Asp Thr Pro

2145

Gly Thr Val Leu Ile

2165

Ala Arg Arg Leu Ala
2180

Arg Arg Gly Ala Ala

2195
Thr Ala Leu Gly Thr
2210

Arg Asp Ala Leu Ala

2225

Leu Ala Ala Val Leu
2245

Ser L.eu Thr Ser

2260

Ala Ala Arg His

2275

Val Leu Phe

Asp
Thr
Ala Phe
2290
Gln Ala Ala Tyr Ala
2305

Arg Arg Arg Ala Arg
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Leu Thr Val Met Ala

1830

Ala Phe Val Pro Val
1850

Thr Ala Leu Ala

1865
Ala Pro Asn Arg
1880

Phe Gln Arg

Thr
Asp
Pro

1895
Pro Thr Ala Met

Tyr

val

1910

Ala Gln Gly Val Thr
1930

Gln Pro Ala Ala

1945
Leu Leu Ala
1960

Ile Ala Arg

Trp

Met Leu

Thr Ala
1975
Ala Val val Pro Val
1990
Arg Ala Ala Gly Asp
2010
Ala Pro Ala Glu Pro
2025
Leu Gly Glu Ala
2040
Ala Val Ala Ala
2055
Trp Gly Leu

Gly
Gln

Leu

2070

Gly Gly Leu Ala Asp
2090

Ala Phe Val Gly Thr

2105

Ser Gly

Gly

Val Arg Pro
2120
Arg Ala Ala Thr Thr
2135
Asp Gly Val VvVal Pro
2150
Thr Gly Gly Thr Gly
2170
Arg Ala Gly Ala Pro
2185
Pro Gly Ala Gly
2200

Thr Val Ala

Gly

Glu Val

2215

Ala Leu Leu Ala Gly

2230

His Ala Ala Gly Val
2250

Asp Arg Ile Asp Ala

2265
Leu Asp Glu Leu Thr
2280
Ser Ser 1Ile Val Gly
2295
Ala Ala Asn Ala Ala
2310

Gly Gly Arg Ala Thr

75

Gly Gln Cys Leu Asp

1835

Leu Arg Arg Asp Arg
1855

Leu Tyr Ala Arg

1870
Arg Asp Ala Arg
1885

Arg Phe Trp Leu

1900

Ala Gly Ser Ser

Thr
Lys
Ala

Ala

1915

Ser Ala Thr Ala Gly

1935

Gly Cys Gly Val

1950
Asp Asp Asp Thr
1965

Leu Ala Val Arg
1980

Thr Gly Arg Glu

Val
Ser
Glu

Gly
1995
Gly Ala Ala Arg Ser
2015
Asp Thr Ala Asp Ala
2030
Pro Asp Ala Pro Leu
2045
Pro Gly Glu Ala Pro
2060
Gln Val Ala Ala Leu
2075
Leu Pro Gly Glu Pro
2095
Leu Leu Ala Glu Gly
2110
Val His Val Arg Arg
2125
Ala Ala Ala Arg Asp
2140
Gly Asn Arg Arg Ser
2155
Ala Leu Gly Ala Gln
2175
Leu Leu Leu Val
2190
Leu Val Glu Glu
2205
Asp Val Ala

His

Glu

Ala Cys

2220

Ile Pro Glu Asp Arg

2235

Leu Asp Asp Gly Val
2255

Val Leu Arg Ala Lys

2270
Ala Asp Leu Pro Leu
2285
Val Trp Gly Asn Gly
2300

Leu Asp Ala Leu Ala

2315

Ser Ile Ala Trp Gly

Gly
1840
Pro
Gly
Arg
Asp
Glu
1920
Leu
Pro
Thr
Gly
Ala
2000
Thr
Val
Trp
Ser
Glu
2080
Ser
Glu
val
Ala
Ser
2160
val
Gly
Leu
Asp
Pro
2240
Leu
Val
Asp
Gly
His

2320
Pro



2325
Trp Ala Gly Ala Gly
2340
Arg Asp Gly Val Ala
2355
Asp Asp Ala Val Gly
2370
Ala Ala Val Ala Thr
2385
Phe Val Gly Arg Ser
2405
Pro Ala Ala Arg
2420
Pro Arg

Val

Ala Thr Leu

2435

Gly Ala Gly Ala
2450

Ser Thr Glu Arg

Ser

Ser
2465
Ala Ala Glu Ile Leu
2485
Ala Phe Arg Ser
2500
Asn Arg Leu Thr
2515
Phe Asp His Pro
2530
Leu Phe Gly Thr

Ile
Arg
Leu

Glu
2545
Ala Arg Ala Thr Ala
2565
Ala Cys Arg Tyr Pro
2580
Leu Val Ala Glu Asp
2595
Gly Trp Asp Val Glu
2610
Arg Ser Tyr Val Arg
2625
Asp Ala Glu Phe Phe
2645
Gln Gln Arg Leu
2660
Gly Ile Val Pro
2675

Ile Ser Gln

Pro

Ala

Thr Gly

2690

Glu Thr Tyr Gly Gly

2705

Ser Gly Arg Val Ala
2725

Val Asp Thr Ala Cys

2740
Gln Ser Leu Arg Arg
2755
Thr Val Met Ala Thr
2770

Gly Leu Ala Ser Asp

2785

Gly Thr Val Trp Ala
2805

Ser Asp Ala Arg Arg

2820
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2330
Met Ala Ser Gly Thr
2345
Ala Leu Asp Pro Glu
2360
Ala Gly Gly Thr Ser
2375
Ser Leu Ile Val Ala
2390
Val Thr Arg Arg Thr
2410
Ser Ala Arg Ser Ala
2425
Gly Thr Arg Pro Gly
2440
Asp Glu Gly Arg Pro
2455
Arg Arg Ala Leu Leu
2470
Arg His Ala Ser Ala
2490
Ala Gly Phe Asp Ser
2505
Ala Ala Thr Gly Leu
2520
Asn Pro Thr Ser Leu
2535
Asp Ser Glu Ala Glu
2550
Asp Glu Arg Glu Pro
2570
Gly Gly Val Ser Ser
2585
Gly His Thr Leu Ser
2600
Gly Leu Tyr Asp Pro
2615
Glu Gly Gly Phe Leu
2630
Gly Ile Ser Pro Arg
2650
Leu Leu Glu Thr Ser
2665
Asp Ala Leu Arg Gly
2680
Gln Asp Tyr Ala Ser
2695
His Val Leu Thr Gly
2710
Tyr Val Leu Gly Leu
2730
Ser Ser Ser Leu Val
2745
Gly Glu Cys Asp Met
2760
Pro Thr Val Phe Val
2775
Gly Arg Cys Lys Ala
2790
Glu Gly Val Gly Val
2810
Tyr Gly His Arg Val
2825

76

2335
Ala Thr Lys Ser Phe
2350
His Ala Leu Asp Val
2365
Ala Ala Ala Gly Ala
2380
Asp Val Asp Trp Glu
2395
Trp Ala Leu Phe Asp
2415
Arg Ala Ala Gln Gly
2430
His Gly Gly Pro Gly
2445
Trp Leu Ser Val Gly
2460
Asp Leu Val Cys Ser
2475
Asp Ala Val Asp Pro
2495
Leu Thr Val Leu Glu
2510
Asn Leu Pro Ser Thr
2525
Ala Ala His Leu His
2540
Pro Val Ala Asp Thr
2555
Ile Ala Ile Val Gly
2575
Pro Glu Asp Leu Trp
2590
Pro Phe Pro Val Asp
2605
Asp Pro Glu Ala Val
2620
His Gly Ala Ala Glu
2635
Glu Ala Ala Ala Met
2655
Trp Glu Ala Leu Glu
2670
Thr Arg Thr Gly Val
2685
Gln Leu Gly Asp Ala
2700
Thr Leu Gly Ser Val
2715
Glu Gly Pro Ala Leu
2735
Leu His Leu Ala
2750
Leu Ala Gly Gly
2765
Ser Arg Gln

Ala
Ala
Glu Phe
2780
Phe Ala Glu Gly Ala
2795
Leu Leu Val Glu Arg
2815
Leu Ala Val Val Arg
2830

Glu
Leu
Ser
Thr
2400
Gly
Arg
Gly
Pro
Glu
2480
Glu
Leu
Leu
Asp
Arg
2560
Met
Arg
Arg
Gly
Phe
2640
Asp
Arg
Phe
Ala
Ile
2720
Thr
val
Val
Arg
Asp
2800

Leu

Gly



Ser Ala Val Asn Gln
2835
Gly Ala Ala Gln Arg
2850
Leu Ala Pro Gly Asp
2865
Ala Leu Gly Asp Pro
2885
Arg Glu Arg Val Gly
2900
Ile Gly His Ala Gln
2915
Val Glu Ala Met Arg
2930
Ala Pro Ser Ser Arg
2945
Thr Glu Ala Arg Ser
2965
Ala Val Ser Ala Phe
2980
Glu Glu Pro Ser Val
2995
Ala Ala Ala Glu Ser
3010
Ser Glu Glu Ala Leu
3025
Glu Arg Val Gly Ala
3045
Ser Arg Ala Ser Phe
3060
Gly Glu Leu Leu Ala
3075
Ala Gly Gly Ala Ala
3090
Arg Arg Val Gly Val
3105
Met Gly Arg Glu Leu
3125
Asp Glu Val Leu Gly
3140
Glu Val Met Phe Ala
3155
Cys Thr Glu Phe Ala
3170
Phe Arg Ala Leu Glu
3185
His Ser Val Gly Glu
3205
Leu Ala Asp Ala Val
3220
Ala Leu Pro Val Gly
3235
Glu Leu Ala Gly Leu
3250
Ala Val Asn Gly Pro
3265
Leu Asp Gly Val Val
3285
Glu Val Ser
3300
Glu Phe Arg
3315

Gly Val Ala

Trp Leu
Leu Glu

Arg Ser
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Asp Gly Ala Ser Asn
2840
Arg Val Ile Arg Glu
2855
Val Asp Ala Val Glu
2870
Ile Glu Ala Gly Ala
2890
Pro Leu Trp Leu
2905
Ala Ala Gly Val
2920
Ser Ser Leu Pro
2935

Glu Trp Gly Ser

Asp
Ala
His

Val

2950

Trp Pro Arg Arg Ala

2970

Gly Val Ser Gly Thr

2985
Glu Glu Ser Ala Glu
3000

Ser Ser Val Leu Ala
3015

Arg Gly Gln Ala Val

3030

Asp Pro Val Asp Val

3050

Gly Glu Arg Ala Val

3065
Leu Asp Ala Val
3080

Gly Val val Arg
3095

Phe Thr Gly Gln

Gly
Ser

Leu
3110
Tyr Gly Ala Gly Gly
3130
Val vVal Gly Glu Val
3145
Glu Ala Gly Ser Val
3160
Gln Pro Ala Leu Phe
3175
Ala Arg Gly Val Gly
3190
Val Ala Ala Ala Tyr
3210
Arg Leu Val Val Ala
3225
Gly Ala Met Val Ser
3240
Val Ala Gly Leu Gly
3255
Ala Ser Val Val Leu
3270
Ala Gly Leu Val Gly
3290
His Ala Phe His Ser
3305
Arg Val Ala Ala Ser
3320
Val Val Ser Ser Val

77

Gly Leu Thr Ala Pro
2845
Ala Leu Ala Asp Ala
2860
Ala His Gly Thr Gly
2875
Leu Leu Ala Thr Tyr
2895
Gly Ser Leu Lys Ser
2910
Val 1Ile Lys
2925

Leu His Val

Gly Gly

Arg Thr
2940
Gly Ala Val Glu Leu
2955
Gly Arg Val Arg Arg
2975
Asn Ala His Val Val
2990
Ala Glu Ala Val Vval
3005
Trp Pro Val Ser Ala
3020
Arg Leu Arg Glu His
3035
Ala Ser Leu Val
3055
Gly Arg Glu
3070
Gly Val Vval
3085
Ala Val Arg

His

Val val

Ala Ala
Ser
3100
Ala Gln Trp Val

Gly

Gly
3115
Val Phe Ala Gly Val
3135
Gly Gly Arg Ser Leu
3150
Asp Ala Gly Leu Leu
3165
Ala Leu Glu Val Ala
3180
Val Ser Val Val Leu
3195
Val Ala Gly Val Phe
3215
Arg Gly Arg Leu Met
3230
Val Gly Ala Ser Glu
3245
Gly Arg Val Ser Val
3260
Ser Gly Glu Ala Gly
3275
Arg Gly Val Glu Cys
3295
Val Leu Met Asp Pro
3310
Val Glu Phe His Arg
3325
Thr Gly Ala Val Ala

Ser
Gly
Thr
2880
Gly
Asn
Met
Asp
Leu
2960
Ala
Ile
Thr
Arg
Val
3040
val
Arg
Ala
Gly
Gly
3120
Leu
Arg
Gly
Leu
Gly
3200
Ser
Gly
Ala
Ala
Val
3280
Arg
Met

Pro

Gly



3330
Leu Asp Glu Leu Gly
3345
Ala Val Arg Phe Ala
3365
Asp Thr Phe Val Glu
3380
Gly Gln Cys Leu Asp
3395
Leu Arg Arg Asp Arg
3410
Thr Leu Tyr Thr Arg
3425
Gly Phe Gly Gly Arg
3445
Arg Gly Tyr Trp Ala
3460
Ala Ala Ala Arg Phe
3475
Gly Ala Thr Pro Ile
3490
Val Ala Leu Ser Thr
3505
Thr Val Leu Leu Pro
3525
Glu vVal Gly
3540

Leu Pro

Ala Glu

Leu
3555
Ala Asp Gly

Pro Leu

Glu Ala
3570
Pro Glu Thr Pro Gly
3585
Ala Glu Gly Val Leu
3605
Trp Ala Ala Gly Ala
3620
Gly Glu Leu Tyr Glu
3635
Ala Phe Ser Gly Leu
3650
Ala Glu Val Arg Leu
3665
Ile Pro Ala Leu
3685
Leu Pro Asp
3700
Ile Ala Leu
3715

Pro Ala Gly

His

Gly Leu

Gln Gly
Ala
3730
Asp Pro Ala Gly

Leu

Ala
3745
Arg Pro Val Ala Leu

3765
Val Asp Trp Gln Pro

3780
Gly Trp Thr Val Leu
3795
Ala Ala Thr Glu Glu
3810

Pro Ala Ala His Ala

3825
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3335
Asp Pro Glu Tyr Trp
3350
Asp Gly Val Gly Ala
3370
Val Gly Pro His Ala
3385
Gly Asp Glu Gly Asp
3400
Pro Glu Leu Glu Thr
3415
Asp Ala Glu Leu Asp
3430
Arg Val Asp Leu Pro
3450
Thr Gly Ser Val Ser
3465
Gly Leu Glu Trp Lys
3480
Val Gly Ser Gly Ala
3495
His Pro Trp Leu Ala
3510
Gly Thr Ala Ile Ala
3530
Gly Gly Val Glu
3545
Gln Gly Gly Leu
3560
Gly Arg Arg Ala
3575
Asp Gly Glu Glu

Ala
Glu
Gln

Trp
3590
Ala Pro Ala Glu Pro
3610
Trp Pro Pro Pro Gly
3625
Gly Phe Ala Ala Asp
3640
Ser Gly Ala Trp Arg
3655
Ser Ala Thr Gly Thr
3670
Phe Asp Ala Ala Leu
3690
Thr Gly Gly Thr Thr
3705
His Ala Thr Gly Ala
3720
Ser Gly Ala Glu Ser
3735
Ala Pro Val Leu Thr
3750
Gly Thr Ala Gly Ala
3770
Val Pro Gln Arg Ser
3785
Gly Pro Ala Ala Gly
3800
Cys Ala Thr Leu Arg
3815
Asp Leu Ala Ala Leu
3830

78

3340
Val Arg His Val Arg
3355
Ala Arg Asp Val Gly
3375
Val Leu Thr Val Met
3390
Leu Ala Phe Val Pro
3405
Phe Thr Thr Ala Leu
3420
Val Ala Ala Leu His
3435
Thr Tyr Pro Phe Gln
3455
Gly Ser Thr Gly Ser
3470
Asp His Pro Phe Leu
3485
Leu Leu Leu Thr
3500
Asp His Ala Ile
3515
Asp Leu Leu Leu Arg
3535

His

Gly

Ser

Glu Leu Thr Leu
3550
Arg Leu Gln Val Leu
3565
Val Ala Leu Ala Ala
3580
Pro Glu Trp Thr Lys
3595
Ala Val Pro Asp Thr
3615
Ala Glu Pro Val Asp
3630
Gly Tyr Asp Tyr Gly
3645
Leu Gly Asn Glu Leu
3660
Ala Gly Asp Gly Phe
3675
His Pro Trp Arg Ala
3695
Leu Ala Pro Phe Ser
3710
Glu Thr Leu Arg Val
3725
Ala Phe Ser Val Arg
3740
Leu Asp Ala Leu Leu
3755
Pro Glu Pro Leu Tyr
3775
Thr Pro Gly Ala
3790
Thr Ala Ala Glu
3805
Leu Pro Gly Ala
3820
Arg Thr Ala Leu Thr
3835

Asp
Glu

Ala

Glu
3360
Val
Ala
Val
Ala
Ser
3440
Arg
Ser
Ser
Arg
Gly
3520
Ala
Ala
val
Arg
His
3600
Ala
val
Pro
Phe
Gly
3680
Gly
Trp
Arg
Ala
Leu
3760
Arg
His
Gln
Glu

Ala
3840



Thr Pro Val Pro
3845
Ser

Gly

Ala Glu Ser
3860

Ala Arg Val Arg

3875

Ala Arg Thr Gly

3890

Leu Gly Arg Gly Leu

3905

Leu Ala Asp Ser Arg

3925

val

Pro
Asp

His

Gly Ser Gly Glu
3940
Leu Arg Ser Ala Gln
3955
Val Asp Asp Ser Pro
3970
Ser Gly Glu Pro Gln
3985
Ala Leu Val Pro Ile
4005
Ala Val Asp Ser Ala
4020
Ala Ala Gly Pro
4035
Ser Asp Gly Ala
4050

Asp Pro Ala Gly

Glu
Ala

Phe

4065

Gly Arg Arg Val Ala

4085

Met Leu Leu Val Ser
4100

Leu Glu Arg Glu Leu

4115
Cys Asp Leu Ala Asp
4130

Ser Pro Glu His Pro

4145

Asp Asp Gly Ala Leu
4165

Leu Arg Ser Lys Ala
4180

Asp Arg Pro Leu Arg

4195

Gly Arg Pro Gly

4210

Asp Ala Leu Ala Gly

4225

Leu Ala Trp Gly Leu

4245

Leu

Leu

Asp Asp Val Ala
4260
Pro Pro Glu Gln Gly
4275
Arg Asp Gly Pro Ala
4290
Leu Arg Arg Thr Ala
4305
Leu Arg Gly Leu Leu
4325
Pro Ala Ala Ala Asp

ES 2812256 T3

Leu Val Vval Vval
3850

Gly Ala Gly Ala

3865

Ala His

Gly

Ala

Arg Gly Lys

3880

Asp Trp Gly Asp
3895

Leu Val Arg Glu

Thr

Ala

3910

Leu Val vVal Leu Thr
3930

Asp Leu Ala Gly

3945

Pro Asp

Pro

Ser Glu Tyr
3960

Ser Arg Ala Ala

3975

Ala Leu Arg Ala

Glu

Leu
3990
Thr Thr Pro Ala Thr
4010
Ala Ala Ala Val Ala
4025
Ala Glu Arg Gly Gly
4040
Phe Asp Pro Asp Gly
4055
Thr Val Leu Ile Thr
4070
Pro His Leu Ala Arg
4090
Arg Arg Gly Pro Asp
4105
Val Gly Leu Gly Val
4120
Pro Ala Ala Val Arg
4135
Leu Thr Gly Val Val
4150
Thr Gly Leu Thr Gln
4170
Asp Ala Val Arg Asn
4185
Ala Phe Val Leu Phe
4200
Gln Gly Ser Tyr Ala
4215
Ala Arg Arg Ala Ala

4230

Trp Asp Glu Arg Ala
4250

His Arg Leu Arg Arg

4265
Leu Gly Leu Leu Asp
4280
Val Leu Val Pro Leu
4295

Lys Glu Arg Gly Ala

4310

Pro Ala Ala Leu Arg
4330

Arg His Gly Lys Gly

79

Pro Ala Thr Asp Ile
3855
Gly Vval Asp Ala Gly
3870
Val Arg Thr Ala Thr
3885
Asp Pro Val Arg Val
3900
Trp Thr Glu Asp Glu
3915
Arg Gly Ala Val Glu
3935
Leu Trp Gly
3950
Leu Val

Ala Ala

Thr
3965
Arg Ala Leu

Arg Phe

Leu Pro
3980
Gly Ala Leu Leu Ala
3995
Ala Ala Thr Pro Ala
4015
Ser Val Ala
4030
Thr Gly Gly
4045

Val Asp Ala

Ala Gln

Ala Ala
Ala
4060
Cys Thr Gly Ala

Ser

Gly

4075

Arg His Gly Val Arg
4095

Glu Ala Ala

4110

Thr Phe Leu

4125

Val Vval Ala

Ala Pro
Thr Ala

Lys Ala
4140
His Thr Ala Gly Val
4155
Glu Arg Leu Asp Thr
4175
His Glu Ala Thr
4190
Ala Ala Ala Gly
4205
Ala Asn Ala Val
4220
Leu Pro Ala Val

Leu
Ser
Ala

Gly

4235

Gly Met Ala Gly Gly

4255

Gly Ile Ala Ala
4270

Thr Ala

Glu

Gln Ala Leu
4285

Leu Asp Gly Ala

4300

Ala Val Pro Pro

Leu

Ala
4315
His Ser Ser Thr Gly

4335
Ala Glu Ser Gly Thr

Arg
Ala
Ala
Ala
Arg
3920
Ala
Leu
Asp
Glu
Pro
4000
Thr
Pro
Pro
val
Leu
4080
His
Leu
Ala
val
Leu
4160
val
Leu
Leu
Leu
Ser
4240
Leu
Met
His
Ala
Leu
4320

Thr

Gly



4340
Arg Ile Ala Arg Ile
4355
Val Leu Asp Leu Val
4370
Ser Ala Ala Glu Ile
4385
Asp Ser Leu Ala Ala
4405
Gly Leu Arg Leu Pro
4420
Asp Met Ala Glu Trp
4435
Pro Val Val Asp Ala
4450
Val Ala Leu Leu Gly
4465
Arg Leu Val Gly Leu

4485
Val Gly Pro Gln Gly
4500
Gly Ala Gly Ala Thr
4515
Glu Ile Phe Ala Phe
4530
<210> 17
<211> 403
<212> PRT

ES 2812256 T3

4345
Val Ala Leu Asp Ala
4360
Thr Glu Gln Val Ala
4375
Glu Pro Glu Arg Pro
4390
Val Glu Leu Arg Asn
4410
Thr Thr Leu Ala Phe
4425
Ile Asp Gly Glu Leu
4440
Ala Leu Glu Gly Ile
4455
Ser Asp Asp Ala Arg
4470
Leu Thr Ala Leu Asp
4490
Arg Thr Ala Pro Ala
4505
Val Thr Asp Arg Leu
4520
Leu Asp Glu Gln Leu
4535

<213> Streptomyces spiramyceticus WSJ-1

<400> 17

80

4350

Ala Glu Arg Ser Thr

4365
Glu Val Leu Gly His
4380

Phe Arg Glu Ile Gly

4395

Arg Leu Ser Arg Leu

4415

Asp His Pro Thr Pro
4430

Pro Arg Pro Ala Gly

4445
Gly Glu Leu Ala Arg
4460

Arg Val Glu Val Arg

4475

Thr Pro Gly Arg Gly

4495

Ala Pro Ala Ala Ala
4510

Asp Glu Ala Thr Asp

4525

Ala
Ala
Val
4400
Val
Lys
Ala
Ala
Gln
4480
vVal

Asp

Asp



Met
Ala
Val
Asp
Asn
65

Gly
Leu
Arg
Asn
Val
145
Arg
Asn
Met
Ala
Arg
225
Ala
Leu
Leu
Asn
Leu
305
Arg
Ser
Leu
Leu
Phe

385
Asp

Gly
Arg
Phe
Tyr
50

Met
Thr
vVal
val
vVal
130
Ile
Glu
Leu
Thr
Asp
210
Leu
Gly
Glu
val
Asn
290
Met

Asp

Asp

Leu
370
Tyr

Trp

Glu
Gly
Trp
35

Val
val
Ile
Ser
Arg
115
Ile
Ala
Trp
Pro
Asp
195
Asp
Thr
His
Glu
Pro
275
Ile
Glu
Pro
Gly
Ala
355
Glu
Glu

Asn

Ala
Leu
20

Asp
Thr
Met
Gly
Gln
100
Ala
Asp
Glu
Vval
Asp
180
Tyr
Leu
Asp
Val
Asn
260
Gly
Phe
Lys
Arg
Thr
340
Ala

Arg

Ala

val
Leu
Glu
val
Pro
Ala
85

Ala
Ile
Ala
Leu
Asp
165
Asn
Leu
Ile
vVal
Ser
245
Pro

Ala

Arg

His
325
Arg
Leu

Val

Asp

Ser
Asp
Gly
Ser
Thr
70

Leu
Phe
Thr
vVal
Leu
150
Thr
Phe
Leu
Ser
Glu
230
Ser
Gln
Ile
Phe
Gln
310
Phe
His
Ala

Asp

Gln
390

ES 2812256 T3

Gly
Trp
Arg
Asn
55

Pro
Asp
Thr
Glu
Gly
135
Gly
Leu
Thr
Glu
Gly
215
Ile
Ser
Ala
Glu
Vval
295
Met
Pro
Met
Arg
Gly

375
Leu

Pro
Phe
Gln
40

Asn
Pro
Pro
Pro
Glu
120
Asp
Vval
Leu
Glu
Gln
200
Leu
vVal
Thr
Leu
Glu
280
Lys
Vval
Asp
Ala
Leu
360

Phe

Thr

Met
Ala
25

Ala
Pro
Glu
Pro
Arg
105
Leu
Leu
Pro
Thr
Thr
185
Ile
val
Asn
Leu
Glu
265
Thr
Gln
Ile
Pro
Phe
345
Glu

Arg

Pro

81

Glu
10

Phe
Trp
Gln
Leu
Ala
90

Arg
Leu
Ser
Thr
Asn
170
Ile
His
Gln
Ile
Leu
250
Asp
Leu
Asp
Ala
Asp

330
Gly

Ile

Lys

Leu
Asn
Gln
Phe
Glu
75

His
Ile
Asp
Tyr
Gly
155
Glu
Ala
Ala
Ala
Vval
235
Ser
Leu
Arg
Thr
Trp
315
Thr
His
Lys

Asp

Tyr
395

Ser
Arg
Vval
Phe

60
Met

Ala
Lys
Ala

140
Asp

Pro
Lys
Glu
220
Ala
Asn
Arg
Tyr
Thr
300
Ser
Phe
Gly
Vval
His

380
Leu

Lys
Thr
Phe
45

Ser
Ile
Pro
Arg
val
125
Leu
Arg
Leu
Ala
Arg
205
Gln
Leu
Leu
Ala
Arg
285
Ile
Gln
Asp
Ile
Met
365
Glu

Pro

Asp
Arg
30

Gly
Ser
Ile
Met
Leu
110
Arg
Pro
Asp
Glu
Leu
190
Glu
Asp
Leu
Phe
Asp
270
Ser
Leu
Ser
Ile
His
350
Leu

Asn

Vval

Ala
15

His
Tyr
Asp
Gly
Arg
95

Glu
Glu
Val
Leu
Tyr
175
Lys
Ala
Gly
Leu
Leu
255
Arg

Pro

Ala
Arg
335
His
Glu
Thr

Arg

Asp
Pro
Asp
Phe
Pro
80

Lys
Pro
Gln
Ile
Phe
160
Pro
Glu
Pro
Arg
Thr
240
val
Thr
Phe
Pro
Asn
320
Arg
Cys
Leu

Leu

val
400
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15

<210>18
<211>116
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 18

Met Val Glu Ser
1

Tyr Met His Gly

20
His Arg Thr Leu
35
Ile Thr Leu Asp
50

Pro Gly Ala Gly
65

Asp Phe Ala Pro

Glu Glu Ser Asp

100

Arg Ser Leu Thr
115

<210> 19
<211> 399
<212> PRT

Gly
5

Gln
Glu
Asp
Leu
Asp

85
Tyr

val
Thr
Gln
Gly
Cys
70

Thr

Tyr

<213> Streptomyces spiramyceticus WSJ-1

<400> 19

Met Thr Ile Pro

1

Ala Asp Ile Asp
20

Leu Leu Gly Ala

Cys Asp Asn Gly
50

Glu Leu Ser Leu

€5

Val Pro Ala His

Phe
5

Ala
Glu
His
Arg

Thr
85

Leu
Ala
Leu
Cys
Ala

70
Phe

ES 2812256 T3

Thr
Gln
Leu
Phe
55

Ile

Val

Arg

Asp
Leu
Glu
vVal
55

Leu

Ile

VvVal
Ser
Val
40

Gln
Gly

Ala

Asp

Ala
Gln
Gly
40

Ala
Asp

Gly

Asp
Ser
25

Ile
His
Pro

Leu

Tyr
105

Gly
Arg
25

Phe
Val
Ile

Thr

82

Phe
10

Pro
Ala
Ala
Met
Val

90
Asp

Ala
10

val
Glu

Gly

Pro
Pro
Val
Thr
Val
75

Leu

Thr

Gly
Ser
Glu
Ser
Pro

75
Leu

val
Arg
His
Tyr
60

Trp

Ala

Phe

Tyr
Ala
Glu
Gly
60

Gly

Ala

Gln
Gly
Gly
45

Arg
Arg

Ser

Leu

Arg
Ser
Phe
45

Cys
Asp

Val

Arg
Leu
30

Ala
Leu
Val

Gln

His
110

Glu
Gly
30

Ala
Asp
Glu

Ser

Vval
15

His
Phe
Asp
Leu
His
95

Asp

Leu
15

Arg
Ala
Ala
Val

Ala
95

Tyr
Ala
Ser
Glu
Lys
80

Tyr

Ala

Arg
Tyr
Tyr
Leu
val

80
Thr



Gly Ala Gln Pro
100

Asp Pro Ala Leu

115
Met Pro Val His
130

Ala Val Ala Glu

145

Ala His Gly Ala

Val Ala Phe Ser
180

Gly Gly Ala Val

195
Leu Leu Arg Asn
210

Ala Thr Asn Ser

225

Lys Leu Pro Arg

Glu Arg Tyr Thr
260

Val Thr Ala Arg

275
Cys Ala Glu Arg
290

Gln Thr Leu Ile

305

Ala Asp Ala Pro

Arg Leu Ala Ala
340

Asp Asp Glu Ser

355
Gly Leu Ala Ala
370
Thr Thr Pro Asp
385

<210> 20
<211> 302
<212> PRT

val
Val
Leu
Arg
Arg
165
Phe
Val
Cys
Arg
Leu
245
Arg
Trp
Asp
His
Ala
325
Gln
Arg

Tyr

Gly

Ala
Glu
His
His
150
Tyr
Tyr
Thr
Gly
Leu
230
Asp
Ala
Ala
Glu
Tyr
310
Gly
Ser
Ala

Pro

Gln
390

<213> Streptomyces spiramyceticus WSJ-1

<400> 20

ES 2812256 T3

Val
Ala
Gly
135
Gly
Arg
Pro
Arg
Ser
215
Asp
Ala
Leu
Asp
Leu
285
Pro
Ala
Leu
val
Thr

375
Arg

Asp
Ala
120
His
Leu
Gly
Gly
Asp
200
Arg
Glu

Trp

Pro
280
Arg
VvVal
Pro

Ser

Val
360
Pro

Phe

Pro
105
VvVal
Pro
Ala
Arg
Lys
185
Ala
Glu
Leu
Asn
Ser
265
Ala
Arg
Pro
Ala
Leu
345
Ala
Asp

Pro

83

Thr
Thr
Ala
Val
Arg

170
Asn

Lys
Gln
Ala
250
Leu
Trp
Arg
Pro
Gly
330
Pro
Ala

Gly

Leu

Pro
Pro
Asp
VvVal
155
Ile
Leu
Val
Tyr
Ala
235
Arg
Pro
His
Leu
His
315
Ala
Leu
VvVal

Thr

Ala
395

Asp
Arg
Leu
140
Glu
Gly
Gly
Ala
Arg
220
Ala
Arg
Gln
Leu
Glu
300
Arg
His
Gly
Arg
Pro

380
Thr

Gly
Thr
125
Asp
Asp
Ser
Ala
Asp
205
His
Val
Ala
Ile
Tyr
285
Arg
Ser
Pro
Pro
Ala
365
Arg

Glu

Leu
110
Lys
Pro
Ala
Gly
Met
190
Arg
Glu
Leu
Arg
Ala
270
Vval
Ala
Pro
Arg
His
350
Ala
Thr

Lys

Ser
Ala
Leu
Ala
His
175
Gly
Ile
val
Arg
Thr
255
Val
Ile
Gly
Ala
Ser
335
Leu
Ala

Pro

Arg

Leu
Leu
Leu
Gln
160
Val
Asp
Arg
Arg
Ala
240
Ala
Pro
Arg
Val
Tyr

320
Glu

Ala

Arg



10

Met
Ala
Lys
Ser
Thr
65

Leu
Ala

Ala

Val

Tyr
145
Gln
Asn
Ile
Asp
Leu
225
Leu
Arg

Ala

Gly

Thr Glu
Gly Gly

Gln Leu
35

Val Leu

50

Gln His

Gly Leu
Gln Ala

Leu Ile

115
Leu Arg
130

Pro Val
Gly Met
Leu Ala

Ala Lys
195

Val Asn

210

Gly His

Gln Gly
Ile Ala
Asp Thr

275

Ala Tyr
290

<210>21

<211> 345
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 21

Val
Gly
20

Leu
Met
Ile
Asp
Leu
100

Leu

Gly

Ser
Leu
Vval
180
Asn
Gln
Gly
Gly
Cys
260

Leu

Leu

Met
Gly
Pro
Leu
Glu
Ile
85

Thr

Gly

Ser

Asp
Leu
165
Thr
Ile
Vval
Phe
Gln
245
Ile

Tyr

Met

Ser
Thr
val
Gly
Leu
70

Thr
Ile

Asp

Ile

Pro
150
Ser
Gly
Arg
Tyr
Ala
230
Tyr
Glu
Trp

Glu

ES 2812256 T3

Gly
Arg
Tyr
Gly
55

Phe
Tyr
Gly

Asn

Arg
135

Gln
Leu
Leu
Pro
Leu
215
Trp
Val
Glu

Leu

Vval
295

Arg
Leu
Asp
40

Ile
Gln
Ala
Thr
Ile
120
His
Arg
Glu
Tyr
Ser
200
Glu
Leu
Gln
Ile
Gly

280
Ala

Ser
Arg
25

Lys
Arg
Gln
Glu
Asp
105
Phe

Leu

Tyr
Glu
Leu
185
Ala
Gln
Asp
Leu
Ala
265
Arg

Thr

84

Gly
10

Pro
Pro
Glu
Leu
Gln
90

His
His
Asp
Gly
Lys
170
Tyr
Arg
Lys
Met
Leu
250
Leu

Glu

His

Met
Leu
Met
Ile
Leu
75

Pro
Ile

Gly

Gly

Val
155
Pro
Asp
Gly
Arg
Gly
235
Glu
Arg

Leu

Ala

Lys
Thr
Ile
Leu
60

Gly

Glu

Pro

Cys
140

Gly
Ala
Asn
Glu
Ala
220
Thr
Gln
Met

Gly

Gly
300

Gly
Gly
Tyr
45

val
Asp
Pro
Asp
Gly

125
Val

Glu
Arg
Asp
Leu
205
Arg
His
Arg
Gly
Thr

285
Ala

Ile
Thr
30

Tyr
Ile
Gly
Gln
Ser
110
Phe

Leu

Ile
Pro
Val
190
Glu
Leu
Asp
Gln
Phe
270

Ser

Ala

Ile
15

Leu
Pro
Ser
Ser
Gly
95

Pro

Ser

Phe

Asp
Arg
175
Vval
Ile
Ile
Ser
Gly
255
Ile

Gly

Leu
Ser
Leu
Ser
Arg
80

Ile
vVal

Ser

Gly

Asp
160
Ser
Asp
Thr
Glu
Leu
240
Vval
Asp

Tyr
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Met

Gly
Leu
65

Gln
Val
Ile
VvVal
Val
145
Glu
Ser
Val
Glu
Val
225
Asn

Gly

Leu

Arg
Tyr
305
Asp

Trp

Gln
Arg
Ser
Lys
50

Ala
Gly
Asp
Asp
Leu
130
Ser
Asp
Ser
Cys
Lys
210
Pro
Asp

Glu

Thr

Gln
290
Thr
Glu

Trp

<210> 22

<211> 745
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 22

Ala
Gln
Arg
35

Pro
Asn
Asp
Leu
Asp
115
Leu
Thr
His
Asp
val
195
Ile
Leu
His
vVal

Glu
275

val
Lys
Gly

Thr

Pro
Pro
20

Phe
Glu
Leu
Ile
Val
100
Ala
Gln
Asp
Pro
Leu
180
Thr
Ile
Tyr
Cys
Tyr

260
Arg

Pro
Ile
Leu

Pro
340

His
Ala
val
Vval
Ala
Cys
85

Val
Asp
Glu
Glu
Leu
165
Leu

Arg

Pro

Arg
245
Asn

Leu

Asp
Ala
Glu

325
Val

Glu
Arg
Asn
Arg
Pro
70

Asp
His
Ala
Ala
val
150
Ser
Ala
Cys
Leu
Asp
230
Gly

Ile

Leu

Arg
Thr
310
Gln

Lys

ES 2812256 T3

Ser
Ile
Ala
Vval
55

Val
Arg
Phe
Phe
Leu
135
Tyr
Pro
Leu
Ser
Phe
215
Gly
Ile

Gly

Lys

Lys
295
Glu
Thr

Arg

Pro
Leu
Leu
40

Leu
Gly
Ser
Ala
Val
120
Ala
Gly
Asn
Ala
Asn

200
Thr

Ala
Gly

Leu
280

Gly
Leu
Val

Gly

His
VvVal
25

Leu
Asp
Asp
Ala
Ala
105
Arg
Ile
Ser
Ser
Tyr
185
Asn
Ser
Asn
Leu
Gly

265
Cys

His
Gly

Arg

Arg
345

85

Arg
10

Thr
Asp
Ala
Cys
Vval
90

Glu
Thr
Arg
Ile
Pro
170
His
Tyr
Asn
Arg
Vval
250
Ala

Gly

Asp
Tyr

Trp
330

Pro

Gly

Leu
Pro
75

Ala
Ser
Asn
Pro
Pro
155
Tyr
Arg
Gly
Leu
Arg
235
Ala
Glu

Ala

Gln

Ala
315
Tyr

Thr
Gly
Ser
Thr
60

Arg
Gln
His
val
Gly
140
val
Ala
Thr
Pro
Leu
220
Asp
Arg

Leu

Asp

Arg
300
Pro

Arg

Arg
Ala
Leu
45

Tyr
Leu
Ala
Val
Leu
125
Leu
Gly
Ala
His
Tyr
205
Asp
Trp
Gly

Thr

Trp
285

Tyr
Arg

Glu

Phe
Gly
30

Pro
Ala
Arg
Met
Asp
110
Gly
Phe
Ser
Ser
Gly
190
Gln
Gly
Leu
Gly
Asn

270
Ser

Ser
Ile

Asn

Ala
15

Phe
Glu
Gly
Ile
Ala
95

Arg
Thr
Val
Trp
Lys
175
Leu
Tyr
Arg
His
Arg
255
Val

Ala

Val
Thr

His
335

Asp
Ile
Phe
Asn
Phe
80

Gly
Ser
Gln
His
Pro
160
Ala
Pro
Pro
Thr
val
240
Pro

Glu

Val

Asp

Ile
320
Ala



Met
VvVal
Pro
Ser
Ala
65

Asp
Arg
VvVal
Val
Met
145
Thr
Gln
Tyr
Thr
His
225
His
Asp
Vval
Thr
Thr
305
His
Ser

Phe

Arg

val
Asp
Ala
Phe
50

val
Thr
Ala
Ala
Arg
130
Thr
Leu
Leu
Thr
Gly
210
Glu
Phe
Thr
Arg
Ala
290
Ser
Arg
Phe

Ser

Val
370

Asp
Pro
Val
35

Leu

Gln

Ile

Tyr
115
Leu
Val
Asp
Val
His
195
Ala
val
Phe
Leu
Pro
275
Glu
Leu
Phe
Glu
Val

355
Gln

Ala
Arg
20

Arg
Pro
Tyr
Glu
Pro
100
Glu
Val

His

Leu
180
Arg
Asp
Ala
Pro
Ala
260
Gly
Arg
Ala
His
Pro
340
Glu

Pro

Cys
Asp
Leu
Phe
Pro
Gly
85

Pro
vVal
Vval
Leu
Thr
165
Pro
Pro
Asp
Ala
Tyr
245
Pro
Asp
Val
Asp
Val
325
Gly
Gly

Ile

Glu
Leu
val
Thr
Gly
70

Leu
val
Ala
Ser
Tyr
150
Asp
Ala
Gly
Pro
Ala
230
Gln
Leu
Val
Leu
val
310
Glu
Thr

Leu

Ile

ES 2812256 T3

Glu
Trp
Cys
Arg
55

Arg
Ala
vVal
Arg
Gly
135
Asp
Ser
Ile
Ala
Thr
215
Gly
Arg
Leu
Gly
Leu
295
Pro
Pro
Gly

Arg

val
375

Gly
Leu
Phe
40

Gln
Gln
Lys
Leu
VvVal
120
Arg
Asp
Gln
Arg
Pro
200
VvVal
Ala
Thr
Ser
Thr
280
Ser
Arg
Ile
Asp
Thr

360
Gln

Thr
Arg
25

Pro
Leu
Asp
Pro
Phe
105
Leu
Arg
Asp
val
Asn
185
Leu
Thr
Glu
Ala
Thr
265
Vval
Ala
Trp
Pro
Leu
345

Ser

Pro

86

Met
10

Arg
His
Pro
Arg
Leu
90

Gly
Gln
Ala
Arg
Phe
170
Asp
Asp
Ala
Met
Glu
250
Gly
Glu
Asp
Leu
Phe
330
Arg

Ser

Glu

Thr
Tyr
Ala
Asp
Arg
75

Ala
His
Gln
Pro
Leu
155
Ala
Tyr
Cys
Ala
Arg
235
Vval
Thr
Tyr
Thr
Glu
315
Asp
His
Asp

Val

Leu
Gln
Gly
Arg
60

Ser
Asp
Ser
Arg
Ala
140
Val
Asp
Arg
Pro
Glu
220
Thr
Cys
Arg
Ala
Leu
300
Ala
Arg
Glu

Ala

Gly
380

Met
Pro
Gly
45

Ile
Glu
Met
Met
Gly
125
Ser
Glu
Pro
Ala
Leu
205
Ala
Phe
Gly
Gly
Gly
285
Asp
Tyr
Leu
Thr
Asp

365
Leu

Ser
Ser
30

Ser
Glu
Pro
Leu
Gly
110
Ala
Asp
Glu
Glu
Vval
190
Thr
Ala
Pro
Ala
Val
270
His
Ser
Arg
Arg
Gly
350

Pro

Leu

Ala
15

Ala
Ala
Val
Leu
Glu
95

Ala
Ala
Arg
Leu
Leu
175
Gly
vVal
Ala
Gly
Leu
255
Arg
Arg
Pro
Arg
Arg
335
Arg

Val

Gly

Ser
Ser
Ser
Ser
Ile
80

Thr
Leu
Pro
Pro
Arg
160
Leu
Thr
Phe
Trp
Gly
240
Val
Arg
Arg
Val
Ala
320
Trp
Phe

Ala

Ile



Leu
385
Pro
Ala
Phe
Thr
Asn
465
Arg
Leu
His
Ser
Ser
545
Vval
Thr
Vval
Arg
Gly
625
Asn
Asp
Asp
Tyr
Asp
705
Thr

Leu

Ala
Glu
Thr
Leu
Ile
450
Met
Trp
vVal
Gly
Phe
530
Cys
Pro
Ile
Thr
Pro
610
val
Vval
Gly
Arg
His
690
Thr

Glu

Val

<210> 23
<211> 382
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 23

Arg
Pro
Arg
Asp
435
Gln
val
Leu
Asn
Ala
515
Tyr
Leu
Leu
Arg
Ala
595
Cys
Leu
Ala
Met
Ile

675
Ala

Leu

Ala

Glu
Gly
Ser
420
His
Ser
Val
Thr
Met
500
Pro
Gly
Thr
Asp
His
580
Glu
Ser
His
Glu
Ser
660
Arg
Arg
Cys

Leu

Cys
740

Phe
Asn
405
Asn
Phe
Glu
Glu
Leu
485
Asp
Asp
Glu
Asp
Asp
565
Arg
Arg
Gln
Ala
Phe
645
Pro
Tyr
Asn
Pro
Ala

725
Ala

Asp
390
Val
Phe
Ile
Gln
Ile
470
Gly
Thr
Asp
Ala
val
550
Ala
Ser
Arg
Gly
Leu
630
Gly
Pro
Asp
Arg
Pro
710
His

His

ES 2812256 T3

Gly
Asn
Asp
His
Gly
455
Asp
Gln
Arg
Asp
Ala
535
Arg
Arg
Gly
Glu
Leu
615
Val
Pro
Tyr
Val
Tyr
695
Gly
Gly

Ala

Vval
Gly
Glu
Arg
440
Asp
Thr
Ile
Ser
Glu
520
Pro
Ala
Arg
Lys
Val
600
Val
Glu
Thr
Leu
vVal
680
Met
Phe

Asn

Ser

Leu
Leu
vVal
425
Pro
Trp
Asp
Arg
vVal
505
Asp
Leu
Leu
Asp
His
585
Ala
Ala
Ala
Vval
Asp
665
Gln
VvVal
Cys

Tyr

Tyr
745

87

His
Gln
410
His
Gly
Phe
Ile
Arg
490
Leu
Phe
His
Arg
Gly
570
Phe
Ser
Leu
Arg
Gln
650
Gln
Ser
val

Trp

Leu
730

Phe
395
Leu
His
Arg
Leu
Glu
475
Leu
Ala
Pro
Asp
Val
555
Trp
Glu
Trp
Ile
Ser
635
Cys
Val
Glu
Glu
Ala

715
Asn

Leu
Ser
Gly
Arg
His
460
Ala
Met
Cys
Ala
Leu
540
Leu
Glu
Ile
Thr
Thr
620
Asp
Arg
Leu
Glu
Ala
700

Thr

Val

Met
Pro
Arg
Vval
445
Lys
Asp
Leu
Leu
Ala
525
His
Arg
Arg
Met
Gln
605
Arg
Val
Pro
Thr
Gly
685
Gly

Phe

Glu

Gln
Thr
Ser
430
Leu
Arg
Ala
Gln
Pro
510
Leu
Ala
Gln
Thr
Ala
590

Pro

Arg

Ala
Ala
670
Gly

Pro

Leu

Ala
Vval
415
Thr
Ile
Asn
Thr
Asp
495
Thr
Arg
Ile
Gln
Glu
575
Vval
Leu
Ile
Thr
Glu
655
Gly
Arg
Glu
Gln

Arg
735

Lys
400
Gln
Pro
Asp
Arg
Phe
480
Asp
Ala
Arg
Thr
Ser
560
Ser
Glu
Leu
Asn
Leu
640
Ser
Ala
Phe
Leu
Leu

720
Thr



Met Ile
Ile Ala
Lys Ala

His Val

50
Glu Ser
€65

Ser Phe
Val Phe
Ile Glu

Tyr Gly
130

Asn Gln

145

Arg Ile

Ser Phe
Tyr Val

His Gly
210

Arg Trp

225

Asn Asp

Asp Phe
Leu Arg

His Glu
290

Arg Asp

305

Phe Arg

Arg Glu
Pro Leu

Ser Leu
370

<210> 24
<211> 239

Asn
Gly
Phe
35

val

Leu

Leu
Cys
Gln
115
Gly
Gly
Asp
Asp
Lys
195
Leu
Trp
Leu
Val
Thr
275
Ser
Arg
Tyr
Leu
His

355
Arg

Leu
Val
20

Glu
Phe

Gly

Ala
Asp
100
Ala
Tyr
Ile
Gly
Ala
180
Asp
Thr
Glu
Thr
Ala
260
Met
Thr
Vval
Ala
Pro
340

Pro

Lys

Phe
Phe
Ser
Leu

Leu

Ala
85

Val
val
Pro
Thr
Arg
165
Met
Pro
Gln
Met
Ala
245
Arg
Glu
His
Ala
Pro
325
Gly
Gly

Ala

Gln
Asp
Ala
Asn

Gln
70

Ala
Asp
Thr
Gly
Leu
150
Val
Lys
Gly
Ser
Asp
230
Ala
Arg
Gly
Tyr
Arg
310
Leu
Val

Leu

Leu

ES 2812256 T3

Pro
Asp
Phe
Ser

55
Pro

Asn
Pro
Ala
Asp
135
Ile
Vval
Val
Ala
Ser
215
vVal
Ile
Lys
Val
Phe
2985
Asp
His
Glu

Ser

Asn
375

Gln
Gln
Ala
40

Gly

Asp

Ala
Arg
Arg
120
Ile
Glu
Gly
Leu
Ala
200
Gly

Pro

Glu
Ser
280
Tyr
Leu
Lys
Trp
Asp

360
Ala

Met
Trp
25

Asp
Thr

Asp

Vval
Thr
105
Thr
vVal
Asp
Thr
val
185
Ala
Leu
Glu
Ala
Ile
265
Thr
Trp
Leu
val
Ala
345
Ala

Gly

88

Gly
10

Leu
His
Ala

Glu

Gln
90

Leu
Arg
Arg
Ala
Phe
170
Thr
Arg
Gly
Pro
Val
250
Val
Pro
Ile
Thr
Pro
330
Ser

Asp

Ala

Ala
Gly
Leu
Gly

Vval
75

Leu
Asn
Ala
Ile
Ala

155
Gly

Ile
Tyr
Gly
235
Gln
Ala
Pro
Gln
Asp
315
Ala
Glu

vVal

Gln

Glu

His

Leu
60
val

Thr
Pro
Vval
Ala
140
Cys
Asp
Asp
Arg
Ala
220
Arg
Leu
Leu
Ala
Leu
300
Gly
Tyr
Arg

Leu

Ala
380

Glu
Gly
Val
45

Phe

Leu

Gly
Ala
Ile
125
Glu

Ser

Leu

Arg
205
Arg
Arg
Arg
Tyr
Leu
285
Pro
Ile
Gly
Thr
Thr

365
Pro

Leu
Pro
30

Gly

Leu

Pro

Ala
Leu
110
Ala
His
Val
Ala
Gly
190
Leu
Val
VvVal
Arg
Glu
270
Pro
Pro
Tyr
His
Leu
350
Val

Ala

Ala
15

Arg
Pro

Ala

Ser

Arg
95

Glu
Leu
Cys
Ala
Met
175
Met
Ala
Ser
Ile
Leu
255
Ser
Glu
Gly
Thr
Ala
335
Cys

Vval

Ala
Thr
Glu
Leu

Pro
80

Pro
His
His
Arg
Ser
160
Trp
Ile
Tyr
Ala
Gly
240
Pro
Glu
Gly
Val
Thr
320
Gly

Leu

Ser



10

15

<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 24

Met
1
Asp
Arg
Thr
Gly
65
Ser
Glu
Glu

Leu

Thr
145
Gly
Lys
Tle
Glu

Glu
225

Tyr
Arg
Glu
Gly
50

Leu
Asp
Thr

Thr

Ser
130

Phe
Asp
Thr
Arg
Tyr

210
Thr

<210> 25

<211> 670
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 25

Glu
Lys
Arg
35

Thr
Glu
Val
Phe
Ala

115
Ala

Leu
Gln
Arg
His
195
Glu

Gly

Asn
Asp
20

Thr
His
Leu
Thr
Asp
100
Ala

Asp

Asp
Gly
Met
180
Arg
Thr

Asn

Asp
5
Tyr
Pro
Leu
Ser
Leu
85
Ala
Asp

Gly

Gly
Val
165
Glu

Ser

Ala

Ser
Ala
Asn
Glu
Glu
70

His
val

Leu

Val

Tyr
150
Ala
Ile
Glu
Tyr

Ser
230

ES 2812256 T3

Ala
Gly
Ala
Ala
55

Trp
Arg
vVal

Glu

Leu
135

val
Arg
His
val
Arg

215
Pro

Ala
Glu
Ser
40

Phe
Met
Gly
Cys
Asp

120
Ala

Ser
Val
Tyr
Asp

200
Lys

Glu
Ala
25

Ser
Ala
Ala
Asp
Met
105
Ala

Val

Thr
Ala
Leu
185
Tyr
Ala

Phe

89

Vval
10

Ala
Leu
Lys
Ala
Met
90

Phe
Ile

Glu
His
His
170
Ile
Leu

Gly

Phe

Tyr
Arg
Leu
Leu
Arg
75

Arg
Ser

Ala

Pro

Ala
155
Ser
Ala
Thr

Leu

Leu
235

Asp
val
Asp
Tyr
60

Ala
Ser
Ser

Ala

Trp
140

Leu
Thr
His
Leu
His

220
Gly

Leu
Thr
Ile
45

Asp
Glu
Phe
Ile
Met

125
Tyr

Arg
Arg
Thr
Phe
205
Val

Thr

Leu
Gly
30

Ala
Arg
Glu
Asn
Gly
110

Ser

Phe

Thr
Glu
Thr
190
Ser

Glu

Arg

Tyr Gln
15
Leu Ile

Cys Gly
Val Ser
Arg Leu
80

Leu Gly
95

Tyr Leu
Arg His

Pro Asp

Glu Ser
160

Gly Lys

175

Asp Gly

Arg Ala
Tyr Val

Ala



Met
Asp
Ser
Glu
Ala
65

Ala
Asp
Asp
Arg
Ala
145
Arg
Ser
Leu
Gly
Glu
225
Glu
Arg
Ser
Gly
Thr
305

Leu

Ala

Ser
Asp
Glu
Glu
50

Gln
Leu
Leu
Vval
Pro
130
Asp
Thr
Phe
Arg
Vval
210
vVal
Arg
Glu
Ala
Ala
290
Ser

Arg

Glu

Tyr
Ala
Tyr
35

Arg
Ser
Val
Leu
Ala
115
Gly
Ser
Cys
Val
Ala
195
Leu
Thr
Ile
Asp
Asp
275
Asp
Leu

Pro

Thr

Leu
Leu
20

Asp
Met
Met
Asp
Glu
100
Tyr
Thr
Tyr
His
His
180
Val
Tyr
Leu
Arg
Val
260
Leu
Ala
Cys

Vval

Gly
340

Asp
Thr
Arg
Arg
Ile
Ala
85

Ser
vVal
val
Arg
Ala
165
vVal
Leu
vVal
Leu
Leu
245
Gly
Gln
Leu
Ser
Ala

325
Arg

Tyr
Phe
Leu
Arg
Glu
70

Ala
val
Ser
val
Leu
150
Pro
Glu
Ala
Ala
Cys
230
Val
Glu
Ser
Leu
Pro
310

Pro

Pro

ES 2812256 T3

Gly
Leu
Met
Leu
55

Tyr
His
Ala
Leu
Leu
135
Pro
Phe
Thr
Val
Asp
215
Ser
Glu
Ala
His
Ala
295
Leu

Ala

Thr

Glu
Glu
Ala
40

Glu
Arg
Glu
Arg
His
120
Ser
Ala
Trp
Val
Pro
200
Arg
Leu
Glu
Arg
Leu
280
Ala
Gly

Asp

Pro

Glu
Phe
25

Arg
Arg
Arg
Phe
Arg
105
Gln
Ala
Asp
Thr
Asp
185
Leu
Gln
Ala
Leu
Ala
265
Ile
Ala
Arg

Leu

Vval
345

90

Ala
10

Vval
Ala
Phe
Asp
val
90

Ala
Glu

Asp

Pro
170
Asp
Cys
Vval
Asp
Arg
250
Ala
Thr
Ala
Pro
Arg

330
Ala

Ser
Ala
Glu
Asn
Arg
75

Ala
Arg
Asp
Gly
Gly
155
Asp
Ile
vVal
Arg
Leu
235
Asp
Leu
Gln
Glu
Leu
315

Ala

Pro

Glu
Arg
Arg
Arg
60

Glu
Ala
Leu
Leu
Asn
140
Leu
Tyr
Vval
Gly
His
220
Ala
Thr
Ala
val
Ser
300
Ala

Ala

Gly

Glu
Ser
Ala
45

Leu
Ala
Gln
Leu
His

125
Ala

Leu
Arg
Asp
205
Leu
Ala
Ile
Gly
Leu
285
Leu
Glu
Cys

Tyr

Asp
Ala
30

Gly
Ala
Glu
Gln
Leu
110
His

Val

Ala
190
Asp
Thr
Val
Gly
Thr
270
Glu
Gly
Tyr

Arg

Trp
350

Glu
15

Pro
Ala
Leu
Leu
Tyr
95

Lys
Glu
Lys
Met
Asp
175
Glu
Ser
Pro
Ala
Arg
255
Arg
Arg
Gly
Gly
Arg

335
Thr

Ser
Arg
Asp
Thr
Ala
80

Lys
Leu
Asp
Val
Val
160
Ser
Gly
Val
Asn
Ile
240
Leu
Arg
Arg
Gly
Asn
320

Ala

val



Pro
Gly
Arg
385
Ala
Ser
Arg
Ala
Leu
465
Asp
VvVal
Asp
Leu
Gly
545
Ile
Thr
Pro
Arg
Pro
625

Arg

Pro

Leu
Pro
370
Thr
Gln
Pro
Arg
Arg
450
Cys

Pro

Lys
Asp
Thr
Arg
610
Glu

Ser

Ala

<210> 26

<211> 354
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 26

Tyr
355
Glu
Leu
Ser
Ala
Pro
435
Leu
Ser
val
His
Ile
515
Ala
Leu
Thr
Leu
Arg
595
Leu
Arg

Ala

Pro

Pro
Ala
Ala
His
Leu
420
His
Glu
Vval
Ala
Pro
500
Ser
Leu
Gly
Thr
Ile
580
Ala
Glu
Val

Leu

Ala
660

Gly
Asp
Leu
Gln
405
Leu
vVal
Ser
Arg
Vval
485
VvVal
Asp
Gly
Met
Ile
565
Pro
Ala
Arg
Leu
Ser

645
Ser

Glu
His
His
390
Asp
Arg
Val
Ser
Asp
470
Ala
Thr
Ala
Gly
Leu
550
Gly
Thr
Glu
Ile
Asp
630

Ser

Arg

ES 2812256 T3

Tyr
Thr
375
Leu
Phe
Glu
Leu
Gly
455
Gly
Gln
Vval
His
Asp
535
Leu
Pro
Leu
Thr
Gly
615
Ile

Arg

Thr

Asn
360
Val
Arg
Phe
Arg
VvVal
440
Ala
Ala

Thr

Arg
520
Gly
Ala
Val
Arg
Leu
600
Gln
Gln

Ser

Vval

Ala
VvVal
Ile
Asp
Ala
425
Ala
Asp
Vval
Ala
Ala
505
Glu
Gly
Glu
Ile
vVal
585
Arg
Leu
Leu

Ala

Leu
665

91

Gly
Pro
Gln
Asp
410
Leu
Ser
Tyr
val
Ala
490
Ala
Ala
Thr
Glu
Asp
570
Tyr
val
Leu
Ala
Ser

650
Gly

Phe
Leu
Arg
395
Leu
Leu
Gly
Ala
Leu

475
Pro

Ala
Ala
Asn
555
Tyr
Leu
His
Gly
Leu
635
Ala

Ser

Leu
Leu
380
Asn
VvVal
Phe
Pro
Lys
460
Leu
Glu
Pro
Gln
Cys
540
Asp
Asp
Glu
Pro
Glu
620
Arg

Ser

Gln

Leu
365
Pro
Asp
Gly
Ser
His
445
Glu
Leu
Leu
Ala
Cys
525
Ala
val
Thr
Ser
Asn
605
Asp
Leu

Leu

Arg

Thr
Met
Ser
Ala
Leu
430
Gly
Leu
Pro
Thr
Ser
510
Leu
Ser
Pro
His
Gly
590
Thr
Trp
Tyr

Pro

Glu
670

Asp
Val
Thr
Pro
415
Ser
Ala
Gly
Gly
Asp
495
Thr
Glu
Asp
Gly
Arg
575
Arg
Val
Gln

Gln

Pro
655

Val
Ala
Lys
400
Arg
Phe
Ser
Gly
Asp
480
Arg
Val
Thr
Leu
Tyr
560
Phe
Ser
Ser
Gly
Val

640
Arg



10

Met
Arg
Pro
Pro
Met
65

Phe

Asn

Gly

Leu
Ser
145
Ala
Glu
Gly
Ala
Ile
225
Glu
His
Thr
Leu
Ala
305
Ala

Ser

Leu

His Arg
Asp Leu

Asp Gly
35

Leu Phe

50

Asn Gly

Ala Arg
Phe Arg

Ser Gly
115

Ala Asp
130
Asp Ala

Thr Ser
Pro Glu
Pro His
195
Glu Pro
210
Arg Leu
Ser Gly
Gly Gln
Leu Glu
275
Asp Asp
290
Gly Leu
Pro Asp
Asp Tyr

Thr

<210> 27

<211> 550
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 27

Arg
vVal
20

Asp

Pro

Leu
Arg

100
Arg

Gly
Ser
Gly
180
Asp
Pro
Glu
Val
Thr
260
Gln
Gly
Cys

Thr

Tyr
340

val
Pro
Pro
Glu
Gln
Arg
85

Arg

Arg

Leu
Ser
Leu
165
Ser
Arg
Ala
Gln
Thr
245
Gln
Leu
Phe
Ile
Val

325
Arg

Gln
Lys
Arg
Pro
Val
70

Ala

Tyr

Phe

Gly
Arg
150
Arg
Val
Pro
Arg
His
230
Val
Ser
vVal
Gln
Gly
310
Ala

Asp

ES 2812256 T3

Arg
Gly
Arg
Gly
55

Ala
Pro

Gly

Arg

Ala
135
Thr
Ser
Pro
Ile
Arg
215
Ile
Asp
Ser
Ile
His
295
Pro

Leu

Tyr

Arg
Pro
Arg
40

Arg
Val
Ser

Asn

Gln
120

Ser
Pro
Thr
Gly
Arg
200
Val
Asp
Phe
Pro
Ala
280
Ala
Met

Val

Asp

Leu
Arg
25

Ala

Leu

Cys
Ser

105
Arg

Tyr
Asp
Cys
Pro

185
Ser

Pro
Pro
Pro
265
Vval
Thr
val

Leu

Thr
345

92

Ser
10

Ser
Gly
Arg
Ala
Gly
90

Cys

Arg

Val
Arg
Pro
170
Gly
Ala
Arg
Arg
Val
250
Arg
His
Tyr
Trp
Ala

330
Phe

His
Arg
Ala
Lys
Val
75

Lys

Pro

Pro

Pro
Val
155
Ser
Pro
Ala
Ile
Gly
235
Gln
Gly
Gly
Arg
Arg
315

Ser

Leu

Ala
Leu
Gly
Arg
60

Vval
Gly

Pro

Leu

Leu
140
His
Ala
Ser
Ile
Lys
220
Ser
Arg
Leu
Ala
Leu
300
val
Gln

His

Leu
Lys
Ala
45

Gln
Arg
Glu

VvVal

Cys
125

Thr
Arg
Ser
Arg
Ala
205
Pro
Leu
Val
His
Phe
285
Asp
Leu
His

Asp

Thr
Thr
30

Leu
Asp
Pro
Ala
Arg
110
His
Ser
Ser
Thr
Ala
180
Glu
Cys
Ser
Tyr
Ala
270
Ser
Glu
Lys

Tyr

Ala
350

Arg
15

Arg
Ala
Leu
Arg
Ser
95

Cys

VvVal

Thr
Thr
Gly
175
Gly
Asn
Arg
VvVal
Tyr
255
His
Ile
Pro
Asp
Glu

335
Arg

Ala
Pro
Ala
Pro
Asn
80

vVal

Ala

Arg

Gly
Arg
160
Thr
Arg
Thr
Leu
vVal
240
Met
Arg
Thr
Gly
Phe
320
Glu

Ser



Met
Asp
Lys
Lys
Val
65

Leu
Arg
Arg
Tyr
Asp
145
Asp

Leu

Asp

Ser
Cys
val
vVal
50

Ala
Asp
Glu
Asp
Ala
130
val
Arg

Ala

Glu

Ile
Val
Gly
35

Leu
Pro
Ala
Leu
Glu
115
Gly
Arg
Asp

Leu

Pro
195

Ala
Val
20

Val
Ala
Gly
Thr
Glu
100
Asp
Leu
Val
Arg
Ala

180
Thr

Gln
Leu
Ile
Gly
Gly
Val
85

Ala
Gly
Val
Glu
Lys
165

Ala

Asn

Phe
Asp
Gly
Arg
Ile
70

Gln
Ser
Ser
Glu
Vval
150
Leu

Thr

Asp

ES 2812256 T3

Ala
Arg
Asp
Glu
55

Gly
Asp
Met
Glu
Gln
135
Ala
Gly

Leu

Leu

Leu
Val
Asn
40

Gln
Tyr
Ala
His
Arg
120
Tyr
Leu
Thr

Ala

Asp
200

His
Gly
25

Gly
Pro
Leu
vVal
Glu
105
Glu
Gln
His
Leu
Ser

185
Asp

93

Asp
10

Phe
Ser
Asp
Ala
Asp
90

val

Leu

Ala

Ser
170
Ala

Arg

Val
Ser
Gly
Asn
Gln
75

Leu
Glu
Ser
Arg
Leu
155
Gly

Pro

Ala

Ile
Ile
Lys
Gly
60

Thr
Ala
Ala
Ala
Gly
140
Gly
Gly

Glu

Met

Lys
Lys
Ser
45

Met
Leu
Leu
Glu
Leu
125
Gly
Leu
Glu

Leu

Glu
205

Arg
Pro
30

Thr
Leu
Glu
Ser
Leu
110
Leu
Tyr
Pro
Arg
Leu

1390
Trp

Tyr
15

Gly
Leu
Thr
Leu
Asp
95

Thr
Gln
Glu
Ser
Ser
175

Leu

Leu

His
Glu
Leu
vVal
Pro
80

Leu
Glu
Arg
Ala
Leu
160
Arg

Leu

Glu



Asn
Arg
225
Gly
Lys
Ala
Met
Ala
305
Asn
Pro
Glu
Arg
Ile
385
Ser
Vval
Val
Ala
Arg
465
Ala
Thr
Val

Arg

Ala
545

His
210
Val
Arg
Ala
Glu
Asp
290
Tyr
Ala
Ala
Ala
Leu
370
Thr
Gly
Gly
Leu
Glu
450
Arg
Arg
Asn
Asp
Ser

530
Glu

<210> 28

<211> 433
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 28

Leu
Phe
Val
Val
Leu
275
Asn
Arg
Lys
Asp
Glu
355
Asp
Gly
Glu
His
Arg
435
Lys
Val
Leu
His
Tyr
515

Arg

Phe

Gln
Leu
Thr
Glu
260
Glu
Ile
Arg
Gln
Pro
340
Glu
Val
Pro
Leu
Leu
420
Ala
Leu
Lys
Val
Leu
500
Arg

Phe

Ser

Gly
Asp
Arg
245
Arg
Arg
Pro
Arg
Arg
325
Leu
Ala
Asp
Asn
Ala
405
Arg
Phe
Leu
Asp
Ser
485
Thr
Gly

Thr

Ala

His
Arg
230
Tyr
Glu
Asn
Arg
Gly
310
Val
Ser
Val
Ser
Gly
390
Pro
Gln
Ala
Ser
Leu
470
Asp
Pro
Ala

Gly

Gly
550

ES 2812256 T3

Arg
215
Leu
Gly
Arg
Gln
Lys
295
Arg
Ala
Phe
Ala
Leu
375
Ala
Asp
Asp
His
Leu
455
Ser
Pro
Val

vVal

Ala
535

Gly
Thr
Asn
Arg
Gly
280
Met
Asp
Gln
Ala
Glu
360
Lys
Gly
Ser
Glu
Gly
440
Gly
Tyr
Met
Leu
Val

520
Arg

Thr
Thr
Gly
Leu
265
Leu
Ser
His
Leu
Ala
345
Leu
Ile
Lys
Gly
Thr
425
Arg
Leu
Gly
Asp
vVal
505

Val

Leu

94

Val
Thr
Tyr
250
Arg

Ile

Leu

Thr
330
Arg
Thr
Arg
Ser
Ser
410
Pro
Glu
Phe
Gln
Leu
490
Glu
Val

Ala

Ile
Ile
235
Glu
Glu
Thr
Ser
Ala
315
Glu
Ile
Asp
Pro
Thr
395
Val

Trp

Ser
Arg
475
Leu
Glu
Thr

Met

Ala
220
Leu
Gly
Tyr
Ser
Val
300
Met
Asn
Asp
Val
Gly
380
Leu
Arg
Ser
Tyr
Pro
460
Arg
Leu
Leu
His

Asp
540

val
Glu
Tyr
Glu
Asn
285
Phe
val
Pro
Thr
Arg
365
Glu
Leu
val
Pro
Leu
445
Ser
Arg
Leu
Glu
Asp

525
His

Thr
Vval
Leu
Glu
270
Vval
Gly
Arg
Ala
Ala
350
Val
Arg
Arg
Gly
Glu
430
Glu
Asp
Ile
Asp
Gln
510

Arg

Gly

His
Asp
Thr
255
Trp
Ala
His
Ile
Leu
335
Gly
Ala
Leu
Vval
Cys
415
Leu
Asp
Leu
Glu
Glu
495
Ala

Arg

Cys

Asp
Ser
240
Ala
Arg
Arg
Gly
Arg
320
Ala
Pro
Asp
Leu
Leu
400
Arg
Thr
His
Arg
Ile
480
Pro
Leu

Met

Ile



Met
Arg
Val
Thr
Glu

65
Asn

Gly
Glu
Ser
Ala
50

Arg

Ser

Glu
Gln
Gly
35

Leu

Gln

Gly

Thr
Ala
20

Ala
Glu
Phe

Ser

Lys
Thr
Val
Met
Ala

Ser
85

Asn
Gly
Leu
Arg
Arg

70
Ala

ES 2812256 T3

Arg
Asn
Ser
Ile
55

Tyr

Asn

Ile
Phe
Glu
40

Ala

Leu

Leu

Thr
val
25

Asp
Ala

Gly

Leu

95

Glu
10

Pro
Asp
Gly

Leu

Ala
90

Leu
Gly
Arg
Pro
Arg

75
Leu

val
Thr
Leu
Ala
60

Lys

Ser

Arg
Thr
Ala
45

Ser

Ala

Ala

Ala
His
30

Leu
Arg
His

Leu

Tyr
15

Vval
Val
Ser

Leu

Thr
95

His
Pro
Glu
Phe
Thr

80
Ser



Pro
VvVal
Leu
Pro
145
Ile
Leu
Val
Ser
Gly
225
Leu
Arg
Tyr
Thr
Glu
305
Leu
Asp
Tyr
Thr
Gly
385
Thr

Met

Ser

Gln
Ala
val
130
Glu
Ala

Ala

Thr
210
Cys

Arg

Asp
Asp
290
Phe
Asp
Pro
Ser
Arg
370
Arg

Asp

Val

<210> 29
<211> 482
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 29

Leu
Ala
115
Pro
Arg
His
Asp
Ser
195
VvVal
Val
Asp
Leu
His
275
Leu
Thr
Gly
Ser
Arg
355
Arg
Gln
Gln

Asp

Glu
100
Gly
Val
Ile
Ala
Glu
180
Arg
Ser
Leu
Trp
Lys
260
Lys
Gln
Asp
Leu
Trp
340
Ala
Leu
Tyr

Thr

Tyr
420

Asp
Phe
Phe
Glu
Leu
165
Arg
Tyr
Phe
Thr
Gly
245
Arg
Tyr
Ala
Ala
Pro
325
Phe
Ala
Phe
Arg
Phe

405
Val

Arg
Pro
Val
Arg
150
Gly
Gly
Arg
Tyr
Asp
230
Arg
Phe
Ile
Ala
Arg
310
Gly
Gly
Leu
Gly
val
390

Trp

Thr

ES 2812256 T3

Arg
Thr
Asp
135
Ala
Asn
Leu
Gly
Pro
215
Asn
Asp
Asp
Phe
Leu
295
Arg
Leu
Phe
Vval
Gly
375
Ser

Ile

Asp

Leu
Thr
120
Val
Ile
Pro
Phe
Arg
200
Ala
Leu
Cys
Gln
Ser
280
Gly
Ala
Leu
Leu
Asp
360
Asn
Gly
Gly

Thr

Lys
105
VvVal
Glu
Gly
Phe
Leu
185
Leu
His
Ala
Trp
Lys
265
His
Leu
Asn
Leu
Ile
345
His
Leu
Ala

Val

Val
425

96

Pro
Asn
Leu
Pro
Glu
170
val
Thr
His
Leu
Cys
250
Met
Val
Ser
Trp
Pro
330
Thr
Leu
Val
Leu
Phe

410
Arg

Gly
Pro
Gly
Arg
155
Ala

Glu

Ile
Ala

235
Glu

Gly
Gln
Arg
315
Glu
Val
Glu
Arg
Glu
395

Pro

Glu

Asp
Ile
Thr
140
Thr
Glu
Asp
Ser
Ala
220
Arg
Pro
Asp
Tyr
Leu
300
Arg
Ala
Asp
Ser
His
380
Asn

Gly

Phe

Glu
Phe
125
Tyr
Arg
Glu
Asn
Phe
205
Met
Ile
Gly
Leu
Asn
285
Thr
Met
Thr
Pro
Arg
365
Pro
Ser

Ile

VvVal

Val
110
His
Asn
Ala
Vval
Cys
190
Gly
Gly
Val
Glu
Pro
270
Leu
Arg
Arg
Pro
Asp
350
Arg
Ala
Asp

Thr

Leu
430

val
Asn
Thr
Ile
Ala
175
Asp
Asp
Glu
Glu
Asp
255
Pro
Lys
Ile
Glu
Gly
335
Ala
Ile
Tyr
Leu
Thr

415
Lys

Thr
Glu
Thr
Met
160
Arg
Ala
Leu
Gly
Ser
240
Asn
Gly
Ser
Glu
Thr
320
Ser
Thr
Ser
Thr
Ile
400
Glu

His



Met
Leu
Glu
Leu
Arg

65
Ala

Thr
Met
Gln
Ser
50

Leu

Glu

His
Asn
Phe
35

Thr

Glu

Ala

Pro
Asp
20

Asp
Glu
Arg

Glu

Glu
Thr
Arg
Leu
val

Ser
85

Asp
Leu
Glu
Thr
Val

70
Ser

ES 2812256 T3

Ser
Ala
Asp
Asp
55

Leu

Leu

Ala
Ala
Arg
40

Val

Val

Ala

Gly
Ala
25

Ala
Ser

Gly

Glu

97

Thr
10

Asp
Ser
Glu
Ile

Leu
90

Ser
Ala
Leu
Val
Trp

75
Ala

Gln
Glu
Arg
Glu
60

Thr

Ala

Arg
Gly
Arg
45

Tyr

Ser

Leu

Ala
Trp
30

Val
Arg

Gly

Ala

Asp
15

Asp
Ala
Lys

Thr

Glu
95

Ala
Gly
Gly
Leu
Ala

80
Thr



Ala Gly
Asp Pro

Ile Val
130

Ser Pro

145

Val Asp

Ser Arg
Leu Pro

Gly Gly
210

Ile Glu

225

Arg Glu

Arg Arg
Ala Gly

Val Glu
290

Thr Thr

305

Val Arg

Glu Glu
His Pro

Asp Val
370

Asp Val

385

Asp Ala

Gln Glu
Val val

Glu Gly
450

Thr Ala

465

Arg Pro

<210> 30
<211> 346

Ala
Ala
115
Glu
Ser
Arg
Glu
Arg
195
Gly
Thr
Leu
Arg
Lys
275
Asn
Pro
His
Val
Asp
355
Gly
Ala
Ile
Leu
Ile
435
Glu

Leu

Leu
100
Thr
Glu
Gln
Thr
Gly
180
Leu
Gly
Asp
Glu
Asn
260
Ser
Ala
Ser
Leu
Ala
340
Pro
Ala
Asp
Val
Ile
420
Pro

Val

Val

val
Tyr
Thr
Leu
Ala
165

Lys

Arg

Arg
Gln
245
Lys
Ser
Leu
Gly
Pro
325
Asp
Gly
Ala
Pro
vVal
405
Asp
Tyr

Leu

His

Leu
Ile
Gly
Met
150

Leu

Ala

Leu
Phe
Arg
310
His
Ala
Ala
Glu
Asp
390
Ser
Arg
Asp

Ser

Pro
470

ES 2812256 T3

Asp
Gly
Ala
135
His
Ile
Gln
Trp
Met
215
Arg
Lys
Leu
Leu
Ala
2985
Thr
His
His
Gln
Ser
375
Val
Ala
Leu
Glu
Ala

455
Asp

Gly
Ser
120
Asp
Leu
Leu
Vval
Gly
200
Ala
Ile
Thr
Ser
Asn
280
Thr
Tyr
Leu
Leu
Leu
360
Thr
Leu
Arg
Leu
Gly
440
Glu

Leu

val
105
Gly
Thr
Glu
Asp
Ala
185
Gln
Thr
Asn
Gly
Vval
265
Arg
Leu
Thr
val
VvVal
345
Ala
Glu
Ala
Ser
Pro
425
Gly
His

Ala

98

Val
Lys
Val
Glu
Ile
170
Leu
Ser
Arg
Asp
Arg
250
Ala
Leu
Asp
Ile
Glu
330
Leu
Ser
Ile
Arg
Gly
410
His
Leu

Thr

Ser

Gln
Ala
Val
Vval
155
Phe

Ala

Leu

Lys
235
Asp
Leu
Thr
Thr
Ala
315
Ala
His
Val
Vval
Leu
395
Gln
Pro
Val

Pro

Glu
475

Arg
Ser
Cys
140
Vval
Ala
Gln
Ser
Pro
220
Met

Vval

Ala

Thr
300
Asp

Phe
val
Arg
Val
380
Leu
Gly
Ala
Ala
Glu

460
Leu

Arg
Gln
125
Asp
Gly
Gln
Met
Arg
205
Gly
Ala
Lys
Gly
Ala
285
Val
Thr
Arg
Val
Glu
365
Val
Glu
Ile
Val
Arg
445
Gly

Gln

Gln
110
Leu
Gly
Val
His
Gln
190
Gln
Glu
Arg
Arg
Tyr
270
Gly
Arg
Vval
Ser
Asp
350
Vval
Asn
Gln
Asp
Glu
430
Ala

Thr

Ala

Lys
Arg
Glu
Lys
Ala
175
Tyr
Met
Thr
Leu
Glu
255
Thr
Val
Arg
Gly
Thr
335
Gly
Leu
Lys
Glu
Glu
415
Val
His
Leu

His

Pro
Asp
Leu
Val
160
Gln
Met
Gly
Lys
Arg
240
Glu
Asn
Leu
Ala
Phe
320
Ile
Ser
Arg
Ala
Pro
400
Leu
Glu
Asp

Leu

Pro
480
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<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 30

Met Arg
1
Ala Ala

Gly Val

Arg Glu
50

Asp Ala

65

Ser Ala

Ser Ile
Asp Asp

Ala Asp
130

Asp Gln

145

Leu Gly

Met Arg
Pro Glu

Gly Leu
210

Pro Pro

225

Lys Ala

Phe Ala
Pro Asp

Ala Arg
290

Asp Ala

305

Ala Ala

Ala Trp

<210> 31
<211> 346
<212> PRT

vVal Leu

Glu Ala

20
Ser Gly
35

Ala Ala
Val val
Ala Ala

Ala Cys
100

Ser Pro

115

Gly Asp

His Phe
Pro His
Ala Ala
180
vVal Gly
195
Asp Cys
Glu Lys
Thr Gly

Asp His
260

Thr Ala

275

Ala Ala

Trp Glu
Gly Cys

Asp Ala
340

Ile
Leu

Thr

Gly
Asp
Leu
85

Leu
Ala
Tyr
val
Asp
165
Glu
Met
Leu
Asn
Ser
245
Gly
Gln
Gly
VvVal
Gly

325
Arg

Ile
Ala

Asp

Asp
Thr
70

Ser
Pro
Tyr
Gly
Gly

150
Asn

Arg
Ala
Thr
230
Ala
Val
Asp
Leu
Ile

310
Leu

ES 2812256 T3

Gly
Ala

Leu

Leu
55

Cys
Gly
Asp
Asp
Thr
135
Arg
Met
Glu
Leu
Glu
215
Thr
Ala
Ser
Thr
Ala
2985

Arg

Ser

Gly

Pro
40

Glu
Gly
His
Trp
Cys
120
Leu
Thr
Arg
His
Ile
200
Gly
Phe
Glu
Pro
Leu
280
Cys
Asp

Leu

Ala

Ser
His
25

Gly

Arg
Tyr
Ala
Thr
105
Pro
Lys
Leu
Met
Arg
185
Asp
Arg
Gly
Pro
Trp
265
Val
Arg
Gln

Ala

Ala
345

99

Gln
10
Glu

val

Leu
Val
Asp
90

Gln
Pro
Ala
His
Leu
170
Arg
val
Thr
Asn
Val
250
Thr
Trp
Pro
Pro
Arg

330
Gly

Phe
Val

Glu

Vval
Pro
75

Ala
Ala
Asp
Gly
Leu
155
Asp
Val
Arg
Gly
Leu
235
Trp
Asp
Ala
Ile
VvVal

315
Glu

val
Thr

Ala

Ser
60

Arg
Tyr
vVal
Ala
Cys
140
Arg
Ala
Leu
Asp
Ala
220
Leu
vVal
Leu
Ala
Ser
300

Pro

Arg

Gly
Thr

Val
45

Gly
Thr
Leu
Arg
Gly
125
Glu
Ala
Trp
Ala
Val
205
Tyr
Thr
Asp
Pro
Gly
285
Glu

Glu

Glu

Arg
Phe

30
Arg

Arg
Val
Tyr
Pro
110
Pro
Arg
Gly
Leu
Pro
180
Ala
Ile
Glu
Asp
Leu
270
Ala
Thr

Leu

Leu

Ala
15
Asn

Gly

Arg
Gly
val
95

Val
Asp
Ala
val
Trp
175
Gly
Ala
val
Cys
Arg
255
Trp
Pro
val

Pro

Leu
335

Tyr
Arg

Asp

Trp
Ala
80

Ser
Asp
His
Val
Ile
160
Arg
Gly
Phe
Asn
Vval
240
Phe
Val
Arg
Arg
Leu

320
Ala
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<213> Streptomyces spiramyceticus WSJ-1

<400> 31

Met
1
Pro
Gly
Gly
Ala
65
Leu
Met
Val

Leu

Met
145
Thr
Pro
Gly
Phe
Arg
225
Thr
Ser
Val
Gln
Asn
305

Ser

Ile

Thr
Trp
Asp
Thr
50

Leu
Leu
Leu

Leu

Phe
130

Phe
Gly
Pro
Ala
Leu
210
Arg
Gly
Ala
Phe
Asp
290
Ile

Ala

Val

<210> 32

<211> 415
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

Ala Leu

Pro Glu
20

Ile Ala

35

Val Leu

Gly Glu
Glu Arg

His Ala
100

Val Glu

115

Ala Met

Leu His
Ala Ile

Arg Pro
180

Leu Leu

195

Gly Pro

Arg Gly
Val Ala
Tyr Glu
260
Thr Thr
275
His Arg
Leu Ser

Glu Ser

Ala Arg
340

Gly
5
Ala
Gly
Thr
His
Pro
85
Lys
Lys

Ala
His
Gly
165
Asp
Asp
Glu
val
Ala
245
Leu
Pro
Glu
Vval
Tyr

325
Ala

Thr
Ser
Arg
Cys
Phe
70

Asp
Trp

Pro

Arg

Ser
150
Asp
Asp
Asn
Leu
val
230
His
His
Asp
Glu
Phe
310
Ala

Glu

ES 2812256 T3

Pro
Pro
Arg
Vval
55

Gly
Vval
Ala

Ala

Glu
135

Gln
Leu
Asp
Gly
Arg
215
vVal
Leu
Gly
Ser
Arg
295
Arg

Ala

Thr

Ala
Val
Thr
40

Gly
Cys
Asp
Ala
Ala

120
Arg

His
Arg
Met
Vval
200
Leu
Ser
Ala
Ser
His
280
VvVal
Arg

Leu

VvVal

Glu
Leu
25

Leu
Ser
Glu
Ala
Ala
105
Ala

Gly

Ala
Thr
Arg
185
Tyr
Met
Gly
Phe
Thr
265
His
Leu
Ala

Arg

Thr
345

100

Pro
10

Arg
Pro
Arg
Ala
Val
90

Ala

Asn

Leu

Thr
Phe
170
Tyr

Pro

Ser
Gly
250
Gly
Pro
Pro
Val
Gln

330
val

Ser
Phe
Ala
Glu
Val
75

Tyr
Leu
His

Val

VvVal
155
Ser
Arg
Leu
Ala
Val
235
Met
Ser
Val
Vval
Thr

315
Ala

Ala

Leu
Pro
60

Ala
Ile
Arg

Ala

Leu
140

Lys
Ala
Pro
Arg
Val
220
Leu
Glu
Leu
Leu
Asp
300

Arg

Ala

Ala
Ala
Leu
45

Glu
Pro
Ala
Ala
Asp

125
Met

Val
Ala
Asp
Ala
205
Leu
Leu
His
Ala
Arg
285
Arg

Ala

Leu

Pro
Ile
30

Ser
Arg
Tyr
Vval
Gly
110
Ala

Glu

Leu
Phe
Ile
190
Ala
Arg
Ala
Gly
Leu
270
Leu
His
Glu

Val

Gly
15

Gly
Thr
Ala
Glu
Pro
95

Lys
Ala

Asn

Leu
Thr
175
Gly
Ile
Arg
Ala
Tyr
255
Asn
Ser
Phe

Asn

Asp
335

Pro
Cys
Pro
Lys
Ala
80

Ser
His
Arg

Phe

Glu
160
Ile
Gly
His
Glu
Pro
240
Arg
His
Arg
Val
Ile

320
Glu



<400> 32

Met
1
Arg
Asp
Tyr
Gly
65
Asp
Tyr
Tyr
Ala
Asp
145
Leu
Arg
Ser

Ala

Ser
225

Ala
Leu
Pro
Glu
50

Thr
Pro
Leu
Leu
Asp
130
Gly
Pro
Glu
Leu
Ala

210
Asp

Asp
His
Tyr
35

Glu
Trp
Arg
Gln
Arg
115
Glu
Arg
Ala
Glu
Leu
195
Glu

Gly

Ala
Arg
20

Ala
Arg
vVal
Phe
Pro
100
Leu
Trp
Gly
Leu
Trp
180
Cys
Gly

Ala

Ile
Ile
Leu
vVal
Thr
Gly
85

Ser
Arg
Arg
Ser
val
165
Glu
Pro

Leu

Gly

Thr
Arg
Ile
Arg
Ala
70

Ala
Pro
Arg
Arg
Gly
150
Leu
Glu
Gln

Arg

Asp
230

ES 2812256 T3

Thr
Gly
Leu
Asp
55

Asp
Leu
Ala
Vval
Leu
135
Phe
Ala
Leu
Thr
Thr

215
Gly

Glu
Ala
Arg
40

Gly
Pro
Asp
Ser
Ala
120
Ala
Asp
Ala
Leu
Leu
200

Leu

Ala

Leu
His
25

Gly
Gly
Glu
Arg
Cys
105
Glu
Glu
Leu
Trp
Arg
185
Ala

Leu

Leu

101

Ala
10

Trp
Gln
Pro
Val
Ala
90

Leu
Pro
Asp
Thr
Leu
170
Glu

Ala

Gly

Asp
Tyr
Ala
Leu
Gly

75
Gly

VvVal
Leu
Ala
155
Gly
Ala
Thr
Lys

Arg
235

Arg
Phe
Asp
Phe
60

Ala
Arg
Leu
Leu
Gly
140
Asp
Vval
Gly
Arg
Vval

220
Met

Glu
Gly
Asp
45

Arg
Ala
Arg
Asp
Gly
125
Arg
Phe
Pro
Pro
Ala
205

Ala

VvVal

Leu
Asn
30

Pro
Ser
Val
Pro
Arg
110
Ala
Arg
Ala
Asp
Leu
180
Ala

Val

Ala

Gly
15

His
Ser
His
Leu
Glu
95

Ala
Gly
Leu
Arg
Glu
175
Leu
Asp

Ala

Ala

Arg
Gly
Ala
Ile
Gly
80

Glu
Ala
Ala
Leu
Arg
160
Arg
Asp
Ser

Arg

Gly
240



Ala Ala Pro Asp

Ala Ala Glu Thr
260

Leu Asp Arg Pro

275
Ala Pro Ala Ala
290

Leu Glu Ser Arg

305

Leu Pro Ala Gly

Gly Ala Ala Pro
340

Ala Ala Gly Ala

355
Glu Phe Val Gly
370

Val Ala Pro Arg

385

Ser Pro Val Leu

<210> 33
<211> 422
<212> PRT

Asp
245
Thr
Arg
val
Val
Ser
325
Asp
Gly
Arg

Leu

Gly
405

Ala
Thr
Trp
Arg
Ala
310
His
Ala
Leu
Thr
Arg

390
Arg

<213> Streptomyces spiramyceticus WSJ-1

<400> 33

ES 2812256 T3

Val
Thr
Trp
His
295
His
Val
Gly
Pro
Ala
375

Arg

Tyr

Ala
Leu
Arg
280
Thr
Glu
Val
Pro
Asp
360
Glu
Glu

Ala

Ala
vVal
265
Ala
Leu
Asp
vVal
Ala
345
Asp
Thr

Gly

Arg

102

Ala
250
Cys
Leu
Arg
val
Leu
330
Asp
Leu
Ala

Asp

Phe
410

Met
Asp
Cys
Tyr
Ala
315
Val
Leu
Tyr
Leu
Ile

395
Pro

Cys
Ala
Asp
val
300
Pro
Ser
Thr
Phe
Gly
380

Vval

Vval

Leu
vVal
Ser
285
Pro
Thr
Ala
Asn
Ala
365
val

Arg

Ala

Val
Arg
270
Pro
Pro
Gly
Ala
Vval
350
Leu
Leu

Arg

Tyr

Leu
255
Leu
Ala
Vval
His
Arg
335
Pro
Ser
Ala

Arg

Ser
415

Ser
Leu
Leu
Arg
Pro
320
Arg
Thr
Gly

Glu

Arg
400



Met
Leu
Ala
Pro
Glu
65

Asp
Ala
Ala
Asp
Arg
145
Ile
Glu
Glu
Ser
Thr
225

Asp

Gly

Arg
vVal
Ala
Gly
50

Vval
Phe
Gln
Thr
Leu
130
Ala
Gly
Glu
Arg
val
210
Val

Trp

Val

val
Pro
Gly
35

Phe
Glu
Leu
Gln
Thr
115
Val
Cys
Leu
His
Tyr
195
Asp
Pro

Leu

Ser

Leu
Leu
20

Gln
Pro
Gly
Gly
Val
100

Leu

Leu

Met
Arg
180
Gly
Pro
Met

Thr

Ser
260

val
Ile
Pro
Leu
Asp
Thr
85

Ile
Asp
Trp
Ala
Arg
165
Asp
Cys
Met
Arg
Glu

245
Arg

Thr
Trp
Ser
Ala
Leu
70

Leu
Leu
Ser
Glu
Ala
150
Thr
Asp
Asp
Ala
Tyr
230
Glu

Glu

ES 2812256 T3

Ser
Ala
Leu
Glu
55

Gln
Gln
Ser
Ile
Pro
135
His
Lys
Pro
Phe
Glu
215
Thr

Pro

Tyr

Ile
Leu
Ile
40

Glu
Pro
Asp
Gly
Val
120
Phe
Ala
Phe
Ile
Arg
200
Gly
Pro

Lys

Gly

Pro
Arg
25

Asp
Glu
Tyr
Ala
Leu
105
Asp
Thr
Arg
Leu
Ala
185
Glu
Val
Tyr

Arg

Glu
265

103

His
10

Ala
Ala
Ser
Gln
Leu
90

Trp
Phe
Tyr
Val
Gln
170
Glu
Glu
Ser
Asn
Pro

250
Asp

His
Ser
Ile
Leu
His
75

Asp
Leu
Ala
Ala
Leu
155
Ala
Trp
Asp
Leu
Gly
235

Arg

Glu

Thr

Thr
Ala
60

Gly
Trp
Glu
Arg
Gly
140
Trp
Gln
Leu
Val
Gly
220
Ser

Vval

Vval

His
His
Ser
45

Gln
Ile
Glu
Pro
Ser

125
Pro

Ala
Thr
Leu
205
Leu
Ala

Cys

Pro

Tyr
Glu
30

Ser
Ile
Asp
Lys
Leu
110
Trp
Val
Pro
Gln
Trp
190
Gly
Asp
Vval

Leu

Val
270

Tyr
15

Val
Gly
Phe
Glu
Leu
95

Asn
Lys
Ala
Asp
Gln
175
Ala
Gln
Leu
Ile
Thr

255
Gln

His
Val
Ile
Glu
Phe
80

Leu
Gly
Pro
Ala
Thr
160
Pro
Leu
Trp
Pro
Pro
240

Leu

Lys



Phe
Asp
Ile
305
Ile
Gly
Gln
Glu
Glu
385
Ala

Ala

Ile
Asp
290
val
Ile
val
His
val
370
Pro

Met

Arg

<210> 34
<211> 391
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 34

Glu
275
Ala
Asp
Asn
Pro
Met
355
Thr
Lys

Pro

His

Ala
Gln
Phe
His
Gln
340
Phe
Gly
Phe

Ser

Arg
420

Leu
Arg
val
Ser
325
Ile
Ala
Glu
Arg
Pro

405
Arg

Ala
Asp
Pro
310
Gly
Ile
Gln
Ser
Asp
390
Ala

Ala

ES 2812256 T3

Asp
Leu
295
Met
Ser
Leu
Ser
Leu
375
Gly

Gly

Leu
280
Leu
Asp
Gly
Gly
Ser
360
Arg
Ala

Ile

Asp
Pro
Ala
Thr
Asn
345
Ala
Ser

Gln

Val

104

Ile
Arg
Leu
Cys
330
Ile
Ala
Ala

Arg

Pro
410

Glu
Ile
Leu
315
Asn
Leu
Leu
Leu
Leu

395
Thr

Leu
Pro
300
Pro
Thr
Asp
Thr
val
380
Lys

Leu

val
285
Asp
Thr
Ala
Ala
Phe
365
Arg
Glu

Glu

Ala
Asn
Cys
Ala
Ala
350
Ala
Leu

Arg

Ser

Thr
Thr
Ser
Leu
335
val
Pro
Leu

Met

Leu
415

Leu
Arg
Ala
320
His
Arg
Glu
Gly
Arg

400
Thr



Met
Leu
Val
Pro
Asp
Leu
Arg
Ala
Val
Ala
145
Phe
Arg
Gly
Arg
Gly
225
Asp

Pro

Glu

Thr
Arg
305
Ala
Ala
Ala

VvVal

His
385

Arg
Val
Thr
Ser
50

Gly
Gly
Arg
Glu
Arg
130
Glu
Pro
Pro
Asp
Ile
210
Val
Cys

Pro

Val

Ser
290
Leu
Ala
Gly
Gly
Gly

370
Ala

Ala
Pro
Thr
35

Ser
Pro
Gly
Leu
Phe
115
Tyr
Glu
Asp
Asp
Ala
195
Cys
Arg
Glu

Leu

Leu
275

Leu
Asp
Leu
Cys
Leu
355

Pro

Asn

Leu
Thr
20

Arg
Ser
Leu
Ala
Ala
100
Ala
His
Glu
Pro
Ala
180
Pro
Vval
Asp
Leu
Pro

260
Pro

Thr
Asp
Leu
Ala
340
Ala

Leu

Glu

Phe
Ala
Glu
Cys
Ala
Leu

85
Asp

Trp
Phe
Ala
165
Val
val
Thr
Phe
Leu
245
Ala

Ala

Ala
Gln
Vval
325
Glu
Glu
Glu

Asp

Thr
Trp
Asn
Gly
Pro
70

Ala
Val
Pro
Ser
Ala
150
Arg
Ala
Pro
Leu
Leu
230
Ile

Ala

Cys

Leu
Phe
310
Pro
Leu
Thr
His

Ala
390

ES 2812256 T3

Thr
Ala
Phe
Pro
55

Ser
Arg
Trp
Leu
Vval
135
Pro
val
His
Glu
Gly
215
Ala
Ala

Val

Asp

Ala
285
Asp
Pro
Leu
Met
Leu

375
vVal

Ala
Leu
Vval
40

Ala
Arg
VvVal
Arg
Val
120
Ser
Glu
Leu
Asp
Trp
200
Thr
Glu
VvVal

Arg

Val
280

Ala
Asn
Ser
Glu
Ala

360
Gly

Pro
Arg
25

Pro
Vval
Asp
Ala
Pro
105
Ala
Cys
Leu
Asp
Gly
185
Ala
Met
Leu
Asp
His

265
Val

Gly
Ala
Leu
Asn
345

Leu

Pro

105

Leu
10

Ala
Val
Asp
Glu
Arg
90

Asp
Ala
Leu
Thr
Pro
170
Ile
Phe
Leu
Val
Asp
250
Ala

val

Arg
Gln
Ala
330
Ala

Leu

Ala

Ala
Ala
Ala
Phe
Ala
75

Gly
Leu
Ala
Glu
Ala
155
Trp
Arg
Thr
Pro
Glu
235
Asp
Gly
His
Pro
Ala
315
Thr
Leu

Pro

Pro

Gly
Gly
Leu
Thr
60

Gly
Ser
Ile
Leu
Glu
140
Leu
Pro
His
Arg
Arg
220
Glu
Ile
Arg
His
Gln
300
Leu
Pro
Tyr

Ser

Gly
380

His
His
Arg
45

Gly
Gln
Leu
Val
Gly
125
Tyr
Gly
Vval
Val
Gly
205
Tyr
Thr
VvVal

Leu

Gly
285

val
Ala
Ala
Ala
Pro

365
Met

Leu
Asp
30

Ser
Thr
Arg
Ala
Ser
110
Ile
Arg
Leu
Ser
Pro
190
Arg
Gly
Arg
Ala
Pro

270
Gly

Val
Ala
Ala
Lys
350

Ser

Leu

Leu
15
Val

Val
Gly
Gly
95

Glu
Pro
Arg
Asp
Leu
175
Ala

Arg

Ala

Arg
255
Leu

Gln

Met
Ala
Vval
335
Ala
Ala

Arg

Pro
Leu
Leu
Ala
Val
80

vVal
Arg
Trp
Ala
Arg
160
Arg
His
Pro
Phe
Ser
240
Trp

Ala

Gly

Pro
Asp
320
Ala
Ala
Ala

Ser
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<210> 35

<211> 330
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 35

Met
1
Ile
Glu
Ala
Asp
65
Ala
Ala
Leu
Phe
Tyr
145
Ser
Gly
Val
Gly
Phe
225
Ser
Ile
Val
Pro
Arg

305
Ala

Ile
Thr
Leu
Pro
50

Leu
Val
Ala
Vval
Ala
130
Ala
Glu
Arg
Ala
Thr
210
vVal
val
Ala
Ser
Vval
290

Val

Ala

<210> 36

<211> 335
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

Ser
Val
Ala
35

Val
Ala
Val
Asp
Asp
115
Ser
Arg
Gly
Ser
Arg
195
val
Ala
Gly
Gly
Thr
275
Ser

Pro

Glu

Glu
Val
20

Arg
Pro
Arg
His
Glu
100
Ala
Thr
Gln
Val
Pro
180
Arg
Gly
Ala
Thr
Leu
260
Glu
Asp

Leu

Ser

Ala
Pro
Leu
85

Arg
Phe
Leu
Lys
Val
165
Leu
Ala
Arg
Leu
Gly
245
VvVal
Pro
Pro

Gln

Arg
325

Leu
Ala
Pro
Gly
Gly
70

Ala
Ser
Arg
Gln
Ser
150
Arg
Thr
vVal
Asp
Asp
230
Arg
Ser
Pro
Ser
Ala

310
Gly

ES 2812256 T3

Asn
Ser
val
Thr
55

Glu
Ala
Ala
Gly
Ala
135
Ala
Gly
Gly
Glu
Leu
215
His
Leu
Glu
Asp
Ala
285
Gly

Gly

Arg

Arg
40

Pro
vVal
His
Arg
Arg
120
Ala
Val
Trp
Asp
200
Leu
Ala
Glu
Arg
His
280
Phe

Leu

Ile

Ser
Phe
25

Leu
Ala
Arg
Ile
val
105
Ser
Ala
Glu
vVal
Thr
185
Gly
His
Ala
Pro
Thr
265
Ala
Arg

Ser

Arg

106

Asn
10

Ile
Arg
Ala
Asp
Gly
90

Asn
Gly
Asp
Glu
Leu
170
Gly
Pro
val
Arg
Leu
250
Gly
Glu
Ala

Ala

Gly
330

Asp

Ala
Val
Ala
75

Gly
vVal
Thr
vVal
Val
155
Arg
Arg
Val
Glu
Leu
235
Gly
Arg
Ala

Val

Val
315

Pro
Ser
val
Glu
60

val
Ala
Gly
Leu
Ala
140
Leu
Leu
Gly
Thr
Asp
220
Asp
Glu
Pro
Gly
Thr

300
VvVal

Arg
Ala
Ser
45

Val
Glu
Gln
Leu
Pro
125
Arg
Leu
Pro
Val
Met
205
Ala
Gly
val
Pro
Asp
285
Gly

Glu

Gly
Leu
30

Arg
Arg
Gly
Ser
Leu
110
Ala
Gln
Arg
Thr
Val
130
Trp

Ala

Phe
Vval
270
Phe
Trp

Thr

Pro
15

Val
Arg
Arg
Ala
Trp
95

His
Val
Gly
Ala
Val
175
Ala
His
Arg
Thr
Ser
255
Pro
Asp

Ser

Met

Leu
Ala
Glu
Ala
Asp
80

Arg
Asp
Val
Ala
Ala
160
Tyr
Ser
Asp
Ala
Trp
240
Thr
Val
Ser

Pro

Val
320
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<400> 36

Met
1
Ala
Arg
Arg
His
65
Ala
Met
Thr
Leu
Trp
145
Gly
Ala
Asn
Ala
Leu
225
Ala
Glu
Vval
Ile
Asp

305
Pro

Ser
Thr
Val
Gly
50

Lys
Ala
Ser
Ala
Tyr
130
Gln
Ser
Arg
Leu
Tyr
210
Ser
Gln
Ala
Gly
Gly
290

Leu

Ala

<210> 37

<211> 410
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 37

Thr
Leu
Glu
35

Ile
Gly
Arg
Glu
Cys
115
Gln
Ala
Ser
Arg
Ala
195
Gly
Gly
Gly
Tyr
Leu
275
Pro

VvVal

Leu

Asp
Val
20

Asp
Asn
His
Arg
Arg
100
Glu
Met
Met
Asn
Arg
180
Val
Leu
Vval
Arg
Glu
260
Ala

Arg

Leu

Arg
Ser
Ala
Cys
Thr
Glu
85

Leu
Gln
His
Asp
Phe
165
Arg
Arg
Gly
Leu
Ala
245
Gly
Trp
Thr

Gly

Asn
325

Asn
Arg
Asp
Ile
Glu
70

Asp
Asn
Ser
Arg
Arg
150
Ala
Ser
His
Val
Arg
230
Gln
Phe
Val
val
Glu

310
Gly

ES 2812256 T3

Gln
Leu
Ala
Asp
55

Glu
Val
Asp
Leu
Ile
135
Leu
Gly
Leu
Ala
Phe
215
Lys
Leu
Cys
Leu
Glu
295

Ala

Gly

Ala
Trp
Met
40

Thr

Leu

Leu

Arg
120
Asp
Val

Trp

Glu
200
Ala
Leu
Leu
Asp
Ser
280
Gln
Glu

Arg

Ala
Leu
25

His
Ala
VvVal
Leu
Gly
105
Arg
His
Ala
Asn
Leu
185
Leu
Trp
Ala
Leu
Arg
265
Arg
Leu

Leu

Ala

107

His
10

Gly
Leu
Asp
Gly
Ala
90

Leu
Leu
Ala
Ser
val
170
val
Glu
Ser
Ala
Pro
250
Ile
Pro
Asp

Ala

Pro
330

Thr
Thr
Met
Ile
Arg
75

Thr
Ser
Arg
Ala
Gly
155
Ala
Ser
Leu
Pro
Gly
235
Glu
Gly
Gly
Ser
Glu

315
Asp

Arg
Vval
Glu
Tyr
60

Trp
Lys
Ala
VvVal
Pro
140
Lys
Ala
Glu
Leu
Leu
220
Thr
Leu
Ala
Ile
Ala
300

Leu

Ala

Leu
Asn
Thr
45

Gly
Leu
val
Arg
Asp
125
Trp
val
Ala
Gln
Pro
205
His
Ala
His
Asp
Ser
285
Leu

Asp

Trp

Phe
30

Ala
Trp
Ala
Gly
His
110
His
Asp
Thr
Gln
Cys
180
Ala
Gly
Val
Ala
Pro
270
Gly
Arg

Ala

Ile

Arg
15

Ser
Val
Arg
Lys
Gly
95

Ile
Ile
Glu
Tyr
Asp
175
Leu
Ala
Gly
Lys
Thr
255
Ala
Ala
Ala

Ile

Ser
335

Ser
Gly
Asp
val
Ser
80

Asp
Ile
Asp
Ile
vVal
160
Ala
Tyr
Gln
Leu
Ser
240
Ile
Glu
Vval

Leu

Phe
320



Met
VvVal
Arg
Pro
Leu
65

Met
Asp
Thr
Asp
Leu
145
Ala
Pro
Asp
Ala
Leu
225
Arg
Ala
Ile
Glu
Phe
305
Ala
Arg
Phe
Ala
Gly

385
Ile

Ile
Leu
Glu
Ala
50

Met
Vval
Leu
Leu
Pro
130
Ile

Arg

Asp

Asp
210
Arg
Ala
Arg
Arg
Gly
2390
Leu
Ser
Asp
Thr
Gln
370
Phe

Phe

Ala
Asp
Gln
35

Gly
Tyr
Asp
Gly
Leu
115
Thr
val
Arg
Pro
Ile
195
Ala
Gln
Glu
Ser
Ala
275
Phe
Asp
Thr
Leu
Pro
355
Lys

Val

Pro

Thr
Leu
20

Val

Cys

His
Pro

100
Ser

Asp
Ala
Leu
180
Trp
Tyr
Ile
Leu
Gly
260
Arg
Ala
Arg
Lys
Pro
340
Gly
Pro

Glu

Leu

Ala
Gly
val
Gly
Glu
Leu
85

Asp

Gly

Tyr
Lys
165
Arg
Met
Asp
Glu
Thr
245
Ser
Glu
Arg
Ser
Gly
325
Cys
Thr
Asp

Arg

Pro
405

Cys
Glu
Pro
Leu
Gly
70

His
Asp
Tyr
Lys
Phe
150
vVal
Phe
Met
Ile
Trp
230
Glu
Gln
Ala
Arg
Arg
310
Asn
Ile
Ala
Gln
Glu

390
Ala

ES 2812256 T3

Arg
Gln
Ser
val
55

Tyr
Gly
Leu
Pro
Phe
135
Thr
Val
Met
Glu
Val
215
Met
Val
His
Ala
Val
2985
Glu
Val
Gly
Ile
Leu
375

Arg

Leu

Vval
Ala
Val

40
Gln

Lys
Val
Ala
120
Arg
Arg
Thr
Ser
Gln
200
Cys
Ala
Tyr
Arg
Ala
280
VvVal
Glu
Ile
Glu
Pro
360
Leu

Asp

Asp

Cys
Leu
25

Pro
Leu
Tyr
Vval
vVal
105
Asp
Glu
Glu
Ser
Asp
185
Ser
His
Glu
Gly
Lys
265
Gly

Asn

Leu
Vval
345
Ile
Vval
Phe

Val

108

Gly
10

Thr
Leu
Arg
Arg
Ala
90

Asp
Gly
Leu
Thr
Ile
170
val
Tyr
Glu
Arg
Gly
250
Asp
Leu
Gln
Arg
Gln
330
Ser
val
Leu

Leu

val
410

Asn
Gly
Glu
His
Ser
75

Ala
Ile
Pro
Tyr
Phe
155
Ala
Arg
Leu
His
Vval
235
Ser
Asp
Asp
Arg
Leu
315
Tyr
Glu
Ser

Pro

Asp
395

Lys
VvVal
Leu
Thr
60

Gly
Ile
Gly
Gln
Pro
140
Glu
Met
Asp
Pro
Leu
220
Gly
Leu
Ala
Gly
Gly
300
Thr
Cys
Glu
Glu
Trp

380
Gly

Glu
Phe
Vval
45

Pro
Ile
Arg
Ser
Leu
125
Arg
Ser
Phe
val
Ala
205
Glu
Leu
Cys
Gly
Met
285

Ala

Leu

Lys

Gln
365
Ile

Leu
Pro
30

Val
Asp
Arg
Glu
Asn
110
val
Asn
Arg
Tyr
Leu
190
Met
Tyr
Thr
Val
Leu
270
Ala

Leu

Ile
Ala
350
Asp

Tyr

Leu
15

Thr
Cys
Pro
Pro
Leu
95

Asp
Gly
Ala
Phe
Asp
175
Thr
Leu
Tyr
Vval
Thr
255
Ala
Pro
Arg
Tyr
Thr
335
Gly
Ala

Arg

Arg

Ser
Ser
Ser
Asp
Phe
80

Val
Ala
Ile
Glu
Gly
160
Leu
Glu
Glu
Ala
Ile
240
Leu
Arg
Phe
Asp
Gly
320
Glu
Arg
Lys

Asp

Leu
400



<210> 38
<211> 370
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 38

Met His Arg Asp
1

Asp Leu Asp Asn

20
Val Arg Leu Thr
35
Arg Gly Ile Leu
50

Trp Ala Lys Leu
65

Gln Ile Gly Trp

Asn
5

Thr
Pro
Gln
Glu

Gly

Ala
Leu
Asp
Ala
Gln

70
Pro

ES 2812256 T3

Ala
Trp
vVal
Val
55

Leu

Lys

Glu
Gln
Leu
40

Ala
Gly

Ser

Pro
Gly
25

Arg
Ser

Val

Lys

109

Leu
10

Thr
Thr
Lys
Ala

Ser

Val
Leu
Ile
Asn
Glu

75
Val

Lys
Leu
Ala
Asp
60

Tyr

Arg

Cys
Glu
Glu
45

His
Phe

Glu

Leu
Glu
30

Leu
Asp
Val

Ile

val
15

Asp
Asp
His
Leu

Ala

Trp
Glu
Ala
Ala
Pro

80
Asp



Arg
Phe
Thr
Asp
145
Ser
Asp
Pro
Met
Ile
225
Phe
Asp
Leu
Arg
Arg
305
Cys
His
Ala

Thr

Leu
Glu
Ala
130
Thr
Phe
Phe
His
Asn
210
Asp
Gly
Ala
Gly
Ala
290
Met
Pro
Leu

Pro

Pro
370

<210> 39
<211> 373
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 39

Asn
Arg
115
Gly
Val
Arg
Leu
Glu
195
Ala
Asp
Pro
Trp
Ala
275
Gly
Met
Cys

Met

Asp
355

Phe
100
Ala
Gln
Thr
Arg
Arg
180
Leu
Thr
Pro
Tyr
Arg
260
Gly
Val
Glu
Gln
Pro

340
Leu

85
Ala

Glu
Ala
val
Asp
165
Ser
Ser
Gly
Asp
Gly
245
Ile
Thr
His
val
Asp
325

Ser

Ala

Leu
val
Thr
Asp
150
Ala
Leu
Arg
val
His
230
Ala
Lys
Ala
Leu
Ala
310
Ala

Pro

Pro

ES 2812256 T3

Gly
Thr
Gly
135
Ser
Glu
Asp
Val
His
215
Glu
vVal
Leu
Ile
Gly
295
Tyr

Ser

Gln

Thr
His
120
Leu
Arg
Arg
Ile
Glu
200
Tyr
Val
Gly
Leu
Leu
280
Ala
Arg
Ala

Pro

Arg
360

Leu
105
Glu
Thr
Arg
Ser
Arg
185
Glu
Ser
Leu
Val
Ala
265
Arg
Asp
Phe
Pro
Thr

345
Arg

110

90
Ala

Leu
Asp
Arg
Asp
170
Met
Leu
Glu
val
Val
250
Thr
Trp
Phe
Ala
Thr
330

Pro

Pro

Phe
Pro
Leu
Arg
155
Phe
Arg
Thr
Asp
Thr
235
Leu
Ser
Leu
Arg
Gly
315
Gly

Asp

Ile
Glu
Pro
140
Ser
Thr
Ile
Leu
Asp
220
Thr
Leu
Cys
Thr
Ala
300
Phe
Ala

Thr

Pro

Asp
Val
125
Glu
Met
Gly
Ser
Arg
205
Leu
Val
Arg
Arg
Asp
285
Thr
Thr
Ile

Leu

Asp
365

Asp
110
Arg
Phe
Tyr
Pro
Arg
150
Thr
Arg
Thr
Arg
Val
270
Gln
Glu
Asp
Gly
Arg

350
Ser

95
Gln

Thr
Ser
Gln
Asp
175
Ala
Ser
Ala
Asp
Ser
255
Val
Ala
Arg
Asp
Arg
335

Leu

Glu

Pro
Tyr
Pro
Ala
160
Ala
Thr
Gln
Leu
Arg
240
Pro
Ser
His
Asn
Pro
320
Leu

Glu

Arg



5

Met Ala
Thr Glu
Leu Pro

Ala Gln
50

Asn Gly

65

Ser Val

Ala Gly
Glu Leu

Ser Ala
130
Asp Gly

145
Val val

Ala Ser
Cys Arg

Pro Ala
210

Val Thr

225

Leu Gly

Gly Arg
Arg His

Cys Glu
2390

Ile Ala

305

Gly Ala

Gly His
Ile Glu

Val Ser
370

<210> 40
<211> 106
<212> PRT

Asp
Leu
Leu
35

Ala
Glu
Met
Ala
Ala
115

Leu

VvVal

Phe
Ala
Ala
195
Asp
Thr
Ile
Glu
Leu
275
Tyr
Ala
Glu
Val
Gly

355
Ala

Ala
Vval
20

Ser
Pro
Leu
Thr
Asp
100
Ala
Arg

Lys

Gly
Pro
180
Ala
Ala
Ala
Leu
Gln
260
Ala
Ala
Val
Arg
Vval
340

Ser

Ala

Pro
Gly
Leu
Ala
Thr
Ser
85

Gln
val

Thr

Val

Arg
165
Gly

Leu
Leu
Arg
245
Phe
Glu
Ser
Leu
Ala
325
Ala

Asn

Gly

His
Asp
Leu
Ala
Ala
70

Gln
Gln
Ala

Arg

Trp

150
Thr

Val
His
Leu
Ser
230
Gly
Gly
Leu
Ala
Ala
310
val

Arg

Glu

ES 2812256 T3

Ala
Arg
Arg
His

55
His

Ala
Phe
Ile

135
Ala

Glu
Arg
Ala
Gln
215
Tyr
Cys
Thr
Phe
Gln
2985
Lys
Gln

Ala

Ile

Ala
Ala
Asp
40

Gly
VvVal
Met
Pro
Thr
120
Ala

Thr

Glu
Ile
Asn
200
Gly
Gly
Leu
Arg
Ile
280
Trp
His
Val
His

Cys
360

Ala
Ala
25

Leu
Gly
Gly
Ala
Leu
105
Glu
Phe

Asn

Gly
Glu
185
Ile
His
Arg
Ala
Leu
265
Ala
Asp
Val
Leu
Arg

345
Glu

111

Ser
10

Glu
Gly
Leu
Ala
Ala
90

Thr
Ala
Asp

Ala

Ala
170
Arg
His
Asp
Met
Ala
250
Ser
Glu
Glu
Ala
Ala
330

Asp

Leu

Glu
Trp
Ser
Gly
Leu
75

Trp

Ser

Gly

Ala

155
Gly

Ile
Leu
Arg
Ser
235
Ala
Glu
Gln
Gly
Ala
315
Ser

Ala

Ile

Ala
Asp
Arg
Trp
60

Cys
Thr
Arg
Ala
Asp
140
Tyr
Ala
Ala
Asp
Thr
220
val
VvVal
His
His
Ser
300
Thr
Ala

Lys

Leu

Glu
Arg
Gly
45

Ser
Ser
Leu
Leu
Gly
125
Glu

Ala

val
Asp
Gly
205
Pro
Ala
Arg
Gln
Ala
285
Pro
Gly
Gly

Leu

Ala
365

Glu
Thr
30

Leu
Ser
Ser
Arg
Thr
110
Ser

Ile

Asp

Val
Ala
190
Val
Ala
Trp
His
Leu
270
Ala
Asp
Ala
Ala
Met

350
Arg

Leu
15

Gly
Leu
Arg
Leu
Arg
95

Ser
Asp
Val

Leu

Val
175
His
Arg
Leu
Gly
Thr
255
Val
Arg
Met
Ala
Arg
335
Glu

His

Phe
Glu
Cys
Arg
Arg
Leu
Gly
Leu
Val

Leu

160
Pro

Gly
Leu
Leu
Ser
240
Ser
Ala
Ala
val
Arg
320
Asp

Ile

Ala
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<213> Streptomyces spiramyceticus WSJ-1

<400> 40

Met Thr Thr
1
Asp Asp Glu

Lys Thr Thr
35
Ser Ser Leu
50
Gly Ile Val
65
Val Asp Ala

Thr Gly Glu

<210> 41
<211> 288
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 41

Thr
Val
20

Trp
Phe
Ile

Met

Ala
100

Ser
Ala
Glu
Ala
Ser
Val

85
Thr

Gly
Glu
Arg
Met
Gly
70

Arg

Gly

Met Pro Asn Ser Asn Glu

1

5

Val Met Gly Thr Ala Ile

20

Val Thr Leu Ile Asp Thr

35

ES 2812256 T3

Arg
Glu
Asp
Gln
55

Ala

Leu

Pro

Asn
Ala

Ser

Pro
Leu
Gln
40

Leu
Asp

Val

Ala

Ser
Ala

Val
40

Asp
Leu
25

Asp
val

Leu

Gly
105

Pro

Leu
25
Glu

112

Ser
10

Gly
Leu
Val
Met
Arg

90
Gly

Leu
10
Ala

Ala

Thr Gly
Phe Leu
Phe Ala
His Leu
60
Leu Asp

75
Leu Ala

Val Vval
Val Gly

Arg Ala

Thr
Ala
Vval
45

Glu

Asn

Ala

Leu

His

Thr
Ala
30

Gly
Lys
Phe

Pro

Gly

Pro
15
Asn

Gly
Thr
Arg

Gly
95

Ala
15

Ala
Thr
Met
His
Thr

80
Pro

Gly

Gly His Pro

30

Ala Ala Pro Asp

45



Thr Val Ala Leu
50

His Asp Arg Pro

65

Ile Ala Ala Val

Arg Lys Ala Glu
100

Thr Leu Leu Ile

115
Asp Ala Val Pro
130

Pro Ala Tyr Val

145

Gly Glu Ala Ala

Arg Arg Gly Ile
180

Leu Leu His Arg

195
Arg Ala Thr Pro
210

His Arg Thr Gly

225

Leu Ala Asp Ser

Leu Arg Pro Ser
260
Gly Arg Lys Ser
275
<210> 42

<211> 405
<212> PRT

His
Pro
Thr
85

VvVal
Ser
Arg
Ile
Ala
165
VvVal
Met
Glu
Pro
Leu
245
Glu

Gly

Leu
Gly
70

Ala
Leu
Asn
Pro
Arg
150
Glu
Val
Leu
Thr
Leu
230
Arg

Leu

Arg

<213> Streptomyces spiramyceticus WSJ-1

<400> 42

ES 2812256 T3

Arg
55

Glu
Val
Ala
Thr
Glu
135
Thr
Ser
Gly
Asn
Vval
215
Ala
Vval

Leu

Gly

Thr
Leu
Ile
Asp
Ser
120
Asp
Val
Thr
Asp
Asp
200
Asp
Thr
Met

Leu

Phe
280

Ala
Thr
Glu
Leu
105
Gly
Leu
Glu
Arg
Gly
185
Ala
Ala
Ala
His
Asp

265
Tyr

113

Arg
val
Ala
90

Ala
Val
val
Val
Glu
170
Ala
Ile
Leu
Asp
Glu
250

Lys

Asp

Leu
Glu
75

Val
Ser
Pro
Gly
Val
155
Leu
Gly
Ala
Met
Leu
235
Arg

vVal

Tyr

Met
60

Asp
Thr
Ala
Ile
val
140
Leu
Leu
Phe
val
Arg
220
Ile
Thr

Arg

Gln

Gly
Ala
Glu
Ala
Asp

125
His

Ser
val
val

205
Asp

Gly
Gln

Glu
285

Ala
Leu
Asp
Arg
110
Glu
Phe
Pro
Gly
Thr
190
His
Cys
Leu
Asp
Gly

270
Thr

Leu
Asn
Pro
95

Pro
Leu
Met
Arg
Leu
175
Ser
Glu
Ile
Asp
Pro
255

Leu

Met

Pro
Ala
80

Lys
Gly
Ala
Asn
Ser
160
Gly
Arg
Gly
Gly
Asn
240
Ala

Leu

Gln



Met
Pro
Thr
Ala
Met
65

Val
Pro
Asp
Ile
Ser
145
Leu
Val
Ala
Asp
His
225
Val
Cys
Gly
Arg
Vval
305
His
Thr
Ser
Glu
Thr

385
Leu

Ala
Thr
Tyr
Glu
50

Vval
Arg
Leu
Pro
Pro
130
Leu
His
Glu

Leu

Glu
210
Gly
Ser
Leu
Gly
vVal
290
Vval
Glu
Ala
Glu
Asp
370
Ala

Pro

His
Leu
Ala
35

vVal
Pro
vVal
Glu
Ser
115
Val
His
Lys
His

Leu

195
Gln

Glu
Leu
Glu
Gly
275
His
Val
val
Arg
Leu
355
Ser

Ala

Gln

Ile
Gly
20

Leu
Val
Arg
Leu
Arg
100
Ser
Ile
Pro
Leu
Asp
180
Tyr
His

Trp

Ala
260
Val
Asp
Asn
Pro
Arg
340
Thr
Arg

Gly

Gly

Ala
Val
Ser
Thr
Gln
Glu
85

His
Leu
Arg
Pro
Leu
165
Leu
Met
His
Thr
Thr
245
Phe
Pro
Phe
His
Vval
325
Ile
Ala
Ile

Gly

Ser
405

Phe
Ala
Gly
Tyr
Asp
70

Trp
Phe
Trp
Ser
Val
150
Ala

Ala

Pro

Phe
Pro
230
Leu
Arg
Ala
vVal
Gly
310
val
Val
Glu

Pro

Ala
390

ES 2812256 T3

Phe
Glu
Glu
Pro
55

Ala
Leu
Ala
Thr
Thr
135
Asp
Arg

Ala

Arg
Val
215
Thr
Tyr
Asp
Ala
Ser
295
Gly
Ala
Glu
Ser
Ala

375
Asn

Ile
Glu
Leu
40

Val
Asp
Leu
Glu
Gly
120
Pro
Ser
Ile

Phe

Ser

200
Gly

Asp
Asn
Glu
Asp
280
Leu
Met
Ile
Leu
Leu
360

Asn

Ala

Leu
Leu
25

Ala
Asp
Glu
Asp
Asn
105
Arg
Thr
Ala
Glu
Thr

185
Phe

Pro
Asp
Asp
Pro
265
Leu
Arg
Ser
Pro
Gly
345
Arg

Met

Ala

114

Pro
10

Val
Glu
Lys
Tyr
Met
90

Arg
Leu
Tyr
Glu
Arg
170
Gly
Gln
Cys
Asp
Arg
250
Trp
Gly
Asp
Thr
vVal
330
Leu
Ala

Arg

Ala

Val
Ala
Arg
Gln
Thr
75

Thr
Pro
Leu
Ala
Pro
155
Leu
Val
Tyr
Pro
Gly
235
Pro
Asn
Pro
Val
Ala
315
Met
Gly
Thr

Lys

Asp
395

Ala
Arg
Ala
Arg
60

Asp
Ala
Asp
Ala
Ala
140
Pro
Leu

Leu

Ala

Pro
220
Arg
Asp
vVal
Leu
Leu
300
Met
Pro
Asp
val
Ile

380
Ala

Gly
Gly
Arg
45

Phe
Glu
Gln
Vval
Asp
125
Asn
Asp
Glu
His

Gly

205
Arg

Pro
Phe
Leu
Pro
285
Pro
Glu
Glu
Gln
Arg
365

Arg

Val

His
His
30

Leu
Leu
Gly
Thr
Val
110
Arg
Glu
Asp
Glu
Gly

180
Glu

Thr
Leu
Phe
Leu
270
Asp
His
val
Pro
Leu
350
Arg

Glu

Glu

VvVal
15

Arg
Ile
Asp
Glu
Leu
95

Val
Trp
His
Pro
Gln
175
Gly
Thr

Ala
Val
Arg
255
Val
Asn
Thr
Phe
Arg
335
Leu
Val

Gln

Gly

Asn
Val
Gly
Gln
Phe
80

Glu
Asn
Asp
Trp
Glu
160
Gly

Pro

Phe

Phe
Leu
240
Thr
Leu
Vval
Ala
Ser
320
Ala
Asn
Leu

Ile

Leu
400
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<210> 43
<211> 202
<212> PRT

<213> Streptomyces spiramyceticus WSJ-1

<400> 43

Met Leu Ile Thr
1

Glu Pro Ile Pro

20
Arg Pro Leu Glu
35
Asn Phe Thr Val
50

Thr Leu Pro Pro
65

Val Leu Thr Met

Arg Tyr Glu Ala
100

Leu Pro Asp Gly

115
Cys Met Asn Tyr
130

Asp Val Asp Ala

145

Asp Thr Pro Ile

Ala Ala Val Ser

180

Val Arg Glu Pro
195

<210> 44
<211> 390
<212> PRT

Glu
Asp
Ala
Ser
Gly
val
85

Val
Ile
Leu
Leu
Arg
165

Ala

Leu

Thr
His
Ala
Gly
Gln
70

Val
Arg
Gly
Cys
Asp
150
Ser

Gly

Pro

<213> Streptomyces spiramyceticus WSJ-1

<400> 44

ES 2812256 T3

Thr
Arg
Vval
Arg
55

Gly
Asp
Gln
Leu
Thr
135
Pro
Ala

Ile

Ala

Val
Gly
Gly
40

Asn
Lys
Met
Asp
Gly
120
His
Glu
Arg

Leu

Ala
200

Pro
Arg
25

His
Val
Ile
Arg
Pro
105
Tyr
Glu
Leu
Asp
Pro

185
Leu

115

Asp
10

Phe
Ser
Leu
Leu
Val
90

Arg
Val
Tyr
Asp
Ala
170
Thr

Asp

Val
Tyr
Ile
Arg
Thr
75

Gly
Ser
Ala
VvVal
Leu
155

Ala

Tyr

Phe
Glu
Ala
Gly
60

Cys
Ser
Gly
Leu
Pro
140
Pro

Ala

Glu

Arg
Ala
VvVal
45

Leu
VvVal
Pro
Thr
Val
125
Gly
Trp

Pro

Glu

Ile
Val
30

Arg
His
Arg
Ser
Ala
110
Asp
Met
Asp

Ser

Cys
130

Asp
15

Arg
Gln
Ala
Gly
Phe
95

Leu
Asp
Val
Leu
Leu

175
Leu

Pro
Gln
Val
Thr
Ser
80

Gly
Tyr
Thr
Ile
Ala
160

Arg

Arg



Met
Pro
Glu
Gln
Asn
65

His
Leu
Trp
Arg
His
145
His
Leu
Val
Met
Leu
225
Ala
Ser
Glu
Pro
Gly
305
Trp
Asp
Glu

Ile

Arg
385

Lys
Ala
Leu
Tyr
50

Leu
Phe
Ala
Pro
Arg
130
Gly
Leu
Gly
Ala
Asp
210
Val
Ser
Ala
Trp
Gly
290
Asn
Asp
Ala
Gly
Ala

370
Gly

<210> 45

Phe
Ala
Leu
35

Ile
Ala
Val
Arg
Met
115
Phe
Leu
Thr
Ala
Glu

195
Ala

Ala
Gln
Gln
275
val
Arg
Arg
Asp
Arg
355
His

Val

Arg
Gly
20

Gly
Arg
Ala
Ala
Tyr
100
vVal
Val
Trp
Leu
Pro
180
Ala
Arg
Leu
Gly
Gln
260
Gly
Val
Arg
Gly
Phe
340
Ser

Thr

Ala

Thr
His
Ser
Gly
Phe
Gly
85

VvVal
Vval
Pro
Leu
Gly
165
Gly
Ala
Ala
Pro
Gly
245
Leu
Ser
Pro
Arg
Ala
325
Glu
Phe

Leu

Ala

Leu
Asp
Leu
Leu
vVal
70

Ser
Asp
Ser
Asp
Ala
150
Gly
Ala
Gln
Ala
Phe
230
Arg
Met
Leu
Arg
Pro
310
Leu
Arg
Gln

Arg

Val
390
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Glu
Phe
Arg
Leu
55

Gly
Thr
Asp
Lys
Leu
135
Ser
Gly
Leu
Ala
val
215
Met
Gly
Glu
Ser
Arg
285
Ala
Leu
Vval

Gly

Leu
375

Pro
Asp
Arg
40

Thr
Glu
Trp
Arg
Ala
120
Gly
Gly
Arg
Gly
Ser
200
Leu
Val
Leu
Gln
Leu
280
Thr
Asp
Arg
Ser
Trp

360
Ala

Ala
Ser
25

Ala
Ala
Gly
Asp
Leu
105
Gly
Arg
Ala
Gly
Glu
185
Arg
Pro
Arg
Val
Met
265
Val
Leu
Leu
Leu
VvVal
345
His

Gln

116

Gly
10

Leu
Asp
Gln
Ala
Trp
90

Asn
val
val
Thr
Gly
170
Glu
Thr
Arg
Val
Asp
250
Lys
Ala
Vval
Trp
Ala
330
Gly

Arg

Pro

Thr
VvVal
Gln
Gly
Ala
75

Gly
Pro
Arg
Vval
Ala
155
Asp
Glu
Ser
Leu
Gly
235
His
Arg
Pro
Leu
Leu
315
Met
VvVal
His

Ser

Ala
Ser
Arg
Arg
60

Glu
Ala
Glu
Ser
Ser
140
Ala
Gly
Asn
Ala
Vval
220
Gly
His
Leu
His
Met
300
Thr
Leu
Gly

Vval

Ala
380

Pro
Glu
Arg
45

Lys
Gln
Vval
Ala
Val
125
Cys
Pro
Gly
Val
Arg
205
Arg
Asn
Thr
Ser
Ala
285
Gly
Asp
Thr
Met
Thr

365
Arg

Leu
Gly
30

Arg
Thr
Ser
Arg
Trp
110
Gly
Gln
Val
Ser
Val
180
Pro
Gly
Leu
Ala
Arg
270
Val
Val
Leu
Glu
Arg
350

Leu

Val

Thr
15

Cys
Gly
Ala
Leu
Ala
95

Val
Vval
Gln
Ser
Arg
175
Arg
Vval
Leu
Gln
Thr
255
Pro
Val
Trp
Thr
Gln
335
Asp

Ala

Asp

Gly
Ala
Glu
Arg
His
80

Ala
Ile
Ser
Ser
Trp
160
Gln
Leu
val
Ser
Leu
240
Thr
Val
Leu
Arg
Ser
320
Vval
Phe

Ser

Phe
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<211> 269
<212> PRT '
<213> Streptomyces spiramyceticus WSJ-1

<400> 45

Met Thr Glu Leu

1
Arg

Leu
Glu
Leu
65

Ser
Phe
Ser
Asn
Ile
145
Gln
Gly
Met
Asn
Ser
225

Met

Leu

Ile

Ile
Phe
50

Leu
Ser
Gly
Arg
Ile
130
Ile
Arg
Arg
Thr
Pro
210
Asp

Ser

His

<210> 46

<211> 388
<212> PRT
<213> Streptomyces spiramyceticus WSJ-1

<400> 46

Ile

Glu
35

Ile
Asp
Ile
Ile
Arg
115
Gly
Leu
Ala
Glu
Leu
195
Asp
Leu

Gln

Glu

Asp

20
Asp

Glu
Leu
val
Ala
100
Gly
Ala
Val
Ser
Glu
180
Lys
Arg
Phe

Thr

Arg
260

Asp
5
val

Val
vVal
Cys
Asn
85

Arg
Asp
Ile
Asp
Arg
165
Ala
Ala
Leu
Glu
Glu

245
Ile

Thr

Thr

Glu
Tyr
Gly
70

Gln
Val
val
Val
Ser
150
Gly
Ile
Asp
Ala
Glu
230

Ser

Asp

ES 2812256 T3

Ile

Lys

Pro
Gly
55

Arg
Leu
Pro
vVal
Arg
135
Asp
Tyr
Ala
Gly
Leu
215
Ala

Leu

Arg

Ala

Pro

Leu
40

Ser
Gln
Phe
Arg
Val
120
Thr
Ile
VvVal
Phe
Asp
200
Leu
Ser

Asn

Asn

Asn

Ser

25
Met

Asp
Asn
Lys
Pro
105
Leu
Ser
Thr
Phe
Ile
185
Ile
Phe
Ser

Val

Leu
265

117

Pro
10
Arg

His
Ser
Ile
Gly
90

Ala
Asp
Leu
Ser
Ser
170
Arg
Ser
Gly
Ala
Ser

250
Ala

Ser

Ser

Ser
Ser
Pro
75

Glu
Arg
Gly
Ala
Ile
155
Leu
Asp
val
Ser
Ser
235

Val

Ala

Asp

Asn

Ile
Pro
60

Val
Arg
Phe
val
Leu
140
Ala
Pro
Ser
Lys
Glu
220
Vval

Ser

Asn

Pro

Ile

Ala
45

Phe
Arg
Lys
Gly
Lys
125
Gly
Asp

Val

Glu
205
Lys
Ser

Leu

Arg

Ala

Lys

30
Ala

Pro
Leu
Ala
Asp
110
Ile
Ala
Arg
val
Met
190
Leu

Gly

Ile

val
15
Thr

Gly
Ser
Ile
Lys
95

Ile
Vval
Ser
Arg
Leu
175
Gln
Gly
Gly

Pro

Ile
255

Gln

Thr

vVal
Glu
Asp
80

Thr
Ala
Gly
Gly
Leu
160
Ser
Leu
Asp
Pro
Met

240
Ala



Met
Ser
Lys
Gly
Thr
65

Arg
Leu
Trp
Asp
Cys
145
Thr

Vval

Pro

Ile
Leu
225
Leu
Val
Leu
Trp
Phe
305
Gly
Gly

Leu

Ser
385

Pro
Ala
Asn
Pro
50

Trp
Thr
Leu
Asp
His
130
Glu
Lys
Ala
Pro
Tyr
210
Met
Ala
Pro
Leu
Leu
290
Tyr
Gly
Leu
His
Arg

370
Gly

Leu
Leu
Thr
35

Leu
Ala
Vval
Ile
Gly
115
His
Leu
Vval

Ala

Leu

195
Met

Ala
Cys
Asn
Leu
275
Gly
Leu
Lys
Thr
Phe
355

Ser

Thr

Pro
Leu
20

Glu
Thr
Gly
Arg
VvVal
100
Leu
Glu
Phe
Arg
VvVal

180
Pro

Phe
Gln
Val
His
260
Ala
Thr
Val
Gln
Leu
340
Phe

Pro

Pro

Lys
val
Ile
val
Leu
Ala
85

Leu
Leu
Tyr
Phe
Thr
165

Ser

Trp

Pro
Ile
Ala
245
Tyr
Ser
Arg
His
Gly
325
Leu

Val

Asp

His
Phe
Asn
Ser
Pro
70

Tyr
Ala
Thr
Gly
Tyr
150
Asp

Ile

Asp

Pro
val
230
Leu
Asp
val
Thr
Tyr
310
Tyr
Ala

Glu

Ala
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Leu
Thr
Ser
Phe
55

Asp
Ser
Leu
Asn
Ser
135
Ala
Arg

Pro

Pro

Vval
215
Ile
Phe
Pro
Ala
Met
295
Leu
Tyr
Phe

Lys

Gly
375

Pro
Ser
Ala
40

Phe
Lys
Leu
Asn
Leu
120
Met
Met
Leu

Leu

Asp

200
Arg

Arg
Ser
Gly
Val
280
Val
Ile
Arg
Thr
Pro

360
Ser

Ala
His
25

Leu
Phe
Ser
His
Glu
105
Leu
Asn
Phe
Trp
Vval

185
Met

Leu
Gly
Ala
Ala
265
Gly
Leu
Ile
Gln
Leu
345

Val

Thr

118

Leu
10

Ile
Gln
Met
Lys
Leu
90

Pro
Leu
Pro
Pro
Arg
170

Ala

Pro

Leu
Arg
val
250
Leu
Asp
Leu
Gln
Trp
330
Ala

Met

Pro

Gly
Ser
Phe
Leu
Val
75

Pro
Asn
Ile
val
Phe
155
Trp

Leu

Gln

Glu
Trp
235
Phe
Thr

Val

Tyr
315
Asp
Leu

Arg

Arg

Gly
Thr
Pro
Ser
60

Asn
Vval
Met
Gln
Ala
140
Leu
Ala

Leu

Leu

Phe
220
Arg
Ala
vVal
Arg
Glu
300
Gly
Thr
Gly

Thr

Ser
380

Met
Gln
Leu
45

Gly
Phe

Leu

Ala
125
Trp
Phe
Ala

Leu

Arg

205
Val

Gly
Val
Pro
Gly
285
Leu
His
Pro
Gln
Leu

365
Glu

Arg
Pro
30

Asn
Phe
Trp
Leu
Arg
110
Trp
Ser
Ala
Ala
Pro

190
Trp

Leu
Pro
Thr
Val
270
Val
Thr
Arg
Ala
Ser
350
Gly

Pro

Phe
15

Phe
Arg
Vval
Arg
val
95

Ser
Phe
Leu
Phe
val
175

Ala

Trp

Gly
Arg
Phe
255
Ile
Arg
Phe
Phe
Ala
335
Ala

Arg

Ala

Ile
Phe
Leu
Leu
Arg
80

Thr
Val
Pro
Ser
Phe
160
Ser

Ser

Phe

Met
Pro
240
Ala
Ala
Ser
Ala
Ala
320
Vval
Phe

Pro

Pro
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REIVINDICACIONES
Agrupacion de genes de biosintesis de carrimicina, que consiste en 44 genes que comprende:

1) cinco genes de policétido sintasa, incluyendo los residuos de orf10 16215-10543 de SEQ ID NO 1, residuos
de orfll 21076-16328 de SEQ ID NO 1, residuos de orfl2 32511-21124 de SEQ ID NO 1, residuos de orfl3
38599-32585 de SEQ ID NO 1, residuos de orfl4 52259-38643 de SEQ ID NO 1;

2) nueve genes relacionados con la unidad de extensién de la sintesis de policetona y modificacion,
incluyendo los residuos de orfl 1-645 de SEQ ID NO 1, residuos de orf4 3614-4840 de SEQ ID NO 1, residuos
de orf5 4846-5511 de SEQ ID NO 1, residuos de orf6 7150-5801 de SEQ ID NO 1, residuos de orfl15 53099-
54310 de SEQ ID NO 1, residuos de orf36 83164-82052 de SEQ ID NO 1, residuos de orf37 84400-83279 de
SEQ ID NO 1, residuos de orf38 84713-84393 de SEQ ID NO 1, residuos de orf39 85576-84710 de SEQ ID
NO 1;

3) dieciséis genes relacionados con la sintesis de glicosilo, incluyendo los residuos de orf9 10543-9830 de
SEQ ID NO 1, residuos de orfl6 54495-54845 de SEQ ID NO 1, residuos de orfl7 54842-56041 de SEQ ID
NO 1, residuos de orfl8 56038-56946 de SEQ ID NO 1, residuos de orf19 56930-57967 de SEQ ID NO 1,
residuos de orf20 57937-60174 de SEQ ID NO 1, residuos de orf21 60836-61984 de SEQ ID NO 1, residuos
de orf22 62796-62077 de SEQ ID NO 1, residuos de orf24 67379-66318 de SEQ ID NO 1, residuos de orf26
69349-70650 de SEQ ID NO 1, residuos de orf28 72422-73462 de SEQ ID NO 1, residuos de orf29 74601-
73561 de SEQ ID NO 1, residuos de orf33 78783-79775 de SEQ ID NO 1, residuos de orf34 79772-80779 de
SEQ ID NO 1, residuos de orf35 82055-80823 de SEQ ID NO 1y residuos de orf41 87094-87702 de SEQ ID
NO 1;

4) seis genes relacionados con la transferencia de glicosilo, incluyendo los residuos de orf7 8444-7179 de
SEQ ID NO 1, residuos de orf8 9729-8482 de SEQ ID NO 1, residuos de orf30 74913-76160 de SEQ ID NO
1, residuos de orf31 76218-77486 de SEQ ID NO 1, residuos de orf32 77606-78781 de SEQ ID NO 1y
residuos de orf40 85825-87042 de SEQ ID NO 1;

5) dos genes relacionados con la resistencia, incluyendo los residuos de orf3 3133-2285 de SEQID NO 1y
residuos de orf25 69004-67352 de SEQ ID NO 1;

6) cuatro genes relacionados con la regulacién de la biosintesis, incluyendo los residuos de orf2 1810-1208
de SEQ ID NO 1, residuos de orf23 63633-65645 de SEQ ID NO 1, residuos de orf27 72156-70708 de SEQ
ID NO 1y residuos de orf42 89315-88143 de SEQ ID NO 1;y

7) dos genes, incluyendo un gen de marcador de ingenieria genética exdégeno de residuos de orf43 866-60
de SEQ ID NO 2y un gen de micarosa 4”-O-hidroxi-isovaleriltransferasa de residuos de orf44 2337-1174 de
SEQ ID NO 2 unido a orf43;

orf43 y orf44 no estan unidos a SEQ ID NO 1.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque los cinco genes de
policétido sintasa codifican para una enzima de biosintesis de policétido, la enzima de biosintesis de policétido
cataliza la sintesis de un anillo de lactona de 16 miembros de carrimicina, y

secuencias de aminoacidos correspondientes a secuencias de nucleétidos o secuencias complementarias de
los 5 genes de policétido sintasa de residuos de orfl0 16215-10543 de SEQ ID NO 1, residuos de orfll
21076-16328 de SEQ ID NO 1, residuos de orf12 32511-21124 de SEQ ID NO 1, residuos de orf13 38599-
32585 de SEQ ID NO 1, residuos de orfl14 52259-38643 de SEQ ID NO 1 comprenden I1A-W10 definido en
SEQ ID NO 12, IA-W11 definido en SEQ ID NO 13, IA-W12 definido en SEQ ID NO 14, IA-W13 definido en
SEQ ID NO 15 y IA-W14 definido en SEQ ID NO 16.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque secuencias de
aminoéacidos correspondientes a secuencias de nucleétidos o secuencias complementarias de los genes
relacionados con la unidad de extensién de la sintesis de policetona y modificacion incluyendo orfl, orf4-6,
15y 36-39 comprenden IA-W1 definido en SEQ ID NO 3, IA-W4 definido en SEQ ID NO 6, IA-W5 definido en
SEQ ID NO 7, IA-W6 definido en SEQ ID NO 8, IA-W15 definido en SEQ ID NO 17, IA-W36 definido en SEQ
ID NO 38, IA-W37 definido en SEQ ID NO 39, IA-W38 definido en SEQ ID NO 40 y IA-W39 definido en SEQ
ID NO 41.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque secuencias de
aminoéacidos correspondientes a secuencias de nucleétidos o secuencias complementarias de los genes
relacionados con la sintesis de glicosilo incluyendo orf9, 16-22, 24, 26, 28, 29, 33-35 y 41 comprenden I|A-
W9 definido en SEQ ID NO 11, IA-W16 definido en SEQ ID NO 18, IA-W17 definido en SEQ ID NO 19, IA-
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W18 definido en SEQ ID NO 20, IA-W19 definido en SEQ ID NO 21, IA-W20 definido en SEQ ID NO 22, IA-
W21 definido en SEQ ID NO 23, I1A-W22 definido en SEQ ID NO 24, IA-W24 definido en SEQ ID NO 26, IA-
W26 definido en SEQ ID NO 28, IA-W28 definido en SEQ ID NO 30, IA-W29 definido en SEQ ID NO 31, IA-
W33 definido en SEQ ID NO 35, IA-W34 definido en SEQ ID NO 36, IA-W35 definido en SEQ ID NO 37y IA-
W41 definido en SEQ ID NO 43.

Agrupacion de genes de biosintesis segun la reivindicacion 1, caracterizada porque secuencias de
aminoacidos correspondientes a secuencias de nucleétidos o secuencias complementarias de los genes
relacionados con la transferencia de glicosilo incluyendo orf7, 8, 30-32 y 40 comprenden IA-W7 definido en
SEQ ID NO 9, IA-W8 definido en SEQ ID NO 10, IA-W30 definido en SEQ ID NO 32, IA-W31 definido en SEQ
ID NO 33, IA-W32 definido en SEQ ID NO 34 y IA-W40 definido en SEQ ID NO 42.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque secuencias de
aminoacidos correspondientes a secuencias de nucleétidos o secuencias complementarias de los genes
relacionados con la resistencia incluyendo orf3 y 25 comprenden IA-W3 definido en SEQ ID NO 5 y IA-W25
definido en SEQ ID NO 27.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque secuencias de
aminoacidos correspondientes a secuencias de nucle6tidos o secuencias complementarias de los genes
relacionados con la regulacién de la biosintesis incluyendo orf2, 23, 27 y 42 comprenden IA-W2 definido en
SEQ ID NO 4, I1A-W23 definido en SEQ ID NO 25, IA-W27 definido en SEQ ID NO 29 y IA-W42 definido en
SEQ ID NO 44.

Agrupacion de genes de biosintesis segun la reivindicacién 1, caracterizada porque secuencias de
aminoacidos correspondientes a secuencias de nucledtidos o secuencias complementarias del gen de
marcador de ingenieria genética exdgeno orf43y el orf44 unido al orf43 comprenden |1A-W43 definido en SEQ
ID NO 45 y IA-W44 definido en SEQ ID NO 46.

120



ES 2812256 T3

Skb- _
et 3,06 Ml Aommse
43 44
20 30 40 50
i i i ] i 1 | |

10 {srm GV A (G 12 (srm G LY 13 (srmG 1) 4 rm 1)

L5 1617 18 19 20 212 23 M 2578 7 28 2930 3132 3334 353637393940 41 42

.. Gen relacionado con
" la sintesis de glicosilo

' » Gen de glicosiltransferasa

»Gen de regulacion y control

Bl Genresistente = Cen de sintesis y modificacion
de entramado macrociclico

...» Gen exdgeno

Fig. 1
Médulo 1 IA-W14 IA-WI3
(domgéocgfg?fdu'o Madulo 2 Modulo 3 Médulo 4

IA-W12 IA-W11 IA-W10
Moédulo 5 Médulo 6 ~ Moédulo7 Modulo 8

Fig. 2

121



ES 2812256 T3

f/ o f‘f"mﬁ"w Ly

AR T e A i .
' f“tg Efl“g Lot =% Bamid1 3 4
5,5 kch TEroR | Ly

Am® ! PR

S Hhha L =HendilE
Kbul +fenli | Ml Evalt 1

PROLE2
B0 kb

“gpnih §

]
i

o

Figzdlll
T

Votawa

rama izquierda ey

s—  rama derecha

122



ES 2812256 T3

B C M c M oM O M CM

kb

A2 B AT AW 1AWl

A B
Fig. 5

Minutos
160
1{3:1%
- E
:—@&
) - 0
28 20 38 40 a8 50
Minutos
Fig. 6

123



	Primera Página
	Descripción
	Lista de Secuencias
	Reivindicaciones
	Dibujos

