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Re: Expediente No. 03.093.535.
Solicitud de Patente de Invencién: “VACUNAS DE
ACIDO NUCLEICO PARA PREVENCION DE LA
INFECCION DE FLAVIVIRUS"
Solicitante: THE GOVERNMENT OF THE UNITED
STATES OF AMERICA AS REPRESENTED BY THE
SECRETARY OF THE DEPARTMENT OF HEALTH
AND HUMAN SERVICES, CENTERS FOR DISEASE
CONTROL AND PREVENTION

MEMORIAL DE ALCANCE

ALVARO CORREA ORDONEZ, mayor de edad y vecino de Bogots,
identificado tal como aparece al pie de mi firma, en mi caricter de apoderado de la

sociedad solicitante, manifiesto lo siguiente:

1. Adjunto copia del reporte de examen preliminar internacional junto con la
su traduccién al espaiiol.

2, De igual manera, presento una copia del listado de secuencias, puesto que

seglin me informo el cliente, el listado originalmente presentado tenfa unos pequefios
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RAISBECK, LARA, RODRIGUEZ & RUEDA
MIEMBROS DE LA FIRMA

BARKER & MCKENZIE

errores de digitacién. En consecuencia, solicito de manera respetuosa, se tenga en cuenta

para el trémite de la solicitud, el listado de secuencias que ahora adjunto.

CORREA ORDO
.C. No. 79.143.366 de Usaquén
.P. 20.281

Adjunto: Reporte de Examen Preliminar Internacional y traduccién al espafiol
Listado de secuencias.
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TRADUCCION OFICIAL No. 473/03 de un documento escrito en inglés, el cual
para su Identiflcacion se sella con el sello del Traductor. Esta es una Traduccién
Oficial efectuada el dfa 7 de noviembre de 2003 por la Sra. Maria Teresa Lara
R., c.c. 41.568.055 de Bogota, Traductora Oficial segiin Resoluclén No. 01016
del 2 de octubre de 1998, expedida por el Ministerio de Justicia.

Notiflcacidn de Transmision de Informe de Examen Preliminar Internacional
expedido bajo el Tratado de Cooperacién en Patentes.

TRATADO DE COOPERACION EN'PATENTES

De la

AUTORIDAD EXAMINADORA PRELIMINAR INTERNACIONAL

Para:

MARY L. MILLER PCT

MEEDLE & ROSENBERG, P.C. NOTIFICACION DE TRANSMISION DE
127 PEACHTREE STREET, N.E. INFORME DE EXAMEN

SUITE 1200 PRELIMINAR INTERNACIONAL

ATLANTA, GA 30303-1811
(PCT Regla 71.1)

Fecha de Envio
(dia/mes/afo) 18 MAR 2003

Referencia del expediente del
solicitante o agente

NOTIFICACION IMPORTANTE

14114.0332P2

No. de solicltud Fecha de presentacién Fecha de prioridad
Internacional Internaclonal (dia/mes/afio) |(dia/mes/aiio)

04 Abrll 2002 (04.04.2002) |04 Abril 2001 (04.04.2001)

Solicltante

EL GOBIERNO DE LOS ESTADOS UNIDOS DE AMERICA

1. Por la presente se notifica al solicitante que esta Autoridad Examinadora Preliminar
Internaclonal transmite con la presente el Informe de examen preliminar
Internacional y sus anexos, en caso de haberlos, establecidos en la solicitud
internacional.

2. Una copla del informe y sus anékos, en caso de haberlos, estéd slendo transmitida a
la Oficina Internaclonal para su comunicacién a todas las Oflcinas elegldas.
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Traduccién Oficlal No, 473/03 - Pdgina 2

4. RECORDATORIO

Oficinas elegidas.

3. Cuando asi lo requlera cualqulera de las Oficinas elegldas, la Oficina Internaclonal
elaborard una traduccién al Inglés del Informe (pero no de sus anexos) y
transmitird dicha traducclén a esas Oficinas.

El solicltante deberd Ingresar la fase naclonal antes de cada Oficina elegida
realizando clertos actos (registro de traducciones y pago de derechos naclonales)
dentro de los 30 meses sigulentes a la fecha de prioridad (0 més tarde en algunas
Oficinas)(Articulo 39(1)(ver tamblén el recordatorio enviado por la Oficina
Internacional con el Formulario PCT/IB/301).

Cuando sea necesarlo sumlinistrar una traduccion de la sollcitud Internacional a una
Oficina elegida, dicha traduccién debera Inclulr una traducclén de cualquier anexo
al informe de examen preliminar internaclonal. Es responsabilidad del solicitante
elaborar y suministrar dicha traducclén directamente a cada una de las respectivas

Para mayores detalles acerca de los plazos y requisitos aplicables de las Oficinas
elegidas, véase el Volumen 11 de la Guia para Solicitantes del PCT.

Washington, D.C., 20231
Facsimil No. (703)305-3230

Nombre y direccidn postal del IPEA/US Funclonario autorizado
Comisionado de Patentes y Marcas James C. House! (Firmado llegible)
Box PCT

Teléfono (703) 308-1111

Referencia del expediente
del solicitante o agente

14114.0332P2

Véase Notificacién de Transmislén de
PARA ACCION Informe de Examen Prellminar

ADICIONAL Internaclonal (Formulario PCT/IPEA/416)

No. de solicitud Fecha de presentacién Fecha de prioridad
internacional Internacional {dla/mes/afio) |(dla/mes/afio)
PCT/US02/10764 04 Abril 2002 (04.04.2002) |04 Abril 2001 (04.04.2001)

Solicitante

Clasificacién Internacional de Patentes (IPC) o clasificacion naclonal e IPC

IPC(7): C12Q 1/70; GO1N 33/53; C12P 21/06; CO7K 16/00; CO7H 21/04; A61K 39/12
y Cl. US: 435/5, 7.1, 69.1; 530/387.1; 424/218.1; 536/23.72

EL GOBIERNO DE LOS ESTADOS UNIDOS DE AMERIFA
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TRADUCTORA ORMCIAL, |
DE MINJUSTICIA

AESOLUGION N 01010

JAARIA TERESA LARA R.

Traduccién Oficial No. 473/03 - Pagina 3

1. Este Informe de examen preliminar Internaclonal ha sido elaborado por esta
Autoridad Examinadora Preliminar Internacional y se transmite al solicitante de
canformidad con el Articulo 36.

2. Este INFORME consta de un total de 3 hojas, Inclulda esta cubierta.

[ ] Este Informe también va acompafiado por ANEXOS, v.g., hojas con las
descripcidon, relvindicaciones y/o dibujos que han sido modificados y
constituyen la base de este Informe y/o hojas que contienen rectificaclones
efectuadas ante esta Autoridad (véase Regla 70.16 y Seccién 607 de las
Instrucciones Administrativas bajo el PCT).

Estos anexos constan de un total de 0 hojas.

3. Este Informe contlene Indicaciones relaclonadas con los sigulentes items:

I [X] Base de! Informe

11 [ ] Prioridad
III [ ] No establecimiento de Informe con respecto a novedad, altura inventiva
y aplicabllidad industrial
IV [ ] Falta de unidad del invento
V [X] Declaraclén razonada conforme al Articulo 35(2) con respecto a
novedad, altura inventiva y aplicabllidad Industrial; citas y explicaciones
en respaldo de dicha declaracién
VI [ ] Clertos documentos cltados
Vi1 [ ] Clertos defectos en la solicitud internacional
VIII [ ] Clertas observaciones acerca de la solicitud Internacional

Fecha de presentacién de la demanda

01 Octubre 2002 (01.10.2002)

Fecha de terminaclén de este Informe

06 Marzo 2003 (06.03.2003)

Nombre y direcclén postal del IPEA/US

Comisionado de Patentes y Marcas
Box PCT
Washington, D.C., 20231

Facsimil No. (703)305-3230

Funclonario autorizado
James C. Housel (Firmado lleglible)

Teléfono (703) 308-1111




Traduccién Oficial No. 473/03 - Pégina 4

Solicitud internaclonal No.
INFORME DE EXAMEN

PRELIMINAR INTERNACIONAL PCT/US02/10764

I. Base del Informe

. Con respecto a los elementos de la solicitud Internaclonal:*

(X] la solicitud internaclonal seglin se presenté originaimente.

[X] la descripcién:

paginas 1-95 , segun se presentaron originalmente
paginas NINGUNA , presentadas con la demanda
pdginas NINGUNA , presentadas con la carta de

[X] las relvindicaciones:

paginas 96-100 , segiin se presentaron originalmente

pdginas NINGUNA , seguln fueron medificadas (junto con cualquler
declaracién) conforme al Articulo 19

pdginas NINGUNA , presentadas con la demanda

pdginas NINGUNA , presentadas con la carta de

[X] los dibujos:

paginas 1-8 , Segun se presentaron origlnalmente
paginas NINGUNA , presentadas con la demanda
paginas NINGUNA , presentadas con la carta de

[X] la parte del listado de secuenclas de la descripclén:
padginas 1-63 ., Segun se presentaron originaimente
paginas NINGUNA , presentadas con la demanda
paginas NINGUNA |, presentadas con la carta de

Con respecto al Idloma, todos los elementos antes marcados estuvieron
disponibles o fueron suministrados a esta Autoridad en el idloma en el cual se
presentd la salicitud internacional, a no ser que se Indique algo distinto bajo este
item. Estos elementos estuvieron disponibles o fueron suministrados a esta
Autoridad en el siguiente ldloma , que es:

[] elldloma de una traducclén suministrada pare efectos de una Investigacién
Internacional (bajo la Regla 23.1(h)).

[ 1 elidioma de publicacién de la solicitud internacional (bajo |a Regla 48.3(b)).

[ 1 el Idioma de la traducclén suministrada para efectos de un examen prellminar
Internacionat (bajo las Reglas 55.2 y/o 55.3).

Con respecto a cualquier secuencia de nucleétidos y/o amino#écldos divulgada
en la solicitud Internacional, el examen preliminar internaclonal se realizé con base

en el listado de secuencias:
[X] contenida en la solicitud Internaclonal en forma Impresa.

[ 1 presentada junto con la solicitud Internaclonal en forma leglble por
computador.

[ ] suministrada posteriormente a esta Autoridad en forma escrita.

[ 1 suministrada posterlormente a esta Autoridad en forma leglble por
computador.
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Traduccion Oficlal No, 473/03 - P4gina 5

[ 1 Se ha suministrado la declaracién de que el listado de secuenclas escrito
sumlinistrado posteriormente no excede de la divulgacién en la solicitud
internacional segun fue presentada.

[ ] Se ha suministrado la declaraclén de que la informaclén registrada en forma
leglble por computador es Idéntica al listado de secuenclas escrito.

4, [ ] Las modificaciones han resultado en la cancelacién de:

[ 1 ladescripcidn, pdginas NINGUNA
{ 1 las relvindicaclones, Nos. NINGUNA

[ 1 los dibujos, hojas NINGUNA

5. [ ] Este Informe se ha establecido como sl (algunas de) las modificaciones no se
hubiesen efectuado, dado que se ha conslderado que exceden de Ila
divuigacléon presentada, como se indica en la Casllia Suplementaria (Regla
70.2(c)).**

* las hojas de reemplazo que hayan sldo suministradas a la Oficina receptora en
respuesta @ una Invitacién bajo el Articulo 14 se denominan en este informe
“originaimente presentadas” y no se adjuntan a este informe, dado que no contienen
modificaclones (Reglas 70.16 y 70.17).

** Cualquier hoja de reemplazo que contenga dichas modificaciones deberd
mencionarse en el item 1 y anexarse a este Informe.

V. Declaraclén razonada conforme a la Regla 66.2(a)(il) con respecto a
novedad, altura Inventiva o aplicabllidad industrial; citas y explicaclones
que respaldan dicha declaracién

1. DECLARACION

Novedad (N) Reivindlcaclones 1-43 SI
Relvindicaciones NINGUNA NO

Altura Inventiva (IS) Reivindicaclones 1-43 SI
Relvindicacliones NINGUNA NO

Aplicabllidad Industrial (IA) Relvindicaciones 1-43 SI
Relvindicaclones NINGUNA NO

2. CITAS Y EXPLICACIONES

Las reivindicaclones 1-43 cumplen con los criterios seflalados en el PCT Articulo 33(2)-
(3), dado que el arte anterlor no ensefia nl suglere objetlvamente la codificacién
relvindicada de acldos nucléicos que codifican una unidad transcripclonal que codifica
una secuencla de sefiales de una primera proteina estructural de flavivirus y una
porclon inmunogénica de una segunda proteina estructural de flavivirus diferente. El
arte anterlor tampoco ensefia nl suglere los dlversos métodos de uso que emplean
dicha unidad transcripcional y los Inmundégenos codlificados por ella. Aunque el arte

anterlor proporciona quimeral recombinantes del flavivirus, no describe nl suglere las

y3)
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quimeras estructuraies relvindicadas del flavivirus. Adiclonalmente, las enseflanzas del
arte anterior no proporclonan protelnas recombinantes altamente Inmunogénicas
apropiadas para el uso en ensayos dlagnésticos e Inmunolégicos.

------------------ ‘NUEVAS CITAS -===s--ccccmmmaccacaex

La anterior es traducclén fiel y completa del documento en referencia, de la cual
se deja copia en este archivo para su confrontacién.

&MM -

Maria Teresa Lara R.

c.c. 41.568.055 de Bogota
Traductora Oficial segin
Resolucién No. 01016 del
2 de octubre de 1998, del
Ministerio de lusticia
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To:
MARY L. MILLER
MEEDLE & ROSENBERG, ».C.
127 PEACHTREE STREET, N.E.

PCT

NOTIFICATION OF TRANSMITTAL OF

From the ' ' 3
[INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY ) ' @ﬂﬁ;\o
. _ AR

SUITE 1200 'MAR Z'4 2 INTERNATIONAL PRELIMINARY
ATLANTA, GA 30303-1811 EXAMINATION REPORT
NEEDLE & ROSENBERG TR
Date of Malling ' .
dymecvyesy 48 MOP 200F
Appl-lnll'l or agent's file reference
e IMPORTANT NOTIFICATION
Introasional application No. Insermational filing dwe (doy/month/year) | Pricrity Geto (day/month/yeer)
PCT/USOZ/ 10764 04 Aprll 2002 (04.04.2002) - 04 April 2001 (04.04.2001)
"Applicant :

THE GOVERNMENT OF THE UNITED STATES OF AMERICA

1. The applicant is hereby notified that this Internstiooal Preliminary Examining Authority transmits herewith the
international preliminary cxanrination report and its axnexes, if any, establlshed on the international application.

2. Amdhmdmm.km.hWWhMWMMMh
all the elected Offices.

3. Where required by any of the elected Offices, the Internaticnal Buresu will prepare an English translarion of the
report (but not of any annexes) and will transmit such translation to those Offices.

4. REMINDER

The applicant omat enter the national phase before each elected Office by performing certain acts (flling
transistions and paying national fees) within 30 months from the priority dete (or later in some Offices)(Article
ml)mnnMmeummnmmmmmn.

Where a tranalation of the international applicstion nmst be farnished to an electnd Office, that translation mmat
contain a transistion of any annexes 1o the international preliminary examination report. It s the applicant’s
responsibility to prepare and furnish such transiation directly to each electad Offics concerned.

Applicanss Guide.

For further details oz the applicahle time limity and requiremnents of the elected Offices, see Volume II of the PCT

Form PCT/IPEA/416 (July 1992)

Wi |4
8y \ﬁtDOCKETED Dgea IB

Reviewed

' Nam_e{Date
TN R Nidia = Anmenty nl

Name and malling address of the [PEA/US W
wdhdm .
v-hnn.n.c |
Pacsimile No. (703)305-3230 Telephone No. 308-1111 U

—

o
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

| 4247218.1; 33623.72

(PCT Article 36 and Rule 70)
Applicant's o agent's file reference Sea Nodification of Tranemirm] of Intergations]
ile FOR FURTHER ACTION Preliminsry Exsmination Report (Form PCT/IPEA/416)
Tnternational spplicstion No. International filing date (day/month/year) - Priority date (day/manth/yesr)
| PCT/USO/10764 | 04 Apeil 2002 (04.04.2000 | O4 Aprl1 2001 (04.043001)

Iernational Patert Chassification (IPC) or national clamification and IPC
IPC(7): C12Q 1/70; GDIN 33/33; C12P 21/06; CO7TK 1600; CO7H 21/04; ASIK 39/12 and US C1.: 43575, 7.1, b.l: m.l;

Applicant

THE GOVERNMENT OF THE UNITED STATES OF AMERICA .
-
1. This interoational preliminary examingtion report haa been prepared by this International Preliminary

Examining Authority and is transmiited to the applicant sccording to Article 36. :

2. This REPORT consists of & total of 2 sheets, including this cover sheet.

DmWhﬂnmﬂdwm.ia..M&hm clabns and/or drawings
which have been amended and are the basls for this repart and/or sheets containing rectificstioss made
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions undesr the PCT).

Thﬂmm!ndamd¢.lhll.

3. This report contains indications relating to the following items:

I EMoﬂhuq:on

n [ Priority

m [] Non-esmblishment of repart with regard w novelty, lnventive step and industrial applicability
Iv ] Lack of nity of invention

v [X] Reasoned statement under Article 35(2) with regard to novelty, inventive sep-or industrial

applicabliity; citations and explanations supporting such statement

Vi [ ] Cernin documenns cited

vE [] Certain defects In the international application
vt [ ] Certain cbservations on the internationsl application

| —

Date of sutsnission of the demand Date of completion of this report
01 October 2002 (01.10.2002) * | 06 March 2003 (06.03.2003) / >

Name and mafling address of the IPRA/US

Comsmisloser of Paiests and Tiradesngrica
Box ICT
Washingen, D.C. 20131

Facsimile No. (703)305-3230

Form PCT/IPEA/409 (cover sheet)(July 1998)

- - mA e —————

Jyr—
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1. Basis of the report

1. With regard to the clements of the internationa] spplication:*

DX e inmernational application s originatly fled.
DXl & description:
pages 1-93 a8 originally filed
peages NONE , filed with the demand
pages NONE , filed with the letter of
E the claims:
pages 96-100 » A8 originafly filed
pages NONE » &8 amended (together with any statement) under Article 19
pages NONE » flled with the demand
pages NONB » filed with the letter of
) e drawings
pagoa 1-8 ; b8 origimlly filed
Pegcs NONE =~ filed with the demand
pagts NONE , filed with the letter of
E the scquence listing part of the description:
ml-ﬂ , A8 criginafly filed

pagea NONE s filed with the demand
mm + filed with the letter of

2. With regard o the language, mhmm:MmmmuWhﬂﬂ'AMh&e
language in which the international application was filed, unlem otherwise indicated under this iem.
These clements were available or fornished to this Autharlty in the following langusge which is:

uwa-mwwumdmmcmm 1()).
wdpmaummmmus@n

the langnage of the tranalation furnished for the purposes of imernational preliminary examination(under Rules
'55.2 and/or 55.3).

3. With regard © any nucleotide and/or amino acld sequence disclosed In the international application, the
international preliminary examination was carried out on the basls of the sequence listing: .

mmuwmmmm

filed together with the imternational application in computer readable form.,
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

mnmﬁuhnbuqmﬂyfwnhbdmmmlkuudmmtpwumhh
Internetiona] application as filed has been fornighed.

D The smtement that the information recorded in computer readable form is identical to the written sequence listing|
has been fumnished

¢. [[] The amendments have resulted in the cancellation of:

{1 e description, pages NONE .
the claims, Nos. NONE
the drawings, sheets/fig NONE
S. D This report has been established ns if (some of) the amendments had not been made, lmuﬂyhvebmmlhdhp
beyond the disclosre a4 filed, as indicsted in the Supplemental Box (Rule 70.2(c)).**
* Repiacemen sheeis which have been jurnished to the receiving Office in response to an imvitation nder Article 14 are referred to in

this report at “originally fled™ and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17).
** Axy replocament riees containing such amendments syt be rgferred to under item 1 and annexed to thic report.

Form PCT/IPEAZ409 (Box I) (July 1598)
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oL Tnizrmational appiicetion No.
.t INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US02/10764

yat

1. STATEMENT
Novelty (N) Claims 1-43 YES
Claims NONE NO
Inventive Step (IS) Claims 143 YES
Claims NONER NO
Industrial Applicability (1A) Claims 143 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS

Chalma 1-43 meet the criteria set ont In FCT Article 33(2)-(3), beczuse the prior art does not teach or falrly suggest the clabmed
muclelr’ ackls encoding a tramacriptioml unk encoding a sigml sequence from a first fisvivires siructoral protein and en booonogenic
portion from a seoond, different flaviviroe strocturel protein. The prior art also falls to teach or suggest the various methods of use
amploying sid trenscriptional unk and the immunngens encoded thereby. While the prior art provides recombinant fisviviras
chimerss, k does not describe or sugpest the clatmed fisviviros stroctural chimeras. Moreover, the tcachings of the prior st fall o
jeovide highly hnmmmogenic recombinant proteing suitshle for me in diagnostic and inmemological assays:

——see NEW CITATION ————————e

Form PCT/IPEA/400 (Box V) Quly 1998)

I e s
. [
—
e ————
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From the . 3
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY . O\ \0

To: \'

MARY L. MILLER

MEEDLE & ROSENBERG, P.C. PCT

mm'glmsnm. N.E. NOTIFICATION OF TRANSMITTALOF .

ATLANTA, GA 30303-1811 A MMATION RELIWMINARY ‘

NEEDLE & ROSEN m @CT Rade 7L1)
Dute of Malling
domerayeer) ] 8 MAP 200F

Applicant’s o ngeat’s file referonce

14114:03%2P2 ANT

Intermetion] appiicetion No. Inermation filing dute (day/monsh/year) | Priority date (day/month/yesr)

PCT/USO/ 10764 04 April 2002 (04.04.2002) 04 April 2001 (04.04.2001)

Applicant

THE GOVERNMENT OF THE UNITED STATES OF AMERICA

1. The applicant is hereby notified that this Inteynational Preliminary Examining Authority transmits hevewith the
iternations] preliminary examinstion report and its annexes, If any, established on the inscrnationsl application.

2, Amdhmﬂdmm,ﬂw,hbﬂunﬁﬂmhlﬂmﬁd“hmﬂﬂmu
all the elected Offices.

3. Where required by any of te elected Offices, the International Buresn will prepare an English translation of the
repart (but not of any annexes) and will tranemit such transiation to these Offices.

4. REMINDER

The applicant mmgt enter the national phase before each elected Offico by performing certain acts (flling
tramlations and paying national fees) within 30 mouths from the priority dawe (or later In some Offices)(Article
39(1))(aee also the reminder sent by the International Buresn with Form PCT/IB/301).

Where a trapalation of the imernational application must be furnished to an elected Office, that transistion mmst
contain a tramiation of any annexes to the international prethminary examination repoct, It is the applicans’s
responsibility to prepare and fornish such translation directly to esch elected Office concerved.

For further details om the applicable time Hmits and requirements of the elected Offices, see Volume II of the PCT
Applicant’s Guide.

i _m il M

Cusnlssioner of Py and Tradesmrks .

Bz PCT J C. Housal

Mo, (031305373 &_
Pacsimile No. -3230 No. 308-1111

Form PCT/IPEA/416 (July 1992) 1 %‘b ' 4\6
N \Atoocxaenng? 0

Reviewed

Name!Dala

(YT SSa i ey O,




PATENT COOPERATION TREATY
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicant's of ageat’s file reforonee See Notification of Trazeminal of Intsmatioeel
pp— FOR FURTHER ACTION o iyrminery Examingtion Report (Form PCT/IPEA/16)
nternstional spplication No. Imemnational filing dute (day/month/year)- Priorky dste (day/maonth/year)
PCT/UST/10%4 04 Apell 2002 (04.04.2002) 04 April 2001 (04.04.2001)

Tneernationsl Putent Claszification (IPC) or national clasHication and IPC

IPC(T): C12Q 1/70; GOIN 33/53; CI2P 21/06; COTK 16/00; COTH 21/A4; AGIK 39/12 and US C1.; 435/5, 7.1, 69.1; SIV387.1;
| @unis.1; 67372

THB QOVERNMENT OF THE UNITED STATES OF AMERICA

1. This imternational preliminary examination report has been prepared by this International Preliminary
Examining Authority and is transmitted to the applicant sccording to Article 36, :

2. This REPORT consists of a towl of 2 sheets, Including this cover sheet.

Dmmhmwwm.i.e..maummmm
which bave been amended and are the basis for this report and/or sheets containing rectificstions made
before this Authority (see Rule 70.16 and Section &7 of the Admindstrative Instroctions uwader the PCT).

'lhmemllnofumlof¢_m

3. This repost contains indications relating w the following ltems:

1 [X) Bashs of the repont

n [ priority

m [} Nos-csmblishment of repart with regard 1 novelty, lnventive step and Industrial spplicability
Iv [ Lack of unhty of invention

v [ Reascned swwement under Article 35(2) with regard to novelty, inventive siep-or industrial

applicability; citations and explanations supporting such staternent

V1 [] Certain documenms cited

v [ ] Cermin defecu in the international application
vin [_] Certain observations an the imternstional application

 —

Date of submission of the demand Dmofuoqietionofthl:rqnt
01 Ociober 2002 (91.10.2002) " | 06 March 2003 (06.03.2003) / >

Name and malling address of the IPEA/US
Coxmmissloner of Patenty snd Tradermarks
Bex FCT
Wnhingon, D.C. 20831

Facsimile No. (703)303-3230

Form PCTIPEAM0) (oaver declialy 1998) ' [
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RERORT. - {-persumma/ioiss

L Basls of the report

1. With regard ¢ the elomments of tw international application:*
the imernational spplication as originally filed.

xhﬁwmﬂ
pagea 1.55 as originally filed
pages NONE , filed with the demand
pages NONB , filed with the letter of
DA e ctatms:
pages 96-100 , aa originally filed
pages NONB , 88 amended (together with any statement) under Article 19
pages NONB » filed with the demand
pages NONE , filed with the Jester of
P4 the arawings:

pages 148 » A8 originally filed
pages NONE , filed with the demand

pages NONE s filed with the letier of

E the sequence listing part of the description:
pages 163 . esariginally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of

2. With regard © the lnnguage, mﬂndmwmmmmmummhhuﬁawhh
language in which the imernational spplication was filed, unless otherwise indicated under this hem.
These clements were avallable or farnished to this Authority in the following language which is:

[] the maguage of a ramslation furnished for the purposes of tnernational search (under Rule23. 1(b)).
the lxnguage of publication of the international application (under Rule 48.3(b)).
the lmguage of the translstion fornished for the purposes of international preliminary examination(under Rutles
5.2 and/or 55.3).

3. With regard to any nacleotide and/or amino acid sequence disclosed in the international application, the
internations] preliminary examination was carried out on the basis of the sequence listing: .

contalned in the international application in primed form.
filed together with the intornational application in computer readable form.
furnished subsequently to thiy Authority in writen form.
furaished subsequeatly to this Authority in computer resdable form.
The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
internytional application as filed has been furnished.
[T The matement that the information recorded in computer resdable form is ideatical to the writien sequence

has been farnished.

4. [_] The smendments have resalted in the cancellation of:

the description, pages NONE ,
the claims, Nos. NONE
the drawings, sheets/fig NONB
5. D This report has been established as if (some of) the amendments had ot been made, since they bave been considered t go
beyond the disclosure a3 flled, as indicated in the Supplemental Box (Rule 70.2(c)).**

ks report ax “oripinally filed " and are not annexed to thls report sincs they do not contoln amendments (Rules 70.16 and 70.17).
** Any replacsmens shees containing such amendments ssut be refivred to under itews ] and annaxed to this report. .

* Replacernent sheets which have been furnithed 1o the recelving Qffice in response to an invitation under Article 14 are referred o in|

Form PCT/IPEA/OS (Bax ) Quly 1998)



loseroerional sppliestion No.

P INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US02/10764

Y40

V. Reasoned statement under Rale 66.2(s)(t) with regard to movelty, laventive step or Industrial appicability;
clistions and explanations supporting such statement

1. STATEMENT
Novelty (N) Claims 143 YES
Claims NONE NO
Inventive Swep (IS) Claims 143 YBS
Clalms NONE NO
Industrial Applicability (LA) Claipa 143 YES
Clalms NONE NO

2. CITATIONS AND EXPLANATIONS

Chalms 1-4) meet the criteria sot out In PCT Asticle 3303)-(3), because the prior art doee aot sewch or fairly sugpest S claimad

muclelc’ achls encoding a transcriptions] wnit encoding a signal sequence from a first finviviros structural prosein and an

portion from a seoond, different fiavivirus stroctorl protein. The prior sct also falls 1o teach or sugjest the various methods of ee

employing eid treascriptional ok and the imxmmogens eacoded thereby. Whils the prior art provides recombinant fiavivine

chimers, & does not describe or suggest the clalmed faviviros stroctural chimesas. Morcover, the toachings of the prior ant fall
NEW CITATIONS brim o - '

Form PCT/IPEA/409 (Box V) (July 1958)



<110>

<120>
<130>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>

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

<220>
<223>

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

<220>
<221>
<222>

<400>

y4r

SEQUENCE LISTING
The Govermment of the United States of America, as

represented by the Secretary, Department of Health and Human
Services, c¢/o Centers for Diseame Control and Prevention

Chang, Gwong-Jen J.
NUCLEIC ACID VACCINES FOR PREVENTION OF FLAVIVIRUS INFECTION
6395-66423

PCT/US02/10764
2002-04-04

09/826,115
2001-04-04

09/701,536
2000-11-29

PCT/US898/122598
1999-06-03

60/087,908
1998-06-04

61
PatentIn version 3.2
1
48

DNA
Artificial Sequence

Description of artificial sequence; note = synthetic conmstruct

misc_feature
{1)..(4B)
Amplimer 14DV3B9

CDS
(25}..(48)

1

cttggtacct ctagagccge cgec atg ggc aga aag Caa aac aas aga 48

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

<220>

Met Gly Arg Lys Gln Asn Lys Arg
1 5

2

8

PRT

Artificial Sequence



<223> Description of artificial sequence; note = synthetic construct
<400> 2

Met Gly Arg Lys Gln Asn Lys Arg
1 5

<210> 3

<211> 50

<212> DNA

<213> Artificiel Sequence

<220>
<223> Description of artificial sequence; note = synthetic construct

<220>

<221> misc_feature
<222> {1)..({50)

<223> Amplimer cld4DvV2453

<400> 3
ttttettttg cggeccgetca aacttamgea tgcacattgyg tcgetaagaa 50

<210> 4

<211> 486

<212> DNA

<213> Artificial Sequence

<220>
«<223> Description of artificial sequence; note = synthetic construct

<220>

<221> nispc_feature
222> (1)..(48)

<223> Amplimer YFDV389

<220>
<221> CDS
«222> (25)..(48)

<400> 4

cttggtacct ctagagccgec cgec atg cgt tce cat gat gtt ctg act 48
Met Arg Ser His Asp Val Leu Thr
1 5

<210> 5

<21l1> B8

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of artificial sequence; note = synthetic construct

«<400> 5



yyz

Met Arg Ser His Asp Val Leu Thr
1 5

<210> &

<211> 41

<212> DNA

<213> Artificial Seqguence

<220>
<223> Description of artificial sequence; note = synthetic construct

<220>

<221> misc_feature
<222> {1}..({41)

<223> Amplimer cYFDV2452

<400> 6
ttttecttttg cggececgetca cgecccaact cctagagaaa C 41

<210> 7

«<211> 51

<212> DNA

«<213> Artificial Seqguence

<220>
«<223> Description of artificial sequence; note = synthetic construct

<220>

<221> misc_feature
<222>» (1)..(51)

<223> Amplimer SLEDV410

<220>
«<221> CDS
<222> (25)..(51)

<400> 7

cttggtacct ctagagcege cgcc atg tct aaa aaa aga gga ggg AcCC aga 51
Met Ser Lys Lys Arg Gly Gly Thr Arg
1 5

«<210> 8

<211> 9

<212> PRT

«213> Artificial Seguence

<220>
<223> Description of artificial sequence; note = synthetic construct

<400> 8

Met Ser Lys lLys Arg Gly Gly Thr Arg
1l 5



<210> 9
<211> 238
<212> DNA
<213>

<220>
<223>

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

400> 9

misc_feature
{1).
Amplimer cSLEDV2449

. {38)

Artificial Sequence

ttttcecttttg cggecegetta ggcttgeoacg ctggttge

<210> 10
<211>
<212>

<213>

DNA

«220>
<223>

<220>
<221>
«222>
<223>

<220>
<221>
<222>

CDS
<400> 10

gacggatcgg
ccgecatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttceg
ccegecceatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac

actcacggog

7500

misc_feature
{1)..({7500)
pCDJE 2-7

(916) .. (3009)

gagatctece
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgecc
catgacctta
catggtgatg

atttccaagt

Artificial Sequence

gatcccctat
ctgcteccectg
Acaaggcaay
ctgecttegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacy
tgggactttc
cggttttgge

ctccacccca

ggtcgactct
cttgtgtgtt
gcttgacega
atgtacgggce
ttacggggtc
atggcccgec
tteccatagt
aasactgceca
tcaatgacgg
ctacttggea
agtacatcaa

ttgacgtcaa
4

cagtacaatc
ggaggtcget
caattgcatg
cagatatacyg
attagttcat
tggctgaceg
aacgccaata
cttggcagta
taaatggcece
gtacatctac
tgggcgtaga

tgogagtttg

tgctectgatg
gagtagtgcyg
aagaatctgc
cgttgacatt
agcccatata
cccaacgace
gggactttce
catcaagtgt

gcctggeatt

gtattagtca

tagcggtttyg

ttttpgcace

Description of artificial sequence; note = synthetic construct

K}

Description of artificial sequence; note = synthetic construct

60
120
180
240
300
360
420
480
540
600
660

720



aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggeg
gtaggcgtgt acggtgggag gtctatataa gcagagetet ctggctaact agagaaccea
ctgcttactg gcttatcgaa attasatacga ctcactatag ggagacccaa gcttggtacc

gagctcgoeg ccgocc atg ggc aga aag caa aac aas aga gga gga aat gaa
Met Gly Arg Lys Gln Asn Lys Arg Gly Gly Asn Glu

ggc
Gly

gga
Gly

aac
Asn
45

gag
Glu

gac
Asp

gag
Glu

gga
Gly

teq
Ser
125

tgg

Trp

taa

tag

ctg

aat

tca
Ser

gcce
Ala
30

Asn

aac
ABn

act
Thr

gat
Asp

cgg

Arg
110

gte
Val

ctg

atc
Ile

atg
Met

ctg
Leu
190

cgt

atc
Ile
15

atg
Mat

acg

ate
Ile

gtg
val
95

tge
Cys

caa
Gln

gat
Asp

ata
Ile
ctt
175
ttg

Leu

gac

1l

atg tgg ctc

Met

aag
Lys

gac
Asp

tge
Cys

acg
Thr
80

gat
Asp

acg
Thr

aca

tca
Ser

160

ggc
Gly

gtc
val

ttc

ttg
Leu

att
Iie

tgg
65

tac

tgc
Cys

cgy
Arg

cat
Hie

acg
Thr
145

aat
Asn

agt
Ser

gct
Ala

ata

tcg
Ser

gca
Ala
50

gtc
val

gaa
Glu

tog

acc
Thr

gag9
Gly
130

aaa
Lys

cct
Pro

aac
Asn

ccg
Pro

gcg agc ttg
Txp Leu Ala Ser Leu

aat
Asn
35

gac

AsBp

cgg

tgt
Cys

tgt
Cys

agg
Arg
115

gag
Glu

gee
Ala

ggc
Gly

sac
Asn

gct
Ala
195

20

ttec
Phe

gt
Val

gea
Ala

cct
Pro

gac
Amp
1lo0

cat
His

agt
Ser

aca

tat

ggt
Gly
180

tac

gee

cag
Gln

atc
Ile

atc
Ile

aag
Lys
85

aac
Asn

tcc
Ser

tca
Ser

cga

gct
Ala
165

caa
Gln

agt
Ser

agt

gca gttt gtc
Ala val val

gog
Gly

gty
val

caa
Gln

aag
Lys

cta
tat
150
ttc

Phe

cge
Arg

ttt
Phe

aag
Lys

att
Ile
55

gtc
val

acc
Thr

gaa
Glu

cga

gtg
val
135

ctc

ctg

gtg
val

aat
Asn

gcc

ctt
Leu
a0

cec
Pro

ggc
Gly

atg
Net

gtc
val

agc
Ser
120

aat
Asn

atg

gcg
Ala

gta
Val

tgt
Cys
200

act

ata
Ile
25

ttg
Leu

acc
Thr

tac

gge
Gly

tac
Tyr
105

aaa
Lys

aaa
Lys

gcg
Ala

tte
Phe
185

ctg

tog

10

get tgt gcg
Ala Cys Ala

atg
Met

tca
Ser

atg
Met

aat
ABn
90

gtc
val

aaa
Lys

act

gta
val
170

acec
Thr

gga
Gly

gtg

acc
Thr

aaa
Lys

tgt
Cys
75

gat

caa
Gln

tce
Ser

gag
Glu

gag
Glu
155

ctt

atc
Ile

atg
Met

gac

ate
Ile

gga
Gly
60

gag
Glu

cca
Pro

tat

gtg
val

gect
Ala
140
aac
ABn

ggc
Gly

ctc

ggc
Gly

ttg

780

840

951

1047

1095

1143

1191

1239

1287

1335

1383

1431

1479

1527

1575

473



ABn Arg
205

gtg ctg
val Leu

aca ttg
Thr Leu

gtc aga
Val Arg

gct cgg

Ala Arg
270

agt agc
Ser Ser
285

gga tgt
Gly Cys

tce tgc
Ser Cys

aaa tac
Lys Tyr

cat ggg
Mis Gly
aso

aca gta
Thr Val
365

gga gaa
Gly Glu

geg tet
Ala Phe

gag tgg
Glu Trp

gcg tgg
Ala Trp
430

Asp

gaa
Glu

gac
Asp

agt
Ser
255
tge
Cys

tat
Tyr

gga
Gly

acc

gaa
Glu
335

aat

aca

gte
val

tac
Tyr

ttt
Fhe
415

aga
Arg

Phe

gga
Gly

gtc
Val
240
tac
Tyr

cCcC
Pro

gtg
Val

ctt

agt
Ser
320
gtt
val

tat

cce
Pro

aca

gte
val
400

cat
His

aac

tcc

Ile

gat
Asp
225

cgce

tgc
Cys

acg

tgc
Cys

ttc
Phe
305
aaa
Lys

gec
Gly

tca
Ser

aat
Asn

cty
aes

atg
Met

gac
ABp

aga
Arg

gtt

Glu
210

age
Ser

atg
Met

tat
Tyr

act
Thr

aaa
Lys
290

ggg
Gly

gcg
Ala

att
Ile

gcg
Ale

gect
Ala
370

gac
Asp

acc
Thr

ctc
Leu

gaa
Glu

gtt

Gly

tge
Cys

att
Ile

cat
His

gya
Gly
275

caa
Gln

aag
Lys

att
Ile

tte
Phe

caa
Gln
as5s

cct
Pro

tgt
Cyn

gtg
Val

act
Ala

ctc
Leu
435

gact

Ala

ttg
Leu

aac
ABn

gct
Ala
260

gaa
Glu

ggc
Gly

gga
Gly

gag
Gly

gtg
val
340
gtt
val

tcg
Ser

gag
Glu

g9g
Gly

cte
420

cte
Leu

ctt

Ser

aca
Thr

atc
Ile
245

tca
Ser

gece
Ala

tte
Phe

agc
Ser
aga
325

cat
His

ogg
Gly

ata
Ile

cca
Pro

tca
Ser
405

cCC
Pro

atg
Met

Gly

ate
Ile
230
gaa
Glu

gtc
Val

cac
His

act

att
Ile
310
aca
Thr

gga
Gly

gcy
Ala

ace

aag
Lys

tog
Trp

gaa
Glu

tca

Ala
215

atg
Met

gce
Ala

act
Thr

aac
Asn

gac
ABD
295

gac

atc
Ile

acc
Thr

tce
Ser

ctc

375
agt

Ser

tca
Ser

acg

ttt
Phe

cag

Thr Trp val

gca
Ala

agc
Ser

‘gac
Asp

gag
Glu
280

cgt
Arg

aca

cag
Gln

ace
Thr

cag
Gln
360

Lys

gua
Gly

£ee

tee
Ser

gaa
Glu
440

aac
Asn

caa
Gln

atc
Ile
265

ang
Lys

ggeg
Gly

tgt
Cyn

cca
Pro

act
Thr
348

gcg
Ala

ctt

ctg

ctg

cct
Pro
425

gag
Glu

gac
ABp
ctt
250
tcg

Ser

cga
Arg

tgg
Txp

gca
Ala

gaa
Glu
330

teg

Eer

gca
Ala

got
Gly

aac
Asn

gte
val
410

teg
Ser

gcy
Ala

ggc

Asp

aaa
Lys
235
get
Ala

acyg

gect
Ala

gge
Gly

aaa
Lyn
315

aac

gaa
Glu

aag
Lyn

gac
AsSD

act
395

cat
His

age
Ser

cac
His

ctc

Leu
220

cca
Pro

gag
Glu

gtg
val

gat
Asp

aac
Asn
300

tte
Phe

atc
Ile

aac
Asn

ttt
Phe

tac
Tyr
380
gaa
Glu

agg

aca
Thr

gec
Ala

cat

1623

1671

1719

1767

1815

1863

1911

1959

2007

2103

2151

2159

2247

2295



) - =G

Thr
445

cag

Gln

tta
Leu

ctyg
Leu

aaa
Lys
tac
525
agc

Ser

tte
Phe

cCcc
Pro

atc
Ile

tca
Ser
605

gec
Ala

gee
Ala

atg
Met

ggc
Gly

ggy

Lys

gcg
Ala

aca
Thr

aay
Lys

aat
Asn
510

tct
Ser

cte

gtc
Val

ccc
Pro

aac
Asn
590

aca
Thr

tgg
Trp

gtt
val

tct
Ser

gtce
val
670

got

Gln

ttg
Leu

tca
Ser

ggc
Gly
495

ccg
Pro

ggg
Gly

aat
Asn

gcyg
Ala

ttc
Phe
575
cac
His

act
Thr

gac
Amp

cac
His

tgg
655
aac

Asn

gtg

Ser

gca
Ala

ggc
Gly
480

aca
Thr

gcg
Ala

agt
Ser

gac
ABp

act
Thr
560

gga
Gly

cat
His

ttg
Leu

tee

caa
Gln
640

atce
Ile

gca
Ala

cte

Val

gga
Gly
465

CAC
His

acc
Thr

atg
545

tecc
Ser

gac
ASp

toy

aag
Lys

ggc
Gly
625

gty

val

aca

cga

gty

val
450

gce
Alas

ctg
Leu

tat
Tyr

act

ggc
Gly
530

acc

agt
Sear

tcc
Ser

cac
His

gga
Gly
610

tct
Ser

ttt
Phe

caa
Gln

gac
Asp

ttc

Ala

atc
Ile

aaa
Lys

ggc
Gly

ggt
Gly
515

ccc

Pro

ccc
Pro

gce
Ala

tac
Tyr

aaa
Lys
595

gct
Ala

att
Ile

got
Gly

969
Gly

cga
Arg
675

tta

Leu

gtg
Val

tgt
Cys

atg
Met
500

cac

His

tge
Cys

gtt
Val

agc
Ser

atc
Ile
580
gect
Ala

caa
Gln

gga
Gly

ggt
Gly

cta
660
tca

Ser

gcg

Gly

gtg
val

agg
485
tgt

Cys

gga
Gly

aaa
Lys

gee
Gly

tca
Ser
565

gta
Val

gga
Gly

aga
Arg

999
Gly

gee
Ala
645

atg
Met

att
Ile

acc

Ser

gag
Glu
470

ctg

aca

att
Ile

cgg
550
aag

Lys

gtt
Val

age
Ser

ctg
Leu

gte
Vval
630

ttc
Phe

ggt
Gly

gct
Ala

aat

Gln
455

tac
Tyr

aaa
Lys

gaa
Glu

gte
val
ccg
535

crg

qtg
Val

gga
Cly

acg

gca
Ala
615

tte
Phe

aga
Arg

gcc
Ala

ttg
Leu

gty

Glu

tca
Ser

atg
Met

aasa
Lys

gtc
Val
520
att
Ile

gtg
Val

ctg

ctg

600

gcy
Ala

aac
Asn

aca

cta

gce
Ala
680

cat

Gly Gly Leu

age
Ser

gac
Asp

tte
Phe
505

att
Ile

get
Ala

aca
Thr

gtec
val

gae
Gly
585

ggc
Gly

ttg

tcc
Ser

cte

ctg
Leu
665

tte
FPhe

gct

tca
Ser

aaa
Lys
490

tcg

Ser

gaa
Glu

tece
Ser

gtg
Val

gag
Glu
570

gac

ABp

aag
Lys

ggc
Gly

ata
Ile

ttt
Phe
650

ctec
Leu

tta

taa

gtg
Val
475

ctg

ttc
Phe

ctc

gt
val

aac
Asn
555

atg
Met

ang
Lys

gec
Ala

gac
Asp

gga
Gly
635

a9y
Gly

tgg
Trp

gce
Ala

His
460

aag
Lys

gct
Ala

gcg
Ala

tcc
Ser

gcg
Ala
540

cce
Pro

gaa
Glu

cag
Gln

|44
Bhe
aca
620
aaa

Lys

gga
Gly

atg
Met

aca
Thr

2343

2391

2438

2487

2535

2583

2631

2679

2727

2775

2823

2871

2919

2967

3008

fy



Gly Gly Val Leu Val Phe lLeu Ala Thr Asn Val
690

685
ttagtttgag
atgctagagc
gcececteece
aaaatgagga
tggggcagge
tgggectctat
cgccctgtag
cacttgccag
tcgecggett
ctttacggca
cgccctgata
tcttgttcea
ggattttggg
cgaattaatt
caggcageag
caggctcccc
tcecegecect
cccatggetg
tattccagaa
gagcttgtat
ttgaacaaga
atgactggge
aggggegece
acgaggcage
acgttgtcac
tcctgtcatce
ggctgcatac
agcgagcacg

atcagggget

cggcecgeteg
tcgetgatca
cgtgeettce
aattgcatey
cagcaagygg
ggcttctgag
cggegeatta
cgecectageg
tcccegtcaa
cctecgacccece
gacggtttte
aactggaaca
gatttcggee
ctgtggaatg
tatgcaaagc
agcaggcaga
aactccgeee
actaattttt
gtagtgagga
atccattttc
tggattgcac
acaacagaca
ggttcttttt
gcggctateg
tgaagcggga
tcaccttget
gcttgatccg
tactcggatyg

cgcgecagec

agcatgcatc
gectogactg
ttgaccctgg
cattgtctpa
gaggattgag
gcggaaagaa
agegcgacgg
ccegetectt
gctctaaatc
saaaaacttg
cgeccetttga
acactcaacc
tattggttaa
tgtgtcagtt
atgcatctca
agtatgcaaa
atcecgecce
tttatttatg
gogctttttty
ggatctgatc
geaggttctco
atcggectget
gtcaagacceyg
tggctggeca
agggactggc
cetgeccgaga
gctacctgece
gaagecggte

gaactgttcg

695
tagagggecc
tgecttictag
aaggtgccac
gtaggtgtca
aagacsatag
ccagetggag
gtgtggtggt
tcgectttett
ggggcatcce
attagggtga
cgttggagte
ctatctcggt
asaatgagct
agggtgtaga
attagtcage
gcatgcatct

taactcegec

cagaggccga

gaggcctagg
aagagacagg
cggeegettg
ctgatgcege
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat
cattcgacca
ttgtegatca

ccaggctcaa

His Ala

tattctatag
ttgccageca
tcccactgte
ttctattctg
caggecatgct
ctctaggoey
tacgcgeagc
ccectteocttt
tttagggttc
tggttcacgt
cacgttcttt
ctattetttt
gatttaacaa
aagtccccag
aaccaggtgt
caattagtca
cagttcegece
ggcegectet
cttttgcaaa
atgaggatcg
ggtggagagy
cgtgttcegg
tgcecectgaat
teccttgegea
cgaagtgcecyg
catggctgat
ccaagcgaaa
ggatgatetg

ggcgcgeatg

tgtcacctaa
tetgttgttt
ctttcctaat
gousgtoogg
goagatgega
tatccccacg
gtgaccgcta
ctegocacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacy
gctececagg
ggaaagtccc
gcaaccatag
cattct;cgc
gcectectgage
aagctcceogg
tttcgeatga
ctattcgget
ctgtcagege
gaactgcagyg
gctgtgeteg
gggcaggatce
gcaatgcgge
catcgcateyg
gacgaagagc

cccgacggeg

Joes
3129
3189
3245
3309
3369
3428
3489
3549
3605
3669
3729
3789
3849
3509
3969
4029
4089
4148
4209
4269
4329
4389
4449
4509
4569
4629
4689

4749

' -y -



aggatctcgt
gettttetgg
cgttggctac
tgctttacgg
agttcttctg
atcacgagsat
ccgggacgee
ccceaacttg
cacaasataaa
atcttatcat
getgtttect
cataaagtgt
ctcactgecce
acgcgcgggy
gectgegeteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegtteag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccgge
tacgcgcaga
tcagtggaac
cacctagatce

aacttggtct

cgtgacccat
attcatcgac
ccgtgatatt
tatcgeeget
agcgggactc
ttcgattcca
ggctpgatga
tttattgcag
gcatttettt
gtctgtatac
gtgtgaaatt
aasagectggyg
gctttecagt
agaggeggtt
gtecgttegge
gaatcagggg
cgtaaaaagg
asaaatcgac
tttecececty
ctgtcegect
ctcagttegg
cccgaccget
ttatcgecac
gctacagagt
atctgcgecte
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt

gacagttacc

ggegatgect
tgtggcegge
gctgaagagc
ccecgattcge
tgggattcga
cecgeegeett
tcctocoageg
cttataatgg
cactgcatte
cgtcgacetc
gttatccget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggegage
ataacgeagy
ccgegttget
gctcaagtca
gaagctecct
ttectcecette
tgtaggtcgt
gegecttatce
tggcagcage
tcttgaagtg
tgctgaagee
cegetggtag
ctcaagaaga
gttaagggat
aaaaatgasg

aatgcttaat

gcttgecogaa
tgggtgtgge
ttggcggcga
agcgcatege
aatgaccgac
ctatgaaagg
cggggatctc
ttacaaataa
tagttgtggt
tagctagage
cacaattcca
agtgagctaa
gtegtgccag
gegetettee
ggtatcaget
aaagaacatg
ggegttittc
gaggtggega
cgtgegetet
gogaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggccteac
agttaccttc
cggtggttte
tcctttgatc
tttggtcatg
ttttaaatca

cagtgaggea
9

tatcatggtyg
ggaccgctat
atgggctgac
cttctatcge
caagcgacgc
ttgggcttcecyg
atgctpgagt
agcaatagca
ttgtccaaac
ttggegtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttectcge
cactcaaagg
tgagcaaaag
cataggctce
aacccgacag
cctgttcocga
gegetttete
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta

cctatctcag

gaaaatggcc
caggacatag
cgettecteg
cttcttgacg
ccaacctgee
gaatcgtttetL
tcttegeocea
tcacaaattt
tcatcaatgt
catggtcata
gagccggaag
ttgcgttgeg
gaatcggeca
tcactgactc
cggtaatacg
gccagcaaaa
gccccectga
gactataaag
ccctgeeget
aatgctcacg
tgcacgaacc
ccaacceggt
gagcgaggta
ctagaaggac
ttggtagcte
agcagcagat
ggtctgacge
aaaggatctt
tatatgagta

cgatctgtct

4809
4869
4929
4589
5049
5109
5169
5229
5289
5349
5409
5469
5529
5589
5649
5709
5769
5829
5889
5949
6009
6069
6129
6189
6249
6309
6369
6429
6489

6549

yys



atttcgttca
cttaccatct
tttatcagca
atccgcctec
taatagtttg
‘tggtatgget
gttgtgcaaa
cgcagtgtta
cgtaagatge
gcggcgaccy
aactttasaa
accgectgttg
ttttacttte
gogaataagg
aagcatttat
taaacaaata
<210> 11

<211> 697
<212>
<213>

<220>
<223>

«<400> 11

PRT
Artificial Sequence

tccatagttg
ggececagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcaget
aaagcggtta
tcactcatgg
ttttctgtga
agttgetett
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttcege

cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgeceattge
cecggttcceca
gctectregg
ttatggcagc
ctggtgagta
gcecggegte
ttggaasacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag

gcacatttee

Description of artificial

cgtcgtgtag
accgcgagac
ggocgagegce
ccgggaagect
tacaggcatc
acgatcaagg
tcctecepgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttecggpg
cactegtgea
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg

ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctecttactg
tcattctgag
aataccgege
cgaaaactct
cccaactgat
aggcaaaatg
ttccttttte
tttgaatgta

ccacctgacyg

tacgggaggg
cggctccaga
ctgcaacttt
gttcgecagt
gctegtegtt
gatcccccat
gtaagttgge
tcatgceate
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattyg
tttagaasaa

t

6609
6669
6729
6789
6849
6909
6969
7029
7089
7149
7209
7269
7329
7389
7449

7500

Begquence; note = synthetic construct

Met Gly Arg Lys Gln Asn Lys Arg Gly Gly Asn Glu Gly Ser Ile Met

1

5

10

15

Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala Gly Ala Met Lys
25

3o

leu Ser Asn Phe Gln Gly Lys Leu Leu Met Thr Ile Asn Asn Thr Asp

a5

40

45

Ile Ala Asp Val Ile val Ile Pro Thr Ser Lys Gly Glu Asn Arg Cys

50

55

10



T
65

cys

His

145

Ser

Ala

Ile

Asp

Cys

Cys

val Arg

Glu Cys

Trp Cys

Thr Arg
115

Gly Glu
130

Lys Ala

Pro Gly

Asn Asn

Pro Ala
195

Glu Gly
210

Ser Cys

Met Ile

Tyr His

Thr Gly

275

Lys Gln
290

Ala

Pro

Asp

100

His

Ser

Thr

Gly
is80

Tyr

Ala

Asn

Ala

260

Glu

Gly

Ile

Lys

85

Asn

Ser

Ser

Ala

165

Gln

Ser

Ser

Thr

Ile

245

Ser

Ala

Phe

Asp

70

Leu

Gln

Lys

Tyr

150

Phe

Arg

Phe

Gly

Ile

230

Glu

val

His

Thr

val

Glu

Arg

val
135

val

ABn

Ala

215

Met

Ala

Asn

Asp
295

Gly

Met

Val

Ser

120

Asn

Met

Ala

Val

Cya
200

TYyr

Gly

Tyr

lo05

Arg

Lys

Lys

Ala

Phe
185

Met

Asn
90

vVal

Lys

Vval
170

Thr

Cys

75

A8p

Gln

Ser

Glu

Glu

155

Ile

Leu Gly Met

Thr Trp Val

Ala

Ser

ASp

Glu

280

Arg

ABn

Gln

Ile

265

Lys

Gly

Asp

Ser

Trp

Asp

Lys

235

Ala

Ala

Gly

11

Glu

Pro

Tyr

val

Ala

140

ABn

Gly

Leu

Gly

220

Pro

Glu

Val

Asp

Asn
300

Asp

Glu

Gly

Ser

125

Trp

Trp

Asn
205

val

val

Ala

Ser
285

Thr

Asp

Arg

110

val

Leu

Ile

Met

Leu
190

Leu

Arg
270

Ser

Ile

val
95

Cys

Gln

Asp

Ile

175

ABp

Glu

Asp

Ser
255

Cys

TYr

Gly Cys Gly

Thr
80

Asp

Ser

Arg

160

Gly

Val

Gly

val

Tyr

Pro

Val

Leu

yy6



Phe Gly

305

Lys Ala

Gly 1le

Ser Ala

ABn Ala
370

385

Met Thr

Asp Leu

Arg Glu

val val
450

Gly Ala

465

His Leu

Thr Tyr

ABp Thr

Asp Gly
530

Lys

Ile

Phe

Gln

355

Pro

Val

Leu

435

Ala

Ile

Lys

Gly

Gly

515

Pro

Gly

Gly

val

340

val

Ser

Glu

Gly

420

val

Cys

Met

500

His

Cys

Ser

Arg

325

His

Gly

Ile

Pro

Ser

405

Pro

Met

Gly

Val

485

Gly

Lys

Ile

310

Gly

Ala

Thr

390

Lys

Glu

Ser

Glu
470

Ile

Asp

Ile

Thx

Ser

Leu

375

Ser

Ser

Phe

Gln

455

Tyr

Lys

Glu

Val

Bro
535

Thr

Gln

Thr

Gln

360

Lys

Gly

Ser

Glu

Glu

Ser

Met

Lys

val

520

Ile

Cys

Pro

345

Ala

Leu

Pro

425

Glu

Gly

Ser

ABp

Phe

505

Ile

Ala

Ala

Glu

330

Ser

Ala

Gly

Asn

val

410

Ser

Ala

Gly

Ser

Lys

450

Ser

Glu

Ser

Lys Phe
315

Asn Ile

Glu Asn

Lys Phe

Asp Tyr
380

Thr Glu
3ss

His Arg

Ser Thr

His Ala

Leu His

Val Lys
475

Leu Ala

Phe Ala

Leu Ser

val Ala
540

12

Ser

Lys

Hia

Thr

365

Gly

Ala

Glu

Ala

445

Gln

Leu

Lys

525

Ser

Cys Thr

Tyr Glu
335

Gly Asn
3s0

Val Thr

Glu val

Phe Tyr

Trp Phe
415

Trp Axg
430

Lys Gln

Ala Len

Thr Ser

Lys Gly

495

Asn Pro
510

Ser Gly

Leu Asn

Ser
320

val

Tyr

Pro

Thr

val

400

His

Asn

Ser

Ala

Gly

Ala

Ser

Asp



Met Thr

545

Ser Ser

Agp Ser

Trp Hie

Pro

Ala

TYx

Lys
585

Lys Gly Ala

610

Gly Ser Ile

625

Val Phe Gly

Thr Gln Gly

Arg ABp Arg

675

Val Phe Leu

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

«220>
<223>

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

<400>

12
a6
DNA

Val Gly

Ser Ser
565

Ile val
580

Ala Gly

Gln Arg

Gly Gly

Gly Ala

645

Leu Met
660

Ser Ile

Ala Thr

Arg

550

Lys

val

Ser

Leu

val

630

Gly

Ala

AsBn

val

Gly

Ala

615

Phe

Arg

Ala

val
695

Artificial Sequence

Description of artificial seguence; note = synthetic construct

miec_feature
(1)..(46)
WN 466

12

Val

Axg

Leu
600

Ala

Asn

Ala
680

Hise

Thr

val

Gly

Gly

Leu

Ser

Led
665

Phe

Ala

Val Aen Pro
555

Glu Met Glu
570

Asp Lys Gln

Lye Ala Phe

Gly Asp Thr
620

Ile Gly lLys
635

Phe Gly Gly
650

Leu Trp Met

Leu Ala Thr

Phe Val

Pro Pro

Ile ABn
590

Ser Thr
605

Ala Trp

Ala val

Met Ser

Gly val

670

Gly Gly
685

cttggtacce gtcteggege cgtgaccctc tcgaacttcc agggea

«<210>
<211>

13
43

13

Ala

Phe
575

His

Amp

His

val

Thr

Gly

His

Leu

Fhe

Gln

640

Ile

Ala

46

477



<212>
<213>

<220>
<223>

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

<400>

DNA
Artificial Sequence

Description of artificial sequence; note = synthetic construct

misc_feature
{1)..{43)
CWN2444

13

agaggcactt gcacgtgcgg acttccgceccg gogaaaaaga aaa 43

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

<220>
<223>

<220>
<221>
<223>

<440>

1l

14

24

PRT

Artificial Sequence

Description of artificial sequence; note = synthetic construct

MISC_FEATURE
JE Signal

14

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
5

10 15

Val val Ile Ala Cys Ala Gly Ala

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

<220>
<223>

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

<220>
<221>
<222>

<400>

20

15

5308

DNA

Artificlal Sequence

Description of artificial sequence; note = gynthetic construct

misc_feature
{1)..(5308)
pPCBWN

CDSs
{911}..(2986)

15

gacggatcgg gagatctccc gatccectat ggtgcactct cagtacaatc tgctctgatg 60

14



ccgeatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttecey
cccgeccatt
attgacgtca
atcatatgcc
atgcccagta
tecgetattac
gactcacggg
caaaatcaac
ggtaggcgte
actgcttact

cgeocgccgec

agc
Ser

ttc
Phe
30

gtc
Val

gca
Ala

cca
Pro

aca
Thr

cac
His
110

ttg
15
cag

Gln

atc
Ile

atg
Met

gtg
Val

aag
Lys
95

tca
Ser

aagccagtat
ttaagctaca
gecgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg
gatttccaag
gggactttcc

tacggtggga

ctgctcectyg
acaaggcaag
ctgcttegeyg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacyg
tgggactttc
cggtttttgg
tctccaccee
aaaatgtcgt

ggtctatata

cttgtgtgtt
gcttgaccga
atgtacggge
ttacggggtc
atggececegec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cagtacatca
attgacgtca
aacaactccg

agcagagctc

ggcttatcga aattaatacg actcactata

ggaggtcget
caattgeatg
cagatatacg
attagttcat
tggctgacey
aacgccaata
cttggcagta
taaatggccc
gtacatctac
atgogogtog
atgggagttt
ccccattgac
tctggectaac

gggagaccca

atg ggc aag agg tcc gcc ggc tca atc atg tgg
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala

1

5

10

gca gtt gtc ata gct tgt gca ggce

gcc gtg ace

Ala Val

aag
Lys

ggc
Gly

att
Ile

acg
Thr

gat
Asp

otg
val
65
ctg teg
Ser
80

tca
Ser

gca
Ala

cgc
Arg

aga
Arg

Val

otg
Val

cca
Pro
50

gga
Gly

get
Ala

gtc
Val

agt
Ser

Ala
20

Ile

atg
Met
35

atg
Met

gct
Ala

aca
Thr

tac
Tyr

atg
Met

ggt aat
Gly Asn

tac
Tyr

gtc
val
100

CUg agy
Arg
115

Cys

acg
Thr

gct
Ala

tge
Cys

gat
Asp
85

tca
Ser

Ala Gly Ala

aat
Asn

gect
Ala
40

gta
Val

aac
Asn

aag
Lys
55

gga
Gly

act
Thr

gat
Asp
70

gat
ABp

cca
Pro

gac
Asp

gaa
Glu

tat
Tyx

aga
Arg

gga
Gly

aca
Thr

ctg gtg
Val

120

15.

val Thr
25

act
Thr

gac
Asp

cta
Leu

tge
Cys

act
Thr

atec
Ile

atc
Ile

gac
Asp
90

acc
Thr

tge
Cys
105

aca
Thr

cag
Gln

ctc
Leu

gte
Val

att
Ile

tat

Tyx
75

tgt
Cys

aag
Lys

cac
His

gagtagtgcg
aagaatctgce
cgttgacatt
agcccatata
cccaacgace
gggactttcc
catcaagtgt
gcctggecatt
gtattagtca
atagcggttt
gttttggcac
gcaaatgggc
tagagaaccce
agcttggtac

cte geg

tcg aac
Eer Asn

gat
Asp
45

aca
Thr

gtec
val
60

aga
Arg

tgc
Cys

gaa
Glu

tgc
Cys

tog
Trp

‘aca
Thr

cgc
Arg

gga gaa
Gly Glu
125

120
180
240
300
360
420
480
540
6§00
680
720
780
B40
S00

949

997

1045

1093

1141

1189

1237

1285

Y4 &



agc
Ser

aca
Thr

tat
Tyr

atg
Met

tac
Tyxr
180

gtg
Val

gtg
Val

aat
Asn

gct
Ala

gaa
Glu
270

gga
Gly

gga
Gly

gga
Gly

gtc
vVal

gtt
Val
350

act
Thr

agg
Arg

geco
Ala

cag
Gln
17%

agce
Ser

tct
Ser

act
Thr

atg
Met
acc
255

get
Ala

gtg
Val

agc
Ser

aga
Arg

cat
His
335

gga
Gly

cta

tat
TyYr
ctyg
160

aga

ttc
Phe

goa
Gly

atc
Ile

gag
Glu
240

gtc
Val

cac
His

gtg
Val

att
Ile

acc
Thr
320

oga
Gly

gee
Ala

gcq
Ala

ttg

145

gty
val

gtt
val

aac
Asn

geca
Ala

atg
Met
225

gcg
Ala

age
Ser

aat
Asn

gac
Asp

gac
Asp
305

ate
Ile

cca
Pro

act
Thr

aac
ABNn
130
gta
val

gea
Ala

gtg
val

tgce
Cys
aca
210
tct

Ser

gce
Ala

gat
ASp

gac
ABp
agg
250

aca
Thr

ttg
Leun

act
Thr

cag
Gln

aag
Lys

aaa
Lys

gece
Ala

ttt
Phe

ctt
185

tog

aag
Lys

aac

cte

Lys
275

ggc
Gly

tgc
Cys

aaa
Lys

act
Thr

gca
Ala
355

aag
Lys

aca
Thr

gte
val

gtc
val
180

gga
Gly

gtg
val

gac
ABD

ctg

tcc
Ser
260

cgt
Arg

tgg
Trp

gce
Ala

gag
Glu

gtg
val
340

gog
Gly

gag
Gly

gaa
Glu

att
Ile
ie5

gtg
val

atg
Met

gat
Asp

aag
Lys

gca
Ala
245

acc

get
Ala

ggc
Gly

aaa
Lys

aat
Asn
325

gag
Glu

aga
Arg

get
Ala

tca
Ser
150

ggt
Gly

cta
Leu

agc
Ser

ttg

cct
Pro
230

gag
Giu

aaa
Lys

gac
Asp

aac
Asn

ttt
Phe
310

atce
Ile

teg
Ser

ttc
Phe

tgg
Trp
135

tog
Trp

tgg

ttg
Leu

aac
Asn

gtt
val
215

acc

gte
Val

get
Ala

cca
Pro

ggac
Gly
295

gcc

Ala

aag
Lys

cac
His

agc
Ser

atg
Met

atc
Ile

atg
Met

ctt
Leu

aga
Arg
200

ctc
Leu

atc
Ile

cge
Arg

gcyg
Ala

gct
Ala
280

tgc
Cys

tgc
Cys

tac
Tyr

gge
Gly

atc
Ile
360

16

gac
Agp

ttg
Leu

ctt
Leu

ttg
1p5

gac
Asp

gaa
Glu

gat
Asp

agt
Ser

tgc
Cys
265

ttt
Phe

gga
Gly

tct
Ser

gaa
Glu

aac
Asn
345

act
Thr

agc
Ser

age
Axg

oog
Gly
170

gtg
Val

tte
Phe

‘Gly

gtg
Val

tat

Tyr
as50

cCcg
Pro

gty
Val

cta
Leu

gtg
Val
330

tac
Tyr

cct
Pro

acc

aac
Asn
155

agc

Ser

gcc
Ala

ttg

gac
Asgp

aag
Lys
235

tge
Cys

acc

tge
Cys

ttt
Phe

aag
Lys
315

gece
Ala

tee
Ser

gcg
Ala

aag
Lys
140

cct
Pro

aac
Asn

cca
Pro

gaa
Glu

agc
Ser
220

atg
Met

tat
Tyr

atg

aga

ggc
Gly
300

gca
Ala

att
Ile

aca
Thr

gcg
Ala

gcc
Ala

gga
Gly

acc

gct
Ala

gga
Gly
205

tge
Cys

atg
Mat

ttg

gga
Gly

caa
Gln
285

Lys

ata
Ile

tte

cag
Gln

cct
Pro
365

1333

l3el

1429

1477

1525

1573

1621

1669

1717

1765

1813

1861

1509

1857

2005



tca
Ser

gaa
Glu

gga
Gly

ctc
Leu

tta
Leu
430

ttg
Leu

cct
Pro

aag
Lys

ggc
Gly

gat
Gly
510

cct
Pro

cca
Pro

gce
Ala

tac
Tyr

aag
Lys
580

tac
Tyr

cca
Pro

aca
Thr

cct
Pro
415

atg
Met

ggc
Gly

gtg
Val

tgt
Cys

gte
val
495

cac
His

tge
Cys

gtg
Val

aac
Asn

ata
Ile
575

tct
Ser

aca
Thr

cgy

aag
Lys
400

tgg
Trp

gag
Glu

tca
Ser

gaa
Glu
aga
480
tgt
Cys

gec
Gly

aana
Lys

gac
Gly

gct
Ala
560

gty
val

gga
Gly

cta
Leu

tca
Ser
385

acg

agc
Ser

ttt
Phe

caa
Gln

ttt
Phe
465

gtg
Val

tca
Ser

act
Thr

gtt
val
aga
545
aaqg

Lys

gtg
val

agc
Ser

aag
Lys
370

999
Gly

ttc
Phe

agt
Ser

gag
Glu

gag
Glu
450

tca
Ser

aag
Lys

aag
Lys

gtg
val

cct
Pro
530

ttg

gte
Val

ggc
Gly

agc
Ser

ctt
Leu

att
Ile

ttg
Leu

gct
Ala

gaa
Glu
435

gga
Gly

agc
Ser

atg
Met

get
Ala

gtg
val
515

atc
Ile

gtc
val

ctyg
Leu

aga
Arg

att
Ile
595

gga
Gly

gac
ABD

gtc
Vval

gga
Gly
420

cca
Pro

gee
Ala

aac
Asn

gaa
Glu

ttc
Phe
500

ttg

tcg
Ser

act
Thr

att
Ile

gga
Gly
580

ggc
Gly

gaa
Glu

acc
Thr

cat
His
405

agt
Ser

cac
Hie

ctg

act
Thr

aaa
Lys
485

aag
Lys

gaa
Glu

tca
Ser

gtc
val

gaa
Glu
565

gaa
Glu

aaa
Lys

tat
Tyr

aat
Asn
390

cgt

act
Thr

gce
Ala

cat
His

gtc
val
470

ttg
Leu

ttet
Phe

ttg
Leu

gtg
Val

aac
Asn
550

ttg
Leu

caa
Gln

gcc
Ala

gg8
Gly
375

gea
Ala

gag
Glu

gtg
val

acg
Thr

caa
Gln
455

aag
Lys

cag
Gln

ctt
Leu

cag
Gln

gct
Ala
535

cct
Pro

gaa
Glu

cag
Gln

ttt
Phe

gag
Glu

tac
Tyr

tgg
Trp

tog
Trp

aag
Lys
440
get
Ala

ttg

ttg

ggg
Gly

tac
Tyr
520
tca
Ser

ttt
Phe

cca

atc
Ile

aca
Thr
600

17

gty
Val

aca
Thr

gtg
Val

gac tgt
Asp Cys
k]I

tac gtg atg act ptt

Tyr

ttc
Phe

agg
Arg
425

cag
Gln

kg
Leu

acg
Thr

aag
Lys

act
Thr
505

act

Thr

ttg

gtt
val

cce
Pro

aat
AgBn
585

acc
Thr

Val

atg
Met
410

aasc
Asn

tct
Ser

gect
Ala

tcg
Ser

gga
Gly
490

ccc

Pro

ggc
Gly

aac
Asn

tca
Ser

ttt
Phe
570

cac
His

acc

Met
a9s

gac

Asp

agea
Arg

gtg
val

goa
Gly

ggt
Gly
475

aca

gcg
Ala

acy

gac
Asp

gtg
val
555

agga
Gly

cat
His

ctc

Thr Val

ctc aac
Leu Asn

gag acg
Glu Thr

ata gca
Ile Ala
445

gcec att
Ala Ile
460

cat ttg
His Leu

acc tat
Thr Tyr

gac aca
Asp Thr

gat gga
Asp Gly
525

cta acg
Leu Thr
540

gce acg
Ala Thr

gac tca
App Ser

tgg cac
Trp His

asa gga
Lys Gly
605

2053

2101

2149

21987

2245

2293

2341

2388

2437

2485

2533

2581

2629

2677

2725

Y44



gcg cag aga cta gcc get cta gga gac aca gct tgg gac ttt gga tca 2773

Ala Gln Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser

610 615 620
gtt gga ggg gtg ttc acc tca gtt ggo aag get gtc cat caa gtg ttc 2821
val Gly Gly Val Phe Thr Ser Val Gly Lys Ala Val His Gln val Phe
625 630 635
gga gga gca ttc cge tca ctg ttc gga ggc atg tec tgg ata acg caa 2869
Gly Gly Ala Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gln
640 645 650
gga ttg ctg ggg gect ctc ctg ttg tgg atg ggce atc aat get cgt gat 2917
Gly Leu Leu Gly Ala Leu Leu Leu Trp Met Gly Ile Aen Ala Arg Asp
655 660 665

agg tce ata gct ctc acg ttt ctc goca gtt gga gga gtt ctg ctc ttc 2965
Arg Ser Ile Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe

670 675 680 685

ctc tcc gtg aac gtg cac gcc tgaaggcegge cgotcgageca tgcatctaga 3016
Leu Ser val Asn Val His Ala

690

gggcectatt ctatagtgtc acctaaatgc tagagctcge tgatcagoect cgactgtgcec 3076
ttctagttge cagecatctg ttgtttgeece ctcccccgtg cocttecttga ccctggaagg 3136
tgeceacteec actgtecttt cctaataasa tgaggasatt gcatcgecatt gtctgagtag 3196
gtgtcattct attctqgggyg gtoggotogg gcaggacagc aagggggagg attgggaaga 3256
caatagcagg catgetgggg atgeggtggg ctctatgget tctgaggegg aaagaaccag 3316
ctgcattaat gaatcggoca acgegegggg agagacagtt tgegtattgg gogetcttee 3376
gettectege tocactgacte getgegeteg gtogttcogge tgeggegage ggtatcaget 3436
cactcaaagg cggtaatacg gttatccaca gaatcagggyg ataacgcagg aaagaacatg 3496
tgagcaasag gccagcaasa ggccaggasc cgtasaaagg ccgegttgcot ggegtttttc 3556
cataggctcee gecccectga cgagcatcac aaaasatcgac gctcaagtca gaggtggega 3616
aacccgacag gactataaag ataccaggeg tttccccetg gaagctccct cgtgegoetet 3676
cctgttocga ccctgeeget taccggatac ctgteegect ttcecteccttc gggaagegtg 3736
gcgetttete atagetcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 3796
ctgggectgty tgcacgaacc ccecgttcag ccecgaccget gegecttate cggtaactat 3856
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcage cactggtaac 3916
aggattagca gagcgaggta tgtaggeggt gctacagagt tcttgaagtg gtggcoctaac 3976
tacggctaca ctagaagaac agtatttggt atctgcgetc tgctgaagec agttaccttc 4036
ggaaasagag ttggtagcte ttgatccgge aaacasaccae ccgeiggtag cggtggttitt 4096

ls



tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgegce
cgaaaactct
cccaactgat
aggcaaaaty
ttcecttttte
tttgaatgta
ccacctgacg
<210> 16

<211> 692
<212> PRT
<213>

<220>
<223>

<40D0> 16

agcagcagat
ggtctgacge
aaaggatctt
tatatgagta
cgatctgtet
tacgagagyy
cggctcecaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatcccccat
gtaagttgge
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
tttagaaaaa

tc

tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atcegectcee
taatagtttg
tggtatgget
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccg
aactttaaaa
accgctgttg
ttttacttte
gogaataagg
aagcatttat

taaacaaata

Artificial Sequence

anaaaaggat
gaasactcac
cttttaaatt
gacagttacc
tccatagttg
ggecccagty
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgetctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttccge

ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactecece
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattge
cecggttccca
gctccttegg
ttatggcage
ctggtgagta
gceceggegte
ttggaaaacg
cgatgtaacc
ctgggtgage
aatgttgaat
gtctcatgag

gcacatttce

tcctttgate
tttggtcatyg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggcegagege
ccgggaaget
tacaggcatc
acgatcaagg
tcctcecgate
actgcataat
ctcaaccaag
aatacgggat
ttcttegggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala

1

5

10

15

val Val Ile Ala Cys Ala Gly Ala Val Thr lLeu Ser Asn Phe Gln Gly
25

20

19

30

4156
4216
4276
4336
4396
4456
4516
4576
4636
4696
4756
4816
4876
4936
4956
5056
5116
5176
5236
5296

5308

Description of artificial sequence; note = synthetic construct

yso



Lys

Ile

val

65

Ser

Ala

Ala

145

Vval

val

Ala

Met

225

Ala

Ser

val

Pro

50

Gly

Ala

val

Ser

ABn

130

val

Ala

val

Cys

Thr

210

Ser

Ala

Asp

Met

35

Thr

TYyr

Gly

Arg

115

Lys

Lys

Ala

Phe

185

Trp

Lys

ABn

Leu

Met

Ala

Mat

Asn

Val

100

Lys

Thr

Val

Val

180

Gly

Val

Asp

Ser
260

Als

Cys

Asp

85

Arg

Ser

Gly

Gly

Ile

165

Vval

Met

Asp

Lys

Ala

245

Thr

val

Gly

Asp

70

Pro

Ala

Ser

150

Gly

Ser

Leu

Pro

230

Glu

Lys

Asn

Lys

Asp

Glu

Gly

Trp

135

TP

Trp

Leu

ABn

Val

215

val

Ala

Ala

40

Asn

Thr

Asp

Val

120

Met

Ile

Met

200

Ile

Arg

Ala

Thr

Leu

Ile

Ile

Cys
105

Gln

Asp

Leu

185

Asp

Glu

Asp

Ser

Cyn
265

Asp

Cys

Thr

Asp

S0

Thr

Thr

Ser

Arg

Gly

170

val

Fhe

Gly

val

250

Pro

val

Ile

Tyr

75

Cys

Lys

His

ABn

155

Ser

Ala

Leu

Asp

Lys
235

Cys

Thr

20

Thx Asp

val Arg
60

Glu Cys

Trp Cys

Thr Arg

Gly Glu

125

Lys Ala
140

Pro Gly

Asn Thr

Pro Ala

Glu Gly

205

Ser Cys

220

Met Met

Tyr Leu

Met Gly

val

Ala

Pro

His
110

Ser

Tyr

Met

Tyr

190

val

Val

Asn

Ala

Glu
270

Ile

Met

Val

Lyo

95

Ser

Ala

Gln

175

Ser

Ser

Met

Thr
255

Ala

Thr

Asp

Leu

Ser

180

Arg

Phe

Gly

Ile

Glu

240

val

His



Asp

Asp

305

Ile

Pro

Leu

Ser

3gs

Ser

Phe

Gln

Phe

465

Val

Ser

Asp

Arg

290

Thr

Leu

Thr

Gln

Lys

370

Gly

Phe

Ser

Glu

Glu

450

Ser

Lys

Lys

Lys

275

Gly

Cys

Lys

Thr

Ala

355

Ile

Ala

Glu

435

Gly

Ser

Met

Ala

Arg

Trp

Ala

Glu

val

340

Gly

Gly

Agp

val

Gly

420

Pro

Ala

Asn

Glu

Phe
500

Ala

Gly

Lys

han

325

Glu

Glu

His
405

Ser

His

Thxr

Lys
485

Lys

ABp

Asn

Phe

310

Ile

Ser

Asn

aso

Arg

Thr

Ala

His

val

470

Leu

Phe

Pro Ala
280

Gly Cys
2595

Ala Cys

Lys Tyr

His Gly

Ser Ile

360

Gly Glu
375

Ala Tyr

Glu Txp

Val Trp

Thr lLys

440

Gln Alm

Lys Leu

Gln Leu

Leu Gly

Phe

Gly

Ser

Glu

Asn

345

val

Arg

425

Gln

Leu

Thr

Lys

Thr
505

val

Leu

Thr

val

330

Tyr

Pro

val

Met

410

Asn

Ser

Ala

Ser

Gly

490

Pro

Phe

Lys

315

Ala

Ser

Ala

Val

Met

395

Asp

Arg

Val

Gly

Gly

475

Ala

21

Arg

Gly

300

Ala

Ile

Ala

Asp

380

Thr

Glu

Ile

Ala

460

His

Thr

Asp

Gln
285

Lys

Ile

Phe

Gln

Pro
365

Cys

val

Ala
445

Ile

Tyr

Thr

Gly Val

Gly Ser

Gly Arg

val His

335

val Gly

350

Ser Tyr

Glu Pro

Gly Thr

Leu Pro
415

430

Leu Gly

Pro Val

Lys Cys

Gly Val

495

Gly His
510

val

Ile

320

Gly

Ala

Thr

Arg

Lys

400

Txp

Glu

Ser

Glu

480

Cys

Gly

i



Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys Lys
515 520 525

Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val Gly
530 535 540

Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn Ala
545 550 555 560

Lys Val Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile Vval
565 570 575

Vval Gly Arg Gly Glu Gln Gln Ile Asn His His Trp His Lys Sexr Gly
580 585 590

Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln Arg
595 600 605

Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser val Gly Gly
610 615 620

Val Phe Thr Ser Val Gly Lys Ala Val His Gln Val Phe Gly Gly Ala
625 630 635 640

Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gln Gly Leu Leu
645 650 655

Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser Ile
660 665 670

Ala Leu Thr Fhe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser val
675 680 685

Asn Val Hise Ala
690

«210> 17

<211> 5334

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of artificial sequence; note = synthetic construct

<220>
<221> misc_feature




<222>
<223>

<220>
<221>
<222>

CDSs
<400> 17

gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttceg
cecgeecatt
attgacgtca
atcatatgec
atgcccagta
tecgetattac
actcacggog
aaaatcaacyg
gtaggegtgt
ctgettactyg

tctagagccg

ggce tca
Gly Ser
15

gge gcc
30
aac aac

ABn Asn
45

gac act
Asp Thr

atc

atg aag
Gly Ala Met

acg gac
Thr Asp Ile Ala Asp Val

aac aga
Glu Asn Arg Cys

atc acg
Ile Thr Tyr Glu

(1) ..(5334)
pCBJE 1-14

(916) .. (3006)

gagatctcee
aagccagtat
ttaagctaca
gcgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgeccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

gettatcgaa

gatcccctat
ctgetcoctg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggtettgge
ctccaccceca
aaatgtecgta
gtctatataa

attaatacga

ccgecec atg ggc aga aag
Met Gly Arg Lys

1

atg

ttg

Lys Leu

att

tgg ctc
Ile Met Trp lLeu Ala

tcg aat
Ser Asn

gca

gcy
20
Phe
35

gac gtt

50

tgc

tgg gtc
Trp Val

tac gas

Arg Ala

tgt cct

Cvyn

agc ttg
Ser Leu Ala Val

atc
Ile val

cgg gca atc gac
Ile Asp Val

aag ctt
Pro Lys lLeu Thr

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacggge
ttacggggtc
atggccegec
ttccecatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctct

ctcactatag

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggecce
gtacatctac
tgggcegtqga
tgggagtttg
cccattgacg
ctggctaact

ggagacccaa

tgctctgatg
gagtagtgcg
aagaatctge
cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gecctggeatt
gtattagtca
tagcggtttg
ttttggecacc
caaatgggeg
agagaaccca

gettggtace

Caa AaC aaa aga gga gga aat gaa
Gln Aan Lys Arg Gly Gly Asn Glu

gca gtt

ttc cag ggg aag
Gln Gly Lys

att
Ile
55

gtg

gtc
70

acc

a3

10

gtc ata
Vval
25

ctt

Leu Leu Met

40

ccC acc
Pro Thr

gge tac

atg ggc aat
Met Gly Asn

gct
Ile Ala

tca
Ser

atg
Gly Tyr Met

tgt gcg
Cys Ala

ttg atg acc atc

Thr Ile

aaa gge
Lys Gly

tgt

Cys
75

gag
Glu

cca
Pro

gat
ABp

60

120

180

240

300

360

420

480

540

660

720

780

900

951

1047

1095

1143

1181

Yysv



gag
Glu

gga
Gly

tcg
Ser
125

tog
TP

tgg
Trp

tog
Trp

ctg

aat
Asn
205

gtg
val

aca
Thr

gte
val

get
Ala

agt

gat
Asp

cgy
Arg
110
gtc
Val

ctg

atc
Ile

atg
Met

ctg
190
cgt
Arg

ctyg

ttg

aga
Axg

cgg
Arg
270

agc

gtg
Val
95

tge
Cyvs

caa
Gln

gat
ABpD

aca
Ile

ctt
175

ttg

gac
Asp

gaa
Glu

gac
Asp

agt

gat
ABp

acg

aca

tca
Ser

agy
160

ggc
Gly

gtc
Val

ttc
Phe

gga
Gly

gte
val
240

tac

tgc
Cys

cgg
Arg

cat
Hie

acg
Thr
145
aat
Asn

agt
Ser

gct
Ala

ata
Ile
gat
225
cge

Arg

tgc

Sexr Tyr Cys

255

tge
Cys

tat

Ser Ser Tyr

285

gga
Gly

tcc
Ser

tgt
Cys

tgc
Cys

gga
Gly

acc
Thr

cece
Pro

gtg
val

ctt
Leu

agt
Ser

acg
Thr

tgc
Cya

ttc
Phe
305

aaa
Lys

tgg
Trp

acc
Thr

o499
Gly
130

aaa
Lys

cct
Pro

aac
Asn

ccg
Pro

gaa
Glu
210

agc
Ser

atg
Met

tat
Tyr

act
Thr

aaa
Lys
290

999
Gly

ycy
Ala

tgt
Cys

agy
Arg
115

gag
Glu

gec
Ala

guc
Gly

aac
Agn

gct
Ala
195

qga
Gly

tge
Cys

att
Ile

cat
His

gga
Gly
275

caa
Gln

aag
Lys

att
Ile

gac
Asp
100

cat
His

agt
Ser

aca
Thr

tat
Tyr

ggt
Gly
180

tac
Tyr

gec
Ala

ttg
Leu

aac
Asn

get
Ala
260

gaa
Glu

ggc
Gly

goa
Gly

g9q
Gly

85

aac
Asn

tce
Ser

tca
Ser

cga
Arg

gct
Ala
165

caa
Gln

agt
Ser

agt
Ser

aca
Thr

atc
Ile
245

tca
Ser

gce
Ala

ttc
Fhe

agce
Ser

caa
Gln

ang
Lys

cta
Leu

tat

Tyr
150

ttc
Phe

cge

ttt
Phe

gga
Gly

atc
Ile
230

gan
Glu

gte
val

CAC
His

act

att
Ile
310

aca
Thr

gaa
Glu

cga

gtg
Val
138

ctc

ctg

gtg
val

aat
Asn

gece
Ala
215

atg
Met

gct
Ala

act
Thr

aac
AsSn

gac
Asp
295

gac
Asp

atc
Ile

gtc
Val

agc
Ser
120

aat
Asn

atg
Met

gc9
Ala

gta
Val

tgt

Cys
200

act

gca
Ala

agc
Ser

gac
Asp

gag
Glu
280

cgt
Axg

aca
Thr

cag
Gln

tac
Tyr
105

agg
Arg

aaa
Lys

aaa
Lys

gcg
Ala

ttt
Phe
185

ctg

tgg
Trp

aac

caa
Gln

atc
Ile
265

aag
Lys

agg
Gly

tgt
Cys

cca
Pro

90
gtc
val

aga
Arg

aaa
Lys

act

gta
Val
170

acc

Thr

gga
Gly

gtg
val

gac
Asp

ctt
Leu
250

teg
Ser

cga
Arg

tgg
Trp

gca
Ala

caa
Gln

tee
Ser

gag
Glu

gag
Glu
155

ctt

ate
Ile

atg
Met

gac
ABD

aaa
Lys
235

get
Ala

acg
Thr

get
Ala

ggc
Gly

aaa
Lys
315

aac

Glu Asn

tat
Tyr

gtg
val

gct
Ala
140

aac
Asn

ggc
Gly

cte

ggc
Gly

ttg
Leu
220

cca

gag
Glu

gtg
Val

gat
ABp

aac
Asn
300

ttc
Phe

atc
Ile

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815

1862

1911



aaa
Lys

cat
His

aca
Thr
365
gga
Gly

gcy
Ala

gag
Glu

gcg
Ala

aca
Thr
445
cag
Gln

tta

ctg

aaa
Lys
tac
525
age

Ser

ttc
Phe

tac
Tyr

gog
Gly
350
gta
val

gaa
Glu

ttt
Phe

tog
Trp
tgg
430
aaa

Lys

gcg
Ala

aca
Thr

aaa
Lys

aat
ABen
510

tct
Ser

ctc

gtc
val

gaa
Glu
33s
aat
Asn

aca

gtc
val

tac

tte
Phe
415

cag
Gln

ttg

tca
Ser

ggc
Gly
495

ccg

Pro

ggag
Gly

aat
Asn

gcg
Ala

320
gtt
val

tat

ccc
Pro

aca
Thx

gtc
val
400

cat
His

aac
ABn

tce
Ser

gca
Ala

ggc
Gly
480

aca

gcg
Ala

agt
Ser

gac
Asp

act
Thr

age
Gly

teca
Ser

aat
ABn
ctg
38%
atg

Met

gac
Aep

gtt
val

gga
Gly
465

cac
Hia

ace
Thr

gac

gat
Asp

atg
Met
545

tee
Ser

att
Ile

gcg
Ala

get
Ala
370

gac
ABp

acc
Thr

cte

gaa
Glu

gtt
val
450

gec
Ala

ctg
Leu

tat
Tyr

act
Thr

ggc
Gly
530

acc
Thr

agt
Ser

tee
Fhe

caa
Gln
355

cct
Pzo

tgt
Cys

gtg
val

get
Ala

cte
Leu
435

gct
Ala

ate
Ile

aaa
Lys

gge
Gly

ggt
Gly
515

cce
Pro

cce
Pro

gec
Ala

gtg
Val
340

gtt
val

tcg
Ser

gag
Glu

ggg
Gly
cte
420
cte

Leu

ctt
Leu

gtg
val

tgt
Cys

atg
Met
500

cac
His

tgc
Cys

gtt
val

agce
Ser

325

cat
His

999
Gly

ata
Ile

cca
Pro

tca
Ser
405

cCcC
Pro

atg
Met

gag
Gly

gtg
val

agyg
Arg
485

tgt
Cys

gga
Gly

aaa
Lys

gog
Gly

tca
Ser

gga
Gly

gcg
Ala

acc
Thr

agg
Arg
390

Lys

tgg
Trp

gaa
Glu

tca
Ser

gag
Glu
470
ctg
Leu

aca
Thr

aca
Thr

att
Ile

cgg

550

aag
Lys

8CC
Thr

tce
Ser

ctc
Leu
375

agt
Ser

tca
Ser

acg
Thr

tte
Phe

cag
Gln
455

tac
Tyr

aaa
Lys

gaa
Glu

gtt
Val

ccg
Pro
535

ctg

gtg
val

25

acc
Thr

cag
Gln
360

aaa
Lys

gga
Gly

tet
Phe

tce
Ser

gaa
Glu
440

gaa
Glu

tca
Ser

atg
Met

asa
Lys

gte
val
520

att
Ile

gtg
Val

ctg
Leu

act
Thr
345
gcg
Ala

ctt

ctg

ctg

cct
425

gag
Glu

gga
Gly

agc
Ser

gac
Asp

tte
Phe
505

att
Ile

get
Ala

aca
Thr

gte
Val

330

Ser

gca
Ala

ggt
Gly

aac

gtc
val
410

teg
Ser

gcg
Ala

ggc
Gly

tca
Ser

aaa
Lys
490

tcg
Ser

gaa
Glu

tece
Ser

gtg
Val

gag
Glu

gaa
Glu

aag
Lys

gac
Asp
act
395
cat

His

age
Ser

cac
His

ctc

atg
Val
475

ctg

ttc
Phe

cte
Leu

gtt
val

aac
Asn
555

atg
Met

aac
Asn

ttt
Phe

tac

Tyr
380

gaa
Glu

aca

gee
Ala

cat
His
460

aag
Lys

gect
Ala

geg
Ala

tce
Ser

gcg
Ala
540

ecc
Pro

gaa
Glu

1859

2007

2055

2103

2151

2198

2247

2295

2343

2391

2439

2487

2535

2583

2631

§S3



tte
Phe
575

cCcC
Pro

cCcC
Pro

cac
His

aac
Asn
590

atc
Ile

aca act

Thxr

tca
Ser
605

gee
Ala

tgg
Trp

gac
Asp

cac
His

gece
Ala

gtt
val

tet
Ser

atg tgg
Met

655

aac
Asn

gte
val
670

ggc
Gly

gtg
Val

gog ggt
Gly Gly
685

gagcggeege
agctcgetga
cccegtgect
ggaaattgca
ggacagcaag
tatggettct
gucggtttgc
gtteggetge
tcaggggata
aaaaaggccg
aatcgacgct

ccccctggaa

teccgecttee

560

tec
Ser

tac

ate
Ile

565

gta
val

gtt
Val

gga agg gga
Gly Arg Gly

570

gac
ABD

aag cag
Lvs Gln

Gly Asp

cat
His

tgy
Trp

ttg
Leu

aag
Lys

cac
Him

goa
Gly

Tyr
580

gct
Ala

aaa
Lys
595

caa
Gln

get
Ala

610

ttt
Phe

ggc
Gly
625

caa
Gln
640

gtg
Val

atc
Ile

aca
Thr

gca
Ala

cga
Arg

ctc
Leu

gty
val

ter
Ser

ttt
Phe

caa
@ln

gac
ABD

ttec
Fhe Leu Ala

att
Ile

gga
Gly

ggt
Gly

gyt
Gly

cta
Leu
660

999
Gly

tca
Ser

cga
Arg
675

tta gcg

690

tegagcatge
tcagectcoga
tccttgacce
tcgeattgte
ggggaggatt
gaggcggaaa
gtattgggeg
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag
getecctegt

tcecetteggyg

atctagagag
ctgtgecectte
tggaaggtgce
tgagtaggtyg
gggaagacaa
gaaccagctg
ctctteccget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgetctect

aagcgtggeg

gga
Gly

aga
Arg

ggg
Gly

gcc
Ala
645

atg
Met

att
Ile

acc
Thr

age
Ser

acg

gca
Ala
615

ctg

tte
Phe

gte
Val
630

ttc
Phe

aga
Arg

gat
Gly

gec
Ala

ttg
Leu

get
Ala

aat
Asn

gtg
Vval
695
ccctattcta
tagttgocag
cactcccact
tcattctatt
tagcaggcat
cattaatgaa
tcctegetca
tcaaaggego
gcaaaaggcc
aggcteegec

ccgacaggac

gttccgacce

585

ctg ggc
Leu Gly
600
gcg ttg
Ala

tce
Ser

aac
ABn

ctc
Leu

aca
Thr

aag
Lys

ggc
Gly

ata
Ile

ttt
Phe

ttt
Phe

gce
Ala

gac aca
Agp

620

aaa
Lys

gga
Gly
635

gga
Gly

g9g
Gly

650

cta
Leu

ctg
Leu
665

ttc
Phe

gee
Ala
680

cat

His Ala

tagtgtcacc
ecatctghty
gtcetttect
ctgggoggty
gctggggaty
tcggccaacg
ctgactcecget
taatacggtt
agcaaaaggc
cccctgacga
tataaagata

tgccgecttac

ctttctcata getcacgetg

ctc
Leu

tta
Leu

atg
Met

tag
Trp

gece
Ala

aca
Thr

gct taattagttt

tanatgctag
tttgoccecte
aataaaatga
gggtggggca
cggtgggete
cgcggggaga
gcgceteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg

taggtatcte

2679

2727

2775

2823

2871

2919

2967

3016

3076
3136
3196
3256
3316
3376
3436
3496
3556
3616
3676
3736

3756



agtteggtgt

gaccgectgceg -

tcgccactgg
acagagttet
tgcgetctge
caaaccaccqg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgetg
aaccagccag
cagtctatta
aacgttgttg
ttcagctceg
gecggttaget
ctcatggtta
tctgtgactg
tgctettgec
ctcatcatty
tccagttcga
agegtttctg
acacggsaat
ggttattgte
gttcegegea
<210> 18

«<211> 697
<212>
<213>

<220>
<223>

PRT
Artificial Sequence

aggrecgtteg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactceecgt
caatgatacc
ccggaagggc
attgttgeceg
ccattgctac
gttcccaacg
cectteggtee
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

catttcceceg

ctccaagctg
taactatcgt
tggtaacagyg
gcctaactac
taccttcgga
tggtttttte
tttgatcttt
ggtcatgaga
tasatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgateogtt
gcataattct
aaccaagtca
acgggataat
ttcggagcga
tcgtgcaccc
aacaggaagg
catactctte
atacatattt

aaaagtgcca

Description of artificial

ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tetacggggot
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctecacegy
agtggtectg
gtaagtagtt
gtgtcacget
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgecac
aaactctcaa
aactgatctt
caaaatgcceg
ctttttcaat
gaatgtattt

cctgacgt

sequence; note =

27

acgaacccec
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggett
ctccagattt
caactttatc
cgccagttaa
cgtegtttgg
cccccatgtt
agttggececge
tgccatecegt
agtgtatgeg
atagcagaac
ggatcttacc
cagcatcttt
capaaaaggg
attattgaag

agaaaaataa

cgttcagcce
acacgactta
aggceggtget
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcett
ttggtctgac
tcgtteatec
accatetgge
atcagcaata
cgecctceatc
tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagty
gctgttgaga
tactttcace
aataagggcg
catttatcag

acaaataggg

3856
3916
3376
4036
4096
4156
4216
4276
4336
4396
4456
4516
4576
4636
4696
4756
4816
4876
4936
4996
5056
5116
5176
5236
5296

5334

synthetic construct

HSY



<400> 18

Met
1

Trp

Ile

Trp

65

Tyxr

Cys

His

Thr

145

Ser

Ala

1le

hsp

Gly Arg

Leu Ala

Ser Asn
35

Ala Asp
50

Val Arg

Glu Cys

Trp Cys

Thr Arg
115

Gly Glu
130

Lys Ala

Pro Gly

Asn Asn

Pro Ala

185

Glu Gly
210

Lys

Ser

20

Phe

val

Ala

Pro

Asp

100

Hise

Ser

Thr

Gly
180

Tyr

Ala

Gln

Gln

Ile

Ile

Lys

85

Asn

Ser

Ser

Axg

Ala

165

Gln

Ser

Ser

Ser Cys Leu Thr

ABn

Ala

Gly

val

ABD

70

Gln

Lys

Tyr

150

Phe

Arg

Phe

Gly

Ile

Lys

Val

Lys

Ile

55

val

Glu

Arg

val

135

Leu

val

Asn

Ala

215

Met

Arg

val

Leu

a0

Pro

Gly

val

Ser

120

Asn

Ala

val

Cys
200

Ala

Gly

Ile
25

Tyr

Gly

105

Lys

LysB

Ala

Phe

185

Leu

TIp

Gly
10

Ala

Ser

Met

Asn

val

val
170

Gly

val

Asn Glu

Cys Ala

Thr Ile

Lys Gly

Cys Glu
75

Asp Pro

Gln Tyr

Ber Val

Glu Ala

l40

Glu Asn

155

leu Gly

Ile Leu

Maet Gly

Asp Leu
220

Gly

Gly

ABn

45

Glu

Asp

Glu

Gly

Ser

125

Trp

Trp

Asn
205

Val

Asn Asp Lys Pro Thr

28

Ser

Ala

30

Asn

Asn

Asp

110

Val

Ile

Met

150

Arg

Leu

Ile Met

15

Met Lys

Thr Asp

Arg Cys

Ile Thr

Gln Thr

Asp Ser

Ile Arg
160

Leu Gly

175

Leu Val

Asp Phe

Glu Gly

Asp Val



225

Arg Met

Cys Lyn
290

Phe Gly

305

Lys Ala

Gly Ile

Ser Ala

Asn Ala
370

Leu Asp

Agp Leu

Arg Glu

Val val
450

Gly Ala

Ile

His

Gly

275

Gln

Lys

Ile

Phe

Gln

355

Pro

Val

Ala

435

Ala

Ile

Asn

Ala

260

Glu

Gly

Gly

Gly

Val

340

val

Ser

Glu

Gly

Leu
420

val

Ile
245

Ser

Ala

Ser

Arg

325

His

Gly

Ile

Pro

Ser

405

Pro

Met

Gly

val

230

Glu

val

His

Thr

Ile

31¢

Gly

Ala

k1 1)

Lys

Glu

Ser

Glu

Ala

ASD

295

AsSp

Ile

Thr

Ser

Leu

375

Ser

Ser

Gln
455

Ser Gln

App Ile
265

Glu Lys
280

Arg Gly

Gln Pro

Thr Thr
345

Gln Ala
350

Lys Leu

Gly Leu

Phe Leu

Ser Pro

Glu Glu
440

Glu Gly

Ser Ser

Leu

250

Ser

Arg

Trp

Glu

330

Ser

Ala

Gly

Vval

410

Ser

Ala

Gly

Ser

235

Ala

Thr

Ala

Gly

Lys

315

Asn

Glu

Lys

Asp

395

His

Ser

His

Val
29

Glu

Val

ABp

300

Phe

Ile

Tyr

380

Glu

Arg

Thr

Ala

His

460

Lys

Val Arg

Ala Arg
270

Ser Ser
285

Gly Cys

Ser Cys

Lys Tyr

His Gly
350

Thr val
365

Gly Glu

Ala Phe

Glu Trp

Ala Trp
430

Thr Lys
445

Gln Ala

Ser
255

Cys

Gly

Thr

Glu

335

Aan

val

Phe
415

Arg

Gln

Ser

240

Pro

Val

Ser
320

Val

Tyr

Pro

Thr

val

400

His

ABn

Ser

Ala

Gly

et



465

His Leu Lys

Thr Tyr Gly

Asp Thr Gly
515

Asp Gly Pro
530

Met Thr Pro
545

Ser Ser Ala

Asp Ser Tyr

Trp His Lys
585

Lys Gly Ala
610

Gly Ser Ile
625

Val Phe Gly

Thr Gln Gly

Arg Asp Arxg
675

val Phe Leu
690

<210> 19

Cya Arg
485

Met Cys
500

His Gly

Cys Lys

val Gly

Ser Ser
565

Ile Val
580

Ala Gly

Gln Arg

Gly Gly

Gly Ala

645

Leu Met
660

Sexr Ile

Ala Thr

470

Leu

Thr

Ile

550

Lys

val

Ser

Leu

val

630

Gly

Ala

Asn

Lys Met

Glu Lys

val val
520

Pro Ile
535

Leu Val

val lLau

Gly Arg

Thr Leu
600

Ala Ala
615

FPhe Asan

Ala Leu

Leu Ala
680

val His
695

ABD

Phe

505

Ile

Ala

val

Gly

585

Gly

Ser

Leu
665

Phe

Ala

475

Lys Leu
490

Ser Phe

Glu Leu

Ser Val

val Asn

555

Glu Met

570

Asp Lys

Lys Ala

Gly Asp

Ile Gly

635

Phe Gly
650

Leu Ala

30

Ala

Ala

Ser

Ala

540

Pro

Glu

Gln

620

Lys

Gly

Thr

Lys

TYr

525

Ser

FPhe

Pro

Ile

Ser

605

Ala

Ala

Met

Gly

Gly
685

Lys

ABn
510

Ser

Leu

Val

Asn
580

Thr

Trp

Val

Ser

Val
670

Gly

Gly

495

Pro

Gly

Asn

Ala

Phe

575

Ris

Thr

Asp

His

TIp

655

Asn

val

480

Ala

Ser

Asp

Thr

560

Gly

His

Leu

Gln
640

Ile

Ala



<211>
<212>
<213>

DNA

<220>
<223>

<220>
<221>
<222>

CDS
<400> 19

gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccegeccatt
attgacgtca
atcatatgec
atgcccagta
tcgctattac
actcacgggg
anaatcaacg
gtaggcgtgt

ctgcttactg

5283

Description of

(910)..(2964)

gagatctcec
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgaty
atttccaagt
ggactttcca
acggtgggag

gcttatcgaa

gcecgecgec atg ggc aag
) Met Gly Lys

ttg gca gtt gtc ata gct ggt aca age get

Leu Ala Val Val Ile Ala Gly Thr Ser

15

agg gaa gga tac

cag gtc agg gta caa aac gga acg tgc

Gln Val Arg Val Gln Asn Gly Thr Cys

goa gag tgg tgt

20

35

Artificial Sequence

artificisl

gatcccctat
ctgctcecctg
acaaggcaag
ctgcttcgeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttygge
ctccacceca
asatgtcgta
gtctatataa

attaatacga

sequence; note =

ggtcgactcet
cttgtgtgtt
gecttgaccga
atgtacggge
ttacgggqtc
atggeeecgee
ttccecatagt
aaactgccca
tcaatgacgyg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct

ctcactatag

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggctgaceg
aacgccaata
cttggcagta
taaatggcec
gtacatctac
toggcgtaga
tgggagtttg
cccattgacg
ctggctaact

ggagacccaa

tgctetgatg
gagtagtgeyg
aagsatctge
cgttgacatt
agcccatata
cccaacgace
gggactttec
catcaagtgt
gcetggecatt
gtattagteca
tagcggtttg
ttttggeacc
caaatgggcg
agagaaccca

gcttggtace

agg tcc gecc gge tca atc atg tgg ctc gog age
Arg Ser Ala Gly Ser lle Met Trp Leu Ala Ber

5

atg gtt atg cqgg gee
Arg Glu Gly Tyr Met Val Met Arg Ala

acc
Thr
25

Ala

agt
Ser
40

atc
Ile

gtc
val

55

gaa gat tca atc acc

tct
31

tac

10

acc atc cac
Thr Ile His

agg gac gct

Gly Arg Asp Ala

ctg gca aca
Leu Ala Thr
60

tge gtc acg

cgg
Arg

gac
Asp
30

gea
Ala
45

agc
Ser

atg
Met

gac
Asp

att gac

synthetic construct

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

951

999

1047

1095

1143



Gly

cag
Gln

agg
Arg
95

4171}
Gly

agg
Gly

acc
Thr

att
Ile
act
175
tge
Cys

ace
Thr

get
Ala

gaa
Glu

aac
Asn
255

ccg
Pro

cgt

Glu Trp Cys

gag
Glu

gte
val

asa
Lys

cga

Arg

cga

gtg
val
160
gte
val

acg

gag
Glu

agc
Ser
240

aca
Thr

gag
Glu

65

gaa
Glu

aag
Lys

ggt
Gly

gte
val
145

gcc
Ala

ate
Ile

cat
His

gtg
val

gge
Gly
225

ccg
Pro

gaa
Glu

tta

tct
Ser

cat
His
130
gag
Glu

ttg

ctec

ctt

tcc
Ser
210

Lys

gect
Ala

Glu

cee
Pro

gag
Glu

gtg
val
115

gca
Ala

ggc
Gly

get
Ala

ttg
Leu

gag
Glu
i95

cta

cca
Pro

gaa
Glu

aaa gtg gag

Lys

gag
Glu

tog

Val

cat
His

Axg Gly Trp Gly

get

tgt

gca

290

Glu

cag
Gln
275

aac
ABn

ttt

Asp

gtt
Val

tat
Tyr
100

gtc
val

tgg
Trp

tgg
Trp

tgg

gcg
Ala
180

aac
Asn

gtt
val

tcc
Ser

acc

gect
Ala
260

gect
Ala

cac
His

Ser

gac
Agp

gga
Gly

att
Ile

ctt

atg
Met

ctc
165

ttg

ttg
Leu

att
Ile

aga
Arg
245

cgc
Arg

aat
Asn

tgc
Cys

tge

Ile Thr Tyr

70

gty
val

cgce
Arg

cca
Pro

aaa
Lys

tog
Trp
150

atg
Met

agt
Serxr

gat
Asp

gaa
Glu

gat
Asp
230

gaa
Glu

tgt
Cys

atg
Met

g9g
Gly

gac
Asp

tgt
Cys

aca

ggt
Gly
135

aag
Lys

gtt
val

cta
Leu

ttt
Phe

ctt
Leu
215

gta
val

tac

cca
Pro

gty
val

ttt
Phe
295

tgc
Cys

gga
Gly

cat
His
120

gac
Asp

aac
Asn

gat
Asp

ogg
Gly

gtg
val
200

goa
Gly

tgg
Trp

tgc
Cys

acc
Thr

tgc
Cys
280

£ttt
Phe

gca

Ser

tte
Phe

agg
Arg
105
gca
Ala

aat

aag
Lys

agt
Ser

cca
Pro
185

aca

ggc
Gly

ctc
Leu

ctg

act
265
aag
Lys

gog
Gly

aaa
3z

Cym

tge
Cyn
0

caa
Gln

caa
Gln

att
Ile

ctt

tgg
170

gtg
val

gga
Gly

tgc
Cys

gaa
Glu

cac
His
250

gga
Gly

aag
Lys

val
75

cga

Thr

ggt

Ile

gtt

Arg Gly Vval

gct
Ala

aaa
Lys

cga
Arg

cta
Leu
155
atg
Met

tac

act

gtg
Val

gac
Asp
235

gce
Ala

ccg
Pro

gac
ABp

ggc
Gly

get

gga
Gly

gac
ABp

gat
ABp
140

act

gcc
Ala

gecce
Ala

caa
Gln

acc
Thr
220

att
Ile

aaa
Lye

ocy
Ala

caa
Gln

agt
Ser
300

gtg

tct
Ser

atg
Met
125
cat
His

gcc
Ala

aga

acg

gq9
Gly
205
atc
Ile

ttt

ttg

aca
Thx

age
Ser
285

ata
Ile

ggc

ABD

gat
Asp

agg
Arg
110
gtc
Val

gtc
val

gce
Ala

geg
Val

agg
180

acc

aca

cag
Gln

acc

ctt
Leu
270

gac
ABD

gtg
val

cac

1191

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815

1863



Ala

gte
val

aca
Thr
335

gea
Ala

tat
Tyr

goce
Als

tct
Ser

tgg
415
gaa

Glu

gac
Asp

agt
Ser

gat
Asp

tyt
Cvys
495

cat
His

tgt
Cys

gta

Cys

tat
320
gag
Gly

cag
Gln

goa
Gly

caa
Gln

gca
Ala
400
aan
Lys

ttt
Phe

cag
Gln

gty
Val

gtg
val
480

gac

gac

Asp

cgg

gcc

Ala
305

gac
Asp

gat
ABp

ttt
Phe

gat
ABp

act
Thr
385

tgg
Trp

cac
His

gga
Gly

acg
Thr

gag
Glu
465

gga
Gly

aaa
Lys

AcCa
Thr

atc
Ile

atg

Lys

tcc
Ser

tac
Tyxr

acg
Thr

gtg
val
370

gtg
val

caa
Gln

aag
Lys

cca
Pro

get
Ala
450

ggac
Gly

ctg

gca
Ala

gta
Val

ccg
Pro
530

ctc

Phe

aca
Thr

ttg
Leu

gtg
Val
355

teg
Ser

gty
Val

gtg
val

gac
Asp

cca
Pro
435

gtg
Val

cag
Gln

gaa
Glu

aag
Lys

gte
val
515

gty
val

ata

Glu

aag
Lya

gct
Ala
340

gca
Ala

ctg
Leu

atg
Met

cac
His

aac
Agn
420

cat
His

ctg
Lau

aaa
Lys

aag
Lys

tte
Phe
500

atg
Met

cgq
Arg

acc

Cys

atc
Ile
325
gca
Ala

tcc
Ser

acg

tca
Ser
cgt
405
caa

Gln

get
Ala

¢cte
Leau

tac

ctg
Leu
485

aaa
Lys

gag
Glu

get
Ala

ccc

Glu
310

acg

aat
Asn

gag
Glu

tgt
Cys
ctc
390
gac

Asp

gat
Asp

gtg
val

ana
Lys

cac
His
470

aaa
Lys

tgo
Trp

gta
val

gtg
val

aat

Glu

tat

gag
Glu

aaa
Lys

aaa
Lys
37s
gac
Asp

tgg

tag

aaa
Lys

tca
Ser
455

ctg

ctg

aag
Lys

tca
Ser

gca
Ala
535

Ala

gtt
val

ace
Thr

gtg
Val
360

gtg
val

agc
Ser

| o
Phe

aac
Asn

atg
Met
440

ctg
Leu

aaa
Lys

aaa
Lys

aga
Arg

tac

Tyr
520

cat
His

Lys

gtc
val

aat
Asn
345

atc
Ile

gca
Ala

age
Ser

gag
Glu

agt
Ser
425

gat

gca
Ala

age
Ser

ggc
Gly

gtt
Val
505

aca

Thr

agt
Gly

cca acc att

i3

Lys

aag
Lys
330
tca
Ser

ctg

agt
Ser

aag
Lys

gac
Asp
410

gty
val

gtt
Val

gga
Gly

gge
Gly

aca
490
cet

Pro

gga
Gly

gtc
vVal

gaa

Ala
315

gtt
val

aac
ABn

<99
Arg

o999
Gly

gac
ASp
395

ttg

gag
Glu

ttc
Phe

gtt
val

cat
His
475

acc
Thr

gty
val

agc
Ser

cca
Pro

aca

val

gag
Glu

agg
Arg

cte
Leu

att
Ile
380

cac

His

acg
Ala

aaa
Lys

aat
Asn

ccg
Pro
460
gtt
Val

tac

gac

gac
Asp

gcg
Alem
540

aat

Gly

cce
Pro

aaa
Lys

age
Gly
365

gat
Asp

ctg

ctg

ctt

ctg
445

ctg

act

tce
Ser

agce
Ser

aag
Lys
525

gtt
Val

ggt

His

cac
His

tca
Ser
350

gac
Asp

gtc
Val

cct
Pro

ccC
Pro

atg
Val
430
899
Gly

gcc
Ala

tgt
Cys

atg
Met

ggc
Gly
510

cca
Pro

aat
Asn

ggc

1511

1959

2007

2103

2151

2199

2247

2285

2343

2391

2439

2487

2535

2583

Y31



val

gga
Gly

goa
Gly
575

atg
Met

gaa
Glu

ggg
Gly

g9g
Gly

tog
Txp
655

get

Ala

ttc
Phe
560

gac

Asp

ttt
Phe

cat
His

aag
Lys

ae9
Gly
640

ttg
Leu

gtg

Met
545

Leu

ata
Ile

gaa
Glu

ctt agce

Ser

aaa
Lys

gaa
Glu

tog
Trp
610

gca
Ala

atc
Ile

gca
Ala
625

gtt
Val

gga
Gly

cta
Leu

gga
Gly

ggg gct

Ile

atg
Met

cag
Gln

acc
595
gac
Asp

cac
His

tte
Phe

aat
Asn

ttg

Thr

cag
Gln

cag
Gln
580
cge
Arg

ttt

acg

atc
Ile

gee
Ala
660

aca

Pro

ctg
Leu
565

tgg
Trp

agg
Arg

ggc
Gly

gtg
val

cect
Pro
645

agg
Arg

ctg

Asn
550

cca
Pro

ttt
Phe

gga
Gly

tca
Ser

ctg
Leu
630

aag
Liys

aat
ABn

atg

Pro

cca
Pro

cag
Gln

ttg

gta
val
615

gg9
Gly

atg
Met

cca
Pro

atg

agg
Gly

aaa
Lys

gaa
Glu
600

ggc
Gly

gya
Gly

ctg
Leu

acg
Thr

aca

Ile Glu Thr Asn Gly Gly

555

atc
Ile

aac
Asn
570

gat
Asp

ggc agt ace
Gly Ser Thr
B85

tct
Ser

ctc
Leu

gta
val

gge ctg

Gly

tte
Fhe

aac
Asn
635

gct
Ala

gtt
val

ctg gg9g
Gly

650

tcc
Ser

atg
Met

atg
Met
665
gtt

atg gga

atc
Ile

att
Ile

gtg
val

tct
Ser
620

acc
Thr

get
Ala

acg
Thr

tat
Tyr

ggt
Gly

gte
val
605

tct
Ser

cte

ctg
Leu

ttt
Phe

gtg
val

aga
Arg
550
gga
Gly

gtg
Val

tet

gte
Vval

ctt

670

Ala Val

tgagcggccg
gagctegetg
ceccegtgee
aggaaattgc
aggacagcaa
ctatggctte
ggcgatttge
gttcggetge
tcaggggata
aaaaaggccg
aatcgacget
cccecetggaa

tcegecttte

Gly

Ala Leu

675
ctcgagcatg
atcagcctcyg
ttecttgace
atcgeattgt
gggggaggat
tgaggcggaa
gtattgggceg
ggcgagcggt
acgcaggaaa
cgttgetgge
caagtcagag
gctcecteogt

tceccttoggg

Thr

catctagagg
actgtgectt
ctggaaggoty
ctgagtaggt
tgggaagaca
agaacagctg
ctcttecget
atcagctcac
gaacatgtga
gtttttecat
gtggcgaaac
gegectcteet

aagcgtggcg

Met Met

Thr
680

Met

gccctattct
ctagttgcca
ccactcceac
gtcattctat
atagcaggca
cattaatgaa
tcctogetea
tcaaaggcgg
gcaaaaggcc
aggctcecegec
ccgacaggac
gttccgacec

ctttctcaat
34

Gly val

atagtgtcac
gccatctgte
tgtecectttee
tctgggaagt
tgctggggat
tcggecaacy
ctgactegct
taatacggtt
agcaaaaggce
cccctgacga
tataaagata
tgececgettac

gctcacgetg

Gly

Ala
685

ctaaatgcta
gtttgeccect
taataasatg
goggtgggac
geggtggget
cgcggagaga
gcgcteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg

taggtatcte

2631

2679

2727

2775

2823

2071

2919

2964

3024
084
3144
3204
3264
3324
33g4
3444
3504
3564
s
3684

3744




agttcggtgt
gaccgctgeg
tcgccactgg
acagagttct
tgecgectetge
caaaccaccy
aaaggatctc
aactcacgtt
ttazattaaa
agttaccaat
atagttgcct
cccagtqctyg
aaccagccag
cagtctatta
aacgttgttg
ttcagctceg
gcggttaget
ctcatggtta
tctgtgacty
tgetecttgee
ctcatcattg
tccagttcga
agecgtttctg
acacggaaat
ggttattgte
gttcecgegea
«210> 20

<211> 685
<212> PRT
<213>

<220>

aggtcgttcg
ccttatcegg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcegg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactcceegt
caatgatacc
ccggaaggge
attgttgeeg
ccattgctac
gttcccaacg
cctteggtec
tggcagcact
gtgagtacte
cggegtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

catttcceeg

ctccaagetg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
tasatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tecgategtt
gcataattct
aaccaagtca
acgggataat
ttecgggocga
tcgtgeacce
aacaggaagg
catactcttce
atacatattt

aaaagtgecca

Artificial Seguence

ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
asaagagttg
gtttgcaage
tctacggggt
ttatcaasaa
taaagtatat
atctcagege
actacgatac
cgctcacegy
agtggteetg
gtaagtagtt
gtgtcacgcet
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgccac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt

cctgacgtce

as

acgaaccecce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctettg
agcagattac
ctgacgectca
ggatcttcac
atgagtaasac
tctgtctatt
gggagggett
ctccagattt
caactttate
cgccagttan
cgtegtttgg
ccocceatgtt
agttggeege
tgccatecegt
agtgtatgeg
atagcagaac
ggatcttacc
cagcatcttt
casaasaggy
attattgaag

agaaaaataa

cgttcagccce
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgocagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttecatece
accatctggc
atcagcaata
cgectecate
tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
asgatgcttt
gcgaccgagt
tttaaasagtg
gecegttgaga
tactttcacc
aataagggeg
catttatcag

acaaataggg

3804
3864
394
3984
4044
4104
4164
4224
4284
4344
4404
4464
4524
4584
4644
4704
4764
4824
4884
4944
5004
5064
5124
5184
5244

5283

y§y



«<223> Description of artificial sequence; note = synthetic construct

<400> 20

Met Gly Lyms Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
1 5 10 15

Vval val Ile Ala Gly Thr Ser Ala Thr Thr Ile His Arg Asp Arg Glu
20 25 30

Gly Tyr Met Val Met Arg Ala Ser Gly Arg Asp Ala Ala Ser Gln Val
35 40 45

Arg Val Gln Asn Gly Thr Cys Val Ile Leu Ala Thr Asp Met Gly Glu
50 55 60

Trp Cys Glu Asp Ser Ile Thr Tyr Ser Cys Val Thr Ile Asp Gln Glu
65 70 75 80O

Glu Glu Pro Val Asp Val Asp Cys Phe Cyp Arg Gly Val Asp Arg Val
85 950 95

Lys Leu Glu Tyr Gly Arg Cys Gly Arg Gln Ala Gly Ser Arg Gly Lys
100 105 110

Arg Ser Val Val Ile Pro Thr His Ala Gln Lys Asp Met Val Gly Axrg
115 120 125

Gly Hig Ala Trp Leu Lya Gly Asp Asn Ile Arg Asp His Val Thr Arg
130 135 140

val Glu Gly Trp Met Trp Lys Asn Lys Leu Leu Thr Ala Ala Ile val
145 150 155 160

Ala wu Ala Trp Leu Met Val Asp Ser Trp Met Ala Arg val Thr Val
165 170 175

Ile Leu Leu Ala Leu Ser Leu Gly Pro Val Tyr Ala Thr Arg Cys Thr
180 185 150

His Leu Glu Asn Arg Asp Phe Val Thr Gly Thr Gln Gly Thr Thr Arg
195 200 205

val Ser Leu Val Leu Glu Leu Gly Gly Cys Val Thr Ile Thr Ala Glu
210 215 220

36



Gly Lys
225

Pro Ala

Lys Val

Glu His

Trp Gly
290

Ala Lys
305

Asp Ser

ABp Tyr

Phe Thr

Asp Val

370

Thr val

385

Trp Gln

His Lys

Gly Pro

Thr Ala
450

Pro

Glu

Glu

Gln

275

Asn

Phe

Leu

Val

a55

Ser

val

val

Asp

Pro

435

val

Ser

Thr

Ala

260

Ala

His

Glu

Lys

Ala

340

Ala

Leu

Met

His

ABn

His

Ile Asp Val Trp

Arg

245

Arg

ABn

Cys

Cys

Ile

325

Ala

Ser

Thr

Ser

Arg

405

Gln

Ala

230

Glu

cys

Met

Gly

Glu
310

Glu

Cys

390

Asp

ABp

Val

Lys

Tyr Cys

Pro Thr

Val Cys
280

Phe Phe
295

Glu Ala

Tyr Val

Glu Thr

Lys Val
360

Lys Val
a75

Asp Ser

Trp Phe

Trp Asn

Lys Met

440

Ser Leu
455

Lau

265

Lys

Gly

Lys

val

Asn

345

Ile

Ala

Ser

Glu

Ser

425

Asp

Ala

Glu Asp
235

His Ala
250

Gly Pro

Arg Asp

Lys Gly

Lys Ala

315

Lys val

330

Ser Asn

Leu Arg

Ser Gly

Lys ABp

3595

Asp Leu

410

Val Glu

Val Phe

Gly val

37

Ile

Lys

Ala

Gln

Ser

300

val

Glu

Axrg

Ile

3so

His

Ala

Lys

ABn

460

Phe

Leu

Thr

Ser

285

Ile

Gly

Pro

Lys

Gly

365

Asp

Leu

Leu
445

Gln

Leu

270

ABD

val

His

His

Ser

350

ABp

Vval

Pro

Pro

val
430

Gly

Ala

Glu

Asn

255

Pro

Arg

Ala

Val

335

Ala

Ala

Ser

Trp

415

Glu

ABp

Ser

Ser

240

Glu

Gly

320

Gly

Gln

Gly

Gln

Ala

Lys

Gln

Val

Ty



Glu
465

Gly

Lys

Ile

Met

545

Ile

Glu

Ala

Ala

Val

Gly

Gly Gln

Leu Glu

Ala Lys

Val val

515

Pro Val
530

Leu Ile

Glu Met

Ser Gln

Lys Thr

595

Trp ASp

610

Ile His

Gly Phe

Leu Asn

Gly Ala Leu

675

<210> 21
<211> 5304
<212> DNA

<213>

Lys Tyr

Lys Leu
485

Phe Lys
500

Met. Glu

Arg Ala

Thr Pro

Gln Leu
565

Gln Trp
580

Arg Arg

Phe Gly

Thr Val

Ile Pro
645

Ala Arg
660

His
470

Lys

val

val

A8n

Pro

Phe

Gly

Ser

Leu

630

Lys

ABn

Met

Lys

Ser

Ala

535

Pro

Pro

Gln

val

615

Gly

Met

Fro

Met

Artificial Sequence

Lys

Lys

520

His

Gly

Lys

Glu

Gly

Gly

Thr
680

Ser

Gly

Val

505

Gly

Ile

Asp

Gly

585

Arg

Gly

Ala

Met
665

Met

Gly His
475

490

Pro val

Gly Ser

Val Pro

Glu Thr

Asn Ile
570

Ser Thr

Leu Ser

val Leu

Phe Asn

635

Gly Vel
650

Ser Met

Gly Vval

38

val

Tyr

ABD

App

Ala

540

Ile

Ile

val

Ser

Ala

Thr

Gly

Thr

Ser

Ser

Lys

525

Val

Gly

Tyr

Gly

Val

605

Ser

Phe

Ala
685

Cys Asp

Met Cys
495

Gly His

510

Pro Cys

Asn Val

Gly Gly

Val Gly
575

590

Gly Glu

Val Gly

Phe Gly

Val Trp

655

Leu Ala
670

Val
480

Asp

ABp

Arg

Ala

Phe

Asp

Phe

His

Lys

Gly

640

Leu

Val



<220>
<223>

<220>
<221>
<222>

<400> 21
gacggatcgy

ccgecatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccegeccatt
attgacgtca
atcatatgec
atgcccagta
tcgctattac
acteacggog
aaaatcaacyg
gtaggcgtgt

ctgcttactg

Description of

CDS
(910} . . (2985)

gagatctcece
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

gcttatcgaa

artificial

gatcccctat
ctgecteectg
acaaggcaag
ctgcttegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacccea
asatgtcgta
gtctatataa

attaatacga

sequence; note = gynthetic construct

ggtcgactcet
cttgtgtgtt
gcttgaccga
atétacggqc
ttacggggtce
atggeccgece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggea
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct

ctcactatag

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggectgaccyg
apcgccaata
cttggcagta
taaatggccce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact

ggagacccaa

tgctctgatg
gagtagtgcg
aagaatctge
cgttgacatt
agcccatata
cccaacgace
gggactttec
catcaagtgt
gectggeatt
gtattagtca
tageggtttg
ttttggcace
caaatgggcg
agagaaccca

gcttggtacce

gccgecgeoc atg ggc aag
Met Gly Lys
1

ttg
Leu
15

gtt gtc ata
val val Ile

gca
Ala

tta
Leu
35

aaa
Lys

gtg
val

cag qgg
Gln Gly

cct
Pro
50

att
Ile

agt
Ser

ata
Ile

asc
Asn

gtc
val

cta
Leu

gat gtg g9g
val Gly

65

get
Ala
20

atg tca
Met

gcc asac
Ala

atg
Met

agg tcc goc ggc tca atc atg tgg ctc gog age
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser
5 10

acc tat

Thr Tyr
30

tta tca
Leu Ser

agc gct ttg cag
Ala Leu Gln
25

aca
Thr Ser

got
Gly

gct caa
Ala Gln

gce
Ala

act
Thr

agec
Ser
45

aac
Asn

atc
Ile

aag
Lys
40

gac

Ser ASp

att
Ile

gct
Ala

act
Thr

aac
Asn

tgce
Cys

oty
val
60

agq
Arg

geca
Ala
55

gga

Asn Gly

tac ctg tge cca

Leu Cys

atc aca

Ile

gat
AsBp

tgc
Cys

aaa
Lys
70

gac
Asp
75

39

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

951

1047

1085

1143



gte
val

gtc
val
85

teg
Ser

aca

aas
Lys

gece
Ala

cag
Gln
175

age
Ser

agt
Ser

aca

atg
Met

acc
Thx
255

gct
Ala

gte
val

agc
Ser

ctt
Leu
BO

gaa
Glu

agg
Arg

ctyg

tac

cta
Leu
160

tte
Phe

g9g0
Gly

atg
Val

gag
Glu
240

ttyg

cac
His

gty
Val

att
Ile

tca
Ser

gag
Glu

cgt
Arg

gca
Ala
ttg
145
gtt

Val

gtg
Val

aac

gca
Ala
atg
225
gct

Ala

gac
Asp

aac
Asn

gac
ASDp

gac
Asp
305

gcg
Ala

gtg
Val

age
Ser

aca
Thr
130
aca
Thr

gcg
Ala

gtt
Val

tgt
Cys

aca
210

gca
Ala

acc

acc
Thr
cgce
290

aca
Thy

gga
Gly

tog
Trp

cga
Arg
115

aag
Lys

aza
Lys

ctg
Leu

ttt
Phe
ctg

195

tgg
Trp

cca
Pro

gag
Glu

ctg

aaa
Lys
275

agga
Gly

tge
Cys

aat
Asn

gtg
Val
100

cgg
Arg

aac
ABn

gta
val

gcg
Ala

gtg
val
180

gga
Gly

att
Ile

gag
Glu

tta
Leu

tca
Ser
260

agg
Arg

tgg
Trp

gct
Ala

gat
Asp
a5

cac
His

tca
Ser

acg
Thr

gas
Glu

att
Ile
165

atc
Ile

aca

gac
Asp

aaa
Lys

gcc
Ala
245

aca
Thr

agt
Ser

gagt
Gly

aag
Lys

cece
Pro

tac

Tyr

atc
Ile

cca
Pro

aac
Asn
150

gga
Gly

acg

tca
Ser

ttg

cca
Pro
230

act

gty
val

gac
Asp

aac
ABn

ttc
Phe
310

gag
Glu

ggce
Gly

tet
Ser

tag
135

tgg
Trp

tgg
Trp

ctg

aac
ABn

gta
val
215

aca

gtg
Val

gca
Ala

cca
Pro

gga
Gly
295

aca
Thr

gac
ABp

gtg
Val
120

ttg
Leu

gtt
Val

atg
Met

atg
Met

agg
Arg
200

ctt
Leu

ctg
Leu

cgt
Arg

agg
Arg

aca
Thr
280

tgt
Cys

tgc
Cys

att
Ile

tge

Cys
105

cag
Gln

gac
Asp

ttg
Leu

ctc
Leu
ctg
185
gac

Asp

gaa
Glu

gac
Asp

gag
Glu

tgc
Cys
285

Tttt
Phe

ggt
Gly

aaa
Lys

40

gac
Asp
90

acg
Thr

cat
His

acc
Thr

cgc
Arg

gagt
Gly
170
att
Ile

ttt
Phe

ogg
Gly

ttc
Phe

tat

250

cce
Pro

gte
val

ctg
Leu

aac

tgt
Cys

cgec
Arg

cat
His

gtg
val

aat
Aen
155

age
Ser

get
Ala

gte
val

gga
Gly

aaa
Lys
235

tgt
Cys

aca
Thr

tge
Cys

ttt
Phe

aag
Lys
315

tgg
Txp

atg
Met

tgt
Cys

gga
Gly

gat

gac
ASp

cat
His
110

tece

Gly Asp Ser

aaa
Lys
140

cct
Pro

aac
ABn

ccg
Pro

gag
Glu

age
Ser
220

gtg
Val

tac

aca

aaa
Lys

gga
Gly
300

gca
Ala

125

acc
Thr

gga
Gly

aac
Asn

gca
Ala

goa
Gly
205

tgt
Cyn

atg
Met

gaa
Glu

gga
Gly

aga
Arg
285

Lys

aca
Thr

acc

tat
Tyr

aca
Thr
tac
150
gece

Ala

gte
Val

aag
Lys

gca
Ala

gaa
Glu
270

gat

gag
Gly

ggg
Gly

1191

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815

1863




aag
Lys

cat
His
335

gga
Gly

ttt
Phe

gca
Ala

gag
Glu

cca
Pro
415

gtg
Val

gga
Gly

gec
Ala

tgc
Cys

atg
Met
495

cac
His

tgc
Cys

gtt
val

acg
320

ggt
Gly

aaa
Lys

acg

aag
Lys
400

tog
Trp

gaa
Glu

tecg
Ser

act
Thr

aga
Arg
480

tgt
Cyp

Gly

cga

gga
Gly

atc
Ile

tca
Ser

aac
Asn

gcc
Ala

tca
Ser
385

tca
Ser

acg

ttt

caa
Gln

gtt
val
465

get
Ala

gac
Asp

gtt
val

aga
Arg
545

ttg
Leu

acg
Thr

caa
Gln

aac
Asn
370

gga
Gly

toy
Trp

agc
Ser

gag
Glu

gaa
Glu
450

age
Ser

aag
Lys

tct
Ser

gtg
val

cce
Pro
530

tty

age
Arg

gac
ABp

gcg
Ala
355

atg
Met

atc
Ile

cta
Leu

cct
Pro

gaa
Glu
435

ggt
Gly

agc
Ser

ctt
Leu

gce
Aln

att
Ile
515

ate
Ile

gtc
val

gaa
Glu

tct
Ser
340

gct
Ala

ggc
Gly

aac
Asn

gtg
val

gee
Ala
420

ccg
Pro

gce
Ala

tca
Ser

gac
ABp

ttc
Phe
500

gtg
val

tee
Ser

acg
Thr

aac
Asn
325

atc
Ile

aag
Lys

acg tca cat

Thr

gag
Glu

acg

&ac
ABn
405

aca

Thr

cat
His

ctg

acce
Thr

aag
Lys
485

acc
Thr

gaa
Glu

gty
val

gtc
val

Ser

ttc
Phe

tat

gag
Glu
350

act

gce
Ala

cac
His

cta
Leu
470

gte
Val

ttc
Phe

ctg

act
Thr

aat
ABn
550

His

ace
Thr

gga
Gly
375

gat
Asp

gac
Asp

gat

acc
Thr

aca
Thr
455

ace
Thr

aaa
Lys

agc
Ser

cag
Gln

gca
Ala
535

ccc
Pro

tat
Tyr

gag
Glu

aat

gtt
val
330

tac

Gly Asn Tyr

ata
Ile
360

aca

tat

tog
Trp

tage

aag
Lys
440

gca
Ala

ttg
Leu

atc
Ile

aag
Lys

tat
Tyr
520

aac
ABn

ttt
Phe

345

agc
Ser

gttt
val

tat
Tyr

= =
Phe

cge
425

caa
Gln

ttg
Leu

caa
Gln

aag
Lys

aac
505

act

cte

ata
Ile

41

ccg
Pro

acc
Thr

gtt
val

cac
Hise
410

aac
ABn

act
Thr

gct
Ala

tca
Ser

gga
Gly
490

cca

Pro

gga
Gly

atg
Met

Aagc
Ser

gca
Ala

tct
Ser

caa
Gln

att
Ile

ttec
Phe
395

gac

gta
val

qga
Gly

eeg
Gly
475

act
Thr

agc
Ser

gat
Asp

aca

555

atc
Ile

gag
Glu

gca
Ala

gat
Asp
aso

act

tty

gaa
Glu

gta
val

gce
Ala
460
cat
His

aca

gac
ABp

aac
ABn
ttg
540

g9g
Gly

ttt
Phe

cag
Gln

ceg
Pro
365

tgt
Cys

gtc
Val

aac
Asn

aca
Thr

gec
Ala
445
att
Ile

ttg

tat

aca
Thr

gga
Gly
525

aca

gga
Gly

gtg
Val

att
Ile
aso

tce
Ser

gaa
Glu

aag
Lys

ctt
Leu

ctg
Leu
430

cta
Leu

cca
Pro

aaa
Lys

aggc
Gly

g9
Gly
510

cee
Pro

ceg
Pro

gcg
Ala

1911

1958

2007

2055

2103

2151

2199

2247

2295

2343

2391

2439

2487

2535

2583

Hé |



aac
Asn

atc
Ile
575

gag
Glu

caa
Gln

gga
Gly

gga
Gly

cta
Leu
655

agc
Ser

aac
Asn
5640

gtc
Val

gga
Gly

cgg
Arg

gga
Gly

gcg
Ala
640

ctt

atc
Ile

aag
Lys

gtec
val

age
Ser

cta
Leu

gtt
val
625

tte
Phe

gga
Gly

teg
Ser

gtc
val

gga
Gly

agc
Ser

gce
Ala
610

ttc

agyg
Arg

get
Ala

ctg
Leu

atg
Met

act
Ile
595

gte
val

aat
Aan

act

ctt
Leu

act
Thr

atc
Ile

ggc
Gly
580

gg9g
Gly

tta
Leu

tca
Ser

ctg
Leu

ctc
Leu
660

cta
Leu

gaa
Glu
565

acc

Thr

aag
Lys

g9
Gly

att
Ile

ttc
Phe
645

ctg

ctg
Leu

gtt
val

gaa
Glu

acc
Thr

cag
Gln

get
Ala

ttg

aca
Thr
615

gac
Asp

aaa
Lys

guc
Gly
630

aga
Gly

ggad
Gly

tgg atg
Trp Met

get gte
Ala val

cca cce
Pro Pro

att
Ile

aac
Asn
585

acc
Thr

gcg
Ala
600

tgg
Trp

gcg
Ala

gte
Val

gct
Ala

tce
Ser

atg
Met

ttg
Leu
665

ggg
Gly

goa ggg
Gly Gly

acc
Thr

gca
Ala
gcecctattet
ctagttgeccea
ccactcccac
gtcattctat
atagcaggca
cattaatgaa
tectegetca
tcaaaggcgy
gcaaaaggcc
aggctcegec
ccgacaggac

gttccgacee

age
Ser

675
gtg caa
Val
690
atagtgtcac
gceatctgtt
tgtcctttec
tctggggagt
tgctggogat
tcggcecaacg
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata

tgcecgettac

ctaaatgcta
gtttgeceecet
taataaaatg
g99gtggggc
gcggtgggct
cgcggggaga
gegecteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt

cggatacctg

680

gagctcgectg
ccceegtgee
aggaaattge
aggacagcaa
ctatggctic
gucggtttyge
gttceggetge
tcaggggata
aaaaaggccg
aatcgacget
cccectgoaa

tccgecttte

42

ttt ggc gat
Phe Gly Asp
570

tac
Tyx

cac tgg
His Trp

aca
Thx

tgg aaa
Trp Lys

ttt goa
Fhe Gly
620

gac
AsD

cac
His

caa
Gln
635

gtt
Val

atc aca
Ile Thr

tgQ
Trp
650

cag
Gln

gcec cgce
Ala Arg

att cte atc
Ile Leu Ile

atcagccteg
ttccttgacc
atcgcattgt
gggggaggat
tgaggcggaa
gtattgggcg
ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctcecetegt

tceettoggy

tet
Ser

cac
Hie

gga
Gly
605

tct
Ser

ttc
Phe

cag
Gln

gac
Asp

ttt
Phe

tac

aaa
Lys
590

gee
Ala

att
Ile

gga
Gly

oagg
Gly

agg
Arg
670

ctg
Leu

685

gcc tgagcggoeeg ctcgageatg catctagagg
Gln Ala

actgtgcett
ctggaaggty
ctgagtaggt
tgggaagaca
agaacagctg
ctctteceget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gegetetect

aagegtggeg

2631

2679

27127

2775

2823

2871

2919

2967

3015

3075
3135
3195
3255
3315
3375
3435
3485
3555
3615
3675

3735




ctttctcaat
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
amaagagttyg
gtttgcaagce
tctacggggt
ttatcaaaaa
taaagtatat
atcteagcga
actacgatac
cgctecaccgg
agtggtectyg
gtaagtagtt
gtgtcacgcet
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgecgecac
aaactctcaa
aactgatctt
caaaatgccyg
ctttttcaat
gaatgtattt
cctgacgte

<210> 22

211> 692

<212> PRT
<213>

gctcacgetyg
acgaaccccc
acccggtaag
cgaggtatgt
gaaggacagt
gtagctettg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa
cgtegtttgg
cccceatgtt
agttggeege
tgccatccgt
agtgtatgcg
atagcagaac
ggatcttacc
cagcatettt
caasaaaaggg
attattgasg

agaaaaatasa

taggtatctc
cgttcageec
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgeagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tegtteatcee
accatctgge
atcagcaata
cgcctcceate
tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaasagtg
gctgttgaga
tactttcace
aataagggeg
catttatcag

acaaataggg

Artificial Seguence

agttcggtgt
gaccgetgeg
tcgecactgg
acagagttct
tgegetetge
caaaccaccy
aaaggatctc
aactcacgtt
ttnaatﬁaaa
agttaccaat
atagttgeet
cccagtgetg
aaccagccag
cagtctatta
aacgttgttg
ttcagcteccg
geggttaget
ctcatggtta
tetgtgactyg
tgctettgee
ctcatcattg
tccagttega
agcgtttctg
acacggaaat
ggttattgte

gttcegegea

43

aggtcgttcg
cecettatcegy
cagcagcecac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactcecegt
caatgatacc
ccggaaggge
Attgttgecceg
ccattgctac
gttcccaacg
cctteggtee
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagegg

catttcceey

ctccaagctyg
taactategt
tggtaacagg
gcctaactac
taccttcgga
tggttettet
tttgatcttt
ggtcatgaga
tasatcaatc
tgaggcacct
cgtgtagata
gcgagaccea
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tcegategtt
gcataattet
aaccaagtca
acgggataat
ttcggogcga
tcgtgecacce
aacaggaagg
catactcttc
atacatattt

aasagtgcca

3795
3855
3915
3975
4035
4095
4155
4215
4275
4335
4395
4455
4515
4575
4635
4695
4755
4815
4875
4935
4995
5055
5115
5175
5235
5295

5304

yor



<220>

«<223> Description of artificial sequence; note = synthetic

<400> 22

Met Gly Lys Arg

1

Val val

Lys Val

Ile Pro

50

val Gly

65

Ser Ala

Glu Val

Arg Ser

Ala Thr
130

145

val Ala

Val val

Asn Cys

Ala Thr
210

Ile

Ser

val

Gly

Arg
115

Lys

Leu
185

Ala

20

Met

Ala

Met

ABn

val

100

Arg

Asn

val

Ala

val

180

Gly

Ile

Ser
5

Gly

Ser

Asp

His

Ser

Glu

Ile

165

Ile

Thr

ABp

Ala

Ile

Gly

Lys

70

Pro

Tyr

Ile

Pro

Asn

150

Gly

Met

Ser

Leu

Gly

Ser

Asn

Ala

55

Asp

Glu

Gly

Ser

135

Val
215

Ser Ile

Ala Leu

Lys Thr

40

Asn Thr

ABp Ile

Agp Ile

105

val Gln
120

Vval Leu

Met Leu

185

Arg Asp
200

l.eu Glu

Met

10

Gln

Asp

Cys

Thr

Asp

His

Arg

Gly

170

Ile

Phe

Gly

Trp Leu Ala

Ser

Len
15

construct

Ala

Leu Ser Thr Tyr Gln Gly

Ala Gln Ser
45

Ile Val Arg
60

Tyr Leu Cys
75

Cys Trp Cys

Arg Met Gly

His Gly Asp
125

Val Lys Thr
140

Asn Pro Gly
155

Ser Asn Asan

Ala Pro Ala

val Glu Gly
205

Gly Ser Cys
220

30

Ala

Pro

Asp

His

110

Ser

Tyr

Thr

Tyr
1%0

Ala

val

Ile

val

val

95

Ser

Lysa

Ala

Gln

175

Ser

Ser

Thr

Asn

Tyr

160

Gly

vVal



Met RAla
225

Ala Thr

Aep Thr

Asn Thr

ABp Arg

290

Asp Thr
305

Ile Leu

Ser Thr

Asn Gln

Ala Asn

370

Ser Gly

385

Ser Trp

Thr Ser

Fhe Glu

Gln Glu
450

Pro

Glu

Leu

Lys

275

Gly

Arg

Asp

Ala

ass

Ile

Leu

Pro

Glu

435

Gly

Glu

Leu

Ser

260

Arg

Ala

Glu

Ser

340

Ala

Gly

Asn

val

Ala

420

Pro

Ala

LyYE

Ala

245

Ser

Gly

Lys

Asn
325

Glu

ABn

Thr

Hia

leu

Pro

230

val

Asp

Asn

Phe

310

Ile

Ser

Tyr

Glu

3as0

Arg

Thr

Ala

His

Thr

Val

Ala

Pro

Gly

295

Lys

Hile

Thr

Gly

375

Asp

Asp

Asp

Thr

455

Leu

Arg

Arg

Cys

Cys

Gly

Ile
360

Thr

Trp

Lys
440

Ala

Asp Phe

Glu Tyr
250

Cys Pro
265

Phe Val

Gly Leu

Lys Asn

Glu val
330

Asn Tyr
345

Ser Pro

val Thr

Tyr Val

Phe His
410

Arg Asn
425

Gln Thr

Leu Ala

Lys
235

Cys

Cys

Lys

315

Ala

Ser

Gln

Ile

Phe

385

Asp

val

Gly

45

val

Tyxr

Thr

Lys

Gly

300

Ala

Ile

Glu

Ala

ABD

3s0

Leu

Glu

Val

Ala
460

Met

Glu

Gly

285

Lye

Phe

Gln

Pro

365

Cys

Val

Asn

Thr

Ala

445

Ile

Lys

Ala

Glu

270

ABp

Gly

Gly

Val

Ile

50

Ser

Glu

Lys

Leu

430

Leu

Pro

Met Glu
240

255

Ala His

val val

Ser Ile

Lys Thr

320

His Gly
335

Gly Lys

Phe Thr

Ala Arg

Glu Lys

Pro Trp

415

val Glu

Gly Ser

Ala Thr

§63



val
465

Ala

Vval

Arg

545

Lys

Val

Ser

val

625

Gly

Ser

Ser

Ser

Lys

Ser

val

Pro

530

val

Gly

Ser

Ala

610

Phe

Arg

Ala

Val
650

Ser

Leu

Ala

Ile

515

Ile

val

Met

Ile
595

val

ABn

Thr

Thr
675

Gln

Ser

Asp

Phe

500

val

Ser

Ile

Gly

580

Gly

Ser

Leu
660

Leu

Ala

Thr
Lys
485
Thr
Glu
Val
Val
Glu
565
Lys
Gly

Ile

Phe
645

470

val

Asn
550

Val

Als

Asp

Gly

630

Gly

Ala

Thr

Lys

Ser

Gln

Ala

535

Pro

Glu

Gln

Leu

Thr

615

Lys

Gly

Met

Val

Leu

Ile

Lys

520

Asn

Pro

Ile

Ala

600

Ala

Ala

Gly

Gly
680

Gln

Lys

Asn
505

Ile

Pro

585

Trp

val

Ser

665

Gly

Ser

Gly

490

Pro

Gly

Ser

Fhe
570

His

Trp

650

Gln

Ile

Gly

475

Thr

Ser

Asp

Thr

555

Gly

His

Trp

Phe

Gln

635

Ile

Ala

46

His

Asp

Asn

540

Gly

ABD

Lys

Gly

Val

Ile

Leau

Thr

Gly

525

Gly

Ser

His

Gly

605

Ber

Phe

Gln

ASp

Phe
685

Lys

Gly

Gly

510

Pro

Pro

Ala

Lys

5%0

Ala

Ile

Gly

Gly

670

Cys Arg
480

Met Cys
495

His Gly

Cys Arg

Val Gly

Asn Asn
560

Ile Val
575

Glu Gly

Gln Arg

Gly Gly

Gly Ala

640

Leu Leu
655

Ser Ile

Ala Thr



<210> 23
<211>
<212>
<213>

DNA

<220>
<223>

<220>
<221>
<222>

CDS
<400> 23

gacggatcgg
ccgeatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttceg
cccgeeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggcgtgt

ctgcttactg

5271

(910) .. (2952)

gagatctcecce
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgcee
catgacctta
catggtgatyg
atttccaagt
ggactttecca
acggtgggag

gcttat.cgaa

gccgecgee atg ggc aag
Met Gly LyB

ttg
Leu
15

aac

ttc
Phe

ags tgg ttg
Arg Trp Leu

tct gtg ggc
Ser Val Gly

1

gca gtt gtc ata gct
Ala val val

Ile Ala

Artificial Sequence

Description of artificiasl

gatccccectat
ctgeteectg
acaaggcaag
ctgettegeg
tagtaatcasa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacyg
tgggactttc
cggttttgge
ctccacceca
aaatgtcgta
gtctatataa

attaatacga

sequence; note = synthetic construct

ggtcgactet
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggececgec
ttccecatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagectct

ctcactatag

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggctgaceg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacyg
ctggctaact

ggagacccaa

tgctetgatg
gagtagtgcg
aagaatctge
cgttgacatt
agcccatata
cccaacgace
gggactttce
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttyg
ttttggcacc
caaatgggcg
agagaaccca

gettggtace

agg tcc goce gge tca atc atg tgg ctc gcg age
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

Gly Thr

20

cte
Leu

aca
Thr
50

cta
Leu

ggc
Gly

aac tgc

Sexr Ala val
25

aat gtg aca tct gag
Asn Val Thr Ser Glu

40

aca aca aac

Asn Cys Thr Thr Asn

55
47

10

ggt aca agc gct gtg acc ttg gtg cgg aaa

Thr Leu Val Arg Lys

30

gac ctc ggg aaa aca
Asp Leu Gly Lys Thr

45

att ttg gaa gcc aag
Jle leu Glu Ala Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500

951

999

1047

1095

127



tac

Tyr

aga
Arg

gtt
val
95

tca
Ser

ace
Thr

caa
Gln

gect
Ala

gtg
val
175

tgc
Cye

act

gee
Ala

gat
Asp

cat
His
255

get
Ala

tgg
Trp

gag
Glu
80

aga
Arg

aga
Arg

cgg
Axg

aag
Lys

ctg
Leu
160

att
Ile

att
Ile

tog

cct
Pro

aga
Arg
240

gtg
val

gaa
Glu

gac
Gly

tgce

Cys
65

gag
Glu

gte
Val

caa
Gln

att
Ile
145

acc
Thr

gcc
Ala

gga
Gly

gtt
Val

gac
Asp
225

cct
Pro

aag
Lys

gag
Glu

tag
Trp

cca
Pro

cca
Pro

gca
Ala

gce
Ala

gaa
Glu
130

gag
Glu

att
Ile

cta

att
Ile

tca
Ser
210

aag
Lys

gct
Ala

att
Ile

aac
Asn

ggc
Gly
290

gac
ABp

gat
AsBp

tat
Tyx

att
Ile
115
aas
Lys

gec
Ala

ctg

act
195
get
Ala

cect
Pro

gag
Glu

aat
ABn

gaa
Glu
275

aat
Asn

tca
Ser

gac
Asp

ggt
Gly
100

gac
A=p

tgg
TIp

tog
Trp

tac
Tyr

gtc
vVal
180

gac
ABp

acc
Thr

tca
Ser

gtg
val

gac
Asp
260

gog
Gly

ggc
Gly

atg
Met

att
Ile
85

aag
Lys

ttg

atg
Met

ttc
Phe

ctt
Leu
165

ttg
Leu

agg
Arg

ctg

ttyg

agg
Arg
245

aag
Lys

gac
Asp

tgt
Cys

gaa
Glu
70

gat
Asp

tgt
Cys

cct
Pro

act
Thr

gtg
val
150

gtg
val

get
Ala

gat
ABp

gag
Glu

gac
ASp
230

aaa
Lyn

tgc
Cys

aat
ABn

gac
Gly

tac aac tgt
Tyr Asn Cys

tgc
Cya

gac
Asp

acg
Thr

gga
Gly
135

agy
Arg

gga
Gly

gtt
Val

tte

caa
Gln
215

atc
Ile

gty
val

ccco
Pro

gcg
Ala

cta

295

tag
Trp

tca
Ser

cat
His
120

aga
Arg

aac
Asn

age
Ser

qgat
Gly

att
Ile
200

gac
ABp

tca
Ser

tgt
Cys

age
Ser

tge
Cys
280

ttt
Fhe

tgc
Cys

gca
Ala
105

gaa
Glu

atg
Met

cce
Pro

aac
Asn

ccg
Pro
185

gag
Glu

aag
Lys

cta
Leu

tac

act
Thr
265

aag
Lys

agg
Gly

48

ccc
Pro
tat
80

ggc
Gly

aac
Asn

ggt
Gly

tte
Phe
atg
170
gcc

Ala

agqg
Gly

tgt
Cys

gag
Glu

aat

250

gga
Gly

cge
Arg

aaa
Lys

aat
ABn
75

g99
Gly

cat
His

gaa
Glu

ttt
Phe
155

acqg

tac
Tyr

atg
val

gtc
val

aca
Thr
235

gca
Ala

gag
Glu

act

g9g
Gly

ctc
Leu

gtg
val

tct
Ser

ggt
Gly
agg
140
gca

Ala

caa
Gln

tca
Ser

cat
His
act
220
gta

val

gte
val

gcc
Ala

tat

agce
Ser
300

agt
Ser

gaa
Glu

agg
Arg

ttg
Leu
125

caa
Gln

gtg
val

cga
Arg

gect
Ala

gga
Gly
205

gtt
val

gce
Ala

cte
Leu

cac
His

tect
Ser
285

att
Ile

cca
Pro

aac
Asn

agg
Arg
il0

Lys

ctc
Leu

acg

gte
Val

cac
His
1%¢

gga
Gly

atg
Met

att
Ile

act

cta
Leu
270

gat
Asp

gty
val

1143

1191

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815



gca
Ala

gat
ABp

gce
Ala
335

gcc
Ala

aca

atc
Ile

cag
Gln

gag
Glu
415

act
Thr

aaa
Lys

aca

gtc
val
495

ana
Lys

gat
Asp

tge
Cys

cag
Gln
320
aag
Lys

ctyg

ctg
Leu

gct
Ala

gac
Asp
400
atg
Met

gta
Val

ggc
Gly

cta

cte
480
aag

Lys

atg
Val

ctt
Leu

gcc
Ala
305

acc

cag
Gln

tca
Ser

gaa
Glu

gag
Glu
385

ttg

cat
His

ctg
Leu

gca
Ala

cat
His
465

aag
Lys

aac
ASn

tca
Ser

aaa
Lys

aaa
Lys

gaa
Glu

ggac
Gly

tgc
Cys
370

artg
Met

acc

cat
Him

gcc
Ala

atg
Met
450

ggt
Gly

ggo
Gly

cca
Pro

aaa
Lys

gcg
Ala
530

tte
Phe

att
Ile

aat
Asn

tcec
Ser
355
cag
Gln

gaa
Glu

ctg
Leu

ctt

ctg

435

gga
Gly

aca
Thr

act

Qoga
Gly
515

gca
Ala

act tgt
Thr Cys

cag tat
Gln Tyr
325

tgg act
Trp Thr
340

cag gaa
Gln Glu

gtg caa
val Gln

aca gag
Thr Glu

cca tgg
Pro Trp
405

gtc gaa
val Glu
420

gga aac
Gly Asn

gtt aca
val Thr

cat gtt
His Val

tec tac

Ser Tyr
485

gac act
Asp Thr
500

gee ccc
Ala Pro

atc aat
Ile Asn

gece
Ala
310

gtc
Val

acc

gtec
val

act
Thr

age
Ser
390

cag
Gln

ttet
Phe

cag
Gln

aag
Lys

tct
Ser
470

Lys

ggc
Gly

tge
Cys

aaa
Lys

aaa
Lys

atc
Ile

gac
ABP

gag
Glu

gcg
Ala
375

tgg
Trp

agt

Ser

gaa
Glu

gaa
Glu

gac
Asp
455

tgc
Cys

ata
Ile

cat
His

agg
Arg

ggc
Gly
535

tcc
Ser

aga
Arg

att
Ile

tte
Phe
360

gtg
Val

ata
Ile

gga
Gly

cct
Pro

ggc
Gly
440

aca

aga

tge
Cys

gac
Gly

att
Ile
520

att
1le

atg
Met

gca
Ala

aag
Lys
345

att
Ile

gac
Asp

gtg
val

agt
Ser

ccg
Pro
425

tce
Ser

aat
ABn

gtg
val

act
Thr

act
Thr
505

cca
Pro

tty

419

agt
Ser

caa
Gln
330

act

ggg
Gly

tte
Phe

gac

ggc
Gly
410

cat

His

ttg

gac
Asp

aaa
Lys

gac
Asp
490

gttt
val

gtg
val

gtt
val

ttg
Leu
315

ttg
Leu

ctc
Leu

tat

ttt
Phe

cat
His

aag
Lys

gga

gag
Glu

gta
val

ttt
Phe

Tyr Gly Lys

ggt
Gly

aga
Arg
395

g99
Gly

gec
Ala

aaa
Lys

aac
Asn

ttg
Leu
475

Lys

gtg
val

ata
Ile

aca
Thr

aac
Asn
380

cag
Gln

gtg
Val

gcec
Ala

aca
Thr

aac
Asn
460

tca
Ser

atg
Met

atyg
Met

gta
val

gtt
Val
540

365
agt
Ser

tgg
Trp

tgg

act

gct
Ala
445

ctt

gct
Ala

ttt
Fhe

cag
Gln

gct
Ala
525

aac
Asn

gtt
Val

gag
Gly

gat
ASp
350
gct
Ala

tac

gee
Ala

atc
Ile
430

ctt

tac
Tyr

ttg
Leu

ttt
Phe

gtg
val
510

gat

cce
Pro

1863

1911

1959

2007

2055

2103

2151

2199

2247

2295

2343

2391

2439

2487

2535

Y&



tca
Ser
545

atc
Ile

gcc
Ala

ttt
Phe

gac
Asp

gga
Gly
560

tgg
Trp

tac
TvVE
575

cag
Gln

aaa
Lys

acc
Thr

atg
Met

tte
Fhe

gat
ABD

agc
Ser

cat
His

acg
Thr

gtg
Val
625

ata
Ile
640

tog aca

Tzp

aca
Thr

aac
Asn
655

aga
Arg

atg
Met

ate
Ile

aty
Met
catctagagg
actgtgecectt
ctggaagguty
ctgagtaggt
tggoaagaca
agaacagctg
ctcttceget
atcagctcac
gaacatgtga
gtttttcecat
gtggcgaaac

gegetetect

ace
Thr

agc
Ser

cac
His

ggc
Gly

tece
Ser
610

ttt
Fhe

aag
Lys

aac
Asn

ttt
Phe

geectattct

aat
Asn

tac

Tyzr

aaa
Lys

gtg
val
595

gct
Ala

ggc
Gly

gtc
Val

atg
Met

ttg
Leu
675

gat
Asp

att
Ile

gag
Glu
580

gaa
Glu

gga
Gly

tct
Ser

atc
Ile

aca
Thr
660

tct
Ser

gat
Asp

atc
Ile
565

oga
Gly

cgc

ggg
Gly

gece
Ala

atg
Met
645

atg
Met

cta
leu

gaa
Glu
550

gtt
val

agec
Ser

ctg

tte
Phe

ttt
Phe
630

g99
Gly

tee
Ser

goga
Gly

gty
val

a9g
Gly

tca
Ser

gce
Ala

ttc
Phe
615

cag
Gin

gcg
Ala

atg
Met

gtt
Val

ctg
Leu

ata
Ile

gtc
val
600

act

ggg
Gly

gta
Val

agc
Ser

ogg
Gly
680

att
Ile

gga
Gly

goa
Gly
585

atg
Met

tcg
Ser

cta
Leu

ctt

atg
Met
665

gcg
Ala

atagtgtcac ctaaatgcta

ctagttgecca goccatetgtt gtttgeeccct

ccactcccac

gtcattctat

tgtectttee

tctgggaggt

taataaaatg

ggggtagygc

cca cct
Pro Pro

aac
ABn

gag gtg
Glu val
555

act
Thr

ctc
Leu

tca
Ser

gat
ABp
570

cgt
Arg

ttg ttc

Phe

act cag
Thr Gln
590

aag
Lys

acce
Thr

gce
Ala
605

tgg
Trp

gac
Asp

gga
Gly

att
Ile

gt
val

aaa
Lys
620

gga
Gly

o999
Gly

aac
Asn

ttt
Fhe

gge ttg
Gly

635

gec
Gly

ate
Ile

ata
Ile
650

gtt
val

tgg ggc¢c

Gly

gtg
Val
670

ate
Ile

gte
val

ttg
Leu

gga
Gly

tgagcggeeg ctcgageatg

gagctcgety atcagecteg
cccecgtgee ttcocettgacce
aggaaattgc atcgcattgt

aggacagcaa gggggaggat

atagcaggca
cattaatgaa
tcctecgetca
tcaaaggegg
gcaaaaggcc
aggctecgee
ccgacaggac

gttccgaccce

tgctggggat
tcggccaacg
ctgactcget
taatacggtt
agcaaasggc
ccccectgacga
tatasagata

tgcegettac

gcggtggget
cgcggggaga
gegeteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt

cggatacctg
50

ctatggettce
ggcggtttge
gttcggetge
tcaggogata
aassaggccg
aatcgacgct
cccectggaa

tccgeettte

tgaggcggaa
gtattgggeg
ggcgagcggt
acgcaggaaa
cgttgctgge
caagtcagag
gctcecetegt

tccctteggg

2583

2631

2679

2727

2717%

2823

2871

2519

2972

3032
3092
3152
3212
3272
3332
3392
3452
3512
3572
3632

3692



aagcgtggcg
ctccaagetg
taactategt
tggtascagg
gectaactac
taccttcgga
tggttttett
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcegcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattct
aaccaagtca
acgggataat
ttcggggcga
tcgtgcaccc
aacaggaagg
catactcttc
atacatattt
aaaagtgcca
«210> 24

<211> 681

«<212> PRT
<213>

ctttctcaat
ggetgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaasaa
taaagtatat
atctcagcga
actacgatac
cgcteaccgg
agtggtcctyg
gtaagtagtt
gtgtcacgcet
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgegecac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt

cctgacgtce

gctcacgetyg
acgaacccce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tetgtetatt
gggagggett
ctccagattt
caactttatc
cgccagttaa
cgtegtregy
cccceatgtt
agttggecge
tgccatccegt
agtgtatgcg
atagcagaac
ggatcttace
cagcatcttt
caasaaaaggg
attattgaag

agaaaaataa

Artificial Sequence

taggtatctc
cgttcageec
acacgactta
aggcggtget
atttggtatc
atceggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctgge
atcagcaata
cgcctccate
tagtttgege
tatggcttea
gtgcaaanaa
agtgttatca
asgatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag

acaaataggg

51

agttcggtgt aggtcgttcg
gaccgctgecg ccttatecgg
tcgecactgg cagcagecac
acagagttct tgaagtggtg
tgcgetetge tgaagecagt
caaaccaccg ctggtagegg
aasaggatctc aagaagatcc
aactcacgtt aagggatttt
ttaaattsas aatgaagttt
agttaccaat gcttaatcag
atagttgcct gactccecegt
cccagtgetg caatgatacc
aaccagccag ccggaagggc
cagtctatta attgttgeeg
aacgttgttg ccattgctac
ttcagctccg gttceoccaacqg
gcggttagect cctteggeec
ctcatggtta tggcagcact
tctgtgactg gtgagtactc
tgctecttgee cggegtcaat
ctcatcattg gaaaacgitc
tccagttcga tgtaacccac
agcgtttctg ggtgagcaaa
acacggaaat gttgaatact
ggttattgtc tcatgagcgg

gttccgecgea catttecceeg

3752
38l2
3872
3932
k1] ¥
4052
4112
4172
4232
4252
4352
4412
4472
4532
4592
4652
4712
4772
4832
4892
4952
5012
5072
5132
5192
5252

5271

466



<220>
<223> Description of artificial sequence; note = synthetic construct

«<400> 24

Met Gly Lye Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leuy Ala
1 5 10 15

val Val Ile Ala Gly Thr Ser Ala Val Thr Leu Val Arg Lys Asn Arg
20 25 ao

Trp Leu Leu Leu Asn Val Thr Ser Glu Asp Leu Gly Lys Thr Phe Ser
35 40 45

val Gly Thr Gly Asn Cye Thr Thr Asn Ile Leu Glu Ala Lys Tyr Trp
50 55 60

Cys Pro Asp Ser Met Glu Tyr Asn Cys Pro Asn Leu Ser Pro Arg Glu
65 70 75 80

Glu Pro Asp Asp Ile Asp Cys Trp Cys Tyr Gly val Glu Asn Val Arg
B5 90 95

val Ala Tyr Gly Lys Cys Asp Ser Ala Gly Arg Ser Arg Arg Ser Arg
100 105 110

Arg Ala Ile Asp Leu Pro Thr His Glu Asn His Gly Leu Lys Thr Arg
115 120 125

Gln Glu Lys Trp Met Thr Gly Arg Met Gly Glu Arg Gln Leu Gln Lys
130 135 140

Ile Glu Arg Trp Phe Val Arg Asn Pro Phe Phe Ala Val Thr Ala Leu
145 150 155 160

Thr Ile Ala Tyr Leu Val Gly Ser Asn Met Thr Gln Arg Val val Ile
165 170 175

Ala Leu Leu Val Leu Ala Val Gly Pro Ala Tyr Ser Rla His Cys Ile
180 185 190

Gly Ile Thr Asp Arg Asp Phe Ile Glu Gly Val His Gly Gly Thr Trp
195 200 205

Val Ser Ala Thr Leu Glu Gln Asp Lys Cys Val Thr Val Met Ala Pro
210 215 220

52



Asp Lys
225

Pro Ala

Lys 1le

Glu Asn

Trp Gly

290

Ala Lys
305

Thr Lys

Gln Glu

Ser Gly

Glu Cys

370

Glu Met

ies

Leu Thr

Hie His

Leu Ala

Ala Met
450

Pro

Glu

Asn

Glu

275

Asn

Phe

Ile

ABN

Ser

355

Gln

Glu

Leu

Leu
435

Arg

Ser

Val

Asp

260

Gly

Gly

Thr

Gln

Trp
340

Gln

val

Pro

val

Gly

val

Arg

245

Lys

Asp

Cys

Cys

Tyr

325

Thr

Glu

Gln

Glu

405

Glu

Asn

Thr

Asp
230

Lys

Gly

Ala

310

val

Thr

val

Ser

390

Gln

Phe

Gln

Lys

Ile

vVal

Pro

a95

Lys

Ile

ABp

Glu

Ala

375

Ser

Glu

Glu

Asp
455

Ser

Cys

Ser

Cys

280

Ser

Arg

Ile

Phe

360

val

Ile

Gly

Pro

Gly

Thr

Leu

Thr

Lys

Gly

Met

Ala

Lys

345

Ile

ABp

val

Ser

Pro

425

Ser

ABn

Glu

Asn

250

Gly

Arg

Lys

Ser

Gln

330

Thr

Gly

ABpD

Gly

410

Him

Leu

Asp

Thr Val
235

Ala Val

Glu Ala

Gly Ser
300

Leu Phe
318

Leu His

Leu Lys

Tyr Gly

Gly Asn

aso

Arg Gln

395

Gly Vval

Ala Ala

Lys Thr

460
53

Ala Ile

Leu Thr

His Leu
270

Ser Asp
285

Ile vVal

Glu Val

val Gly

Phe Asp
350

Lys Ala
365

Ser Tyr

Trp Ala

Trp Arg

Thr Ile
430

Ala Leu
445

ABD

His

255

Ala

Arg

Ala

Aap

Ala

335

Ala

Ile

Gln

Glu

415

Thr

Leu Tyr Lys

Axrg

val

Glu

Gly

Cys

Gln

320

Lys

Leu

Ala

Asp

400

Met

Val

Gly

Yo



His

465

Lys

Asn

Ser

Ser
545

Lys

Ser

Val

625

Thr

Gly

Gly

Pro

Lys

Ala

530

Ser

Hia

Gly

Ser

610

Phe

Lys

Asan

Phe

«210>
<211>

Gly

Thr

Thr

Gly

515

Ala

Asn

Lys

val

595

Ala

Gly

val

Met

Leu
675

25
35

His

Ser

ABp

Ala

Ile

Asp

Ile

Glu

580

Glu

Gly

Sexr

Ile

Thr

660

Ser

Val Ser
470

Tyr Lys
485

Thr Gly

Pro Cys

Asp Glu
550

Ile val
565

Gly Ser

Arg lLeu

Gly Phe

Ala Phe

630

Met Gly
645

Met Ser

Leu Gly

Cys Arg

Ile Cys

His Gly

Arg Ile

520

Gly Ile
535

Val Leu

Gly Arg

Ser Ile

Ala val

660

Phe Thr

615

Gln Gly

Ala Val

Met Ser

val Gly
680

Val

Thx

505

Pro

Leu

Ile

Gly

Gly

585

Ser

Met
663

Ala

Lys

ABp

450

val

Val

val

Glu

ABD

570

Lys

Gly

val

Ile
650

Ile

Leu Ser Ala

475

Lys

val

Ile

Thr

val

555

Ser

ABp

Gly

Gly
635

Trp

54

Met

Met

Val

val

540

Asn

Arg

Thr

620

Gly

val

vel

Phe

Gln

Ala

525

Asn

Pro

Thr

Ala

605

Gly

Gly

Gly

Leu

Phe

val

510

Asp

Pro

Pro

Gln
550

Trp

Ile

Asn

Ile

Val
670

Val
495

Lyp

Asp

Ile

TYT
575

Asp

Hie

6§55

Ile

Lys

val

Ala

Gly

560

Gln

Met

Ile
640

Met



4e¥

<212> DNA

<213> Artificlial Sequence

<220>

<223> Description of artificial seguence; note = synthetic construct
<220>

<221> misc_feature

«<222> {1)..(35)

<223> POW 454

<400> 25

asaagaaaaa gcegcetaccac catccaccgg gacag 35
<210> 26

<211> 41

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of artificial seguence; note = synthetic construct
«<220>

<221> misc_feature

<222> (1)..{41)

<223> CPOW 2417

<400> 26

Actgttaccc tcaacccegt actcgccgge gaamasagama a 41
<210> 27

211> 24

<212> PRT

«<213> Artificisl Sequence

<220>

<223> Description of artificial sequence; note = synthetic construct
<220>

<221> misc_feature

<223> Modified JE Sigmal

<400> 27

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala

1l

5 10 15

val val Ile Ala Gly Thr Ser Ala

<210>
<211>
<212>

20

28
36
DNA

55



<213>

<220>
<223>

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

<400>

aaaagaaaaa gcgctgtgac cttggtgcog

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

<220>
<223>

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

<400>

Artificial Sequence

Description of artificial

misc_feature

(1) ..(36)
YF 482
28

29

41

DNA

Artificial Sequence

Description of artificial

misc_feature

(1)..(41)
CYF 2433
29

acagagatce tcaacccege actcgeegge

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

<220>
<223>

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

<400>

30

42

INA

Artificial Seguence

Description of artificial

misc_feature
{1)..1(41)
SLE 463

30

aasaagassaa gcgctttgca gttatcaacc

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

<220>
<223>

3l

40

DNA

Artificial Sequence

Description of artificial

sequence; note = synthetic construct

aazaac 36

sequence; note = synthetic construct

gaaagagaaa a 41

sequence; note = synthetic construct

tatcagggge a 41

sequence; note = synthetic construct

56



| 469

<220>

<221> misc_feature
<222> (1}..(40)
<223> CSLE 2477

<400> 31
accgttggtc gecacgttcgg actcgoccggc gaaaasgaaa 40

<210> 32

<211> 39

<212> PRT

<213> Artificial Seqguence

<220>
<223> Description of artificial sequence; note = synthetic construct

<400> 32

Leu Asp Thr Ile Asn Arg Arg Pro Ser Lys Lys Arg Gly Gly Thr Arg
1 5 10 15

Ser Leu Leu Gly Leu Ala Ala Leu Ile Gly Leu Ala Ser Ser Leu Gln
20 25 30

Leu Leu Ser Thr Tyr Gln Gly
35

«<210> 33

<211> 24

«<212> PRT

<213> Artificial Seqguence

<220>
«223> Description of artificial sequence; note = synthetic construct

<4D0> 33

Met Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala Gly Ala Met
1 5 10 15

Lys Leu Ser Asn Phe Gln Gly Lys
20

<210> 34

<211> 30

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of artificial sequence; note = synthetic construct

<400> 34

Met Asn Glu Gly Ser Ile Met Trp Leu Ala Ser Leu Ala Val Val Ile
57



1 5 10 15

Ala Cys Ala Gly Ala Met Lys Leu Ser Asn Phe Gln Gly Lys
20 25 0

«<210> 35

<21l1> 39

«212> PRT

<213> Artifiecial Sequence

<220>
«223> Description of artificial sequence; note = synthetic construct

<400> 35

Met Gly Arg Lys Gln Asn Lys Arg Gly Gly Asn Glu Gly Ser Ile Met
1 5 10 15

Trp Leu Ala Ser Leu Ala Val vVal Ile Ala Cys Ala Gly Ala Met Lys
20 25 30

Leu Ser Asn Phe Gln Gly Lys
as

<210> 36

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
«<223> Description of artificial sequence; note = synthetic construct

<400> 36

Met Ser Lys Lye Arg Gly Gly Ser Glu Thr Ser Val Leu Met Val Ile
1 5 10 15

Phe Met Leu Ile Gly Phe Ala Ala Ala Leu Lys Leu Ser Asn Phe Gln
20 -25 30

Gly Lys

<210> 37

<211> 33

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of artificial sequence; note = synthetic construct

<400> 37
58



Met Gly Lys Arg Ser Ala Gly Ser Ile Mat Trp Leu Ala Ser Leu Ala
1 5 10 15

Val Val Ile Ala Cys Ala Gly Ala Val Thr Leu Ser Asn Phe Gln Gly
20 25 30

Lys

<210> 38

<211> 46

<212> PRT

«213> Artificial Sequence

<220>
«<223> Description of artificial segquence; note = synthetic construct

<400> 38

Met Asn Val lLeu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn
1 5 10 15

Ile Leu Asn Arg Arg Arg Arg Thr Ala Gly Met Ile Ile Met Leu Ile
20 25 30

Pro Thr Val Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu
35 40 45

<210> 38

<211> 40

<212» PRT

<213> Artificial Sequence

<220>
<223> Description of artificial seguence; note = gynthetic construct

<400> 239

Met Val Gly Leu Gln Lys Arg Gly Lys Arg Arg Ser Ala Thr Asp Trp
1 5 10 15

Mot Ser Trp Leu Leu Val Ile Thr Leu Leu Gly Met Thr Leu Ala Ala
20 25 30

Thr Val Arg Lys Glu Arg Gly Asp
35 40

«<210> 40
<2131> 24
<212> PRT

1Yo



<213>»

<220>
<223>

<400> 40

1

Artificial Sequence

Thr Val Arg Lys Glu Arg Gly Asp

«210> 41
<211> 24
<212> PRT
<213>
<220>
<223>
<400> 41

20

Artificial Sequence

10

15

Met Gly Trp Leu Leu Val val Val Leu Leu Gly Val Thr Leu Ala Ala
5

Met Ser Trp Leu lLeu val Ile Thr Leu Leu Gly Met Thr Ile Ala Ala

1

5

Thr Val Arg Lys Glu Arg Gly Asp

<210> 42
<211>
<212>

<213>

<220>
<223>

<220>
<221>
<222>

CDS
<400> 42

gacggatcgy
ccgeatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg

cccgeccatt

5292

20

Description of

(910) .. (2964)

gagatctece
aagccagtat
ttaagctaca
gcgtttegey
tagttattaa
cgttacataa

gacgtcaata

Artificial Sequence

10

15

Description of artificial seguence; note = synthetic construct

Description of artificial seqguence; note = synthetic construct

artificial sequence; note = synthetic construct

gatcccctat
ctgeteectg
acaaggcaag
ctgettcgey
tagtaatcaa
cttacggtaa

atgacgtatg

ggtgcactct
cttgtgtgtt
gcttgacecga
atgtacgggc
ttacggogtc
atggcccgece

ttcccatagt
60

cagtacaatc
ggaggtcget
caattgcatyg
cagatatacg
attagttcat
tggctgaccg

aacgccaata

tgcteotgatg
gagtagtgcyg
aagaatctgc
cgttgacatt
agcccatata
cccaacgace

gggactttce

60
120
180
240
300
3s0



attgacgtca
atcatatgec
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggcgtgt

ctgecttactg

atgggtggag
aagtacgcecc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

gcttatcgaa

geegecgec atg ggc aag

tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa

attaatacga

aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactgege
gcagagctcet

ctcactatag

cttggcagta
taaatggccce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact

ggagacccaa

catcaagtgt
gcctggeatt
gtattagtca
tageggtttg
ttttggecace
caaatgggcg
agagaaccca

gcttggtace

agg tcc gecec gge tca atc atg tgg ctc gocg age

ttg
15

aac
Asn

ctt
Leu

atg
Met

ctt

acg
Thr
95

ctg

cat
His

atg
Met

gca
Ala

gga
Gly

ctg

gac
Asp

ctc
Leu
80

tee
Ser

aga
Arg

gag
Glu

gte
Val

atg
Met
160

Met Gly Lys

1
gtt gtc ata
val val Ile

cca
Pro

cac
His
35

gaa
Glu

aca
Thr

ttt
Phe

aaa
Lys
50

ctt
Leu
65

ggt
Gly

gaa
Glu

aat
ABn

cag
Gln

agg

gta
Val

acg tgg

Thr

aaa
Lys

aga
Arg
115

gaa
Glu

act
Thr

aca
Thr

cga
130

att
Ile

aga
Arg

cag
Gln
145

atc
Ile

gca
Ala

gca
Ala

gct tgt geca
Ala Cys Ala
20

atc
Ile

atg
Met

gtc
val

gat
ABp

goc
Gly

gag
Glu

ttg
Leu

tgt
Cys

gaa
Glu
70

cca
Pro
B5

gaa
Glu

gag
Glu

tat
Tyr

act agg
Gly

100

tca
Ser

gtg
Val

gca
Ala

aca tgg

Trp

gaa
Glu

act
Thr

gaa tgg
Glu

150

tac
Tyr

ctg
Leu

geca
Ala
165

10

ggc gee tte cat
Gly Ala Phe His
25

caa
Gln

agc aga
Ser Arg
40

gag
Glu

tgt
Cys

aac
Asn

atg
Met

gtg
val
55

atc
Ile

aca
Thr

acg
Thr

gac
Asp

ata
Ile

tgt

Cys
90

gac
Asp

gac
ABp

tgt
Cys

acc
Thr
105

acc
Thr

acg
Thr

cat
His

cca
Pro

ctc gtt
Val

120

tca
Ser

tca
Ser

gaa
Glu

atg
Met
135

cat
His

atc
Ile

ttg
Leu

ata
Ile

ace
Thr

acy
Thr
170

gga
Gly

61

tta
Leu

asa
Lys

acce
Thr

tac
Tyr
75

tgg

atg
Met

gt
val

ggu
Gly

cca
Pro
155

aca
Thr

acc
Thr

gog
Gly

ctec
Leu
60

aag
Lys

tgc
Cys

gga
Gly

gga
Gly

gce
Ala
140

ggc
Gly

cat
His

Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

aca cgt

Thr Arg
30

agt
Ser

aaa
Lys
45

atg
Met

gece
Ala

cce
Pro

tgt
Cya

tct
Ser

aac
Asn

cat
His
110

gaa
Glu

atg
Met
125

gga
Gly

aaa
Lys

tog
Trp

ttec
Phe

ace
Thr

tte
Phe

caa
Gln

480

540

600

720

780

840

900

951

1047

1095

1143

1151

1239

1287

1335

1383

1431

Y3/



aga
Arg
175

atg
Met

gga
Gly

acg
Thr

gaa
Glu

cta
Leu
255

agce
Ser

gta
val

att
Ile

gtt
Val

tca
Ser
335

gaa
Glu

ggt
Gly

tte
Phe

cac
His

gecc
Ala

cgt
Arg

gga
Gly

atg
Met

gee
Ala
240

acc

cta

gac
Asp

gtg
Val

gtg
Val
320

agy
Gly

atc
Ile

tat

aat
Asn

agy
Arg
400

ctg

tgc
Cys

agc
Ser

gca
Ala
225

aaa
Lys

aac
ABn

aat
Asn

acc
Thr
305

caa
Gln

gaa
Glu

aaa
Lys

ggc
Gly

gag
Glu
385

caa
Gln

att
Ile

ata
Ile

tog
210

aaa
Lys

cag
Gln

aca
Thr

gaa
Glu

gga
Gly
290

tgc
Cys

cca
Pro

gag
Glu

ata
Ile

act
Thr
370

atg
Met

tog
Trp

ttc
Phe

gga
Gly
195

gtt
Val

aac
ABn

cct
Pro

aca

gag
Glu
275

tagg

gct
Ala

gaa
Glu

cat
His

aca
Thr
ass

gtec
vVal

gtg
val

tte
Phe

atc
Ile
180
al:q
Met

gac
Asp

asa
Lys

gce
Ala
aca
260
cag

Gln

gga
Gly

atg
Met

aac
Asn

gca
Ala
340

cca
Pro

aca

ttg

cta
Leu

tta

tca
Ser

ata
Ile

cca
Pro

acc
Thr
245

gaa
Glu

aat
Asn

tte
Phe

ttg
Leu
325

gtc
val

cag
Gln

atg
Met

ttg

gac
Asp
405

ctg

aat
Asn

gtc
val

aca
230

cta

tct
Ser

‘Lys

gga
Gly
aga
310

gaa
Glu

gga
Gly

agt
Ser

gag
Glu

cag
Gln
390

cty
Leu

aca
Thr

aga
Arg

tta
Leu
215

tgt
Cys
295

tgc
Cya

tac

aat
Asn

tce
Ser

tgec
Cys
375

atg
Met

ccy
Pro

gct
Ala

gac
ABD
200

gaa
Glu

gat
ABp

aag
Lys

tgc
Cys

ttc
Phe
280

gga
Gly

aaa
Lys

acc
Thr

gac
Asp

atc
Ile
360

tct
Ser

gaa
Glu

tta
Leu

gtc
val
185

ttt
Phe

cat
His

£ttt
Phe

tac
Tyr

cca
Pro
265

gtc
val

cta
Leu

aag
Lys

att
Ile

aca
Thr
345

aca
Thr

cca
Pro

aat
Asn

cca
Pro

62

act
Thr

gtg
Val

gga
Gly

gana
Glu

tgt
Cys
250

aca
Thr

tgc
Cys

ttt
Phe

aac
Asn

gtg
val
330

gga
Gly

gaa
Glu

aaa
Lys

tog
Trp
410

cct
Pro

gaa
Glu

age
Ser
ctg
235
ata

Ile

caa
Gln

aaa
Lys

gga
Gly

atg
Met
31s

ata

Ile

aaa
Lys

gca
Ala

gct
Ala
395

ttg

tca
Ser

g99
Gly

tgt

Cys
220

ata
Ile

gag
Glu

ggg
Gly

cac
His

aag
Lys
300

gaa
Glu

aca

cat
Hims

gaa
Glu

ggc
Gly
380

tog
Trp

ccc

atg
Met

gtt
Val
205
gtg
val

aaa
Lys

gca
Ala

gaa
Glu

tcc
Ser
285
gga
Gly

gga
Gly

cct
Pro

ggc
Gly

ttg
365

cte

ctyg
Leu

aca
190
tca

Ser

acg

aca

aag
Lys

cce
Pro
270

atg
Met

ggc
Gly

aaa
Lys

cac
His

Lys
350

aca
Thr

gac
AsD

gty
val

gcg

Pro Gly Ala

1479

1527

1575

1623

1671

1719

1767

1815

1863

1911

1959

2007

2055

2103

2151



gac
Asp
415

aaa
Lys

gaa
Glu

tca
Ser

atg
Met

aag
Lys
495

gtt
Val

ttt
Phe

aca

gca
Ala

gga
Gly
575

atg
Met

gac
Asp

gga
Gly

agt
Ser

aca
Thr

aat
Asn

990
Gly

tca
Ser

gac
Asp
480

ttt
Phe

atc
Ile

gag
Glu

gte
Vval

gaa
Glu
560

caa
Gln

£ttt
Phe

aca
Thr

aag
Lys

999
Gly
640

caa
Gln

ccC
Pro

gee
Ala

gga
Gly
465

aag
Lys

aaa
Lys

aga
Arg

ata
Ile

aac
Asn
545

cct
Pro

ctg

gag
Glu

gece
Ala

gect
Ala
625

gtt
val

999
Gly

cat
His
atg
450
aac

Aen

cta

gtt
Val

gtg
val

atg
Met
530
cca
Pro

cca
Pro

ang
Lys

aca
Thr

tgg
610

cte

tca
Ser

tca
Ser

gcg
Ala
435

cac
His

tta
Leu

cag
Gln

gty
Val

caa
Gln
515

gat
Asp

att
Ile

tte
Phe

ctc

aca
Thr
595

gat
Asp

cac
His

tog
Trp

aat
Asn
420

aag
Lys

aca
Thr

ctc

ctc
Leu

aag
Lys
500

tat
Tyr

trg
Leau

gtg
val

goa
Gly

aac
Asn
580

atg
Met

ttt
Fhe

caa
Gln

act

tgg

asa
Lys

gca
Ala

tte
Phe

aaa
Lys
485

gaa
Glu

gaa
Glu

gaa
Glu

aca

gac
Asp
565

tog

gga
Gly

gtc
val

atg
Met
645

ata
Ile

cag
Gln

ctt
Leu

aca
Thr
470

gga
Gly

ata
Ile

gg9g9
Gly

ana
Lys

gaa
Glu
550

agc
Ser

44 o
Phe

g9g
Gly

tcc
Ser

tte
Phe
630

aaa
Lys

cag
Gln

gat
ABD

aca
Thr
455

gga
Gly

atg
Met

gea
Ala

gac
Asp
aga
535
aaa

Lys

tac

aag
Lys

gcg
Ala

ttg
Leun
615

gga
Gly

atc
Ile

aaa
Lys

gtt
val
440

ggg9
Gly

cat
His

tca
Ser

gaa
Glu

ggc
Gly
520

cat
His

gat
Asp

atc
Ile

aaa
Lys

aag
Lys
600

gga
Gly

gea
Ala

ctc
Leu

gag
Glu
425
gee
val

gec
Ala

ctc
Leu

tac
Tyr
aca
505
tct
Ser

gte
val

agc
Ser

atc
Ile

gga
Gly
585

gga
Gly

atc
Ile

ata
lle

63

aca
Thr

gtt
val

aca
Thr

aag
Lys

tect
Ser
490

caa
Gln

cca
Pro

tta
Leu

cca
Pro

ata
Ile
570

agt
Ser

atg
Met

gtg
Val

tat
Tyr

gga
Gly
650

ttg

Leu.

tta
Leu

gaa
Glu

tgc
475

atg
Met

cat
His

tgc
Cys

ggt
Gly

gtc
Val
555

gga
Gly

tct
Ser

gece
Ala

Lttt
Phe

gga
Gly
635

gtc
val

gtc
val

gga
Gly

atc
Ile
460

tge
Cys

gga
Gly

aag
Lys
cgce
540

aac
Asn

gta
val

atc
Ile

att
Ile

acea
Thr
620

gct
Ala

att
Ile

act
Thr

tec
Ser
445

caa
Gln

ctg

aca
Thr

aca

atc
Ile
525

cty

ata
Ile

gag
Glu

ggc
Gly

tta
Leu
605

tet
Ser

gcc
Ala

atc
Ile

ttc
Phe
430

caa
Gln

atyg
Met

gga
Gly

ata
Ile
510

cct
Pro

att
Ile

gaa
Glu

cCcyg
Pro

caa
Gln
590

ggt
Gly

ata
Ile

tte
Phe

aca
Thr

2199

2247

2295

2343

2351

2439

2487

2535

2583

2631

2679

2727

2775

2823

2871

72



tgg ata gga atg aat tca cgc agc acc tca ctg
Trp Ile Gly Met Asn Ser Arg Ser Thr Ser Leu
660

655

665

ttg gtg gga att gtg aca ctg tat ttg gga gtc
Leu Val Gly lle Val Thr Leu Tyr lLeu Gly Val

taattagttg
asatgectaga
ttgceccctec
ataasatgag
gotggggcag
ggtgggetct
gcggggagag
cgecteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegttte
ggatacctgt
aggtatctca
gttcagecceg
cacgacttat
ggcggtgcta
tttggtatct
tecggeaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatetggee

tcagcaataa

675
agcggecget
gctegetgat
ccegtgectt
gaaattgcat
gacagcaagg
atggcttetg
geggtttgey
ttcggetgeg
caggggataa
aBAAQHCCHC
atcgacgetc
cccctggaag
cecgectttet
gttcggtgta
accgetgege
cgccactgge
cagagttett
gcgetetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgectg
ccagtgetge

accagccage

cgagcatgca
cagcctcgac
ccttgaccect
cgeattgtet
gggaggattg
aggcggaaag
tattgggege
gcgagcggta
cgcaggaaag
gttgctggcyg
aagtcagagg
ctecctegty
cccttecgggpa
ggtecgttcge
cttatceggt
agcagccact
gaagtggtgo
gaagccagtt
tggtageggt
agaagatcct
agggatttig
atgaagtttt
cttaatcagt
actcccegte

aatgataccg

cggaagggcc

680
tctagaggge
tgtgecettct
ggaaggtgec
gagtaggtgt
ggaagacaat
aaccagectge
tcttecegett
tcagctcact
aacatgtgag
tttttecata
tggcgaaacc
cgectctectg
agcgtggege
tccaagectgg
aactatcgtce
ggtaacagga
cctaactacg
accttcggaa
ggttttttty
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacecac

gagcgcagaa
64

tct gtg aca cta gta
Ser Val Thr Leu Val

670

atg gtg cag gecc
Met Val Gln Ala

cctattctat
agttgccage
actcccactg
cattctattc
agcaggcatg
attaatgaat
cctecgeteac
caaaggcggt
caaaaggcca
ggctcegece
cgacaggact
ttcecgaccocct
tttecteatag
gctgtgtgea
ttgagtccaa
ttagcagagce
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatceaaaaag
aaagtatata
tctcagegat
ctacgatacg
gctecaccgge

gtggtectge

685
agtgtcacct
catctgttgt
tccttteccta
tgoggogteg
ctggggatgce
cggccaacgc
tgactcgetyg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgettacce
ctcacgetgt
cgaacccecc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta

aactttatcc

2919

2964

3024
3084
3144
3204
3264
3324
3384
3444
3504
3564
3624
3684
3744
3804
864
3924
3984
4044
4104
4164
4224
4284
4344
4404
4464

4524



gcctccatec
agtttgegea
atggcttcat
tgcaaaaaag
gtgttatcac
agatgetttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcge
atttatcagg
caaatagggg
<210> 43

<211> 685
<212> PRT

<213>

<220>
<223>

«<400> 43

agtctattaa
acgttgttge
tcagetecgg
cggttagcte
tcatggttat
ctgtgactgg
gctettgecec
tcatcattgg
ccagttcgat
gecgtttetgg
cacggaaatg
gttattgtct

ttecgegeac

ttgttgecegg
cattgetaca
ttcccaacga
ctteggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacecact
gtgagcaaaa
ttgaatactc
catgagcgga

atttcceega

Artificial Seguence

Description of artificial

gaagctagag
ggcatcgtgyg
tcaaggcgag
cegategttyg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttce
tacatatttg

aaagtgccac

taagtagtte
tgtcacgectc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegecaca
aactctcaag
actgatcttc
aaaatgcege
tttttcaata
aatgtattta

ctgacgtc

gcecagttaat
gtcgtttggt
cceccatgttg
gttggeccgea
gccatecgta
gtgtatgegg
tagcagaact
gatcttaccg
ageatctttt
aaaaaaggga
ttattgaagc

gaaaaataaa

4584
4644
4704
4764
4824
4884
4944
5004
5064
5124
5184
5244

5292

Beguence; note = synthetic construct

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

1

val Val Ile Ala Cys Ala Gly Ala Phe His

5

20

10

Leu

25

Thr Thr Arg
30

Glu Pro Hip Met Ile Val Ser Arg Gln Glu Lys Gly Lys Ser

35

Phe Lys Thr Glu Asp Gly Val Aen Met Cys

50

Leu Gly Glu Leu Cys Glu Asp Thr Ile Thr Tyr Lys
70

Arg Gln Asn Glu Pro Glu Asp Ile Asp Cys

85

40

55

Thr

75

Trp Cye

45

Leu Mat Ala
60

Cys Pro

Asn Ser

Leu Ala
15

Asn Gly

Leu Leu

Met Asp

Leu Leu

Thr
95

Ser

Y7 >



Glu

Gln
145

Ala

Ser

Ala

225

Lys

ABn

Asn

305

Gln

Trp val Thr

Lys

Arg

130

Arg

Ala

Ile

Ile

Trp
210

Lys

Gln

Glu

Gly
250

Pro

Arg

115

Thr

Ile

Ile

Gly

195

Val

ABn

Pro

Glu
275

Trp

Ala

Glu

100

Ser

Glu

Glu

Ile

180

Met

Asp

Lys

Ala

260

Gln

Gly

Met

ABn

TYr

val

Thr

Thr

Ala

165

Ser

Ile

Pro

245

Glu

Asp

Asn

Phe

Leu
325

Gly

Ala

Trp

150

Tyr

AsSn

val

230

Ser

Lys

Gly

Arg

ilo

Glu

Thr

Leu

Met

135

Ile

Arg

Leu

215

Arg

Cys
295

Cys

Tyr

Cys

val
120

105

Pro

Thr Met

His val

Ser Ser Glu Gly

Ile

Ala

Asp

200

Glu

Asp

Lys

Phe

280

Gly

Lys

Thr

Gly

val

185

Phe

Hise

Phe

Tyr

Pro

265

Val

Leu

Lys

Ile

His Pro
155

Thr Thr
170

Thr Pro

val Glu

Gly Ser

Glu Leu
235

Cys Ile
250

Thr Gln

Cys Lys

Phe Gly

Asn Met
315

val Ile
330

Gly

Gly

Ala

140

Gly

His

Ser

Gly

Cys

220

Ile

Glu

Gly

His

Lys
300

Glu

Glu His
110

Met Gly
125

Txp Lys

Phe Thr

Phe Gln

Met Thr

150

val Ser
205

Val Thr

Lys Thr

Ala Lys

Glu Pro

270

Ser NMet

285

Gly Gly

Gly Lys

Pro His

Arg

His

Met

Arg

175

Met

Gly

Glu

255

Ser

Val

Ile

Val

Ser
335

Glu

val

Met

160

Ala

Gly

Met

Ala

240

Leu

ABSp

val

Val

320

Gly



Glu Glu

Lys Ile

Gly Thr
370

Glu Met
385

Gln Trp

Gln Gly

Pro Hls

Ala Met
450

Gly Asn
465

Lys Leu

Lys Val

Arg Val

Ile Met
530

Asn Pro
545

Pro Pro

His

Thr

355

vVal

val

Fhe

Ser

Ala

435

His

Gln

val

Gln

515

Asp

Ile

Phe

Ala

340

Pro

Thr

Leu

Leu

ABn

Lys

Thr

Leu

Leu

Lys

500

Leu

Val

Gly

Val

Gln

Met

Asp
405

Trp

Lys

Ala

Lys

485

Glu

Glu

Glu

Asp
565

Gly Asn

Ser Ser

Glu Cys
375

Gln Met
3so

Leu Pro

Ile Gln

Gln Asp

Leu Thr
455

Thr Gly
470

Gly Met

Ile Ala

Gly Asp

Lys Arg
535

Glu Lyws
550

Ser Tyr

Asp

Ile

360

Serxr

Glu

Lys

val

440

Gly

His

Ser

Glu

Gly

520

Hia

A8D

Ile

Thr

345

Thr

Pro

ABn

Pro

Glu

425

Val

Ala

Tyr

Thr

505

Ser

Val

Ser

Ile

Gly Lys His Gly

Glu

Lys

Trp

410

val

Lys

Ser

450

Gln

Pro

Pro

Ile
570

Ala

Ala
395

Leu

Glu

Cys
475

Met

His

Gly

Val
555

Gly

67

Glu lLeu
365

Gly Leu
380

Trp Leu

Pro Gly

vVal Thr

Gly Ser
445

Ile Gln
460

Cys Thr

Lys Ile
525

Arg Leu
540

Asn Ile

Val Glu

LyE

350

Thr

ABD

val

Ala

Phe

430

Gln

Met

Gly

Ile

510

Pro

Ile

Glu

Pro

Glu Ile

Gly Tyr

Phe Asn

His Arg
400

Asp Thr
415

Lys Asn

Glu Gly

Ser Ser

Met ABpD
480

Lys Phe
455

val Ile

FPhe Glu

Thr Vval

Alas Glu

560

Gly Gln
575

"3y



Lys Leu

Thr
595

Glu

Ala ABp

Trp
610

Ala Leu His

Val Ser Trp

Gly Met Asn

Vval
675

Gly Ile

44
5293
DNA

<210>
«211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

CDs
(910

<400> 44
gacggatcggy

ccgeatagtt
cqngcaanat
ttagggttag
gattattgac
tggagttccg
ccecgeeeatt

attgacgtca

Asn Trp
580

Met

Arg

Phe Gly

Gln Val

Phe

Gly Ala

Ser

Phe

Lys Lys

Lys
600

Gly
61S

Gly Ala

630

Met
645

Ser
660

Arg

)..(296¢4)

gagatctcce
aagccagtat
ttaagctaca
gcgttttgeg
tagttattaa
cgttacataa
gacgtcaata

atgggtggeg

Lys

Ser

Ile Leu

Ser

Gly
680

Leu

Artificial Sequence

gatcccctat
ctgctcectyg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatyg

tatttacggt

val

Gly Ser
585

Arg Met

Gly Val

Ile
635

Ile Gly Val

Ser Val

665

Met Val

Description of artificial seguence; note =

ggtgcactct
cttgtgtgtt
gcttgacega
atgtacgggc
ttacggggtce
atggeecgec
ttcccatagt

ssactgccca

Ser Ile

Ala Ile Leun

Phe Thr Ser

Tyr Gly Ala

Gly Gln Met Phe

590

605

620

Ala

Ile Ile

Thr val

670

Leu

Ala
685

Gln

cagtacaatc
ggaggteget
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata

cttggcagta

Gly

Phe

Thr

Asp Thr

Ile Gly Lys

Ser Gly
640

Trp Ile
655

Leu Val

tgctctgatg
gagtagtgcg
aagaatctge
cgttgacatt
agcccatata
cccaacgace
gggactttce

catcaagtgt

synthetic construct

60
120
l80
240
300
360
420

480



atcatatgcec
atgcccagta
tcgectattac
actcacgggg

aaaatcaacg

aagtacgccc
catgacctta
catggtgatg
atttccaagt

ggactttcca

cctattgacyg
tgggactttc
cggttttgge
ctccacceea
aaatgtcgta

gtctatataa

tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgc

gcagagctcect

gtaggcgtgt acggtgggag
ctgecttactg gettatcegaa
gccgecgee atg ggc aag

Met Gly Lys
1

attaatacga ctcactatag

taaatggccec gcctggeatt
gtacatcrac gtattagtca
tgggcgtgga tageggtttg
tgggagtttg ttttggcacc
cccattgacg caaatgggcg
ctggctaact agagaacccea

ggagacccaa gcttggtacce

agg tcc gcc gge tca atc atg tgg ctc gog age
Arg Sar Ala Gly Ser ile Met Trp Leu Ala Ser

5

ttg gca gtt gtc ata gct tgt gea gge gec ttc
Leu Ala Val Val Ile Ala Cys Ala Gly Ala Phe

15 20

25

aac gga gaa cca cac atg atc gtc agce aga caa
Asn Gly Glu Pro His Met Ile Val Ser Arg Gln

a5

ctt ctg ttt maa aca geg gat ggc gtg aac atg
Leu Leu Phe Lys Thr Glu Asp Gly Val Asn Net

50

55

atg gac ctt ggt gaa ttg tgt gaa gac aca atc
Met Asp Leu Gly Glu Leu Cys Glu Asp Thr Ile

65

70

ctt ctc agg cag aat gag cca gaa gac ata gac
Leu Leu Arg Gln Asn Glu Pro Glu Asp Ile Asp

ao0

acg tcc acg tgg gta act tat ggg acg tgt acc
Thr Ser Thr Trp Val Thr Tyr Gly Thr Cys Thr
85 100 105

aga agsa gaa aaa saga tca gtg gca ctc gtt cca
Arg Arg Glu Lys Arg Ser Val Ala Leu Val Pro

115

120

ctg gag aca cga act gaa aca tgg atg tca tca
Leu Glu Thr Arg Thr Glu Thr Trp Met Ser Ser

130

135

cat gtc cag aga att gaa act tgg atc ttg ags
His Val Gln Arg Ile Glu Thr Trp Ile Leu Arg

145

150

atg atg gca gca atc ctg gca tac acc ata gga
Met Met Ala Ala Ile Leu Ala Tyr Thr Ile Gly

160

165

aga gcc ctg att ttc atc tta ctg aca gct gtc
Arg Ala Leu Ile Phe Ile Leu Leu Thr Ala Val

10

cat tta acc aca cgt
His lLeu Thr Thr Arg
30

gag asa ggg aaa agt
Glu Lys Gly Lys Ser
45

tgt acc ctc atg gco
Cys Thr Leu Met Ala
60

acg tac aag tgt-ccc
Thr Tyr Lys Cys Pro
75

tgt tgg tge mac tct
Cys Trp Cys ABn Ser
90

acc atg gga gaa cat
Thr Met Gly Glu His
110

cat gtg gga atg gga
His val Gly Met Gly
125

gaa ggg gcc tgg aaa
Glu Gly Ala Trp Lys
140

cat cca ggc ttc acc
His Pro Gly Phe Thr
155

acg aca cat ttc caa
Thr Thr His Phe Gln
170

act cct tca atg aca
Thr Pro Ser Met Thr

600

720

780

840

9500

551

1047

1095

1143

1191

1239

1287

1335

1383

1431

1478

'E\y



175

atg
Met

gga
Gly

acg

gaa
Glu

cta
Leu
255

age
Ser

gta
val

att
Ile

gtt
val

tca
Ser
335

gaa
Glu

ggt
Gly

ttc
Phe

cac
His

gac
Asp

cgt
ATg

gga
Gly

atg
Met

gcc
Ala
240

acc

cta

gac
Asp

oty
val

atg
val
320

Qg9
Gly

ate
Ile

tat
Tyr

aat
Asn

agg
Arg
400

aca
Thr

tgc
Cys

agce
Ser

geca
Ala
225

aaa
Lys

aac
Asn

aat
Asn

age
Arg

acc
Thr
305

caa
Gln

gaa
Glu

aaa
Lys

gyc
Gly

gag
Glu
385

caa
Gln

caa
Gln

ata
Ile

tgg
Trp
210

asa
Lys

cag
Gln

aca
Thr

gaa
Glu

gga
Gly
290

tgt
Cys

cca
Pro

gag
Glu

ata
Ile

act
Thr
370

atg
Met

tgg

999
Gly

gga
Gly
195

gtt
val

aac
Asn

cct
Pro

aca
Thr

gag
Glu
275

tog
Trp

gect
Ala

gaa
Glu

cat
Hise

aca
Thr
355

gtc
Val

gtg
Val

ttc
Phe

tca
fer

180
atg
Met

gac
ABp

aaa
Lys

gce
Ala

aca
Thxr
260

cag
Gln

gga
Gly

atg
Met

aac
Asn

gca
Ala
340
FCB
Pro

aca

ttyg

cta
Leu

aat
AsSn

tca
Ser

ata
Ile

cca
Pro

acc
Thr
245

Glu

gac
AsSDp

aat
ASn

ttc
Phe
ttg
325
gtc

Val

cag
Gln

atyg
Met

tty
Leu

gac
Asp
405

tgg
Trp

aat
ABn

gte
Val

aca

230

cta

tct
Ser

aaa
Lys

gga
Gly

aga
Arg
310

gaa
Glu

gga
Gly

agt
Ser

gag
Glu

cag
Gln
3%0

ctyg
Leu

ata
Ile

aga
Arg
tta
215

ttg
Leu

tgt

Cys
295

tge
Cys

tac
Tyx

aat
Asn

tec
Ser

tge
Cys
375

atg
Met

ccyg
Pro

cag
Gln

gac
ABp
200
gaa
Glu

gat
Asp

aag
Lys

tgc
Cys

ttc

280

gga
Gly

aaa
Lys

acc

gac

atc
Ile
360

tct
Ser

gaa
Glu

tta

185

tet
Phe

cat
His

Tttt
Phe

tac

cca
Pro
265
gtc
val

cta

aag
Lys

att
Ile

aca
345

aca
Thr

cca
Pro

aat

cca
Pro

gty
val

gga
Gly

gaa
Glu

tgt
Cys
250

tgc
Cys

ttt
Phe

aac
ABn

gtg
val

330

gga
Gly

gaa
Glu

aga
Arg

aaa
Lys

tgg
Trp
410

aaa gag aca
Lya Glu Thr

70

gaa
Glu

agc
Ser

ctg
Leu
235

ata
Ile

caa
Gln

aaa
Lys

gga
Gly

atg
Met
315

ata
Ile

aaa
Lys

gca
Ala

acg
Thr

gct
Ala
355

ttg
Leu

ttg

ggg
Gly

tgt
Cys
220

ata
Ile

gag
Glu

g9g9
Gly

cac
His

aag
LyG
300

gaa
Glu

aca

cat
His

gaa
Glu

ggc
Gly
380

tgg
Trp

ccc
Pro

gte
val

gtt
val
205

gtg
Val

aaa
Lys

gca
Ala

gaa
Glu

tece
Ser
285

gga
Gly

gga
Gly

cct
Pro

gac
Gly

ttg
Leu
365
cte
Leu

ctg

gga
Gly

act

130
tea

Ser

acg
Thr

aca

aag
Lys

cce
Pro
270

atg
Met

ggce
Gly

aaa
Lys

cac
His

aag
Lys
asa

aca

gac
Asp

gtg
Val

gcg
Ala

ttc
Phe

1527

1575

1623

1671

1719

1767

1815

1863

1911

1959

2007

2055

2103

2151

2199



415
aaa

Lys

gaa
Glu

tca
Ser

atg
Met

aag
Lys
495

gtt
val

ttt
Phe

aca

gcea
Ala

gga
Gly
575

atg
Met

gac
ASD

gga
Gly

gag
Gly

tog

aat
ABn

ggg
Gly

tca
Ser

gac
Asp
480

ttt
Phe

atc
Ile

gag
Glu

gte
val

gaa
Glu
560

caa
Gln

£ttt
Fhe

aca
Thr

aag
Lys

gga
Gly
640

atg
Met

cce
Pro

gec
Ala

gga
Gly
465

Lys

aaa
Lys

ata
Ile

aac
Asn
545

cct
Pro

ctg

gag
Glu

gee
Ala

gct
Ala
625

atg
Met

ggc
Gly

cat
His

atg
Met
450

aac
Asn

cta
Leu

gtt
val

gtg
val

atg
Met
530

cca

Pro

cca
Pro

aag
Lys

aca
Thr

tag
Trp
610

ctc

tct
Ser

gtc
val

gcg
Ala
435

CHC
His

tta
Leu

cag
Gln

gty
Val

caa
Gln
515

gat
ABp

att
Ile

ttc
Phe

ctc

aca
Thr
595

gat
Asp

cac
His

tgg
Trp

aac
Asn

420
aag
Lys

aca
Thr

cte
Leu

ctc

aag
Lys
500

tat
Tyr

ttg

gtg
val

gga
Gly

aac
Asn
580

atg
Met

ttt
Phe

caa
Gln

atc
Ile

gca
Ala

aaa
Lys

gca
Ala

ttc
Phe

asa
Lya
485

gaa
Glu

gaa
Glu

gaa
Glu

aca
Thr

gac
ABp
565

tgg
Trp

agg

aga
Gly

gtg
val

aca
Thr
645

cga
Arg

cag
Gln

ctt
Leu

aca
470

gga
Gly

ata
Ile

osy
Gly

aaa
Lys

gaa
Glu
550

agc
Ser

ttt
Phe

agg
Gly

tec
Ser

ttt
Phe
6§30

caa
Gln

gac
Asp

gat
Asp

aca
Thr
455
gga
Gly

atg
Met

gca
Ala

gac
ASp

aga
535

aaa
Lys

cac
His

aag
Lys

gcg
Ala

ttg
615

ggt
Gly

gg0
Gly

cga

gtt
val
440

<[]
Gly

cat
His

tca
Ser

gaa
Glu

ggc
Gly
520

cat
His

gat
ABp

atc
Ile

aaa
Lys

aag
Lys
600

gga
Gly

ggt
Gly

cta
Leu

tca
Ser

425

gtt
val

gcc
Ala

ctc
Leu

tac
Tyr

aca
Thr
505

tct
Ser

gte
val

agce
Serxr

atc
Ile

gga
Gly
585

aga
Arg

gya
Gly

gce
Ala

atg
Met

att
Ile

n

gtt
val

aca

aag
Lys

tet
Ser
490

caa
Gln

cca
Pro

tta
Leu

cca
Pro

ata
Ile
570

agt
Ser

atg
Met

gtg
Val

ttc
FPhe

ggt
Gly
650

get
Ala

tta
Leu

gaa
Glu

tgc
Cys
475

atg
Met

cat
His

tge
Cya

ggt
Gly

gtc
Val
555

gga
Gly

tct
Ser

gec
Ala

tet
Phe

aga
Arg
635

gee
Ala

teg

gga
Gly

atc
Ile
460

agy
Arg

tge
Cys

gga
Gly

aag
Lys
cgc
540
aac

Asn

gta
Val

atc
Ile

att
Ile

aca
Thr
620

aca
Thr

cta
Leu

gee
Ala

tee
Ser
445
caa
Gln

ctg

aca

atc
Ile
525

ctg

ata
Ile

gag
Glu

gge
Gly

tta
Leu
605
tct
Ser

cte

ctg

tte
Fhe

430
caa

Gln

atg
Met

gga
Gly

ata
Ile
510

cct
Pro

att
Ile

gaa
Glu

ccg
Pro

caa
Gln
550

ggt
Gly

ata
Ile

ttt
Phe

cte

tta

2247

2295

2343

2391

2439

2487

2535

2583

2631

2679

2727

27735

2823

2871

291%



655

665

gcc aca ggg ggt gtg ctc gtg ttc tta geg ace
Ala Thr Gly Gly Val Leu val Fhe Leu Ala Thr

taattagttt
taaatgctag
tttgecececte
aataasatga
ggytagggca
cggtgggetc
cgcggggaga
gecgeteggtce
atccacagaa
caggaaccgt
gcatcacsaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagcce
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgoaganaa
gtggaacgaa
ctagatecctt
ttggtetgac
tegtteatcece
accatctggce
atcagcaata

cgcctecate

675
gggcggccgc
agctegetga
ccecegtgect
ggasattgca
ggacagcaag
tatggcttcet
ggecggttege
gttcggetge
tcaggggata
aasaaggccg
aatcgacgct
cceectggaa
tecgeetttc
agttcggtgt
gaccgectgeg
tcgecactgg
acagagttet
tgcgetetge
caaaccaccyg
asaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcet
cccagtgetg
aaccagccag

cagtctatta

tcgagcatgce
tcagectega
tecctitgaccc
tcgeattgte
ggggaggatt
gaggcggaaa
gtattggecg
ggcgageagt
acgcaggaaa
cgttgetgge
caagtcagag
gectecctegt
tccetteggy
aggtegtteg
ccttatcegg
cagcagccac
tgaagtgogto
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactceccgt
caatgatacc
ccogaagggc

attgttgceg

680
atctagaggg
ctgtgectte
tggaaggtge
tgagtaggtg
gggaagacaa
gaaccagctg
ctcttceget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgetetect
aagcgtggeg
ctecaagety
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatettt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgeaga

ggaagctaga

72

670

aat gtg cat gct
Aen Val His Ala

ccctattcta
tagttgccag
cactcccact
tcattctatt
tagcaggecat
cattaatgaa
tcetegetea
tcaaaggcegg
gcaaaaggec
aggctcegec
ccgacaggac
gttcecgacee
ctttétcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctecaccgg
agtggtcctg

gtaagtagtt

685
tagtgtcacc
ccatctgttg
gtccttteet
ctggggogtg
gctgpggatg
tcggecaacg
ctgactcget
taatacggtt
agcaaaaggc
cccetgacga
tataaagata
tgcecgettac
gctcacgetg
acgaacceec
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatctteac
atgagtaaac
tctgtetatt
gggagggett
ctccagattt
caactttate

cgccagttaa

3024
aoe4
3144
3204
3264
3324
3384
3444
3504
3564
3624
36684
3744
3804
3864
3924
3sed
4044
4104
4164
4224
42084
4344
4404
4464
4524

4584



tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgettt
gegaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag
acaaataggg
<210> 45

<211> 685
<212>
<213>

<220>
<223>

<400> 45

Met Gly Lys

1l

Val Val Ile Ala

Glu Pro His Met

35

Phe Lys Thr
50

Leu Gly Glu
65

PRT
Artificial Sequence

aacgttgtty
ttcagetecg
gcggttaget
ctcatggtta
tctgtgactg
tgetcettgeco
ctcatcattg
tcecagttega
agcgtttctg
acacggaaat
ggttattgte

gttcecgegea

Arg Ser Al

Cys Al

ccattgetac
gttcccaacy
ccttcggtcco
tggcagcact
gtgagtactc
cggecgtcaat
gaaaacgttce
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

catttececeg

Description of artificial

a Gly Ser

a Gly Ala

aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattet
aaccaagtca
acgggataat
ttcggggcga
tcgtgcacce
aacaggaagg
catactcttc
atacatattt

asaagtgcca

gtgtcacget
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgegecac
aaactctcaa
aactgatctt
caaaatgccyg
ctttttcaat
gaatgtattt

cctgacgtc

cgtegtttgg
cccceatgtt
agttggecgce
tgccatcegt
agtgtatgcg
atagcagaac
ggatcttace
cagcatcttt
caaaaaaggg
attattgaag

agaaaaataa

4644
4704
4764
4824
4884
4944
5004
5064
5124
5184
5244

5293

sequence; note = synthetic construct

Ile Met Trp Leu Ala

10

25

Ile Val Ser Arg Gln Glu Lys Gly Lys

30

45

Ser Leu Ala

15

Phe His Leu Thr Thr Arg Asn Gly

Ser lLeu Leu

Glu Asp

Leu Cys

Arg Gln Asn Glu Pro

Thr Trp Val

85

Thr Tyr

Gly Val Asn
55

Glu Asp Thr
70

Glu Asp Ile

Gly Thr Cys

Met Cys Thr Leu Met
60

Ile Thr Tyr Lys Cys
75

Agp Cys Trp Cys Asn
90

Thr Thr Met Gly Glu
73

Ala Met Asp

Pro Leu Leu
80

Ser Thr Ser
95

His Arg Arg

47



Glu

Gln
145

Ala

Cys

Ser

Ala

225

Lys

Asn

Arg

Thr

305

Gln

Glu

Lys Arg
115

Arg Thr
130

Arg Ile

Ala Ile

Ile Phe

Ile Gly

185

Trp Val
210

Lys Asn

Gln Pro

Glu Glu
275

Gly Trp

290

Cys Ala

Pro Glu

Glu His

100

Ser

Glu

Glu

Ile

180

Met

Asp

Lys

Ala

260

Gln

Gly

Met

Asn

Ala

val Ala

Thr TIp

Thr Trp
150

Ala Tyr
165

Ser Asn

Ile Val

Pro Thr

230

Thr lLeu
245

Met
135

Ile

Thr

Leu
215

Arg

105

Vval Pro
120

Ser Ser

Leu Arg

Ile Gly

Ala val

185

ASp Phe

Glu His

Asp FPhe

Lys Tyr

Glu Ser Arg Cys Pro

265

Asp Lys Arg Phe Val

Asn Gly Cys Gly Leu

295

Phe Arg Cys Lys Lys

310

Leu Glu Tyr Thr Ile

325

Val Gly Asn Asp Thr

His

Glu

His

170

val

Gly

Glu

Cvys

250

Cys

Asn

Vval
330

Gly

val

Gly

Pro

155

Pro

Glu

Ser

235

Ile

Gln

Lys

Gly

Met

315

Ile

Lys
74

Gly

Ala

140

Gly

His

Ser

Gly

Cys

220

Ile

Glu

Gly

His

Lys

300

Glu

Hin

Met
125

Phe

Met

val

205

val

Lys

Ala

Glu

Ser

285

Gly

Gly

Pro

Gly

110

Gly

Lys

Gln

Thr
190

LyB

Pro

270

Met

Gly

Lys

His

Lys

Hims

Met

175

Met

Gly

Glu

255

Ser

Val

Ile

val

Ser

335

Glu

Glu

val

Met

160

Ala

Arg

Gly

Met

Ala

240

Leu

Asp

val

val

320

Gly

Ile



Lys

Gly

Glu

385

Gln

Gln

Pro

Ala

Gly

465

Lys

Lys

Ile

Asn
545

Pro

Ile Thr
355

Thr Val
370

Met Val

Trp Phe

Gly Ser

His Ala

435

Met Bis

450

Leu Gln

Val val

val Gln

515

Met ABp

530

Pro 1le

Pro Phe

Lys Leu

340

Pro

Leu

Leu

Asn

420

Lyn

Leu

Ly®

500

Tyr

val

Gly

Gln

Met

leu

Asp

4905

Txp

Lys

Ala

Lys

485

Glu

Glu

Glu

Thr

Asp
565

Ser

Glu

Gln

350

Ile

Gln

Thr

470

Gly

Ile

Gly

Lys

Glu

550

Ser

Asn Trp Phe

Ser

Cys

375

Met

Pro

Gln

ASD

Thr

455

Gly

Met

Ala

Asp

Arg

535

Lys

His

Lys

Ile

360

Ser

Glu

Leu

Lys

val

440

Gly

His

Ser

Glu

Gly

520

His

AsBp

Ile

Lya

345

Pro

Asn

Pro

Glu

425

Val

Ala

Thr

505

Ser

Val

Ser

Ile

Gly

Glu

Axg

Lys

Trp

410

Thr

Val

Lys

Ser

490

Gln

Pro

Leu

Pro

Ile

570

Eer

Ala

Thr

Ala

395

Leu

Glu

Cys

475

Met

His

Cys

Gly

val
555

Gly

Ser
75

Glu

Gly

380

Pro

Val

Gly

Ile
460

Cys

Gly

Lys

Arg

540

ABn

val

Ile

365

Leu

Gly

Thr

Ser

445

Gln

Leu

Thr

Ile

525

Leu

Ile

Glu

Gly

350

AEBD

val

Ala

FPhe

430

Gln

Met

Gly

Ile

510

Pro

Ile

Glu

Pro

Gln

Gly Tyr

Phe Asmn

His Arg
400

Asp Thr
415

Lys ABn

Glu Gly

Ser Ser

Met Asp
480

Lys Phe
495

val Ile

Phe Glu

Thr val

Ala Glu
560

Gly Gln
575

Met Phe

LH?-?‘T



Glu Thr Thr
595

Ala Trp Asp
610

Ala Leu His
625

Met Ser Trp

Gly Val Asn

Gly Gly Val
675

46
5293
DNA

<210>
«<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

CDS
{910

<400> 46
gacggatcgg

ccgecatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
cccgeccatt
attgacgtca
atcatatgcc

atgcccagta

Met Arg

Phe Gly

Gln val

Gly

Ser

Phe

Ala Lys
600

615

Gly Gly

630

Ile Thr Gln

Ala Arg
660

Leu Val

)..(2564)

gagatctcee
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atggotggac
aagtacgcece

catgacctta

Gly Leu

Asp Arg Ser Ile

Leu Ala
680

Artificial Seguence

Description of artificial

gatcccctat
ctgctcectyg
acaaggcaag
ctgcttegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg

tgggactttc

Arg Met

Leu Gly Gly Val

Ala

Net

Thrx

585

Ala

Arg
635

Gly Ala
650

Ala
665

Asn Val

seguence;

ggtcgactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggeccgeco
ttcccatagt
aaactgccca
tcaatgacgg

ctacttggca
76

note =

590

Ile Leu Gly Asp Thr

605

Thr Ser
620

Thr

Ala

Ile Gly Lys

Phe Gly Gly

640

Leu Trp Met

655

Phe Leu Ala Thr

670

Ala
685

His

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggctgaccyg
aacgccaata
cttggcagta
taaatggeccec

gtacatctac

tgctctgatg
gagtagtgeg
aagaatctge
cgttgacatt
agcccatata
cccaacgacce
gggactttec
catcaagtgt
gcctggeatt

gtattagtca

synthetic construct

120

180

300

360

420



tcgetattac catggtgatg cggttttgge

actcacgggg atttccaagt cteccacceca

aaaatcaacg ggactttcca aaatgtcgta

gtaggcgtgt acggtgggag gtetatataa

ctgcttactg gettatcgaa attaatacga

gccgeoegec atg ggc aag
Met Gly Lys

ttg
15

aac

ctt
Leu

atg
Met

ctt

acg
95
aga

Arg

ctg
Leu

cat
Eis

atg
Met

aga
Arg
175

atg

gca
Ala

gaga
Gly

ctg
Leu

gac
ABD

cte
Leu
8o

tee
Ser

gag
Glu

gte
Val

atg
Met
160

gce
Ala

cgt

1

gtt gtc ata
Val val Ile

gaa
Glu

ttt
Phe

ctt
65

acg

gaa
Glu

aca

cag
Gln
145

gca
Ala

ctyg

tgc

cca
Pro

aaa
Lys
50

agt
Gly

cag
Gln

tgg

aaa
Lys

cga
Arg
130

aga
Arg

gca
Ala

att
Ile

ata

cac
Hig
a5

aca

Thr

gaa
Glu

aat
ABn

gta
Val

aga
Arg
115

act
Thr

att
Ile

ate
Ile

tte
Phe

5

gct tgt gea

agtacatcaa tgggcgtgga tageggtttg
ttgacgtcaa tgggagtttg ttttggcacc
acaactcegec cccattgacg caaatgggeg
gcagagctct ctggctaact agagaaccca

ctcactatag ggagacccaa gcttggtacc

agg tcc goo gge tca atc atg tgg ctec geg age
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

10

ggc gcc ttc cat tta acc aca cgt

Ala Cys Ala

20

atg
Met

gag
Glu

ttg
Leu

gag
Glu

act
Thr
100

tca

Ser

gaa
Glu

gaa
Glu

ctg
Leu

atc
Ile
180

atg

atc
Ile

gat
Asp

tgt
Cys

cca
Pro
85

tat
Tyr

gty
val

aca

act

geca
Ala
165

tta

tca

gtc
Val

gqc
Gly

gaa
Glu
70

gaa
Glu

a9
Gly

gca
Ala

tog
Trp

tog
Trp
150
tac
Tyr

ctg

aat

Gly Ala Phe His Leu Thr Thr Arg

age
Ser

gty
val
55

gac
Asp

gac
Asp

acg
Thr

ctc
Leu

atg
Met
135
atc
Ile

acc

aca
Thr

aga
Arg
40

aac
Asn

aca
Thr

ata
Ile

tgt
Cys

gtt
Val
120

tca
Ser

ttg

ata
Ile

gect
Ala

gac

25
caa

Gln

atg
Met

atc
Ile

gac
Asp

acc
105
cca

Pro

tca
Ser

aga
Arg

gga
Gly

gtc
val
185

tee
17

gag
Glu

tgt
Cys

acg
Thr

tgt
Cys
90

ace

Thr

cat
His

gaa
Glu

cat
His

acg
Thr
170

act
Thr

gtg

aaa
Lys

acc
Thr

tac
Tyr
75

tgg
Tzp

atg

gtg
Val

ogyg
Gly

cca
Pro
155

aca
Thr

cct
Pro

o949
Gly

cte
60
aag

Lys

tgc
Cys

gga
Gly

gga
Gly

gcc
Ala
140

ggc
Gly

cat
His

tca
Ser

989

asa
Lys
45

atg
Met

tgt
Cys

aac
Aan

gaa
Glu

atg
Met
125

tgg
Trp

ttc
Phe

ttc
Phe

atg
Met

gtt

30
agt
Ser

gec
Ala

cCccC
Pro

tct
Ser

cat
His
110

gga
Gly

aaa
Lys

acc
Thr

caa
Gln
aca
190

tca

720

780

840

900

951

999

1047

1095

1143

1191

1239

1287

1335

1383

1431

1479

1527

Y39



gga
Gly

acg

gaa
Glu

cta
Leu
255

agc
Ser

gta
Val

att
Ile

gtt
Val

tea
Ser
335

gaa
Glu

gt
Gly

ttc
Phe

cac
His

gac
Asp
415

Arg

gga
Gly

atg
Met

gce
Ala
240

cta
Leu

gac
Asp

gty
Val

gtg
val
320

ggg
Gly

atc
Ile

tat
Tvr

aat
Asn

aca

aat

Cys

agce
Ser

gca
Ala
225

Lys

aac
AsSn

aat
Asn

acc
Thx
305

caa

Gln

gaa
Glu

aaa
LyB

ggc
Gly

gag
Glu
385

caa
Gln

caa
Gln

ccc

Ile

tgg
Trp
210
aaa
Lys

cag
Gln

aca

gaa
Glu

gga
Gly
290
tgt
Cvys

cca
Pro

gag
Glu

ata
Ile

act
370

atg
Met

gag
Gly

cat

Gly
195

gtt
val

aac
Asn

cct
Pro

aca
Thr

gag
Glu
275

tgg

gect
Ala

gaa
Glu

cat
His
aca
355
gtc

val

gtg
val

tte
Phe

tca
Ser

gcg

Met

gac
ABD

aaa
Lys

gece
Ala

aca
Thr
260
cag
Gln

goa
Gly

atg
Met

aac

gca
Ala
340

cca
Pro

aca
Thr

ttg

cta

aat

420

Ser

ata
Ile

cca
Pro
acc
245
gaa

Glu

gac
Agp

aat
Asn

tte
Phe
ttg
325
gtc
Val

cag
Gln

atg
Met

ttg
Leu

gac
Asp
405

tgg
Trp

Asn

gte
Val

aca
Thr
230

cta
Leu

tect
Ser

asa
Lys

gga
Gly

aga
Arg
kb )

gaa
Glu

gga
Gly

agt
Ser

gag
Glu

cag
Gln
390

ctg
Leu

ata
Ile

cag

Arg

tta
215
ttg

Leu

cge
Arg

tgt
Cys
295
tgc
Cys

tac

aat

tee
Ser

tgce
Cys
375

atg
Met

cecg
Pro

cag
Gln

gat

ASp
200

gaa
Glu

gat
ABp

aag
Lys

tgc
Cys

ttc

gya
Gly

aaa
Lys

acc

gac
Asp

ate
Ile
350
tct
Ser

gaa
Glu

tta

aaa
Lys

gtt

Fhe

cat
His

tee
Fhe

tac
Tyr

cca
Pro
265

gtc
val

cta
Leu

aag
Lys

att
Ile

aca
Thr
345

aca

cea
Pro

ant
Asn

cca
Pro

gag
Glu
425

gtt
78

val

uge

Glu

agc

Gly

tgt

Gly Ser Cys

gaa
Glu

tgt
Cys
250

aca

tge
Cys

tet
Phe

aac
Asn

gtg
Val
330

gga
Gly

gaa
Glu

aaa
Lys
tag
410

aca
Thr

gtt

ctg
235
ata

Ile

caa
Gln

aaa
lya

gga
Gly

atg
Met
315
ata
Ile

asa
Lys

geca
Ala

acg
Thr

gct
Ala
395

ttg

ttg

tta

220
ata
Ile

vag
Glu

go9
Gly

cac
His

aag
300

gaa
Glu

aca

cat
His

gaa
Glu

ggc
Gly
k]:{+]

tog

cce
Pro

gtc
Val

vVal
205

gtg
Val

aaa
Lys

gca
Ala

gaa
Glu

tcc
Ser
285

goa
Gly

gga
Gly

cct
Pro

goc
Gly

ttg
65

ctc

ctg

gga
Gly

act
Thy

tee

Ser

acg
Thr

aca
Thr

aag
Lys

cecce
Pro
270

atg
Met

ggc
Gly

aasa
Lys

cac
His

aagy
Lys
350

aca

Thr

gac
Asp

gtg
val

gcyg
Ala

ttc
Phe
430

1575

1623

1671

1719

1767

1815

1863

1911

1959

2007

2055

2103

2151

2199

2247



Lys

gaa
Glu

tca
Ser

atg
Met

aag
Lys
495

gtt
Val

£ttt
Phe

aca

gca
Ala

gga
Gly
575

gece
Ala

gac
Asp

goga
Gly

a09
Gly

tog
Trp
655

gece

AEBnN

ggg
Gly

tca
Ser

gac
ABD
480

ttt
Phe

atc
Ile

gag
Glu

gtc
val

gaa
Glu
560

caa

Gln

ttt
Phe

aca
Thr

aasa
Lys

gga
Gly
640

atg
Met

acs

Pro

gee
Ala

gga
Gly
465

Lys

asa
Lys

ata
Ile

aac
ABn
545

cct

Pro

cty
Leu

tca
Ser

gee
Ala

gce
Ala
625

atg
Met

ggac
Gly

goe

His

atg
Met
450

a&ac

Asn

cta
Leu

gtt
Val

gtg
val

atg
Met
530

cca
Pro

cca
Pro

aag
Lys

aca
Thr

tgg

Als
435

cac
His

tta
Leu

cag
Gln

gtg
Vval

caa
Gln
515

gat
Asp

att
Ile

tte
Phe

cte
Leu

act
Thx
595

gac

Lys

aca
Thr

ctc

cte
Leu

aag
Lys
s00

tat

ttg

gtg
val

gga
Gly

aac
ABn
580

ttg
Leu

ttt

Trp ABsp Phe

610

gtt
val

tct
Ser

gtc
val

ggt

cac
His

tag
Trp

aac
ABn

gty

caa
Gln

atc
Ile

gca
Ala
660

ctc

Lys

gea
Ala

tte
Phe

aaa
Lys
485

gaa
Glu

gaa
Glu

gaa
Glu

aca
Thx

gaec
ABD
565

tgg

aag
Lys

ggc
Gly

gtg
val

aca
Thr
645

cga
Arg

gtg

Gln

ctt

aca
Thr
470

gga
Gly

ata
Ile

q9g
Gly

aaa
Lys

gaa
Glu
550

agc

Ser

ttt
Phe

gaa
Gly

tect
Ser

ttt
Phe
630

caa
Gln

gac
Asp

tte

Asp

aca
Thr
455

gga
Gly

atg
Met

gca
Ala

gac
Asp
aga
535

aaa
Lys

tac
Tyr

aag
Lys

get
Ala

att
Ile
615

ggt
Gly

ggg
Gly

cga

tca

val
440

gag
Gly

cat
His

tca
Ser

gaa
Glu

ggc
Gly
520

cat
His

gat
Asp

atc
Ile

aaa
Lys

caa
Gln
600

gga
Gly

ggt
Gly

cta
Leu

tca
Ser

gcg

val

gee
Ala

ctc

tac
T™Yyr
aca
505

tect

gtc
val

agc
Ser

atc
Ile

gga
Gly
585

agg
Gly

gee
Ala

atg
Met

att
Ile
665

acc
79

val

aca
Thr

ang
Lys

tee
Ser
490

caa
Gln

cca
Pro

tta

cca
Pro

ata
Ile
570

age
Ser

ctg

gtc
Vval

ttc
Phe

ggt
Gly
650

gct
Ala

aat

gaa
Glu

tge
Cys
475

atg
Met

cat
His

tge
Cys

got
Gly

gtc
val
555

gga
Gly

acg

gca
Ala

tte
Phe

aga
Arg
635
gce
Ala

ttg

gtg

Gly Ser Gln

ate
Ile
460

agg
Arg

tge
Cys

gga
Gly

aag
Lys

cgc
Arg
540

aac

Asn

gta
Val

ctg

gcg
Ala

aac
ABn
620

aca
Thr

cta
Leu

gece
Ala

cat

445
caa

Gln

ctg

aca

aca

atec
Ile
515

ctg

ata
Ile

gag
Glu

gac
Gly

ttg
605
tce

Ser

cte

ctg

tte

Phe

get

atg
Met

aga
Arg

goa
Gly

ata
Ile
510

cct
Pro

att
Ile

gaa
Glu

ccy
Pro

aag
Lys
590

ggc
Gly

ata
Ile

ttt
Phe

cte
Leu

tta
Leu
670

2295

2343

2391

2439

2487

2535

2583

2631

2679

2727

2775

2823

2871

2919

¥ %o



Ala Thr Gly Gly Val Leu Val Phe Leu Ala Thr

taattagttt
tasatgctag
tttgececcte
aataasatga
gogtoggoca
cggtgggcte
cgcggggaga
gegeteggte
atccacagaa
caggasccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatcte
cgttcagcce
acacgactta
aggecggtget
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatece
accatctgge
atcagcsata
cgecctceate
tagtttgege

tatggcttca

675
gageggeege
agctcgctga
cccegtgecet
ggaaattgca
ggacagcaag
tatggcttct
gocggtttge
gttcggetge
tcaggggata
asaaaggccg
aatcgacgcet
cccecctggaa
tcecgeettte
agttcggtgt
gaccgetgeg
tcgeccactgg
acagagttet
tgcgetetge
caaaccaccg
saaggatctc
aactcacgtt
ttaaattaas
agttaccaat
atagttgcet
cccagtgcetg
aaccagccag
cagtctatta
aacgttgttg

ttcagctceg

tcgagecatge
tcagcctega
tecttgacce
tcgcattgte
ggggaggatt
gaggcggasa
gtattgogeg
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag
gcteceotegt
teceettoggg
aggtegttceg
ccttateegg
cagcagccac
tgaagtggtyg
tgaagccagt
ctggtagceg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactcccegt
caatgatacc
cecggaaggge
attgttgeceg
ccattgctac

gttcccaacg

680
atctagaggg
ctgtgectte
tggaaggtgc
tgagtaggtg
ggoaagacaa
gaaccagctyg
ctettecget
atcagctcac
gaacatgtga
gtttttcecat
gtggcgaaac
gegectotect
aagcgtggeg
ctccaagetg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggtttetttt
tttgatcttt
ggtcatgage
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg

atcaaggcga
80

Asn Val His Ala

ccctattcta
tagttgccag
cacteccact
tcattctatt
tagcaggcat
cattaatgaa
tcctcgectea
tcaaaggcgy
gcaaaaggce
aggctccgcce
ccgacaggac
gttccgacce
cttictcaat
ggectgtgtge
cttgagtcea
attagcagag
ggctacacta
aaaagagtty
gtttgcaage
tctacggggt
ttatcaaasa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacget

gttacatgat

685
tagtgtcace
ccatctgttg
gteccttteet
ctggggagtyg
gerggogaty
tcggccaacg
ctgactcget
taatacggtt
agcaaaagge
cccctgacga
tataaagata
tgecegettac
getcacgetyg
acgaaccccec
acccggtaag
cgaggtatgt
gaaggacagt
gtagetettg
agcagattac
ctgacgctea
ggatcttcac
atgagtaaac
tctgtetatt
gggagggett
ctccagattt
caactttatc
cgccagttaa
cgtegtttgg

cceccatgtt

3024
3084
3144
3204
3264
3324
3384
3444
3504
3564
3624
3684
3744
3804
3864
3924
3984
4044
4104
4164
4224
4284
4344
4404
4464
4524
4584
4644

4704



gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
getgttgaga
tactttcacc
aataagggcg
catttatcag
acaaataggg
47

685
PRT

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

<220>
<223>

<400> 47

Met Gly Lys
1

Vval val Ile

Glu Pro His
35

Phe Lys Thr
50

Leu Gly Glu
65

Arg Gln Asn

Thr Trp Val

gcggttaget
ctcatggtta
tctgtgactg
tgectettgece
ctcatcattg
tccagttega
agcgtttctg
acacggaaat
ggttattgtc

gttcecgegea

Arg Ser Ala Gly Ser

5

Ala

Met

Glu

Leu

Glu
85

Thr Tyr Gly Thr Cys

100

ccttcggtec
tggcagcact
gtgagtacte
cggcgtcaat
gaaaacgtte
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagegg

catttcccceg

Artificial Sequence

Description of artificial

tccgatcgtt
gcataattct
saccaagtca
acgggataat
ttcggggega
tcgtgcacce
aacaggaagqg
catactcttc
atacatattt

asaaagtgcca

sequence;

note =

gtcagaagta
cttactgtca
ttctgagaat
accgcgccac
aaactctcaa
aactgatctt
caaaatgceg
ctttttcaat
gaatgtattt

cctgacgtc

synth

Cys Ala Gly Ala

Ile Val Ser Arg

Asp Gly val Asn

Cys Glu Asp Thr

70

Pro Glu Asp Ile

Ile

Phe
25

Gln
40

Met
55

Ile

ABD

Thr
105

Met Trp Leu
1o

His Leu Thr

Glu Lys Gly

Cys Thr Leu
60

Thr Tyr Lys
75

Cys Trp Cys
90

Thr Met Gly

81

Ala Ser

Thr Arg

Lys Ser

45

Met Ala

Cys Pro
Ser

Asn

Glu His
110

agttggccge 4764

tgccatccgt 4824

agtgtatgcg 4884

atagcagaac 4944

ggatcttacc 5004

cagcatettt 5064

caaaaaaggg 5124

attattgaag 5184

agaaaaatas 5244
5293

etic construct

Leu Ala

15

Asn Gly

Leu Leu

Met ASD

Leu Leu

80

Thr Ser

95

Arg Arg



Glu

Gln
145

Ala

Leu

Ser

Ala

225

Lys

Agn

Asn

Thr
305

Gln

Glu

Lys

Arg

130

Ala

Ile

Ile

Trp

210

Lys

Gln

Thr

Glu

Gly

Cys

Pro

Glu

Axg

115

Thr

Ile

Ile

Phe

Gly

185

Vval

ABn

Pro

Glu

275

Trp

Ala

Glu

His

Ser

Glu

Glu

Leu

Ile

180

Met

Asp

Lys

Ala

260

Gln

Gly

Met

Asn

Ala
340

Val

Thr

Ala

165

Ser

Ile

Pro

245

Glu

Asp

Asn

Leu
325

val

Ala

Trp

Trp

150

Tyr

Leu

ABn

val

230

Leu

Ser

Lys

Gly

Arg

alo

Glu

Gly

Leu Vval
120

Met Ser
135

Ile Leu

Thr Ile

Thr Ala

Arg AsSp

200

Leu Glu
215

Arg Lys

Arg Cys

Arg Phe

280

Cys Gly
295

Cys Lys

Tyr Thr

Asn Asp

Pro His val

Ser Glu Gly

Arg His Pro
155

Gly Thr Thr
170

Val Thr Pro
185

Fhe Val Glu

Hies Gly Ser

Phe Glu Leu
235

Tyr Cys Ile
2590

Pro Thr Gln
265

Val Cys Lys

Leu Phe Gly

Lys Asn Met
315

Ile Val Ile
330

Thr Gly Lys
345

82

Gly

Ala

140

Gly

Hie

Ser

Gly

Cys

220

Ile

Glu

Gly

His

Lys

300

Glu

Thr

His

Met
125

Trp

Phe

Phe

Met

val

val

Lys

Ala

Glu

Ser

Gly

Gly

Pro

Gly

Gly Leu Glu

Lys

Gln

190

Ser

Thr

Lys

Pro

270

Met

Gly

Lys

His

Lys
350

His

Arg
175

Met

Gly

Glu

255

Sexr

val

Ile

val

Ser

335

Glu

val

Met

160

Ala

Gly

Ala
240

Asp

val

val

320

Gly

Ile



Lys Ile

Gly Thr
370

Glu Met
ips

Gln Trp

Gln Gly

Pro His

Ala Met
450

Gly Asen
465

Lys Leu

Lys Val

Arg Val

Ile Met

530

Asn Pro
545

Pro Pro

Leu Lys

355

val

val

Phe

Ser

Ala

435

His

Leu

Gln

Val

Gln

515

ABp

Ile

Phe

Pro

Thr

Leu

Leu

Asn

420

Lys

Thr

Leu

Leu

Lys

500

Tyr

Val

Gly

Asn
580

Gln

Met

Leu

Asp

405

Trp

Lys

Ala

Phe

Lys

485

Glu

Glu

Glu

Asp
565

Txp

Ser

Glu

Gln

3%0

Ile

Gln

Leu

Thr

470

Gly

Ile

Gly

Lys

Glu

550

Ser

Ser

Cys

375

Met

Pro

Gln

Asp

455

Gly

Met

Ala

Asp

Arg

535

Lys

Tyr

Lys

Ile
360

Ser

Glu

Lys

val

440

Gly

Hise

Ser

Glu

Gly

520

His

Asp

Ile

Lys

Thr

Pro

Asn

Pro

Glu

425

Val

Ala

Leu

Tyr

Thr

505

Ser

Val

Ser

Ile

Gly
585

Glu

Arg

Lys

Tzp

410

val

Lys

Ser

Gln

Pro

Pro

Ile
570

Ser

Ala

Ala
395

Leu

Glu

Cys

475

Met

His

Gly

Val

555

Gly

Thr

a3

Glu

Gly
380

Trp

Pro

val

Gly

Ile

Arg

Gly

Lys

Arg

540

Asn

Vval

Leu Thr Gly Tyr

65

Leu

Leu

Gly

Ser
445

Gln

Leu

Thr

Ile

525

Ile

Glu

Gly

Asp

val

Ala

Phe

430

Gln

Met

Gly

Ile

510

Pro

Ile

Glu

Pro

Lys
590

Phe

His

ABD

415

Lys

Glu

Ser

Met

Lys

4585

val

Pha

Thr

Ala

Gly

575

Ala

ABn

Arg

400

Thr

Asn

Gly

Ser

ABD

480

Phe

Ile

Glu

Val

Glu

560

Gln

Phe

49t



Ser Thr Thr Leu Lys Gly Ala Gln Arg Leu Ala Ala Leu Gly Asp Thr

595 600 605

Ala Trp Asp Phe Gly Ser Ile Gly Gly Val FPhe Asn Ser Ile Gly Lys

610

615 620

Ala Val Hie Gln Val Phe Gly Gly Ala FPhe Arg Thr Leu Phe Gly Gly

625

630 635 640

Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala lLeu Leu Leu Trp Met

645 650 655

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

660 665 670

Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala

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

<220>
<223>

<400>

675 680 685

48

34

DNA

Artificial Sequence

Description of artificlal sequence; note = synthetic construct

tgtgcaggecg ccttccattt aaccacacgt aacg a4

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

<220>
<223>

<400>

4%

40

DNA

Artificial Seqguence

Description of artificial sequence; note = synthetic construct

49

tcgageggee gectcaactaa ttaggocctge accatgactc 40

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

<220>
<223>

<400>

50

30

DNA

Artificial Sequence

Description of artificial sequence; note = synthetic construct

50

cttatcgaaa ttaatacgac tcactatagg 30

AN



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

<220>
223>

<400>

yg32

51

25

DNA

Artificial Sequence

Description of artificial sequence; note = synthetic construct

51

atagattgct ccaaacactt ggtgg 25

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

<220>
<223>

<400>

52

24

DNA

Artificial Seguence

Description of artificial sequence; note = synthetic construct

actccatagg aaaagccgtt cacce 24

«210>
<211>
<212>
<213>

<220>
<223>

<4 00>

53

30

DNA

Artificial Seguence

Description of artificial seguence; note = synthetic construct

53

gcgagectcta geatttaggt gacactatag 30

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

<220>
<223>

<400>

54

33

DNA

Artificial Sequence

Description of artificial seqguence; note = synthetic construct

ctccaccaag tgtttggtgg tgccttcaga aca 33

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

<220>
<223>

<400>

55

11

PRT

Artificial Sequence

Description of artificial sequence; note = synthetic construct

55

Leu His Gln val Phe Gly Gly Ala Phe Arg Thr

1l

5 10
as



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

<220>
<223>

<400>

56

30

DNA

Artificial Seguence

Description of artificial sequence; note = synthetic congtruct

56

cttatcgaaa ttaatacgac tcactatagg 30

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

<220>
<223>

<400>

57

a9

DNA

Artificial Sequence

Description of artificial sequence; note = synthetic construct

57

gaattcgtct cacttcettt cttaaaccag ttgagectte 3

<210>
<211>
«<212>
<213>

220>
<223>

<400>

58

31

DNA

Artificial Seguence

Description of artificial sequence; note = synthetic construct

ggaattegtc tcggaagcac getgggeasg g 31

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

<220>
<223>

<400>

5% .
30

DNA

Artificial Sequence

Depcription of artificial seguence; note = synthetic construct

gecgagectcta geoatttaggt gacactatag 30

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

<220>
<223>

<400>

60

33

DNA

Artificial Sequence

Description of artificial sequence; note = synthetic construct

aactggttta agaaagghag cacgetggge goc a3



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

<220>
<223>

<400>

1

61

11

PRT

Artificial Sequence

Description of artificial sequence; note = synthetic construct

61

10

Asn Trp Lys Lys Gly Ser Thr Leu Gly Lys Ala
5

87



