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FORMULARIO UNICO DE SOLICITUD DE PATENTE

ENTRADA EN FASE NACIONAL

I® SOLICITUD DE

E Patente de Invencion

D Patente de Modelo de Untilidad

Publicacl4n Intemacional No WQ 02/40650 A2

E Capiltulo | D Capltulo (I
Nombre BOEHRINGER INGELHEIM IDENTIFICACION
|® INTERNATIONAL GMBH
sociedad constituida y existents bajo las
SOLICITANTE loyes de la Replblica Federa! de ccC D NIT D
(71) Alemania
Direccitn 655216 Ingalheim/Rhein, CE D Ofro D
Republica Federal de Alemania Cual
Teléfono 548 09 70
Fax 2484070 Ndmero
E-mail cllentes@icamyp com.
Domicllio ingetheim/Rhaln,
Replblica Federal de Alemania
@ Nombre EMILIO FERRERO IDENTIFICACION
Direccion  Carrera 4* No 72-35 ccC E NIT D
REPRESENTANTE Teléfono 347 36 11
O APODERADO Fax 2178211 CE D Otro D
E-mail gllentes@camyp com. Cual____
Domicllic Bogota, Colombla
Nuimero TP,
.
1- Rolf GUnther WERNER ~ 2- Friedrich GOETZ -~
| Hugo-Haring-Strasse 72, Balm Herbstenhof 31,
88400 Biberach an der Rlas T2078 Tubingsn,
INVENTOR (ES) Repablica Federal Alemanla / Repiblica Federal de Al
{72) 3- Chatchal TAYAPIWATANA 4 Jirade] MANOSROI
369/73 Sol Pradoo 1, Janava Rd , 234/171Sirwatana Nives Mahido! Road,
Bangkok 10120, Nong Hol, Muang Chiang Mal 50000,
Tallandla / Tallandia
5 Aranya MANOSROI
234/171 Slriwatana Nives Mahidol Road,
Nong Hol, Muang Chlang Mal 50000
Tallandla
PCT (886)
Solicitud Intemaclonal No- T/EPQ1/12857 - Fecha 7 de noviembrg de 2001

Facha 23 de mayo de 2002

Thulo (54) METODO PARA LA PRODUCCION A GRAN ES Nt
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Prioridad (33) Pals de Ongen (32) Fecha (31) Nimero de Sohcitud
GB 14 de noviembre de 2000 0027779 B
Sl @ NO D

©

Comprobante de pago No,__03-27.8658  Fecha __22 de abrll de 2003

|
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Anexos:

Comprobants de pago de la tasa de presentacién de la solicttud por $ 400 000 oo

Comprobante de pago por reivindicacién de priondad

Documento que acredita ia existencia y repressntacion legal cuando el soliciiante sea persona juridica
Poderes, sl fuere el caso

Documento de cesi6n del inventor al solicitante o a su causante

Declaraclones

Copia de la solicitud internacional (Resuman, descripcidn, reivindicaciones, dibujos)

Traduccién de la solicliud intemacional al castellano (Ressumen, descripcidn, revindicaciones, dibujos)
Copla del axamen preliminar efectuado por la IPEA

Traduccién del examen preliminar efectuada por la IPEA

De ser el caso, copla del contrato de acceso

De ser el caso, documento que acredite |a licencla o autonzacién de uso de conoclmientos tradicionales de
las comunidades Indigenas

De ser el caso, cerbficado de depésito del material bloldgico
Arte final 12x12

De ser el caso, Informacién sobre otras sohcitudes de patente o titulos obtenidos en el exiranjero por el
mismo tituler o su causante, relaclonadas parcial ¢ totaiments con la invencidn de esta solicitud

OTROS

Gl

FIQURA CARACTERISTICA.
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REPRESENTACION Y PODER

4

For_patents, ublity models, industnal designs,
trademarks, commercial names, trade emblems,
slogans.

Para patentes, modelos de uhlidad, disefios

mndustniales, marcas de fibnca, nombres
comerciales, ensefias, lemas comerciales

925°
0569

REPRESENTATION AND
POWER OF ATTORNEY

1 (we), the undermigned /Yo (nosotros), abajo Armado ()
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

of/domicilado (s) en _0=55216 Ingelheim am Rhein,

GERMANY

r ¢! presente nombrmmos a GERMAN CAVELIER, tpa 832,
%NZ LO PERDOMO, tpa 831 EMILIO FERRERD, ¢
31929, y LUZ CLEMENCIA DE PAEZ tpo 23555, domicliledos
en la Carrern 4* NP 72-35, Bogoté, Colombla, en obedecimlento a
lo dispuesto en el parfigrafo 12 del Articulo 543 del Cédigo de
Comerclo, el primero come princlpal y los demés como
s:slentes, en su orden, como mis {nuestros) representantes en
todos los asuntos de propiedad Industnal con faculiad para
recibir notifleaclones 'y nombrar apoderados judiciales o
extrajudiclales El primer reprasentante suplente reemplazaru al
"nclpal en ceso de ausencla o impeg!mento tempora! o

Initivo de aquél La misma regla se aplicarf cuando el
gundo representante suplente haya de reemplazar al pnmero,
o el tercero al segundo En tales casos, el representante
principal, o el primero, o segundo suplente, en su caso, o ambos,
declarerin su intencion de no ejercer In representacién
mediante declaracldn autenticadn por Natario Publice en
Colombla, @ por Netarlo u otre Funclonario Publico, o Cénsul
de Colombla, en el extranjero, y sl se tratare de Impedimento,
con ¢l certificado respectivo 51 alguno de los nombrados faltare
deflmitlvamente, el sigulente tomard su lugar Cuando cesare la
ausenua o Impedimento del representante principal, 0 de su
prnimero o segundo suplentes, en su caso, podrin ejercer la
representaclén, en su onden, uno u otros segun el cuso,
asumléndola por el solo hecho de ejercerla, cesandy en ese
momento el ejercicio de la representacion por el pnmerq,
segundu o tercer suplente en au caso

Ademis, confiero (conferimos) poder a los abogados arriba
nombmados, parz obtener la proteccion de ml (nuestra)
propiedad industnal y contra la competencian desleal, a cuyo
efecto autonzo {amos) a los dichos apoderados para que me
(nos) representen ante cualesquiera entidades o rsonas,
ejerzan o no Jurisdiceidn, especiaimente ante Ins del orden
administrathvo, contencioso-adminstrative y judicinl, asf como
los tribunales de arbitramento, en todo lo concemlente a los

ilientes asuntos a) Obtencibn de patentes de Invenclon,

elos de utilldad, v dlisefios Industriales, el registro de
marcas de fabrica, colectivas, defensivas, de senicin, lemas
comerciales, nombres comercles, ensefias, variedades
vegetales y denominaciones de origen, su renovacion, traspaso,
amblo de nombre o domwillo, cancelaciun voluntaria, y el
regi-tro de licencias de uso de esos derechos, b) Las accrones de
competencia desleal, protection del consumudor, oposiciones u
observaclones, cancelacidn adminstratlva y judicial, nulidad,
medidas cautelares, concesion de licencias, la fulela, la
protecclén de secretos industriales, y en general Yos juicios
civiles, penales, administrativos o contencioso-admimistrativos
relacionados con esios derechos, acciones y procesos que
promovamos ¢ se nos promuevan Y para que en todos los
asuntos arnba determinades, puedan sustituir este mandato,
transiglr, conciliar, admitir los hechos del proceso, deslstir,
cznce ar, recblr, renunciar, y ratificar los actos de agentes
oficiosos

in due compllance with the terms of paragraph 1st of article 543
of the Commerclal Code, do hereb -prnlnl GERMAN
CAVELIER, tpa 832, GONZALO PERDOMO, tpa 831, EMILIO
FERRERO, tpa 31929, and LUZ CLEMENCIA DE PAEZ, tpa
23555, domiciled at Carrera 4* N® 72.35, Bogoti, Colombla, ﬁle
first as principal and the others as alternates, In the order of
thelr appointment, as our representatives for all industnal
property matters with faculty to receive notifications and to
appoint attorneys in and out of Court The first alternato shall
replace the principal In case of his absence or of lemporal or
deflmtive Impediment The same rule wll agpl;: when the
second altermate representative Is to replace the first one, or
when the third is to replace the first or second alternates in thelr
turn, or bath of them, second In such cases, the pnnclpal
representative, or the first or second alternates In thelr tumn, or
both of them, shall state their Intentlon not to ect as
representatives through a declarahon given before a Notary
Public in Colombia, or before a Notary or anather Publi. Officlal
or a Colombian Consul abroad, and In case of impediment, the
appropriate certificate shall suffice If any of the appointees
were to be defimtely absent, the following alternate shall take
his plave When the absence or Impediument of the principal
representative, or of the first or second alternate 1n their turn
ceases, the representation can be taken again in their sequence,
Ly the principal, the first or second alternate depending on case,
and the mere fact or its exercise will suffice The exercise of the
representation by the first, second or third alternates In thelr
turn shall end at such tume

In addition, we grant a Power of Attorney in favor of the
gbove-named attornevs-at-law so that they may obtain the
protechon of my (our) indusinal pro rtr and agmnat the
unfair competition, for which g:lrpose I twe) authbnze the said
altorneys Lo represent me (us) before any authorities or persons,
with or without junsdictlon, speclally those admuinistrative,
administrative contentious and judiclal, as well as before
Arbitmtlon Court, in all matters concerning the following a)
Obtalnment of patents uhlity models and industnal designs,
the regstration of trademarks, collective, defensive and service
matks, slogans, commercial names, tmde emblems, vegetal
varleties end denomunations of orlgin, its renewal, assignment,
~change of name or domlalé ok ancellation, and_the
regisfrahion of licenses of mg?f . )

* unfair competition, protecti
ohnnanon!: admuistrah?

minngement, granting o
mandamus, the protection of t7
cvil, penal, and adnunstrahive sultd
actions and suits institued t:y me (\ia) -ap
that in ali the above matters they may substitute thia Power of
Attorney, compromise, conclliafg, gﬂgm the facts of the cage,
desmst, cancel, receive, regign, an ,;:;é_l.fj! Lactsardapg, by

representatives without a pdwer of-attomey., . =, .

IngeThewym am Rhein, 12.12.1995

Given and signed thuis/Dado y firmado hoy
FOTHRINC T B 220 HEM

infen BMTERMAT]

CHaL G, /ar

LI?PQ

20" <\ b

Dr. Dieter Laudien 'Uﬂ--t'k

Dr. Gerhard Huber

S gretu~e

CAVTT TR ABOGADOS
WEPPODERE-L (MINUTA N 121 125)

El.l'll'll.
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LEGALIZACION LEJSALIZATION - .
El Seilo- Coinsul Jde Colombia debe expedir un certificade The Colombia Consul must lssue a conaular ce*tificate, nn
..-onmlar subre (1) la existencls legal de Ja com ll‘Un ue oto: the legal wexistence of tne company whnich grants

el puder, (2) que éta eprce su objeto social, que los Pow er-of-Attorney, (2) that it 13 in actunl exercise o
persom\s yue otorgan el poder estan nutm'lndaa para dnrlo A company Kurpuses and @) that the persuns wha execute the .
este cleviv les soliclinmos que muestren al Seflor Cénsul las Puwcr of Atturney 12 autonized to Jo so. To tils effect, please
pruebas que acreclitan esos hechos {1}, (2)y (3) shzu‘ra ;he Consul the evidence ‘v prove the above facts (1), (2)

an .

mn NOTARD llm r.n.mu:um
DN A00OTA, MADO CONEYAR OUY La

{"ﬂ'ﬂ CUINCIN COX EL oM
fIUT HE TEIDD A LA VIRTA
Ml'"'"‘-" ':.:'ﬂk“l.‘ﬁ‘- 'f;.hﬂ #
"'l, us MAY 2 " ‘a

e d\- -‘
?
"

LTS

(s K Ak

‘ JUAN HAHU - R L )

l.m

;la'--. ‘-—W

NOTA PARA EL SENOR CONSUL DE COLOMBIA SeFun los articulos 65 del C d2 P C y 480 del C de Co,
si el poderdante es una sociedad, el Sefior Cénsul debe certificar que tuvo a la vista las pruebas de su
exislencia, que ejerce su objetu social y que quien confiere el poder es su representante
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* 0 Vorseitiga, vor mir gafertigte Namensunterschnften der Herren
1 Dr Dieter L a udien, Dipl -Chemiker, wohnhaft In 55127 Mainz,

2 Dr Gerhard H u b e r, Rechtsanwalit, wohnhaft in 55417 Bingen,

- mur bekannt -

beglaubige ich liermit

Gleichzeltig beschemnige ich aufgrund hsutiger Einsichtnahme in das Handelsreg:-
r des Amtagerichts Bingen, daR die Firma Boshringer Ingelharm International
mit Stz in Ingelheim am Rhein im Handelsregister das Amtagerichts Bingen
R B 1063 eingetragen ist und daB die Herren Dr Leudien und Dr Huber als

,
‘{ _‘bl.— i L\.«

' Notanalsverveser
anstefla des Notars -
Prot Dr Wainch in ingsihsim

T . N
Die Echiheit vorstehender Unterschrifll .des.Notar
Dr. Peler Wirlh - Nolarlalsverweser anslelle des
Prof. Or. Heirich in inqelheim uand die Echthelt des bei-
gedrickten Dienst - whenpeksx - siegels werden hierdurch
besLitigl. Zuglefch wird beschelnigt, dab der Vorgenannte
sur Yornahme der Amlshandliung gaselzliich befuglt acr.

olars

Mainz, den dreizenten Dezerber neunzehrhundertflinfundnaunzig
Ner Prasident des Landgerichts
I}

W Y //(a‘i/’

Itrms Paul Tollodery )

Koalonbsmcnnung_
Geb0hr 10r LegaNse-
tion
- (Wart DM ‘f@ - )
JVKostO v zu‘ws?
BGB! | S £81
¥,

. Mainz, .E '.'E: E’

mﬁm




CONSULADO GENERAL DE COLOMBIA
MUNICH

Nr. 169

El Consul General de Colombia

CERTIFICA

Que €l Dr. Hanns Paul Tuttenberg ----— , quién autentica la fir-
ma del signatario en el presente documento, ejercia en la fecha

ally indicada las funcicnes de FPresidente Tribunal Regional
-en Mainz. —-—=

en 55216 nmm
Juzgado Mimicipal de Bingen

esta constituida y ejerce su objeto social de conformidad con las
leyes de la Repiblica Federal de Alemama.

quien {es) firman el presente documento tiene (n) facultad legal
suficiente para representar a la mencionada fixrma y otorgarpoderes
en su nambre.

Que ha tenido a la vista la documentacidn que prueba lo anterior.
Munich, 18de Diciembre de 1995

prechos para la Nacadn US 6.-
Fondo Rotatorio us § __100.- — = g
Tasa consular us $ Tx M 1,60 = DM 169.60 BA{T X~
g-‘:‘.‘;,?'*m"‘*%m

r:, ..::.. con O oay C"Im.

AN MANYny g |,
Z&-t ~ -‘:m *hiaipa

b \If
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TRADUCCIOM DFIC1AL No. SL33
de un documento escrito en Alemén, el cual para su aidentificacion

se sella con el sellco de la traductora, lo mismo qie la

presente.-

ik e e e s e P

(A continuacidn del poder conferido a GERMAM CAVELIER, tpa. J932;
GOMZALDO PERDOMO, kpa. 8313 EMILIG FERRERO tpa, 319293 y LUZ
CLEMENCIA DE PAEZ, tpa 235353 domiaciliados en la Carrera 4 nNo.
72-35, Bogota, Colombia,’ por la BOEHR IMGER INBELHEIM
TNTERNAT IOMAL GMBH, domaciliada en D-55216 Ingelheam am Rhean,
RFA, a través de sus representantes los Srs. Dr. Dieter Laudien v

Dr. Gerhard Huber:)

Legalizacadn

FProtocolo notarial No. 2659/95 V

Certitico la autenticaidad de las firmas antecedentes puestas anie

mi por los sefores:

1. Dr. Dieter Laudien, Dipl. Chim., domiciliado en 55127 Mainz,

2. Dr. Gerhard Huber, abogado, domaiciliado

& gulenes COnOzZCoO en persona. :
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Igualmente certifico, por haber examinado en la Techa el Kegistro
de Comercio del Juigadu Municipal de Baingen, HR B 108X, que la
Tfirma Boehringen Ingelheim International OGmbH, domiciliaoga en
Ingelhkeim am Rleiri, estd 1nscrita baio el No. HR B 1udT en el
Fegistroc de Comercio del Juzgado Municipal de Bingen vy que los
sefhores Dr. Laudien v Dr. Huber, en su calidad de apodersdos,

estidn tacul tados para representar ronjuntamente a la sociedad.

Ingelheam am Rhein, 12 de daciembre de 1995/hun

Fdo.: firma iLlegable
{Hilo ¥ oblea rola en relieve:) El notario suplente
El notario suplente - Ingelheam del notario de Ingelheim

FProf. Dr. Wearaich
(dos sellos redondos en tinta del Traibunal Regional de Mainzz)

%10 E 1

Se certifica 1la autenticaidad de la Tirma antecedente del Ur.
Peter Wirth, como notario suplente del Pror. Or. Weiarich, notario
de Ingelheim, y la del) selloc ofaicial gque la acompaia. [gualmenie

se certifica gque el mencionado notario estaba tacultade para

realizar ese acto oficial. ﬂ%“imrmnn.. ;
..ano NOTARG pugre Pt ¥

N Ciroy
g"'::loueg"‘" sun Lo

th. " "TERIDO & {4 "’sar':"“

T
Mainz, trece de diciembre de mil novel éntﬁs Ythfﬂﬁq‘

noventa y cainco

JUAHHA UBL .-
2 Lﬁa Ca KOTAR 570 HEGINA
ummgﬂdr
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El Presidente del Tribunal Regional
(E} Fdo.: firma 1legable

(Dr. Hanns Paul JTuttenberg)

Costas

Derechos de legal:izacaidn
(Valor:DM S5.000,-)

JVEostd del 26 de jyulio 1957
Gacetas Oficial I Fag. 8461

DM 20,—

Mawnz, 13 de diciembre de 1995
Fdo.: firma 1legable

Inspector

r~

EN ESPAROL: La legalizacidn de las Tirmas antecesentes po

n
-t

'-l
LTS 48

-3
)

Consulado de Colombia en Munich bajo el No. 1&9 del

]
iy

diciembre de 1995, y por el Ministerio de Relacaones EﬂtE

2h

Q

Fis

o
Ly E
Sl
n

de Colombia bajo el No. Q51406 del 4 de enerp de

h oI <
Pagados derechos y Fondo Rotatoric US$ 10&6,-- ca - -

ES TRADUCCION FIEL Y CONFLETR, de la cual se deja copia en las

archivos de estas oficinas para su confTrontacaion.

« T -

Santafée de Bogota, & de enerc de 19%4. . - . - -
’ U[\ ry (s nZn Bpd S

=

!EJHANMANU.L IMee
N "IT:’ "y TE3idA
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TELEFAX (37) (1 }Mwp30"

TELEA 43479 CAVE CO
12317407375 CAVE UC

- ! CAVELIER

ABOGADOS

EDIFICIO SI5KI
CARRERA 49 No 72 35

CORREQ ELECTROMNICO MUNDIAL CAVE
TELEFONO (37) 11) 2120100

Caules CAVELEYES

/o

BOGOTA 8 COLOMBIA

Sefior Jefe de la

DIVISION DE NUEVAS CREACIONES
Superintendencia de Indusiria y Comercio
E. S D

L

Poderdante- BOEHRINGER INGELHETM INTERNATIONAL GMEH

Poder conferido el 12-12-¢5

Yo, GERMAN CAVELIER, obrando en ma calidad de apoderado
principal del poderdante arraba mencionado atentamente
manifiesto a Usted que sustituyo el poder gque me ha
conferido en la persona del doctor EMILIO FERRERO, Abogado con
Tarjeta Profesional No 31 929, con todas las facultades que me

fueron conferidas

si1do

Hago la anterior sustitucidén conforme al articulo 66 del
Cédigo de Procedimiento Civil ya que 1los otros sustitutos
faltan en este momento.

Sefior Jefe,

Qo Cle

GERMAN CAVELIER
TPA No 832
2 877.924 de Bogota

E, como ummﬁ'ﬂemﬂ a
m;ﬂ:’gﬂ,fgz’“ ouR LA
o . onioy

C C. No

NIBO & LA ViaTa

o sy
SR R LY

MAY 2003

ﬁ\ |
[‘\\

i 3

¢

B csrme

JUfuuamaf s EvINA
EMILIO FERRERO Vet T
T PA N2 31 929
C C No. 438 019 de Usaguén o
Vont
Y
2e-780-2

CAVELIER ABOGADOS NIT 860.0412367-3



NOTARIA SZXTA DE ROQQTA
RECONOCIMIENTO Y PRESENTACION MERSONAL

Bagots,.D C CNC 1396
Ants B\, PAZLD KIENDZZ £V A4 ) 11 =
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domicil.adalz) en Bozo ardes and arsn} qie 12(s) frma(s) que
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Que el contoniua ut R G5 SIPMLY
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(19) Worid Intellectual Property Organtzation
Intemabonal Burean

(43) International Publication Date
23 May 2002 (23 05 2002)

PCT

4

[299 &3P

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

| T 0 L

{(10) International Publication Number

WO 02/40650 A2

CI2N 5/00

(51) Internationnl Patent Clngsification’.

(21) International Application Number. PCT/EPD1/12857 /
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Methods for large scale production of recombinant DNA-derived tPA or K28

molecules

The mvention belongs to the field of thrombolysis and of tissue plasminogen activatar (tPA)
degrivative production m prokaryotic cells.

The mvention relates to methods for the produchon of a recombinant DNA-derived tPA, 2
varimnt therof or a (Kringle 2 Senne) K2S molecule or a vanent therof 1n prokaryotic cells,
wherein said tPA or K28 or vanant 18 secreted extracellularly as an active and correctly folded
protemn, and the prokaryotic cell contains and expresses a vector comprnsing the DNA cocing for
said tPA or K28 or venant operably linked to the DNA coding for the signal peptide OmpA. The
mvention further relates to specific K2S denvatives obtamable by said method The invention
further relates to said DNA molecules and the use of smd DNA molecules 1 said methods

Background art

Tssue plasmnogen activator (tPA) 15 a polypeptide conteining 527 amino acid residues (27)
with a molecular mass of 72 kDa. The molecule is divided 1nto five structural domains Nearby
the N-terminal region 15 a looped finger domam, which 18 followed by a growth factor domain,
Two sumlar domans, kringle 1 and kringle 2, are followmg Both finger and knngle 2 domeains
bmd specifically to the fibrn clots thercby acceleratng tPA protem activation of bound
plasmmogen Downstream of kringle 2 1s the serme protease, with its catalytic site located at the
Cermimus The serine protease 1s responsible for converting plasminogen to plasmin a resction
important in the homeostass of fibnn formation and clot dissolution. The correct folding of tPA
requures the comrect painng of 17 disulfide bndges 1n the molecule (1).

Chimcally, tPA 18 a thrombolytic agent of choice for the treatment of acute myocardial infarction,
pulmonary embolism, stroke, peripheral artenal occlusions, and other thromboembolic diseases.
It has the advantage of causing no mde effects on systemic hacmorrhaging and fibrinogen
depletion (7) Bowes melanoma cells were first used as a source m fPA production for
therapeutic purposes (12). Since a conmstent process with efficient production of highly punfied
protein m good yield 1s requured for chmeal use, the construction of full-length recombinant-tPA
(r-tPA) progressed to mammahan cells Chinese hamster ovary cells were transfected with the
{PA gene to synthesize the r-tPA (8, 22). The recombmant DNA denved product produced by a
mammahan cell cuiture fermentation system 18 harvested and punfied from the culture medum.
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Attracted by sumpheity and economy of production, a manber of efforts in producing r-tPA from
microorgamisms, expectally bacteria, smd more especially from Escherichia coli, were
mvestigated (10, 13, 30) Regarding the low yield and the formation of inclusion bodies, which
resulted in msfolding and m #n inactive enzyme, numerous sirategies have been proposed to
overcome these problems

Several deletion-mutant vaniants including kringle 2 plus serne protease (X25) were consmidered.
However, the enzymatic activity of the recombinant-K2S (r-K2S) was cbtuned only when
refolding processes of punfied mnclision bodies from cytoplasmic compartment were achieved
(16, 29). In order to avoid the cumbersome refolding processes, impurnities of msfolded protems,
and periplasmme protein dehivery, special bactenial expression systems were exploited (6, 31).
Despite penplasmic expression of tPA, overexpression led to mactive aggregates, even in the
relatively high oxadizing condrtion m the periplasm.

In the prior art, there are a few descniptions of methods for the preparation of recombinant K25
m E. coh However, there 18 no disclosure of a method leadng to a cost effective method for
large scale producton of biologically active K2S

Obukowicz et al (25) expressed and punfied 1-K2S from periplasmuc spece The obvious
cisadvantage of this method was an extra penplasmic extraction step, whach 15 not surtable for
Iarge scale producton.

Saito et al (29) disclose the cytoplasmic expression of r-K28 The authors used an 1 vivo
renaturetion processes for the expressed r-K28, which was purified from the cytoplasmic space
of E. coh as mchwsion body. Bochnnger Mannheim use a2 smlsr cumbersome
denatunmg/refoldmg process mvolving the steps of cell digestion, solubilization under denaturing
and reducing comdiions and reactivetion under oxidizing conditions in the presence of
GSH/GSSG which is not cost effechve (24) and requires mutation of the amno acid sequence
with possibly antigenic potential

In 1991, Waldenstrm et al (34) constructed a vector (pEZZK2P) for the secretion of knngle 2
plus serine protease domam to E, colt culture supernatant. Hydroxylamme wes used to remove
the ZZ fusion peptide from IgG-Sepherose punfied frachion The cleavage agent hydroxylamine
required modification of the cleavage sites of kringle 2 plus senne protease (Asn'” — Ser and
Asn' =+ Gin) thus to protect 1t from hydroxylamine digestion However, the resulting non-
native, not properly folded K28 molecule 18 not smteble for therapeutic purposes No enzymatic

/A
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activity regarding fibnn binding/protease activity was disclosed. The unusnal sequence may even
activate the human immune system

The problem underlying the present mvention was thus to provide a commercially appliceble
method for large scale production of fPA molecules and denivatives therof, ¢ g K28, wheremn the
K28 molecule 15 secreted 1n it biologically active form mto the culture supernatant.

Description of the invention

The problem was solved within the scope of the clams and specification of the present
Invention

The use of the singular or plurel in the clamms or specification 18 m no way mitended to be
hmiting and aiso includes the other form

The mventon relates to 2 method for the producton of a recombinant DNA-denved tssue
plazmmogen activator (tPA), a tPA vanant, a Kringle 2 Senne protease molecule (K2S) or e K2S
vanant 1 prokaryotic cells, wherein said tPA, tPA vanant, K2S molecule or K2S vanant 18
secreted extracellularly as an active and comrectly folded protem, cheractenzed mn that the
prokaryotic cell contains and expresses a vector compnising the DNA coding for smd tPA, fPA
vanent, K2S molecule or K28 variant operably hnked to the DNA coding for the signal peptide
OmpA. or a functional denivative thereof.

Surpnsingly, the use of the signal peptide OmpA alone and/ or 1n combmation with the N-
termmunal amno acids SEGN (SEQ ID NO:9) / SEGNSD (SEQ ID NO 10) translocate the
recombinant DNA-denved tPA, tPA vanent, K25 molecule or K28 vanant to the outer surface
and facilitates the release of the funchonal and achve molecule mto the colture medium to a
greater extent than any other method mn the pnor art. Befare crossing the outer membrane, the
recombinant DNA-denived protemn 18 cormrectly folded according to the method of the present
mvention The signal peptide 15 cleaved off to produce a mature molecule. Supnsingly, the
efficiency of sipgnal peptide removal 18 very high and leads to correct folding of the recombmant
DNA-denved protemn.

Said signal peptide OmpA interacts with SecE and 1s delivered across the mnner membrane by
cnergy generated by SecA, which binds to Sec components (SecB-SecY) SecY forms a secretion
pore to dispatch the recombinant DNA-denived proten according to the mveation. The space
between the outer membrane end mnner membrane of Gram-negative bactena, penplasm, has
higher oxidative condition 1n companson to the cytoplasmic space This supports the formation
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of disulfide bonds and properly folding of the recombinant DNA-denived protem (e.g K28) m
the periplagm to yield an active molecule According to the present invention, the signal pephde
will be cleaved off to produce a2 mature molecule. The complex of GspD secretin and GspS
ipoprotein on the outer membrane serves as gate channel for secreting the recombmant DNA-
dentved protemn accordmg to the invention to the extracellular medium. This secreton process
requires energy, which 1s generated m cytoplasm by GspE mucleohde-binding protemn then
transferred to the mner membrane protein (Gsp G-J, F and K-N) GspC transfers the energy to
GspD by formimg a cross-hinker between & set of mner membrane protein (Gsp G-J, F and K-N)
and GspD Before crossing the outer membrane successfully, the recombmant DNA-derived
protein 18 correctly folded.
Operably linked according to the mvention means that the DNA encoding the tPA, tPA vanant,
K28 molecule or K2S vanant (preferably compmnsing the nucleic acid encoding SEGN or
SEGNSD at 1ts N-tarmmal portion) 15 cloned m close proximity to the OmpA DNA into the
vector m order to aclueve expression of the OmpA-tPA, tPA vanant, K2S molecule or K28
vanant-fusion protemn and to direct secreton outside the prokaryotic host cell. Typically, the
majority of the tPA, {PA venant, K2§ molecule or K2S venant 18 secreted and can then be
punfied by appropriate methods such as ammonmm sulfate precipitation and/or affimty
chromatography and further punfication steps The mvention also mchdes the use of mducers
such as IPTG or IPTG 1 combmston with glycerol, the improvement of the incubation
condition and harvesting period to maximze the amount of active protem
In a preferred embodiment, said DNA encodmg the OmpA signal peptide may be fused to & short
pephde charactenized by the amimno acid sequence SEGN or SEGNSD or the codng mucleic acid
sequence TCTGAGGGAAAC (SEQ ID NO 20) or TCTGAGGGAAACAGTGAC (SEQ ID
NO 1) and located 1n the N-termunal partion or at the N-terminal portion of the tPA, tPA vanant,
K28 molecule or K2S vanent. Thus, preferably, said fusion protem comprises OmpA-SEGNSD-
tPA, -tPA-vanant, -Kzs-mol_ecule or ~K2S-vanant. Even more preferred, said ammo acads
charactenzed by SEGN or SEGNSD may be carry a pomnt mutahion or may be substituted by a
non-patural ammo acid. Even more preferred, there may be an emuno acid or non-ammo acid
spacer between OmpA and SEGN or SEGNSD and the tPA, tPA vanant, K2S mblecule or K28
vanant.
Thus, m a preferred method according to the mvention smd the prokeryotic cell contains and
eXxpresses & vector compnsing the DNA coding for said tPA, tPA variant, K25 molecule or K28
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vaniant operably linked to the DNA coding for the signal peptide OmpA which 1s operably Iinked
to the mucleic acid molecule defined by the sequence TCTGAGGGAAACAGTGAC or a
functional denvative thereof.

The method according to the mvention compnses prokaryotic host cells such as, but not hmited
to Escherichia coli (E coli), Bacillus subtilis, Streptomyces, Pseudomonas, e.g Pseudomonas
putida, Proteus mirabilis, Saccharomyces, Pichia or Staphylococcus, e.g Staphylococcus
carnosus Preferably said host cells accordmg to the mvention are Gram-negative bacteria.
Preferably, a method according to the invention 18 also charactensed in that the prokaryotic cell
18 E coli Switable strains include, but are not imited to E coli XL-1 blue, BL21(DE3), IM109,
DH senes, TOP10 and HB101

Preferably, a method according to the invention 18 also characterised in that the followmg steps
are carned out

a) the DNA encoding the tPA, tPA vanant, K2S molecule or K28 vanant 1s amplified by PCR,
b) the PCR product 15 purified;

c) smd PCR product 13 mserted into a vector compnsing the DNA coding for OmpA signal
peptide and the DNA coding for gpIll 1n such a way that smad PCR product 1s operably hinked
upstream to the DNA coding for the OmpA signal sequence and Iinked downstream to the DNA
coding for gplll of said vector;

d) that a stop codon 18 mserted between said tPA, tPA vanent, K2S molecule or K28 vanant and
gpl,

¢) said vector 1s expressed by the prokaryotic cell

1) the tPA, tPA vanant, K28 molecule or K28 variant 18 punfied.

For step &) according to the mvention the choice / design of the pnimers 1s important to clone the
DNA m the nght location and direction of the expression vector (see example 1) Thus, the
primers as exemplified in example 1 and figure 4 comprise an mportant aspect of the present
mvention. With gp III of step ¢) gene protemn III 18 meant which 18 present mamly m phagemd
vectors The stop codon 1s mserted to avoid transcription of gp I thus eventually leadmg to
secretion of the tPA, tPA vanant, K2S molecule or K2S vanant of mnterest. Any sutable method
for msertion of the stop codon mey be employed such as site-directed mutagenesis (e.g Wemer
MP, Costa GL (1994) PCR Methods Appl 4(3)'S131-136, Weiner MP, Costa GL, Schoettin W,
Clme J, Mathur E, Bauer JC (1994) Gens 151(1-2) 119-123; see also example 1)
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Any vector may be used in the method according to the invention, preferably said vector 1s a
phagenmd vector (see below)

Preferably, a method according to the inventon 18 also characterised in that the tPA, tPA venant,
K28 molecule or K2S vanent 18 selected from human tissue plasmmogen activator (tPA, figure
16) or a fragment, a functional variant, an allelic vanant, a subumit, 8 chemiocal denvative, a
fumon protemn or a glycosylabon venant therof Such fragments, allelic variants, functional
variants, vanants based on the degenerative mucleic acid code, fusion protems with an tPA
protein according to the invention, chemical denvatives or a glycosylation vanant of the tPA
protems according to the mmvention may include one, several or all of the following domains or
subunuts or vanants thereof*

1 Foger domam (4-50)

2 Growth factor doman (50-87)

3 Krmgle 1 doman (87-176)

4, Kringle 2 domain (176-262)

5. Protease domam (276-527)

The numbermg/namimg of the domams 15 according to Genbank accession number GI 137119 ar
Nature 301 (5897), 214-221 (1983)

More preferably, a method according to the mvention 15 also characterised 1n that the {PA, tPA
variant, K28 molecule or K28 vanant 18 selected from the Kningle 2 (4 ) plus Serme protease (5 )
K28 vanant of human tissue plasmmogen activator or a fragment, & fanchonal varient, an sllehe
variant, a suburut, a chemical derrvative, a fusion protein or a glycosyletion vanant therof

More preferably, 2 method according to the invention 1s also characterised in that the vector 15 a
phagemid vector comprising the DNA coding for OmpA signal peptide and the DNA coding for
gplll

More preferably, a method according to the invention 15 also charactenised m that the vector 18
the pComb3HSS phagermd (see also example 1)

More preferably, a method according to the mvention 1s also charactenised 1n that the DNA
sequence comprises or consists of the followmg DNA sequence encoding OmpA and K28 or a
fanctional variant thereof or a variant due to the degenerate nucleotide code

ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCG
TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG

24
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GCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTG
CTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGG
AGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGC
CCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAAC
ATACCGGGTGGTCCCTGGCAGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTG
TCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGA
AATCGGATTCATCCCGCTGTGCCCAGGAGAGCAGCATGGTCCGCACTGTGTGCCTIC
CCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGC
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACATTITACTTAACAGAACAGTCACCGAC
AACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGA
CGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGGTTACCAACTACCTAGACTGGATICGTGACAACATGCGACCG

(SEQIDNO 2)
More preferably, a method according to the mvention 18 also charactensed m that the DNA

Sequence of OmpA. compnises or consists of the followng sequence or a functional varant
thereof or a vanant due to the degenerate nucleohde code
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQIDNO 3)

Said DNA encodes the followmng ammno acid sequence of OmpA. OmpA thus compnses or
consists of a protemn charactenzed by the following amino acid sequence or a fragment, a
functional vanant, an allelic vanant, a subumt, a chemical dertvative or a glycosylahon vanant
therof as part of the mvention

MERKTAIAIAVALAGFATVAQAA (SEQ ID NO 21)

The untransjated region may contamn a regulatory element, such as e.g. a transcription 1mtistion
umt (promoter) or enhancer Said promoter mey, for exsmple, be & constitutive, mducible or
development-controlled promoter. Preferably, without ruling out other known promoters, the
constitntive promoters of the humsn Cytomegalovirus (CMV) and Rous sarcoma vmrus (RSV),
as well as the Smman virus 40 (SV40) and Herpes simplex promoter Inducible promoters
accordng to the inventton comprise antibiotic-resistant promoters, heat-shock promoters,
hormone-inducible ,Mammery tumour virus promoter” and the metallothioneme promoter.
Preferred promotors include T3 promotor, T7 promotor, Lac/aral and Ltet0-1.

More preferably, a method according to the mvention 1s also charactenised in thet the DNA of the
tPA, tPA vanant, K25 molecule or K2S vanent is preceeded by a lac promotor and/or a
ribosomal binding site such as the Shine-Dalgamno sequence (see also example)
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More preferably, a method accordmg to the mvention 15 also charactenised m that the DNA
coding for the tPA, tPA vanant, K2S molecule or K2S vanant 15 selected from the group of DNA
molecules codmg for at least 90% of the amino acids 87 — 527, 174 — 527, 180 — 527 or 220 ~
527 of the humsn tissue plasminogen activator protean.

More preferably, a2 method eccording to the mvention 18 also characternised in that the DNA
Sequence of K2S comprises or consists of the following sequence
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGAGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTITCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTICC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGAGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTITACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQIDNO 4)
The present invention also relates to variants of the before-mentioned mucleic acid molecules dus
to the degenerate code or to fragments therof, nucleic acids which hybnidize to saxd nucleic acids
under stnngent conditions, allelic or functional vanants The mvention also relates to micleic
acids compnsmng said K2S nucleic acid fused to the mucleic acid encoding enother proten
molecule

Stnngent conditions as understood by the slalled person are conditions which select for mare
then 85 %, preferred more than 90 % homology (Sembrook et al. 1989, Molecular Claning- A

I®)
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Laboratory Manual, 2* ed, Cold Spring Harbor Laboratory Press, Cold Sprng Harbor, New
York) The hybnidisation will be camed out e g. m 6x SSC/ 5x Denhardt's soluton/ 0,1 % SDS
(SDS: sodium dodecylsulfate) at 65 °C The degree of stringency 18 decided 1n the washing step

Thus, for example for a selechon of DNA-sequences with approx. 85 % or more homology, the
condrtions 0,2 x SSC/ 0,01 % SDS/ 65 °C and for & selection of DNA-gequences of approx 90 %
or more homology the condittons 0,1x SSC/ 0,01 % SDS/ 65 °C are suitable, The compositron of
said reagents 18 descnbed m Sambrook et al (1989, supra)

Another ymportant part of the present mvention 1s a vanant of human tssue plammmogen
acttvator compnsing of or consisting of the Knngle 2 (4 ) plus Senine protease (5 ) (abbreviated
K28) protemn or a vanant or a fragment, & functional vanant, an allehc vanant, 2 subumt, &
chemical denvative, a fusion protein or a glycosylation variant therof.

The numbenng/mammg of the domains 13 according to Genbank accession pumber GI 137119 or
Nature 301 (5897), 214-221 (1983), wheremn the Kningle 2 domeaimn extends from amino ecid 176-
262 and the protease domein from 276-527 Thus, eccarding to the mnvention, a preferred K28
molecule may include anno acids 176-527 including the amino acids between Krmgle 2 and the
protease (ammo acids 263 to 275; exemphfied in fig (structure A)) A K2S molecule according
to the invenbon compnses the mmmal part of the Kningle 2 domein and the protease domamn
still retaming protease achwvity end fibnn binding activity (messured s8 exemplified m the
descniption/example) Said K2S molecule accordmg to the mvention comprses the ammo acids
SEGN or SEGNSD m 1ts N-termmal portion (see mfra). A preferred K28 molecule does not
melude amino acids 1 to 3 or 1 to 5 of the tPA molecule. Preferably, a K2S molecule according
to the mvention has the amino acid Asn et posihons 177 and 184, 1 ¢ 1t doeg not require the
modifications as disclosed 1n Waldenstrm for 1mproved producibility with a method according
to the nventton Thus, a preferred K2S molecule according to the mvention has the native amino
acid sequence (no mutation) as apposed to the molecules known from the prior art. Most
preferred, said K28 molecule according to the mvention 15 a molecule characterized by the native
amino ecid sequence or parts thereof, does nesther have ammo acids I to 3 nor 1 to 5 of tPA and
compnses N-temmunally the amino acids SEGN or SEGNSD for improved producibility and/or
correct folding of the molecule

It 18 essential that the K28 protem according to the invenhon comprises 1n 118 N-termunal porhon
2 peptde chamcterized by the amino acid sequence SEGN which adventageously allows
commercial production with a8 method es described supra leading to a correctly folded, secreted
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K28 protern Said 4 ammo acids charactenzed by SEGN may have one or several amino acids
more N-terminal, however said emmo acids have to be located 1 the N-termipal portion as
opposed to the C-terminal portion. Most preferably, smd amno acids are located at the N-
termmal porton. Preferably, the amino acids charactenzed by SEGN may be carry & pomnt
mutation or mey be substituted by 2 non-paturel ammo acid.
Thus, in another rmportant embodiment the invention relates to a K28 protemn characterrzed m
that 1t compnses the amino acids defmed by the sequence SEGN or a vanant or a fragment, 2
functional vanant, an allehe vanant, a subumt, a chemical denvative, & fusmon protem or a
glycosylation variant therof
Such fragments are exemplified e g. i figure 10 (Structure B-1) and figure 11 (Structure B-2)
extending from amno acids 193-527. Structure B-1 bas the native ammo acid Cys m pomtion
261, wheremn 1n B-2 the amino acid 18 substtuted by Ser Further fragments according to the
mventon compnising the amino acids 220-527 (fig 14, structure C) or compnsing the amino
acids 260-527 (fig 15, structure D) may be modified according to the mnvention by addition of
the amino acids SEGN and/or substtution of Cys-261 by Ser The artisan can determine the
mummal length of a K2S molecule according to the invention 1 order to retan 1ts brological
function and generate a K25 molecule with improved producibihity and/or comect folding by
addmg the ammo acids SEGN m the N-termunal portion Thus, snother preferred embodiment 1s
said mmmal K28 molecule with SEGN at its N-terrminal portion.
In another important embodiment the mvention relates to a K28 protemn charactenzed 1n that 1t
compnses the amino acide defined by the sequence SEGNSD or a vanant or a fragment, &
functional vanant, an allelic vanant, a subumt, 2 chemical denvative, a fusion protem or a
glycosylation vanant therof Such fragments are exemplhfied e g m figure 12 (Structure B-3) and
figure 13 (Structure B-4) extending from amino acids 191-527 Structure B-3 has the natrve
amuno acid Cys 1n position 261, wheremn 1n B-4 the amno acid 18 substituted by Ser Further
fragments according to the mvention compnsing the amino acids 220-527 (fig. 14, stcture C)
or comprising the amno acids 260-527 (fig 15, structure D) may be modified according to the
mvention by addition of the amino acids SEGNSD and/or subshtution of Cys-261 by Ser The
artisan can determme the rmmimal length of a K28 molecnle according to the mnvention m order
to retain 1ts biological functon end generate a K2S molecule with improved producibihity and/or
correct folding by addng the ammo acids SEGNSD 1 the N-terminal portion. Thus, another
preferred embodiment is said minimal K28 molecule with SEGNSD at 1ts N-terminal portion.

28
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Another mare preferred embodiment of the present mnvention relates to a K28 protein compnsing
a protem characterized by the following amino acid sequence or a vanant or & fragment, a
funchonal variant, an allelic variant, & snbunit, a chemical denvative or a glycosylation varant
therof*
SEGNSDCYFGNGSAYRGTHSLTESGASCLFWNSMILIGKVYTAQNPSAQALGLGKHNY
CRNPDGDAKPFWCHVLEKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHEW
QAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVPGEEEQ
KFEVEKYIVHREFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC
ELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVIDNMLCAGDTRSGGPQA
NLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQKDVPGYYIKVINYLDWIRDNM
RP* (SEQ ID NO 11).

According to the mvention, * means STOP (1 e encoded by a stop codon). This K285 molecule 15
exemphfied m figure 8

One venant of the K2S molecule according to the mvention relates to a fusion protem of K28
beng fused to another protem molecule.

Another more preferred embodiment of the present mvention relates to a K28 protein consishng
of a protein characterized by the following amino acid sequence.
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKENY
CRNPDGDAKPWCHVLENRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPW
QAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVPGEEEQ
KFEVEKYIVEKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC
ELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQA
NLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQKDVPGVYTKVINYLDWIRDNM
RP* (SEQ ID NO 11)

Said K2S molecules may be encoded by a DNA molecule as described supra.

Another important aspect of the mvention relates to a DNA molecule characterized m that it 1s
coding for

8) the OmpA proten or a functional derivative therof operably lmked to

b) a DNA molecule coding for a polypeptide contning the kringle 2 domein and the serme
protease domarn of tissue plesminogen activator protein
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More preferably, a DNA molecule according to the invention 1s also charactensed i that the
DNA sequence compnses or consists of the following DNA sequence encoding OmpA. and K25
or a functonal vanant thereof or 2 vanant due to the degenerate mucleotde code

ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTITGGGAATGGGTCAGCCTACCG
TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG
GCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTG
CTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTITGCCAAGCACAGGAGGTCGCCCGG
AGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTICTCTGCCGC
CCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAAC
ATACCGGGTGATCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTG
TCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGA
AATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTC
CCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGC
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGAC
AACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGA
CGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG
(SEQ ID No 2)

Said DNA molecule encodes the followmg fusion protein of OmpA and K25 Said fusion proten

of OmpA and K28 charactensed m that it compmnses or consists of e protemn charactenzed by the
followng amino acid sequence or a fragment, a functional vanant, an allelic veriant, a subunit, a
chermcal derrvative or a glycosylation vanant therof forms an mportant part of the present
mvention
MEKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILI
GKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLR
QYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERF
PPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQES
SVVRTVCLPPADLQLPDWIECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLL
NRTVTIDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQ
KDVPGVYTKVINYLDWIRDNMRPG (SEQ ID NO 8)

Another preferred aspect of the mvention relates to 8 DNA molecule according to the mvention,
charactenized 1n that sexd DNA sequence b) 13 coding for at least 90% of the ammo acids 87 —

77
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527 of the humen tissue plasminogen activator protemn (numbenng used herem as GI 137119 or
Nature 301 (5897), 214-221 (1983).
Another preferred aspect of the imnvention relates to a DNA molecule accordng to the invention,
charactenzed n that smmd DNA sequence b) 18 coding for at least 90% of the amino acids 174 —
527 of the human tissue plasmnogen activator protem
Another preferred aspect of the mvention relates to a DNA molecule according to the mvention,
charactenzed 1n that smid DNA sequence b) 18 codng for at least 90% of the amino acids 180 -
527 of the hunan tissue plasmmogen activator protein.
Another preferred aspect of the invention relates to a DNA molecule according to the mvention,
charactenzed 1n that smd DNA sequence b) 18 coding for at least 90% of the amino acids 220 —
527 of the human hissue plasmmogen activator proten
Another preferred aspect of the mvention relates to a DNA molecule according to the mvention,
chamactenzed m that smmd DNA sequence a) 18 hybndizang under strmgent condibions to the
following sequence
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQ ID NO 3)
Another preferred aspect of the mvention relates to 8 DNA molecule according to the mvention,
chemctenized m that said DNA sequence a) consists of the following sequence
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTITCGCTACCGTGGCC
CAGGCGGCC (SEQID NO 3).
Another preferred aspect of the mvention relates to 8 DNA molecule according to the mvention,
characterized m that smd DNA sequence b) 18 hybnidizing under stringent conditions to the
followng sequence
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTIC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTIGGGCAGAACATACCGGGT
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GGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCITGTCTCCTTICTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GQGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SBQ ID NO 4)
Another preferred aspect of the invention relates to a DNA molecule according to the invention,
charactenzed m that said DNA sequence b) conmsiz of the followng sequence
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTITGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTICCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTICTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

11
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Another preferred embodiment of the invention relates to a vector contaming a DNA sequence
according to the invention
Another preferred embodiment of the mventon relates to a vector accordmg to the invention,
wheremn saxd DNA sequence 18 preceeded by a lac promoter and a nibosomal binding site
Swtable vectors according to the mnvention mchide, but are not lumted to viral vectors such as
e.g. Vaccinia, Sembki-Forest-Virus and Adenovirus, phagem:d vectors and the like, Preferred are
vectors which can be advantageonsly used 1n E. coly, but also m any other prokaryotic host such
88 pPROTet.E, pPROLar A, members of the pBAD fanuly, pSE famly, pQE family and pCAL
Another preferred embodiment of the mvention relates to the vector pComb3HISS containmg a
DNA according to the invention, wherein the expression of the gp III protemn 15 suppressed or
mhibited by deleting the DNA molecule encoding said gp III protein or by a stop codon between
the gens coding for a a polypeptde contaiming the knngle 2 domam and the senne protease
domain of tissue plasmimogen activator protem and the proten ITT gene.

Another mmportant aspect of the present mvention relates to a prokaryotic host cell compnsing a
DNA molecule according to the imnvenhon

Another importent aspect of the present invention relates to a prokaryotic host cell compnsing a
vector according to the mvention.

Another important aspect of the present mvention relates to an E col host cell compnsmng a
DNA molecule according to the invention

Another important aspect of the present mvenhon relates to a B. coli host cell compnsmmg a
vector according to the mnvention '

Yet another important aspect of the present imvention 1s the use of a DNA molecule according to
the invention or of & vector accordmg to the mventhon or a host cell sccording to the mvention 1
a method for the production of a polypeptide having the activity of tissue plasminogen activator
Yet another mmportant aspect of the present mvention 15 the use according the mvention as
descnibed above, wheremn said method 18 8 method according to the mvention.

Another very mportant espect 18 a pharmaceutical composttion comprnismg a substance
obtamneble by a method according to the invenhon and pbarmeaceutically acceptable excipients
and camners An example for smd substance 13 the K28 molecule described supra. The term
“pharmaceutically acceptable camer” es nsed heremn refers to comvenhonal pharmacentc
exciptents or additrves used m the pharmaceutical manufacturing art. Such physiologically
acceptable compounds mclude, for exemple, carbolrydrates, such as glicose, sucrose or dextrans,



N

/7

WO 02/40650 16 PCT/EP01/12857
antioxidants, such as ascorbic acid or glutathione, chelating agents, low molecular weight
proteins or other stabilizers or excipients (see also e g. Remington's Pharmacenhcal Sciences
(1990, 18th ed. Mack Publ, Easton)) Sad pharmaceutical composition accarding to the
mvention can be advantageously admimstered mtravenously as a bolus, e.g as a smgle bolus for
5 to 10 seconds mntravenously
The mvention further relates to the use of substances obtrinable by a method according to the
mvention 1n the manirfacture of a medicament 1n the treatment of stroke, cardiac infarchion, acute
myocardial infarchon, pulmonary embolisi, any artery occlusion such as coronary artery
occhusion, intracramal artery occlusion (¢ g. artenies supplying the bran), penpherally occluded
arteries, deep vem thrombosis or related diseases associated with unwanted blood clotting
The following example 18 mtended to aid the understanding of the mvention and should m no
way be regarded as liiiting the scope of the invention

Example 1

MATERIALS AND METHODS
Primer design In order to amplify a specific part of tPA gene, a pair of primers SK2/174 [5*
GAGGAGGAGGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGAC 3’ ] (SEQ ID NO 22)
and ASSP

[S’ GAGGAGGAGCTGGCCGGCCTGGCCCGGTCGCATGTTGTCACG 37] (SEQID
NO-23) were synthesized (Life Technologies, Grand Island, NY) These pnmers were designed
based on the humen tPA gene retneved from NCBI databases (g137119) They were synthesized
with Sfi I end cloning sites (inderlined) in such a way that the reading frame from the ATG of
the gpIll gene i phagemid vector, pComb3HSS, will be mamtained throughout the mserted
sequence
Another primer set for site-directed mutagenesis was designed to anneal at the sequence situated
between K28 gene and gene III 1n pComb3H-K2S The sequence of pnmers with mutation bases
(underlined) for generating a new stop codon were MSTPA

[5* ACATGCGACCGTGACAGGCCGGCCAG 3'] (SEQID NO 24) and MASTPA

[5° CTGGCCGGCCTGTCACGGTCGCATGT 3] (SEQ ID NO 25).
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Amphfication of K2S gene by PCR. One pg SK2/174 and ASSP primers together with 50 ng of
p51-3 templats (obtamned from Dr. Hiroshi Sasaki, Fujisawa Pharmaceutical, Japep) were
suspended m 100 pl PCR muxture An amount of 25 U Taq polymerase (Roche Molecular
Biochemicals, Indianspolis, IN) was finally added to the soluton. The ttrated amplfication
concition was imtated with jump start at 85°C for 4 mun, then denaturation at 95°C for 50 sec,
anneahng at 42°C for 50 sec, extension at 72°C for 1.5 mmn. Thirty five rounds were repeatedly
petformed. The mixture was further mcubated at 72°C for 10 mn. The amplified product of 1110
bp was subsequently punified by QlAquick PCR Punficaton Kit (QIAGEN, Hilden, Germany)
The correctness of purified product was confirmed by restnction enzymes

Construchion of phegermd expressmg K28 The punfied PCR product of K2S and pComb3HSS
phegerud (landly provided by Dr Carlos F. Barbas, Scripps Institute, USA) were digested with
Sfi I (Roche Molecular Biochermcals, Indianapohs, IN) to prepare specific cohesive clomng
sites Four pg of the punfied PCR product was digested wath 60 U of Sfi I at 50°C far 18 h. For
pComb3HSS, 20 pg of phagermd vectors were treated with 100 U of Sfi I Digested products of
punfied PCR product of K2S and pComb3HSS (~3300 bp) were subsequently gel-purified by the
QIAquick Gel Extracton Kit (QIAGEN, Hilden, Germany) T4 ligase (Roche Molecular
Biochemicals, Indianapolis, IN) of 5 U were introduced to the mxture of 0 7 pg of purified Sfi I-
digested pComb3HSS and 0 9 pg of punified Sfi I-digested PCR product. Ligation reaction was
mcubated at 30°C for 18 h. The newly constructed phagemid was named pComb3H-E2S.

Transformation of E coli XI-1 Blue. Two lundred pl of CaCl, competznt E. coh XL-1 Blue
(Stratagene, La Jolla, CA) were transformed with 70 ng of hgated or mutated product. The
transformed cells were propagated by spreading on LB agar contaiming 100 pg/ml ampicillin and
10 pg/ml tetracychne (Sigma, Sant Lowms, MO). After culthivation at 37°C for 18 h several
antibiotic resistant colomes were selected for plasmid mimpreps by vsmg the alkahne lysis
method Bach punfied plasmmd was subjected to Sfi I restnction site analysis A transformant
herbormng plasmid with the comrect Sfi I restrichion site(s) was subsequently propagated for 18 h
at 37°C m 100 ml LB broth with ampicillhn 100 ug/ml and tetracychne 10 pg/ml A plasrmd
maxiprep wes performed using the QIAGEN Plasmud Maxi Kat (QIAGEN, Hilden, Germany)
The punfied plasrmd was reexemined for specific restnction smites by Sfi I and sequenced by



10

tL

WO 0240650 PCT/EP01/12857
18

AmpliTag DNA Polymerase Terrmnator Cycle Sequencing Kit (The Perkin-Elmer Corporation,
Forster City, CA)

Site-directed mutagenes:s of pComb3H-K2S 10 ng of pComb3H-K2S template were mixed with
125 ng of MSTPA and MASTPA pnmers PfuTurbo DNA.»olymerase (Stratagene, LA Jolla, CA)
of 2 5 U was added to the mixture for cycle amplificahon The reaction started with one round of
95°C for 30 sec Then it was followed by 16 rounds consisting of 95°C for 30 sec, 55°C for 1
mn, and 68°C for 9 min. The reaction tube was subsequently placed on 1ce for 2 min. In order to
destroy the template strands, 10 U of Dpn I restnchion enzyme (Stratagene, LA Jolla, CA) were
added to the amphfication reachon and ncubated for 1 h at 37°C This synthesized product
(MpComb3H-K28S) was further used to transform E. col XL-1 Blue

Preperation of phage-display recombnant-K2S After pComb3H-K2S was transformed to XL-1
Blue, the phage display techmique was performed. A clone of pComb3H-K2S transformed E. coht

XL-1 Blue was propagated 1n 10 ml super broth contaiming ampicillin 100 pg/ml and tetracychne
10 pg/ml at 37°C until the OD [600 nm] of 1.5 was reached. The bactenal culture was
subsequently propagated mn 100 ml of the same medum and culture for 2 h. An amount of 10"
pfu of VCSM13 helper phage (Stratagene, La Jolla, CA) was used to infect ths transformed E

coli XI-1 Blue. After 3 h incubation, kanamycin at a final concentration of 70 ug/ml final
concentrahon was added to culture The culture was left shaking (200 RPM) for 18 h at 37°C

Bacteriophages which harbored K25 on gp3 (K2S-¢) were then harvested by addmg 4% wiv
PEG MW 8000 (Sigma, Sant Lows, MO) and 3% w/v NaCl Finally, the harvested phage was
resuspended m 2 ml PBS pH 74 The phage number was determned by infecting E. coh XI-1
Blue. The colony-forming wmit per milliliter (cfiu/ml) was calculated as described previously (21)

Expression of recombinant-K28 1n shaker flasks MpComb3H-K2S transformed E. col XIL-1
Blue was culuvated m 100 mi super broth (3% w/v tryptone, 2% w/v yeast extract and 1% w/iv
MOPS) at pH 7 0 m the presence of ampicilhin (100 pg/ml) at 37°C until an O.D [600 nm] of 0 8
was reached. Subsequently, the protemn synthesis was induced by 1 mM of IPTG (Promegp,
Madison, WI) The bactenia were further cultured shakmg (200 RPM) for 6 h at 30°C The
culture supernatant was collected and precipitated with 55% saturated ammonmm sulfate (32)
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The precipitate was reconsttuted with PBS, pH 7.2, and dialysed in the same buffer solution at
4°C for 18 h. Periplasmic protems from bactenal cells were extracted by usmng a chloroform
shock as previonsly described by Ames et al. (2)

Immunoassay quantification of recomtyant-K2S. In order to detect r-K2S, sohd phase was
coated with monoclonal ant-knngle 2 domamn (16/B) (generously provided by Dr Ute
Zacharias, Central Institute of Molecular Biology, Berlin-Buch, Germany) The standard ELISA
waghing and blocking processes were preformed. Fifty pl of 10" cfu/ml of K28+ or secretory r-
K28 were added mto each anti-kningle 2 coated well Antigen-antibody detechan was carned out
a8 follows REither sheep anti-M13 conjugated HRP (Pharmsacia Biotech, Uppsala, Sweden) or
sheep anti-tPA conugated HRP (Cederlane, Ontano, Canada), was added to cach reaction well
after the washing step The substrate TMB was subjected to every well and the reaction was
finally ceaged with H,SO, solution after 30 mn incubation The standard melanoma tPA. 86/670
(Natonal Inshtute for Biological Stendards and Control, Hertfordshine, UK) was used as
positive control

Amdolytic achwity assay. A test kat for the detection of tPA amudolytic activity was purchased
from Chromogenix (Molndal, Sweden) The substrate muxiure contamnng plasmmogen and S-
2251 was used to determune serine protease enzymatc activity The diution of 107 of each
ammonmum precipitated sample was assayed with and without sturmlator, human fibnnogen
fragments The assay procedure was according to the COASET t-PA mermal

SDS-PAGE and immunoblothng The dialysed precipitate-product from culture supernatant was
further concentrated 10 folds with centricon 10 (AMICON , Beverly, MA) The concentrated
sample was subjected to protein separation by SDS-PAGE, 15% resolving gel, m the reducng
buffer followed by electroblottng to mtrocellulose The mitrocellulose was then blocked with 4%
glammed milk for 2 hr In order to detect r-K28S, a proper dilotion of sheep anh-{PA conjugated
HRP was apphed to the mtrocellulose The mmmunoreachve band wes visualized by a sensitive
detection system, Amplified Opti-4CN kat (BIORAD, Hercules, CA)

Copolymenzed plasmmogen polyscrylamde gel electrophoresis. An 11% resolving
polyacrylamide gel was copolymenzed with plasminogen and gelatin as previously described by
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Heussen et al (14) The stacking gel was prepared as 4 % concentration without plasminogen
and gelatm. Electrophoresis wes performed at 4°C at a constant current of 8 mA. The residusl
SDS 1n gel slab was removed after gentle shaking at room temperature for 1h 1n 2.5% Tnton X-
100 Then the gel slab was incubated mn 0 1 M glycine-NaOH, pH 8 3, for 5 h at 37°C Finally,
the gel slab was stamned and destamed by standard Coomassie brlhant blue (R-250) dywng
system. The location of the peptde harboning enzymatic actrvity was not stamed by dye m

contrast to blue-paint background.

RESULTS

Construction of K28 gene camrying vector. From the vector p51-3 we amplified the knngle
2 plus ther serme protease portion of tPA (Ser'™ mn knngle 2 domam to Pro®™ 1 the senne
protease) using prumers SK2/174 and ASSP The amphfied 1110 bp product was demonstrated by
agarote gel electrophoresis (Fig 1, lane 2) and was mserted mto pComb3HSS phagenmud by
double Sfi I cleavage sites on 5’ and 3/ ends m the correct reading frame Thus & new vector,
pComb3H-K28, harboring the K2S was generated In this vector K28 is flanked upsiream by the
OmpA signal sequence and donwstream by gp3 The correct msertion of K28 was venfied both
by restriction analysis with Sfi I (Fig 2, lane 3), PCR-anaysis (demonstration of a single band at
1110 bp), and DNA sequencing The schematic diagram of pComb3H-K2S map 1s given in Fig
3

Phage-displayed r-K2S VCSMI3 filamentous phage was used to infect pComb3H-K23
transformed B coli XL-1 Blue, X[K2S] VCSMI13 was propegated and mcorporated the K28-
gp3 fusion protemn duning the viral packaging processes The harvested recombmant phage (K2S-
¢) gave & concentration of 5.4 x 10" cfivml determined by remnfectng E colt XL-1 Blue with
PEG-precipitated phages These recombimant phage particles were venfied for the expression of
1-K28 by sandwich ELISA. The phage-bound heterologous K2S protem was recogmized by the
monoclonal anti-kningle 2 antibody (16/B) by using sheep enti-tPA. conjugated HRP antibody
detection system. The absorbance of this assay was 1 12 + 003 (Teble 1) The amount of K2S
detectable on 10 phage particles 1s equal to 336 ng of proten m relation tb the standard
melanoma tPA. In order to corroborate that K2S-gp3 fosion protein was essociated with phage
particles, sheep anti-tPA conjugated HRP entibody was substituted by sheep anti-M13 antibody
conqugated HRP. This immuno-reachon exhibited an absorbance of 1 89 + 007 (Table 1) In
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contrast, if the capture antibody was sheep anti-M13 antibody, extremely low K28 was observed
with sheep ant-tPA antibody conjugated HRP, the absorbance was only 017 £ 0 01 (Table 1)
This suggested that only a mmonty of purified phage parhcles cammed K2S-gp3 fusion protemn
VCSM13 prepared from non-transformed XL-1 Blue was used as a negatve cantrol

Construction of MpComb3H-K2S We gencrated a stop codon between K28 and gp3 m
pComb3H-K28 with the aid of the mutagemic pnmers (MSTPA and MASTPA) (Fig 4). In order
to ennch the newly synthesized and mtated MpComb3H-K28, the cycle amplhification mixture
was thoroughly digested with Dpn I to degrade the old dam methylated pComb3H-K2S template
(Opn I prefers dam methylated DNA) After transforming of E. coli XL-1 Blue with
MpComb3H-K28, a transformant XM[K2S] was selected for further study As a consequence of
bp substitntion, one Sfi I cleavage site close to the 3' end of K25 gene was lost after site-directed
mutagenesis A lnear version of Sfi I cleaved MpComb3H-K2S was observed at 4319 bp
without the sppearance of inserted K2S gene fragment (Fig. 5, lane 3) Thus, the K2S gene
encodmg by MpComb3H-K2S was expressed 1n non-gp3 fusion form 1n XM[K2S]

Expression and punfication of K25 K2S expression 1n XM[K28] was induced by IPTG. r-
K28 was detectable by using ELISA both m the penplasmic space and m the culivre supernatant
The amount of the heterologous proiemn n each preparahon was determmed by sandwich
ELISA and reiated to the standard tPA. From 100 ml of the bacterial culture m sheker flask with
the O D [600 nm] of 50, the penplasmic fraction yielded 1 38 pg of r-K2S (epproxmately 32%)
whereas 2 96 pg of r-K2S (approximately 68%) was obtmned in the ammomum precipitated
culture supernatant, Sendwich ELISA was used to verify the PEG precipitated phage from
VCSM13 mfected XM[K28S]. No 1-K2S captured by monoclonal anti-knngle 2 antibody was
detected by ant-M13 conjugated HRP, mdicating that K2S 15 not presented on the phage
particles 1f gp3 15 mussing .

Amidolytic activity measurement. If senne protease domain 18 present 1n the sample,
plasminogen will be converted to plasmm. The produced plasmin will further digest the S-2251
substrate to & colour product, p-nitrcamhne, which hes a maximum ebsorbance at 405 nm. The
specific activity of the recombmant product 1s in accordance with the sbsorbance The
fibnnogen-dependent enzymatic achwity of each sample 1 e. X2S-$, periplasmic -K28 or culture
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supernatent r-K2S, was evaluated and compared. Both K25-$ and periplasmic r-K28 1llustrated
notably low enzymahc activity, which was below the sensitivity of the test (0.25 IU/ml). The
culture supernatant r-K2S gave the fibrinogen-dependent enzymatic activity of 7 IU/ml Thus,
from 100 ml culture we obtamed a total of 700 IU enzymatic achvity Without fibnnogen no
enzymahe achivity of the r-K2S purified from culture supernatant was observed - whereas
standard melanome tPA showed some activity.

Demonstration of recombmant protemn by mmmuncblottmg. Partally purified K2S from
culture supernatant of XM[X.2S] revealed a molecular mass of 39 kDa by usmg sheep anti-tPA
antibodies (Fig. 6). The negative control, partially purified culture supernatant of non-
transformed X1.1-Blue, contamned no reactive band with a simlar size,

Locahzation of active enzyme by PAGE The plasminogen has been copolymenzed and
mmmobilized with gelatm 1n the polyacrylamide gel pnor to electrophoresis The ammoniun
sulfate precipitated culture supernatants of E. coll XL-1 Blue, E coh XL-1 Blue tmnsformed
with pComb3HSS end XM[K2S] were analyzed (Fig 7) All samples were processed m non-
reducing condition to preserve the correct conformation and activity of the senmne protease
domam. Transparent areas of serme protease digested plasminogen were observed only m the
ammonmm sulfate precipitated culture supernatants of XM[K2S] at 34 and 37 kDa postions The
other samples gave no cleanng The positive control lane of standard melanoma tPA also
demonstrated enzymatic activity at 66 and 72 kDa positions.
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FIGURE LEGENDS

FIG 1 Vahdaton of PCR amphfication product of the K2S gene from the p51-3 vector by using
8K2/174 and ASSP primers. Lane 1 shows 1 kb marker (Roche Molecular Biochemicals,
Indianapohis, IN) Lane 2 was loaded with 1 pl of amphfied product A single band at 1110 bp 15
depicted. The electrophoresis was performed on a 1% agarose gel.

FIG 2 Identification of mserted K28 gene at 1110 bp (*) after Sfi I digested pComb3H-K2S
was demonstrated mn lane 3. Lanc 1 shows 1 kb marker Lane 2 was loaded with uncut
pComb3H-K2S The electrophorems was performed on a 1% agarose gel

FIG. 3. Scheme of pComb3H-K28S showing two Sfi I cloning sites into which the K2S gene was

mserted. Signal sequence (OmpA), nbosome bmding site (RIBS), lac promotor, end gpllI gene
ere also depacted.

FIG. 4 Schematic chagram of the nmtation site at the nmction between the K28 and gplll genes
on pComb3H-K28 The annealng site of pComb3H-K28 15 bound with a set of mutation primers
(MSTPA and MASTPA) contaiming modtfied oligomucleosides (underlined). After performing the
cycle amphification, the Sfi I site 1 (i bold) 13 modified and lost 1n the newly synthesized strand

FIG 5 Charactenzation of newly synthesized MpComb3H-K28S by the Sfi I restnction enzyme.
A single band at 4319 bp that refers to a single cleavage site of MpComb3H-K28S 1s observed m
Iane 3 No 1nserted K28 band at 1110 bp can be visualized. Lane 1 shows 1 kb marker. Lane 2
was loaded with uncut MpComb3H-K2S, The electrophoresis was performed on a 1% agarose
gel

FIG 6 ldentfication of immunological reactive band with of recombmant DNA-derived protem
punfied from XM[K28S] culture supernatant with sheep anti-tPA conjugated HRP. Lane 1 was
loaded with 40 ng of stendard melanoma tPA (86/670), which showed the reactive band at 70
kDa The partially punfied and concentrated culture supernatants from non-transformed E. coli

2}’
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XL1- Blus and XM[K2S] were apphed to lane 2 and 3 respectively The distinct reacthive band
was particularly demonstrated mn lane 3 at 39 kDa.

FIG. 7. Molecular weight determination of extracellular r-K2§ harboning active senne protease
domam by copolymenzed plasminogen polyacrylarmde gel electrophoresis. Lane 1 contamed the
mdchcated molecular weaght stendards (X 10*), SDS-6H (Sigme, Samnt Louis, MO) Fifty pg of
the 55% saturated ammonmum sulfate precipitated culture supernatent of XL-1 Blue, Xi-1 Blue
transformed with pComb3HSS, and XM[X28] were loaded 1n lane 2, 3, and 4 respectively. Lane
5 contammed 50 miU of standard melanoma tPA (86/670). Transparent zomes of digested
plasminogen 1n polyacrylamde gel are visible only m lane 4 at moleculer weight of 34 and 37
kDa (B) and lane 5 at molecular weight of 66 and 72 kDa (A)

FIG. 8 Structure A (SEQID NO 11)
Natrve K25 molecule from ammo acids 174-527 without modification.

FIG. 9. Structure B-0 (SEQ ID NO 12)
Native K2S molecule from amino acids 197-527 without modificahon

FIG. 10 Structure B-1 (SEQ ID NO 13)
K2S molecule from ammo acids 193-527, wherein to Structure B-0 of Fig. 9 the ammo acids
SEGN were added at the N-terminal portion.

FIG 11 Structure B-2 (SEQ ID NO 14)
K28 molecule from amino acids 193-527, as m Fig. 10, wherein Cys-261 was exchanged for Ser

FIG. 12 Structure B-3 (SEQ ID NO 15)
K28 molecule from ammo acids 191-527, wherem to Structure B-0 of Fig. 9 the ammo acids
SEGNSD were added at the N-terminal portion

FIG. 13 Structure B-4 (SEQ ID NO 16)
K28 molecule from armuno acids 191-527, as m Fig. 12, wherein Cys-261 was exchanged for Ser
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FIG 14 Structure C (SEQ ID NO.17)
Native K2S molecule from amno acids 220-527 without modification. This molecule may be
further modified 1n a similar manner as disclosed for structure B 1n figures 10-13.

FIG 15 Structure D (SEQID NO 18)
Native X2S molecule from ammo acids 260-527 without modificabon. This molecule may be
further modified 1n a sumilar manmer as disclosed for structure B in figures 10-13

FIG 16 tPA molecule (SEQ ID NO 19)

TABLE 1. Detection of 1-K2S molecule mn phage preparation by sandwich ELISA

Tracer enttbody (conjugated HRP)
Capture antibody Ant-tPA Ant-M13

K25-$ VCSMI3* K259 VCSM13
Anti-knngle 2° 112+004° 012+003 189+002 0161002
Ant-M13 017£001 O014%+005 191002 188+0.03

*VCSM13 was harvested from XL-1 Blue transformed with pComb3HSS
* Mouse monoclonal anti-kningle 2 (16/B) was used. The other antibodies were

prepared from sheep immunoglobulin.
“ Value 18 mean of absorbance of each sample whuch was assayed mn tniphcate

21
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Claims

1 Method for the production of recombimant DNA-dertved tssue plasminogen activator (tPA),
a tPA vanant, a Krmgle 2 Senne protease molecule (K2S) or a K2S vanant m prokaryotic cells,
wherein smid tPA, tPA vanant, K28 molecule or K2S vanant 18 secreted extraceilularly &s an
actve snd comrectly folded protein, charactenzed in that the prokeryotic cell contmmns end
expresses a vector compnsing the DNA coding for said tPA, tPA vanant, K25 molecule or K28
vanant operably hnked to the DNA coding for the signal pephde OmpA or a functional
denvative thereof,

2 Method according to claim 1, charactenised m that smd the prokaryotc cell contams and
expresses a vector compnsing the DNA coding for said tPA, tPA variant, K2S molecule or K28
vanant operably linked to the DNA coding for the signal peptide OmpA which 1s operably lmkead
to the mucleic acid molecule defined by the sequence TCTGAGGGAAACAGTGAC (SEQ ID
NO.1) or & functional denivative thereof

3 Metbod accordmg to claim 1 or 2, characterised :n that the prokaryotic cell 15 E. coh.

4 Method according to one of claims 1 to 3, charactensed in that the the followng steps ere
camned cut:

a) the DNA encoding the tPA, {PA vanapt, K28 molecule or K28 vanant 18 amplified by PCR,
b) the PCR product 1s punified,

c) smd PCR. product 1s mserted into a vector compnsing the DNA codmg for OmpA signal
peptide end the DNA. coding for gplII i such a way that ssid PCR. product 18 operably linked
upstream to the DNA coding for the OmpA signal sequence and hinked downstream to the DNA
coding for gpIll of sard vector;

d) that a stop codon 18 mnserted between seid tPA, tPA vanant, K25 molecule or K28 vanant and
gpill,

e) said vector 18 expressed by the prokaryohc cell;

f) the tPA, (PA variant, K25 molecule or K2S vanant 13 punfied.

5. Method according to one of clamms 1 to 4, charactenised 1n that the vector 15 & phagemud
vector compnising the DNA coding for OmpA signel peptide and the DNA coding for gpIll.

6 Method according to one of clamms ] to 5, charecterised m that the vectar 1s the pComb3HSS
phagemud
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7 Method according to one of claims 1 to 6, charactenised m that the DNA Sequence of OmpA
Linked upstream to K28 compnses the following sequence or a finctional vanant thereof or a
vanent due to the degenerate nucleotide code
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTITCGCTACCGTGGCC
CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCG
TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG
GCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTG
CTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGG
AGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGC
CCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAAC
ATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTG
TCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGOGCTGCTGCAGCTGA
AATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCITC
CCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGC
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGAC
AACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGA
CGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTIGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG
(SEQIDNO 2)

8 Method according to one of claims 1 to 7, charactenised 1n that the DNA Sequence of OmpA
compnses the following sequence.
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQIDNO 3)

9 Method according to one of claims 1 to 8, charactensed in that the DNA. Sequence of OmpA
consists of the followmng sequence



]

WO 02/40650 PCT/EP01/1285%7
31

ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQ ID NO 3)
10 Method according to one of claims I to 9, characterised in that the DNA of the tPA, tPA
vanant, K28 molecule gr K2S vanant 15 preceeded by & lac promotor and/or & ribosoma! binding
nte, '
11 Method according to one of clsims 1 to 10, charactensed in that the DNA coding for the (PA,
{PA vanant, K28 molecule or K2S venant 18 sclected from the group of DNA molecules coding
for at least 90% of the amino acids 87 — 527, 174 — 527, 180 — 527 or 220 ~ 527 of the human
tissue plasminogen activator protein.
12 Method according to one of clamms 5 to 11, chamactenised 1 that the DNA Sequence of K25
compnses the followng sequence or 2 funchonal vanant thereof or a vanant due to the
degenerate nucleotide code
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCITCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGAGCATACTCATCAGCTCCTGCTGGATICTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTICTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATITACTTAACAGAACAGTCACCGACAACATGCTIG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTIGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)
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13. Method according to one of clams 5 to 12, charactenised 1n that the DNA Sequence of K28
consists of the followmg sequence
TCTGAGGGAAACAGTGACTGCTACTTIGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTICGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATICTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATITGAAGTCGAAAAATACATTIGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGR
ACCTGCAGCTGCCGGACTGGACGGAGTGTCGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTITACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)
14 DNA molecule charactenzed mn that 1t 15 coding for

a) the OmpA protemn or a fimctional derivative therof operably linked to

b) a DNA molecule coding for a polypeptide contaiming the kningle 2 domatn and the serine
protease doman of tissue plasminogen activetor protemn,

15. DNA molecule accordmg to clamm 14, charactenzed m that smxd DNA sequence compnses
the following sequence or a functional venant thereof or a vanant due fo the degenerate
mcleotide code

ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTITCGCTACCGTGACC
CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTITGGGAATGGGTCAGCCTACCG
TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG
GCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTG
CTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC

<7
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GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGG
AGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGC
CCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAAC
ATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATIG
TCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGA
AATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTC
CCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGC
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGAC
AACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGA
CGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTITGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG

(SEQID NO 5)

16 DNA molecnle according to clam 14 or 15, charactenzed m that said DNA sequence

congists of the following sequence:

ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTITGGGAATGGGTCAGCCTACCG
TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG
GCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTG
CTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGG
AGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGC
CCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAAC
ATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTG
TCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCIGA
AATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCITC
CCCCAACGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGC
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGAC
AACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGA
CGCCTGCCAGGGCGATTCGGAAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CITTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG

{SEQID NO 5)

17. DNA molecule according to one of claumns 14 to 16, characterized n that sasd DNA sequence
b) is coding for at least 90% of the ammo acads 87 — 527 of the human tissue plasminogen

activator protemn.
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18 DNA molecule according to one of claims 14 to 17, characterized 1 that smd DNA sequence
b) is coding for at least 90% of the amino acids 174 — 527 of the human tissue plasminogen
activator protein.

19. DNA molecule according to any one of clauns 14 to 18, charactenzed in that smd DNA
sequence b) 18 coding for at least 90% of the amimo acids 180 — 527 of the hmman tissue
plasmimogen activator protein.

20 DNA molecule according to any one of claims 14 to 19, charactenzed m that smd DNA
sequence b) 18 codng for at least 90% of the amino acids 220 — 527 of the luman tissue
plasminogen activator protein

21 DNA molecule according to any one of claims 14 to 20, charactenized 1n that saad DNA
sequence a) 18 hybndizang inder stingent conditions to the following sequence
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQ ID NO 6)

22 DNA molecule according to smy one of clams 14 to 21, chamctenzed m that smd DNA
sequence =) consists of the following sequence
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQID NO 6)

23 DNA molecule according to any one of claims 14 to 22, characterized in thet satd DNA
sequence b) 18 hybndizing under stnngent conditions to the following sequence.
TCTGAGGGAAACAGTGACTGCTACTTITGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCEGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATTITGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG

20
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GCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTITACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGOCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGOCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 7).
24 DNA molecule according to any one of cleims 14 to 23, charactenzed m that said DNA
sequence b) consists.of the following sequence
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTCGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATACCGGGT
GGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CATCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTITCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGATGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQID NO.7).
25. Pusion protem of OmpA and K28, characterised 1 that 1t compnises a protein charactenzed
by the following amino acid sequence or a fragment, a fomchonal vanant, an allelic vanant, a
subunit, 2 chemical denivative or a glycosylstion vanant therof:
MEKKTAJATAVALAGFATYAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILI
GKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLR
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QYSQPQFRIRGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERF
PPHHLTVILGRTYRYVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQES
SVVRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLL
NRTVITDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQ
KDVPGVYTKVINYLDWIRDNMRPG (SEQ ID NO 8).
26 Fusion protein of OmpA and K28 according to claim 25, charactenised m that it consists of a
protemn characterized by the following amino ecid sequence
MKKTAIATAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILI
GKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLEKNRRLTWEYCDVPSCSTCGLR
QYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERF
PPHHLTVILGRTYRVVPGEEEQKFEVEKYIVEKEFDDDTYDNDIALLQLKSDSSRCAQES
SVVRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLL
NRTVIDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQ
KDVPGVYTKVINYLDWIRDNMRPG (SEQ ID NO 8)

27 K28 protem, characterised in that 1t compnises a protein defined by the sequence SEGN (SEQ
ID NO 9) and a or a variant or & fragment, a funchonal vanant, en allelic vanant, a subumt, a
chemical denivative, & fusion protein or a glycosylation vanant therof.

28. K28 protem according to clam 27, characterised 1o that it compnses a protemn defined by the
sequence SEGNSD (SEQ ID NO 10) and a or a variant or a fragment, a functional variant, an
allelic vanant, a subun:t, & chemical derivative, a fusion protein or & glycosylatton vanent therof
29 K28 protemn according to claim 28 or 29, charactenged in that it compnses a protem
charactenized by the following ammo acid sequence or a fragment, a fanctional vanant, an allehc
vanant, a subunit, a chemical derivative or a glycosylation vanent therof.
SEGNSDCYFGNGSAYRGTHSLTESGASCLFWNSMILIGKVYTAQNPSAQALGLGKHNY
CRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPW
QAAIFAKHRRSPGERFLCGGILISSCWILSA AHCFQERFPPHHLTVILGRTYRVVPGEEEQ
KFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC
ELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVIDNMLCAGDTRSGGPQA
NLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQKDVPGVYTKVINYLDWIRDNM
RP* (SEQ ID NO-11)
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30. K28 according to any one of clams 27 to 30, characterised in that 1t consists of a protemn
characterized by the following amino acid sequence
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKHNY
CRNPDGDAKFWCHVLENRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPW
QAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVPGEEEQ
KFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC
ELSGYGKHEALSPFYSERLKBAHVRLYPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQA
NLHDACQGDSGGPLVCLNDGRMTLVGIISWGLGCGQKDVPGYYTKVINYLDWIRDNM
RP* (SEQ ID NO.11).

31. A vector contmming 8 DNA sequence according to any one of claxma 14 to 24

32 A vector according to claim 31, wheremn smud DNA sequence is preceeded by a lac promoter
and a ribosomal binding site

33. The vector pComb3HSS containing 8 DNA accarding to any oae of clamg 14 to 24, wherein
the expression of the gp IIT protemn 1s suppressed or whibited by deleting the DNA molecule
encoding said gp III protein or by & stop codor between the gene coding for a a polypephde
contmimng the kringle 2 domeam and the senne protease domain of tissue plasmnogen activator
protem and the protein IIT gene

34, A prokaryotic host cell comprismg a DNA molecule according to any one of claums 14 to 24
35 A prokaryotic host cell comprising a vector eccordmg to any one of clarms 31 to 33

36 AnE coh host cell compnsing 2 DNA molecnle according to any one of claums 14 to 24

37. An E. col host cell compnsing a vector according to any one of claumns 31 to 33

38. Use of e DNA molecule according to any one of clmms 14 to 24 or of a vector according to
any one of claxms 31 to 33 or a host cell according to any one of clamms 34 to 37 m a method for
the production of a polypeptide having the activity of tissue plasminogen activator

39 Use according to claim 38, wherem said method 1s a method according to any one of clams 1
to 13
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<130>

<140>
<l4l>

<150>
<151>

<160>

<170>

<210>

<211>

<212>

<213>

<220>

<223>

<400>

SEQUENCE LISTING

Boehringer Ingelheim International GmbH

Methods for large scale production of recombinant
DNA-derived tPA or K28 molecules

case 1-1170

GB 0027779.8
2000-11-14

25

PatentIn Ver. 2.1

1l

18

DNA

Artificial Seguence

Dascription of Artificial Sequence: coding
sequence of N-terminal part of K2S protein

1

tctgagggaa acagtgac

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

2 -
1128

DNA

Artificial Sequence
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220>

<223> Description of Artificlal Sequence: coding
sequence for OmpA-K2S fusion protein

<400> 2

atgaaaaaga
gcggectcetyg
cacagccteca
aaggtttaca
tgccggaate
acgtgggagt
cctcagttte
gccatctttyg
atcagctcct
cacctgacgg
tttgaagtcg
attgcgetge
cgcactgtgt
tceggetacyg
catgtcagac
accgacaaca
gacgectgece
ttggtgggca
acaaaggtta

<210> 3
<211> 66
<212> DNA

€213> Escherichia coli

<400> 3

cagctatcgc
agggaaacag
ccgagteggg
cagcacagaa
ctgatgggga
actgtgatgt
gcatcaaagg
ccaagcacag
gctggattcet
tgatcttggg
aaaaatacat
tgcagctgaa
gccttcecce
gcaagcatga
tgtacccatce
tgectgtgtge
agggcgattc
tcatcagcetg
ccaactacct

gattgcagtg
tgactgctac
tgcecteetge
ccccagtgee
tgccaagccce
gcectcetge
agggetettc
gaggtcgece
ctctgeegee
cagaacatac
tgtcecataag
atcggattcg
ggcggacctyg
ggcecttgtcet
cagccegectge
tggagacact
gggaggcccc

gggcctggge
agactggatt

gcactggctg
tttgggaaty
ctcccgtgga
caggcactgg
tggtgccacg
teccacctgeg
gccgacatceg
ggagagcggt
cactgcttcc
cgggtggtce
gaattcgatg
tcecgetgtg
cagctgceagyg
cctttetatt
acatcacaac
cggagcggeyg
ctggtgtgte
tgtggacaga
cgtgacaaca

gtttcgctac
ggtcagccta
attccatgat
gectgggeaa
tgctgaagaa
gcctgagaca
cctceccacce
tcetgtgegg
aggagaggtt
ctggcgagga
atgacactta
cccaggagag
actggacgga
cggagcggct
atttacttaa
ggccccagge
tgaacgatgg
aggatgtcce
tgcgaceg

PCT/EP01/12857

cgtggecccag
ccgtggcacg
cctgataggce
acataattac
ccgcaggctg
gtacagccag
ctggcaggct
gggcatacte
tccgececac
ggagcagaaa
cgacaatgac
cagcgtggtc
gtgtgagctce
gaaggaggct
cagaacagtc
aaacttgcac
ccgcatgact

gggtgtgtac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1128

atgaaaaaga cagctatcgc gattgcagtg gcactggctg gtttcgctac cgtggcccag 60

gceggec

<210> 4
<211> 1065
<212> DNA

66
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<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: coding
saquence for K2S protein

<4A00> 4

tctgagggaa
ctcaccgagt
tacacagcac
aatcctgatg
gagtactgtg
tttcgcatca
tttgccaagce
tectgectgga
acggtgatct
gtcgaaaaat
ctgctgcage
gtgtgeccttc
tacggcaagc
agactgtacc
aacatgetgt
tgccagggeg
ggcatcatca
gttaccaact

<210> 5
<211> 1128
<212> DNA

acagtgactg
cgggtgecte
agaaccccay
gggatgccaa
atgtgcectc
aaggagggct
acaggaggtc
ttctctetge
tgggcagaac
acattgtcca
tgaaatcgga
ccccggegga
atgaggcctt
catccagccyg
gtgctggaga
attcgggagg
gctggggect
acctagactg

ctactttggg
ctgecteoeeyg
tgceceaggceca
gcectggtge
ctgctccace
cttcgeegac
gcccggagag
cgceccactge
ataccgggtg
taaggaattc
ttegteecege
cctgcagetg
gtctcettte
ctgecacatca
cactecggage
cceecctggtg
gggctgtgga
gattcgtgac

<213> Artificial Sequence

<220>

aatgggtcag
tggaattcca
ctgggcectgg
cacgtgctga
tgcggectga
atcgcctecc
cggttcetgt
ttccaggaga
gtccectggeg
gatgatgaca
tgtgcccagg
ccggactgga
tattcggagc
caacatttac
ggcgggeccc
tgtctgaacg
cagaaggatg
aacatgcgac

cctaccgtgg
tgatcctgat
gcaaacataa
agaaccgcag
gacagtacag
acccctggea
gcgggggeat
ggtttecegee
aggaggageca
cttacgacaa
agagcagcgt
cggagtgtga
ggctgaagga
ttaacagaac
aggcaaactt
atggccgceat
tececgggtgt
cgtga

<223> Description of Artificial Sequence. coding
sequence for OmpA-K28 fusion protein

<400> 5

PCT/EPO01/12857

cacgcacagc
aggcaaggtt
ttactgecegy
getgacgtgg
ccagcctcag
ggctgccate
actcatcagc
ccaccacctg
gaaatttgaa
tgacattgceg
ggtcecgeact
gctctccgge
ggctcatgte
agtcaccgac
gcacgacgcc
gactttggtg
gtacacaaag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1065

atgaaaaaga cagctatcge gattgcagtg gcactggctg gtttcgctac cgtggcccag 60
gcggecctcty agggaaacag tgactgectac tttgggaatg ggtcagecta cecgtggcacg 120
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cacagcetca
aaggtttaca
tgceggaatce
acgtgggagt
cctcagttte
gccatctttg
atcagctect
cacctgacgg
tttgaagteg
attgegetge
cgcactgtgt
tccggectacg
catgtcagac
accgacaaca
gacgcctgce
ttggtgggca
acaaaggtta

<210> 6
<211> 66
<212> DNA

<213> Escherichia coll

<400> §

ccgagtcggg
cagcacagaa
ctgatgggga
actgtgatgt
gcatcaaagg
ccaagcacag
gctggattct
tgatcttggg
aaamatacat
tgcagctgaa
gecttcecece
gcaagcatga
tgtacccatc
tgctgtgtgc
agggcegattc
tcatcagetg
ccaactacct

tgectectge
ccccagtgec
tgccaagece
gccctectge
agggctcttc
gaggtcgecc
ctetgecgee
cagaacatac
tgtccataag
atcggattcg
ggcggacctg
ggccttgtct
cagcecgetge
tggagacact
gggaggcccc

gggcctggge
agactggatt

4127

ctcecgtgga
caggcactgg
tggtgccacg
tecacctgeg
gccgacateg
ggagagcggt
cactgcttece
cgggtggtee
gaattcgatg
tceegetgtg
cagctgcegg
cctttctatt
acatcacaac
cggagcggcy
ctggtgtgtc
tgtggacaga
cgtgacaaca

attccatgat
gcctgggcaa
tgctgaagaa
gcctgagaca
ccteccacce
tcctgtgegg
aggagaggtt
ctggcgagga
atgacactta
cccaggagag
actggacgga
cggageggcet
atttacttaa
ggccccagge
tgaacgatgyg
aggatgtcce
tgcgaccy

PCT/EP01/12857

cctgatagge
acataattac
ccgcaqggctg
gtacagccag
ctggcaggct
gggcatactc
tcecgecccac
ggagcagaaa
cgacaatgac
cagegtggte
gtgtgagete
gaaggaggct
cagaacagte
aaacttgcac
ccgcatgact
gggtgtgtac

180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1128

atgaaaaaga cagctatcgc gattgcagtg gcactggcectg gtttcgetac cgtggcccag 60

gcggcc

<210> 7

<211> 1065
<212> DNA
<213>

<220>

Artificial Sequence

<223> Description of Artaficial Sequence: coding
sequence for K25 protein

<400> 7



I
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tctgagggaa
ctcaccgagt
tacacagcac
aatectgatg
gagtactgtg
tttcgcatca
tttgccaage
tcetgetgga
acggtgatct
gtcoaaaaat
ctgctgecage
gtgtgectte
tacggcaage
agactgtacc
azcatgctgt
tgccagggeg
ggcatcatca
gttaccaact

<210> 8

<211> 377
<212> PRT
<213>

<220>
<223>

acagtgactyg
cgggtgecte
agaaccccag
gggatgccaa
atgtgcectc
aaggagggct
acaggaggtc
ttctctctge
tgggcagaac
acattgtcca
tgaaatcgga
cceceggegga
atgaggcett
catccagecq
gtgctggaga
attcgggagg

gctggggect
acctagactg

fusion protein

<400> 8

Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala

1

Thr Val Ala Gln Ala Ala Ser Glu Gly Asn Ser Asp Cys

Asn Gly Ser Ala Tyr Arg Gly Thr His Ser Leu Thr Glu

5

20

35

ctactttggg
ctgcecteccg
tgcecaggcea
geccetggtge
ctgctceace
cttcgccgac
gceeggagag
cgcccactge
atacegggtyg
taaggaattc
ttcegtececge
cctgecagctg
gtctecttte
ctgcacatca
cactcggagc
cccectggtyg
gggctgtgga
gattcgtgac

Artificial Sequence

40

517

aatgggtcag
tggaattcca
ctgggectgg
cacgtgctga
tgcggectga
atcgectcee
cggttcctgt
ttccaggaga
gtcecctggeg
gatgatgaca
tgtgcccagg
ccggactgga
tattcggage
caacatttac
ggecgggecee
tgtctgaacg
cagaaggatg
aacatgcgac

10

25

cctacegtgg
tgatcctgat
gcaaacataa
agaaccgcag
gacagtacag
acccectggea
gcgggggeat
ggtttcegec
aggaggagca
cttacgacaa
agagcagcegt
cggagtgtga
ggctgaagga
ttaacagaac
aggcaaactt
atggccgecat
tcecegggtgt
cgtga

Description of Artificial Sequence: OmpA-K2S

45

PCT/EP01/12857

cacgcacagc
aggcaaggtt
ttactgccegg
gctgacgtgg
ccagcctcag
ggctgecate
actcatcagc
ccaccacctg
gaaatttgaa
tgacattgeg
ggtccgcact
gctectcegge
ggctcatgtc
agtcaccgac
gcacgacgcc
gactttggtg
gtacacaaag

Gly Phe Ala

15

Tyr Phe Gly
30

Ser Gly Ala

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1065



1
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Ser Cys Leu Pro

65

Cys

Cys

Leu

Lys

145

Ile

Val

His

Gln
225

Arg

50

Gln

Rxg

Arg

Gly

Phe

130

His

Ser

Pro

Pro

Lys

210

Leu

Thr

Asn

Asn

Arg

Leu

115

Arg

Ser

Pro

Gly

195

Glu

Lys

Val

Pro

Pro

Leu

100

Arg

Asp

Arg

Cys

His

180

Glu

Phe

Ser

Cys

Txp

Ser

Asp

85

Thr

Gln

Ile

Ser

Trp

165

His

Glu

Asp

Asp

Leu
245

Ala

70

Gly

Irp

Tyr

Ala

Pro

150

Ile

Leu

Glu

Asp

Ser

230

Pro

Ser

55

Gln

Asp

Glu

Ser

Ser

135

Gly

Leu

Thr

Gln

Asp

215

Ser

Met

Ala

Ala

Tyr

Gln

120

His

Glu

Ser

Val

Lys

200

Thr

Arg

Pro Ala

6127

Ile Leu

Leu Gly

Lys Pro
S0

Cys Asp
105

Pro Gln

Pro Trp

Arg FPhe

Ala Ala

170

Ile Leu

185

Phe Glu

Tyr Asp

Cys Ala

Asp Leu
250

Ile

Leu
15

Trp

val

Phe

Gln

Leu

155

His

Gly

val

Asn

Gln

235

Gla

Gly

60

Gly

Cya

Pro

Arg

Ala

140

Cys

Cys

Arg

Glu

Asp

220

Glu

Leu

Lys

Lys

his

Ser

Ile

125

Ala

Gly

Phe

Thr

Lys

205

Ile

Ser

Pro

val

His

val

Cys

110

Lys

Ile

Gly

Gln

Tyr

190

Tyx

Ala

Ser

Asp

PCT/EP01/12857

Tyr

Asn

Leu

95

Ser

Gly

Phe

Ile

Glu

175

Arg

Ile

Leu

val

Trp
255

Thr

Iyx

80

Lys

Thr

Gly

Ala

Yeu

160

Arg

val

val

Leu

val

240

Thr
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Glu Cys

Tyr Ser

Arg Cys
2950

Leu Cys

305

Asp Ala

Gly Arg

Gin Lys

Trp Ile
370

<210> 9
<211> 4

Glu

Glu

275

Thr

Ala

Cys

Met

Asp

355

Arg

<212> PRT
<213> Artifaicial Sedquence

<220>

Leu

260

Arg

Ser

Gly

Gln

Thr

340

Val

Asp

Ser

Leu

Gln

Asp

Gly

325

Leu

Pro

Asn

Gly

Lys

His

Thr

310

Asp

Val

Gly

Met

Tyr

Glu

Leu

285

Arg

Ser

Gly

val

Arg
315

m7

Gly Lys
265

Ala His
280

Leu Asn

Ser Gly

Gly Gly

Ile Ile
345

Tyr Thr
360

Pro Gly

His

Val

Arg

Gly

Pro

330

Ser

Lys

Glu

Axg

Thr

Pro

315

Leu

Trp

val

Ala

val

300

Gln

Val

Gly

Thr

Leu

Tyr

285

Ala

Cys

Leu

365

<223> Description of Artificial Sequence peptide
sequence

<400> 9

Ser Glu Gly Asn

1

Ser

270

Pro

Asp

Asn

Leu

Gly

350

TYX

PCT/EP01/12857

Pro

Ser

Len

Asn

335

Cys

Leu

Phe

Sexr

Met

His

320

Asp

Gly

Asp



1]

WO 02/40650

<210> 10
<211> 6
<212> PRT
<213>

<220>
<223>

sequence

<400> 10

Ser Glu Gly Aan Ser Asp

1

<210> 11

<211> 354
<212> PRT
<213>

<220>
<223>

<400> 11
Ser Glu Gly
1

Gly Thr Has

Ile
35

Ser Met

Gln Ala
50

Leu

Asp Ala
65

Lys

Glu Tyr Cys

Asn

Ser

20

Leu

Gly

Pro

Asp

5

Sar Asp

Leu Thr

Ile Gly

Leu Gly

Trp Cys

70

val Pro

Artificial Sequence

Artirficial Sequence

Description of Artificaal

Cys Tyr

Glu Ser

Lys Val
40

Lys His
55

Hls val

Ser Cys

%27

Description of Artificlal Sequence: peptide

Sequence X228 174-527

Phe. Gly Asn
10

Gly Ala Ser
25

Tyr Thr Ala

Asn Tyx Cys

Leu Lys Asn

15

Ser Thr Cys

Gly Ser

Cys Leu

Gln Asn
45

Arg Asn
60

Arg Arg

Gly Leu

PCT/EP01/12857

Ala Tyr Arg

Pro

30

Pro

Pro

Leu

Arg

15

Trp Asn

Ser Ala

Asp Gly

Thr Trp

80

Gln Tyr

14
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Ser

Ser

Gly

Leu

145

Thr

Gln

Asp

Ser

Pro

225

Tyr

Glu

Leu

Gln

Glu

130

Ser

val

Lys

Thr

Arg

210

Gly

Len

Ser

Pro

Pro

115

Arg

Ala

Ile

Phe

Tyr

195

Cys

Asp

Lys

His

275

Gly

Gln
100

Trp

Phe

Ala

Leu

Glu

180

Asp

Ala

Leu

His

Val

260

Arg

Gly

85

Phe Arg Ile

Gln Ala Ala

Leu Cys Gly

135

His Cys Phe
150

Gly Arg Thr
165

Val Glu Lys

Asn Asp Ile

Gln Glu Ser
215

Gln Leu Pro
230

Glu Ala Ieu

245

Arg Leu Tyr

Thr Val Thr

Pro Gln Ala

Lys

Ile

120

Gly

Gln

Tyr

Tyr

Ala

200

Ser

Asp

Ser

Pro

Asp

280

Asn

9127

Gly

105

Phe

Ile

Glu

Axg

Ile

185

Leu

Val

Trp

Pro

Ser

265

Asn

Leu

90

Gly

Ala

Leu

Arg

val

170

Val

Leu

Vval

Thr

Phe

250

Ser

Met

His

Leu

Lys

Ile

Phe

155

val

His

Gln

Arg

Glu

235

Tyxr

Arg

Leu

Asp

Phe

Ser

140

Pro

Pro

Lys

Leu

Thr

220

Cys

Sex

Cys

Cys

Ala

125

Ser

Pro

Gly

Glu

Lys

205

Val

Glu

Asp

110

Arg

Cys

Hia

Glu

Phe

150

Ser

Cys

Leu

Glu Arg

Thr

Ala
285

Cys

Ser
270

Gly

Gln

PCT/EP01/12857

95

Ile

Ser

Trp

His

Glu

175

Asp

Asp

Leu

Ser

Lesu

255

Gln

Rsp

Gly

Pro

Ile

Leu

160

Glu

Asp

Ser

Pro

Gly

240

Lys

His

Thr

Asp



WO 02/40650
10/27

290 285

300

PCT/EPOV/12857

Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val

305 310 315

320

Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly

325 330

335

Vval Tyxr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met

340 345

Arg Pro

<210> 12

<211> 331

<212> PRT

<213> Artificial Sequence

<220>

350

<223> Description of Artificial Sequence: K25 157-527

<400> 12
Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met
1 5 10

Val Tyr Thr Ala Glo Asn Pro Ser Ala Gln Ala
20 25

His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala
35 40

Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr
50 55

Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln
65 70 75

Ile

Leu Ile

Leu Gly Leu

Lys

Cys
60

Pro

30

Prxo Trp
45

Asp Val

Gln Phe

Gly Lys

15

Gly Lys

Cys His

Pro Ser

Arg Ile
80

Yo



e

"

WO 02/40650

Lys

Ile

Gly

Gln

Tyrx

145

Tyr

Ser
Asp
Ser
225

Pro

Asp

Gly Gly

Phe Ala

Ile Leu
115

Glu Arg
130

Arg Val

Ile Val

Leu Leu

Val Val
185

Trp Thr

210

Pro Phe

Ser Ser

Asn Met

Leu His
275

Leu

Lys

100

Ile

Pha

val

Gln

180

Arg

Glu

Tyr

Arg

260

Asp

Phe

85

His

Ser

Pro

Pro

Lys

165

Len

Thr

Cys

Ser

Cys

245

Cys

Ala

Ala

Arg

Ser

Pro

Gly

150

Glu

Lys

Val

Glu

Glu

230

Thx

Ala

Cys

Asp

Arg

Cys

His

135

Glu

Phe

Ser

Cys

Leu

215

Arg

Ser

Gly

Gln

Ile

Ser

Trp

120

His

Glu

Asp

Asp

Leu

200

Ser

Lau

Gln

Gly
280

11127

Ala Ser His

Pro

105

Ile

Leu

Glu

Asp

Ser

185

Pro

Gly

Lys

His

265

Asp

Pro

Gly Glu Arg

Leun

Thr

Gln

Asp

170

Ser

Pro

Tyx

Glu

Leu

250

Arg

Ser

Ser

Val

Lys

155

Thr

Arg

Ala

Gly

Ala

235

Len

Ser

Gly

Ala

Ile

140

Phe

Tyr

Cys

Asp

Lys

220

His

Asn

Gly

Gly

Trp

Phe

Ala

125

Leu

Glu

Asp

Ala

Len

205

His

val

Arg

Gly

Pro
285

PCT/EP01/12857

Gln Ala Ala

Leu

110

His

Gly

Val

Asn

Gln

190

Gln

Glu

Thr

Pro
270

Leun

85

Cys

Cys

Axg

Giu

Asp

175

Glu

Len

Ala

Leu

Val

255

Gln

Val

Gly

Lys

160

Ile

Ser

Pro

Leu

Tyr

240

Thx

Ala

Cys



WO 02/40650

12/27

PCT/EP01/12857

Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu

290

295

300

Gly Cys Gly Gin Lys Asp Val Pro Gly Val Tyr Thx Lys Val Thr Asn

305

310

315

Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro

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

<220>

<223>

13
339
PRT
Artificial Sequence

modified

<400> 13
Ser Glu Gly Asn

1

Asn

Gly

Irp
65

Tyr

Ser

Gln

Asp

50

Glu

Ser

Ser

Met

Ala

35

Ala

Tyx

Gln

His

Ile

20

Leu

Lys

Cys

Pro

Pro

325

Ser

Leu

Gly

Pro

Asp

Gln

85

Trp

Leu Thr

Ile Gly

Leu Gly

Trp Cys

55

Val Pro
70

Phe Arg

Gln Ala

Description of Artificial

Glu

Lys

Lys

40

Hia

Ser

Ile

330

Sequence. K28 193-527,

Ser Gly Ala

val

25

His

vVal

Cys

Lys

Ile

10

Tyz

Asn

Leu

Ser

Gly
90

Thr

Tyx

Lys

Thr

75

Gly

Ala

Ser

Ala

Cys

Asn

60

Cys

Len

Lys

Gln

Arg

45

Arg

Gly

Phe

His

Leu

Asn

30

Asn

Arg

Leu

Ala

Arg

Pro

15

Pro

Pro

Leu

Arg

Asp

85

Arg

320

Trp

Ser

Asp

Thr

Gln

80

Ile

Ser

V3
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Pro

Ile

Leu

145

Glu

Asp

Sar

Pro

Gly

225

Lys

His

Asp

Val

Gly

Leu

130

Thr

Gln

Asp

Ser

Pro

210

Tyr

Glu

Leu

Arg

Ser

250

Gly

Glu

115

Ser

Val

Lys

Thr

Axg

195

Ala

Gly

Ala

Leu

Ser

275

Gly

Ile

100

Arg

Ala

Ile

Phe

Tyr

180

Cys

Asp

Lys

His

Asn

260

Gly

Gly

Ile

Ala

Leu

Glu

165

Asp

Ala

Lau

Hls

val

245

Axrg

Gly

Pro

Ser

Leu

His

Gly

150

Vval

Asn

Gln

Gln

Glu

230

Arg

Thr

Pro

Leu

Trp

Cys

Cys

135

Arg

Glu

Asp

Glu

Leu

215

Ala

Leu

Val

Gln

Val

295

Gly

Gly
120

Phe

Lys

Ile

Ser

200

Pro

Leu

Tyr

Thr

Ala

280

Cys

Leu

105

Gly

Gln

TYr

Tyr

Ala

185

Ser

Asp

Ser

Pro

Asp

265

Asn

Leu

Gly

Ile

Glu

Arg

Ile

170

Len

Val

Irp

Pro

Ser

250

Asn

Leu

Asn

Cys

Leu

Arg

Val

155

Val

Leu

Val

Thr

Phe

235

Ser

Met

His

Asp

Gly

Ile

Phe

140

val

His

Gln

Arg

Glu

220

Tyr

Arg

Leu

Asp

Gly

300

Gln

Ser

125

Pro

Pro

Lys

Leu

205

Cys

Ser

Cys

Cys

285

Arg

Lys

110

Ser

Pro

Gly

Glu

Lys

190

val

Glu

Glu

Thr

Ala

270

Cys

Mat

Asp

PCT/EP01/12857

Cys

Ris

Glu

Phe

175

Ser

Cys

Leu

Arg

Ser

255

Gly

Gln

val

TIp

Hyrs

Glu

160

Asp

Asp

Leu

Ser

Leu

240

Gln

Asp

Gly

Leu

Pro



WO 0240650

305

310

14/27

315

PCT/EP01/12857

320

Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn

Met Arg Pro

<210> 14
<211> 335
<212> PRT

325

<213> Artificial Sequence

<220>

330

<223> Descraption of Artificlal Sequence: K28 193-527,
modified

<400> 14

Ser Leu Thr
1

Leu Ile Gly

Gly Leu Gly

a5

Pro Trp Cys
50

Asp Val Pro
85

Gln Phe Arg

Trp Gln Ala

Glu

Lys

20

Lys

Has

Ser

Ile

Ala
100

Ser

val

His

val

Ser

Lys

85

Ile

Gly Ala

Tyr Thr

Asn Tyr

Leu Lys

55

Ser Thr
70

Gly Gly

Phe Ala

Ser Cys Leu Pro
10

Ala G1ln Asn Pro
25

Cys Arg Asn Pro
40

Asn Arg Arg Leu

Cys Gly Leu Arg

75

Leu Phe Ala Asp
90

Lys His Arg Axg
105

Trp

Ser

Asp

Thr

60

Gln

Ile

Ser

Ala

Gly

45

Trp

Tyr

Pro

Ser

Gln

30

Asp

Glu

Ser

Ser

Gly
110

335

Met Ile
15

Ala Leu

Ala Lys

Tyr Cys

Gln Pro
8o

His Pro
895

Glu Arg



WO 02/40650 PCT/EPQ1/12857
15727

Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp lle Leu Ser Ala
115 120 125

Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile
130 135 140

Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe
145 150 155 160

Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr
165 170 175

Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys
180 185 190

Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
195 200 205

Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys
210 215 220

His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His
225 230 235 240

Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Lau Leu Asn
245 250 255

Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly
260 265 270

Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly
275 280 285

Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
290 295 300

Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr
305 310 315 320



WO 02/40650 PCT/EP01/12857 V
16/27

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
325 330 335

<210> 15
<211> 343
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificlal Sequence. K28 191-527,
modified
<400> 15
Sexr Glu Gly Asn Ser Asp Thr His Ser Leu Thr Glu Ser Gly Ala Ser
1 5 10 15

Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys val Tyr Thr Ala
20 25 30

Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
35 40 45

Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn
50 55 60

Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pxo Ser Cys Ser Thr Cys
65 70 75 80

Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 80 95

Phe Ala Asp Ile Ala Ser Has Pro Trp Gln Ala Ala Ile Phe Ala Lys
100 105 110

His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
115 120 125



)

Ser

Pro

145

Pro

Lys

Leu

Thr

Cys

225

Sex

Cys

Cys

305

Lys

WO 02/40650

Ser

130

Pro

Gly

Glu

Lys

val

210

Glu

Glu

Thr

Ala

Cys

290

Met

Asp

Cys

His

Glu

Phe

Ser

195

Cys

Leu

Arg

Ser

Gly

275

Gln

Thr

vVal

Trp Ile

Bis Leun

Glu Glu
165

AsSp Asp
180

Asp Ser

Leu Pro

Ser Gly

Leu Lys

245

Gln His

260

Asp Thr

Gly Asp

Leu Val

Pro Gly
325

Leu

150

Gln

Asp

Ser

Pro

Tyr

230

Glu

Leu

Arg

Ser

Gly

310

val

Ser

135

Vval

Lys

Thr

Arg

215

Gly

Ala

Leu

Ser

Gly

295

Ile

Tyr

Ala

Ile

Tyr

Cys

200

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Thr

1727

Ala

Leu

Glu

Asp

185

Ala

Leu

His

val

Arg

265

Cly

Pro

Ser

Lys

His

Gly

Val

170

Asn

Gln

Gln

Glu

Arg

250

Thr

Pro

Leu

Txp

Val
330

Cys

Arg

155

Glua

Asp

Glu

Leu

Ala

235

Leu

Val

Gln

val

Gly

315

Thr

Phe Gln
140

Thx Tyr

Lys Tyr

Ile Ala

Ser Ser
205

Pro Asp
220

Leu Ser

Tyr Pro

Thr Asp

Ala Asn
285

Cys Leu
300

Lea Gly

Asn Tyr

Glu

Axrg

Ile

Leu

130

val

Irp

Pro

Ser

Asn

270

Leu

Asn

Cys

Leu

PCT/EPO1/12857

Arg

Val

Val

175

Leu

val

Thr

Phe

Ser

255

Met

His

Gly

Asp
335

She

val

160

His

Gln

Arg

Glu

Tyr

240

Arg

Leu

Asp

Gly

Gln

320

Trp



F )

WO 02/40650

Ile Arg Asp Aso Met Arg Pro

<€210> 16
<211> 343
<212> PRT
€213> Artificial Sequence

<220>

340

€223> Descraption of Artificial
modified

<400> 16

Ser Glu
1

Cys Leu

Gln Asn

Arg Asn

50

Arg Arg
65

Gly Leu

Phe Ala

His Arg

Ser Ser

Gly

Pro

Pro

35

Pro

Leu

Arg

Asp

Arg

115

Cys

Asn Jer

Trp Asn
20

Ser Ala

Asp Gly

Thr Trp

Gln Tyr

85

Ile Ala
100

Ser Pro

Trp Ile

Asp

Ser

Gln

Asp

Glu

70

Ser

Ser

Gly

Leu

Thr

Met

Ala

Ala

55

Tyr

Gln

His

Glu

Ser

His

Ile

Leu

40

Lys

Pro

Pro

Arg

120

Ala

Sequence

Ser

Leu

Gly

Pro

Asp

Gln

Tro

105

Phe

Ala

Leu Thr
190

Ile Gly

Leu Gly

Trp Cys

Val Pro
15

Phe Arg
90

Gln Ala

Leu Cys

His Cys

Glu

Lys

Lys

His

60

Ser

Ile

Ala

Gly

Phe

Ser

val

Has

45

val

Ser

Yys

lle

Gly

125

Gln

K25 191-521,

Gly

Tyr

30

Asn

Leu

Ser

Gly

Glu

PCT/EP01/12857

Ala

15

Thr

Tyr

Lya

Thr

Gly

85

Ala

Len

Axg

Ser

Ala

Cys

Asn

Cys

80

Leu

Lys

Ile

Phe

1%



I

Pro
145

Pro

Lys

Cys

225

Ser

Cys

Cys

305

Lys

Ile

WO 02/40650

130

Pro

Gly

Glu

Lys

Val

210

Glu

Glu

Thr

Ala

Cys

290

Met

Asp

Arg

His

Glu

Ser

185

Cys

Leu

Arg

Ser

Gly

275

Gln

Thr

val

Asp

Has

Glu

Asp

180

Asp

Leu

Ser

Leu

Gln

260

Asp

Gly

Leu

Pro

Asn

Leu Thr
150

Glu Gln
185

Asp Asp

Ser Ser

Pro Pro

Gly Tyr

230

Lys Glu
245

His Leu

Thr Arg

Asp Ser

Val Gly
310

Gly val
325

Met Arxg

135

val

Lys

Thr

Arg

Ala

215

Gly

Ala

Leu

Ser

Gly

295

Ile

Tyr

Pro

Ile

Phe

Tyr

Cys

200

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Thxr

19727

Leu

Glu

Asp

185

Ala

Leu

Hia

Val

Arg

265

Gly

Pro

Ser

Lys

Gly

val

170

Asn

Gln

Gln

Glu

Arg

250

Thr

Pro

Leu

Tzp

Val
330

Arg

155

Glu

Asp

Glu

Leu

Ala

235

Val

Gln

Val

Gly

315

Thr

140

Thr

Lys

Ile

Ser

Pro

220

Leu

Tyr

Thr

Ala

Cys

300

Leu

Asn

Tyr

Tyr

Ala

Ser

205

Asp

Ser

Pro

Asp

Asn
285

Arg

Ile

Leu

150

val

Irp

Ser

Asn
270

Leu

Leu Asn

Gly

Tyr

Cys

Leu

PCT/EP01/12857

val

Val

175

Leu

Val

Thr

Ser

255

Met

His

Asp

Gly

Asp
335

val

160

Eis

Gln

Arg

Glu

Tyr

240

Arg

Leu

Asp

Gly

Gln
320

Tzp
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340

<210> 17

<211> 308

<212> PRT

<213> Artificial Sequence

<220>

<€223> Description of Artificial Sequence: K2§ 220-527

<400> 17
Ser Ala Gln Ala Leu Gly Leu Gly Lys
1 5

Asp Gly Asp Ala Lys Pro Trp Cys Bas
20 25

Thr Trp Glu Tyr Cys Asp Val Pro Ser
35 40

Gln Tyr Ser Gln Pro Gln Phe Arg Ile
50 55

Ile Ala Ser His Pro Trp Gln Ala Ala
65 70

Ser Pro Gly Glu Arg Phe Leu Cys Gly
B5

Trp Ile Leu Ser Ala Ala Hls Cys Phe
100 105

His Leu Thr Val Ile Leu Gly Arg Thr
115 120

Glu Glu Gln Lys Phe Glu Val Glu Lys
130 135

His

10

Val

Cys

Lys

Ile

Gly

90

Gln

Tyr

Tyr

Asn

Len

Ser

Gly

Phe

75

Ile

Glu

Axg

Ile

Tyx

Lys

Thr

Gly

60

Leu

Arg

val

val
140

Cys

Asn

Cys

45

Leu

Lys

Ile

Phe

Val

125

Els

Arg

Arg

30

Gly

Phe

His

Ser

Pro

110

bro

Lys

PCT/EP01/12857

Asn

15

Arg

Leu

Ala

Arg

Ser

85

Pro

Gly

Glu

Pro

Leu

Arg

Asp

Arg

80

Cys

His

Glu

[



WO 02/40650 PCT/EP01/12857
21727

Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser
145 150 155 160

Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys
165 170 175

Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu
180 185 190

Ser Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg
195 200 205

Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser
210 215 220

Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly
225 230 235 240

Asp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln
245 250 255

Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr
260 265 270

Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val
275 280 285

Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp
290 295 300

Asn Met Arg Pro
305

<210> 18

<211> 268

<212> PRT

<213> Artificial Sequence



1)

<220>
<223> Description of Artificiral

<400> 18
Ser Cys Ser

1

Ila

Gly

Pha

65

Thr

Lys

Ile

Ser

Pro

145

Leau

Tyr

Lys

Ile

Gly

50

Gln

Tyr

Tyr

Ala

Ser

130

Asp

Ser

Pro

Gly

35

Ile

Glu

Arg

Ile

Len

115

Val

Trp

Pro

Ser

WO 02/40650

Thr

Gly

20

Ala

Leu

Arg

val

val

100

Leu

val

Thr

Phe

Ser
180

Cys

Leu

Lys

Ile

Phe

val

85

Has

Gln

Arg

Glu

Tyr

165

Arg

Gly

Phe

Has

Serx

Pro

70

Pro

Lys

Leu

Thr

Cys

150

Ser

Cys

Leu

Ala

Axg

Ser

55

Pro

Gly

Glu

Lys

Val

135

Glu

Glu

Thr

Arg

Asp

Arg

40

Cys

His

Glu

Phe

Ser

120

Cys

Leu

Arg

Ser

22127

Sequence. K25 260-527

Gln

Ile

25

Ser

Trp

His

Glu

Asp

105

Asp

Len

Ser

Leu

Gln
i85

Tyr

10

Ala

Pro

Ile

Leu

Glu

20

Asp

Ser

Pro

Gly

Lys

170

His

Ser

Ser

Gly

Leu

Thr

75

Gln

Asp

Ser

Pro

Tyx

155

Glu

Leun

Gln

Glu

Ser

60

val

Lys

Thr

Arg

Ala

140

Gly

Ala

Leu

Pro Gln

Pro Irp
a0

Arg Phe
45

Ala Ala

Ile Leu

Phe Glu

Tyr Asp

110

Cys Ala

125

Asp Leu

Lys Has

His val

Asn Arg
190

PCTI/EPOV/12857

Phe

15

Gln

Len

His

Gly

val

95

Gln

Gln

Glu

Arg

175

Thr

Arg

Ala

Cys

Cys

Arg

80

Glu

Asp

Glu

Leu

Ala

160

Leu

Val
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WO 02/40650

Thr Asp Asn Met Leu
155

Ala Asn Leu His aAsp
210

Cys Leu Asn Asp Gly
225

Leu Gly Cys Gly Gln
245

Asn Tyr Leu Asp Trp
260

<210> 18

<211> 527

<212> PRT

<213> Homo sapiens

<400> 19
Ser Tyr Gln val Ile
1 5
Gln His Gln Ser
20

Trp

Tyr Cys Trp Cys Asn

35

Lys Ser Cys Ser Glu
50

Ala Ieu Tyr Phe
65

Ser

Gly Lya Cys Cys Glu

Cys Ala Gly
200

Ala Cys Gln
215

Arg Met Thr
230

Lys Asp Val

Ile Arg Asp

Cys Arg Asp

Leu Arg Pro

Ser Gly Arg

40

Pxo Arg Cys
55

Asp Phe Val
70

Ile Asp Thr

2327

Asp

Gly Asp

Len

Pro

Asn
265

Glu

Vval

25

Ala

Cys

Arg

Thr Arg

Ser

val Gly

235
Gly Val
250

Met Arg

Lys Thr

10

Leu Arg

Gln Cys

Asn Gly

Gln Cys

15

Ala Thr

Ser

Gly

220

Ila

Tyx

Pro

Gln

Ser

His

Gly

60

Pro

Cys

Gly

205

Gly

Ile

Thr

Met

Asn Arg

Jerx

45

Thr

Glu

Tyr

Gly

Pro

Ser

Lys

Ile

ao

Val

Cys

Gly

Glu

PCT/EP01/12857

Pro Gln

Leu Val

Trp Gly

240

val
255

Thr

Tyr Gln

15

Val Glu

Pro val

Gln Gln

Phe Ala

a0

Asp Gln
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W 02/40650

Gly

Cys

Arg

Arg

145

Gly

Asn

Ser

lLeu

Gly

225

Pro

Asp

Gln

Irp

Ile

Arg

130

Asn

Lys

Ser

Leu

Ile

210

Leu

Irp

val

Gln

Ser

115

Pro

Pro

Tyr

Asp

Thr

195

Gly

Gly

Cys

Pro

Arg
275

Tyr
100

Trp

Asp

Ser

Cys

180

Glu

Lys

Lys

Eis

Ser

260

Ile

Ala

Arg

Asn

Ala

Arg

Ser

165

Tyr

Ser

Val

His

Val

245

Cys

Lys

Ile

Gly

Ser

Ile

Asp

150

Glu

Phe

Gly

Tyr

Asn

230

Ser

Gly

Phe

Thr

Ser

Arg

135

Ser

Phe

Gly

Thz

215

Tyxr

Lys

Thr

Gly

Ala

Trp

Ala

120

Leu

Cys

Asn

Ser

200

Ala

Cys

Asn

Cys

Leu

280

Lys

24727

Ser

105

Len

Gly

Pro

Ser

Gly

185

Cys

Gln

Arg

Arg

Gly

265

Phe

His

30

Thr

Ala

Leu

Trp

Thr

170

Ser

Leu

Asn

Asn

Arg

250

Leu

Alrm

Arg

Ala

Gln

Gly

Cys

155

Pro

Pro

Pxo

Pro

235

Leu

Arg

Asp

Arg

Glu

Lys

Aan

140

Tyr

Tyr

Trp

Ser

220

Asp

Thr

Gln

Ile

Ser

Ser

Pro

125

His

val

Cys

Arg

Asn

205

Ala

Gly

Trp

Tyr

Ala

285

Pro

Gly

110

Tyr

Asn

Phe

Ser

Gly

190

Ser

Gln

Asp

Glu

Ser

270

Ser

Gly

PCT/EP01/12857

95

Ala

Ser

Tyr

Lys

Glu

175

Thr

Met

Ala

Ala

Tyr

255

Gln

His

Glu

Glu

Gly

Cys

Ala

160

Gly

His

Ile

Leu

Lys

240

Cys

Pro

Pro

Arg

¥y
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Glu

Asp

His

val

Arg

Gly

465

Pro

Ser

280

Len

Hais

Gly

Val

Asn

370

Gln

Gln

Glu

Arg

Thr

450

Pro

Leu

Trp

Cys

Cys

Arg

Glu

355

Asp

Glu

Len

Ala

Leun

435

Val

Gln

val

Gly

Gly

340

Lys

Ile

Ser

Pro

Leun

420

Tyr

Thr

Ala

Cys

Leu

Gly

Gln

325

Tyr

Tyr

Ala

Ser

Asp

405

Ser

Pro

Asp

Leu
485

Gly

Ile
310

Glu

Arg

Ile

Leu

val
350

Irp

Pro

Ser

Asn

Leu

470

Asn

255

Leu

Axg

val

Val

Leu

375

val

Thr

Phe

Ser

Met

455

His

Asp

Gly

Ile

Phe

Val

His

360

Gln

Arg

Glu

Tyr

Arg

440

Leu

Asp

Gly

Gln

2527

Ser

Pro

Pro

345

Lys

Leu

Thr

Cys

Ser

425

Cys

Cys

Ala

Arg

Lys

Ser

Pro

330

Gly

Glu

Lys

Val

Glu

410

Glu

Thr

Ala

Cys

Met

490

Asp

Cys

315

His

Glu

Phe

Ser

Cys

395

Leu

Arg

Ser

Gly

Gln

475

Thr

Val

300

Trp

His

Glu

Asp

Asp

380

Leu

Ser

Leu

Gln

Asp

460

Gly

Leu

Pro

Ile

Leu

Glu

Pro

Gly

Lys

His

445

Thr

Asp

val

Gly

Leu

Thr

Gln

350

Asp

Ser

Pro

Tyr

Glu

430

Leu

Arg

Ser

Gly

val

PCT/EP01/12857

Ser

Val

335

Lys

Thr

Arg

Gly

415

Ala

Leu

Ser

Gly

Ile

495

Tyr

Ala

320

Ile

Phe

Tyr

Cys

Asp

400

Lys

Has

Asn

Gly

Gly

480

Ile

Thr
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500 505 510

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
515 520 525

<210> 20

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: coding
sequence for SEGN

<400> 20
tctgagggaa ac 12

<210> 21

<211> 22

<212> PRT

<213> Escherichia coli

<400> 21
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala
1 5 10 15

Thr Vval Ala Gln Ala Ala
20

<210> 22

<211> 42

<212> DNA

<213> Artaificlal Sequence

<220>
<223> Description of Artificial Sequence. primer
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by/ry)

<400> 22
gaggaggagg tggcccaggc ggcctctgag ggaaacagtg ac

<210> 23

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 23
gaggaggagc tggeeggect ggcocccggteqg catgttgtca cg

<210> 24

<211> 26

<212> DNA

<213> Artaificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 24
acatgcgacc gtgacaggee ggecag

<210> 25

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Descraiption of Artificial Secuence: primer

<400> 25
ctggccggec tgtcacggte geatgt

PCT/EP01/12857

42

42

26

26
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.3 Mmm of parlicular ralavancy the claimed Invenlion

cannat ba considered novel or cannot b conskiared 10
involve an inveniiva siep when tha dociengnt is takan along

'Y document of particular relevanca tha claimed Imvantion

cannol ba conskiersd 1o involve an Invenfive siap when tha

documant is combinad with ons or more other such docu-

mu.xnmnmuummm. pemon akiiag
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INTERNATIONAL SEARCH REPORT

Intemational Application No

PCT/EP 01/12857

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

tissue-type plasminogen activator 1in
Escherichia coll "

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol 64, no 12, December 1998 (1998-12),
pages 4891-4896, XP002195207

ISSN 0099-2240

the whole document

Calegovy ® | Clation of documen! with indication whare approjwiate, of tha relavan! passapes Ralsvant 1o claim No.
Y HUA ZI-CHUN ET AL  "Synthesis and 1-39
expression of a gene from Kringle-2 domain
of tissue plasminogen activator in E
coll "
SCIENCE IN CHINA SERIES B CHEMISTRY LIFE
SCIENCES & EARTH SCIENCES,
vol 37, no 6, 1994, pages 667-676,
XP002196158
ISSN 1001-652X
the whole document
Y WO 97 38123 A (UNIV TEXAS) 1-39
16 October 1997 (1997-10-16)
the whole document
Y US 6 083 715 A (BESSETTE PAUL ET AL) 1-39
4 July 2000 (2000-07-04)
the whole document
P, X EP 1 077 263 A (HOFFMANN LA ROCHE) 1-39
21 February 2001 (2001-02-21)
the whole document, 1n particular
paragraphs 0015, 0022, Fig 7, "Beispliele
7, 8", SEQ ID NO: 9, 10
P,X MANOSROI JIRADEJ ET AL:- "Secretion of 1-39
active recombinant human tissue
plasminogen activator derivatives in
Escherichia coli."”
APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol 67, no 6, June 2001 (2001-06), pages
26572664, XP002195206
ISSN 0099-2240
the whole document
A SCOTT CLEARY ET AL  "Purification and
characterization of tissue plasminogen
activator kringle-2 domain expressed in
Escherichia coli”
BIOCHEMISTRY, AMERICAN CHEMICAL SOCIETY
EASTON, PA, US,
vol 28, no 4,
21 February 1989 (1989-02-21), pages
1884-1891, XP002101498
ISSN 0006-2960
the whole document
A QIU JI ET AL  "Expression of active human
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Intemational Application No

PCT/EP 01/12857

C{Continystion) DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory *

Chation of docurnen! with Inctication where appropriate of the relsvant passages

Raisvam o clalm No.

A

WALDENSTROM M ET AL  "SYNTHESIS AND
SECRETION OF A FIBRINOLYTICALLY ACTIVE
TISSUE-TYPE PLASMINOGEN ACTIVATOR VARIANT
IN ESCHERICHIA-COLI"

GENE (AMSTERDAM),

vol. 99, no 2, 1991, pages 243-248,
XP001063188

ISSN 0378-1119

the whole document

LASTERS IGNACE ET AL "Enzymatic
properties of phage-displayed fragments of
human plasminogen "

EUROPEAN JOURNAL OF BIOCHEMISTRY,

vol 244, no 3, 1997, pages 946-952,
XP001068905

ISSN 0014-2956

the whole document
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Information on patent family members

Intemational Apphication No

PCT/EP 01/12857

Patent document Publication Patont famuly Publication
cited In search repart date membear(s) daie
EP 1048732 A 02-11-2000 EP 1048732 Al 02-11-2000
CA 2304437 Al 26-10-2000
CN 1272550 A 08-11-2000
EP 1054063 A2 22-11-2000
JP 2000316591 A 21-11-2000
us 6309861 B1 30-10-2001
EP 0302456 A 08-02-1989 AT 108206 T 15-07-1994
AU 623340 B2 14-05-1992
AU 2036188 A 09-02-1989
DE 3850531 D1 11-08-1994
DE 3850531 T2 24-11-1994
DK 431988 A 04-02-1989
EP 0302456 Al 08-02-1989
ES 2056082 T3 01-10-1994
IL 87276 A 31-07-1995
JP 2606620 B2 07-05-1997
JP 8228773 A 10-09-1996
JP 1104167 A 21-04-1989
JP 2561708 B2 11-12-1996
JP 2570633 B2 08-01-1997
JP 7163346 A 27-06-1995
KR 9701237 B1 04-02-1997
us 5648250 A 15-07-1997
us 5840533 A 24-11-1998
WO 9854199 A 03-12-1998 AU 8053798 A 30-12-1998
EP 1001965 Al 24-05-2000
JP 2002502248 T 22-01-2002
Wo 9854199 Al 03-12-1998
WO 9738123 A 16-10-1997 AU 2660397 A 29-10-1997
Wo 9738123 Al 16-10-1997
us 6027888 A 22-02-2000
Us 6083715 A 04-07-2000 AU 743030 B2 17-01-2002
AU 8140498 A 30-12-1998
EP 1002111 A2 24-05-2000
JP 2002504826 T 12-02-2002
WO 9856930 A2 17-12-1998
EP 1077263 A 21-02-2001 EP 1077263 Al 21-02-2001
CN 1283702 A 14-02-2001
EP 1077262 Al 21-02-2001
JP 2001061487 A 13-03-2001
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PCT

Internatanal Applmnnngﬁ.”

REQUEST 4L 01 07 NOV 2001
In onal Filing Déte
- d that the EUROPEAN PATENT OFFICE
e unders: uests that the present
miemational application be proceased PCT INTERNATIONAL APPLICATION
according to the Patent Cooperation Treaty [ Nume of recerving Office and “PCT Intemational Application®

(FSesircy (13 charnciers mezimany 1-1170-PCT

BoxNo.I  TITLE OF INVENTION
Methods for large scale production of recombinant DNA-denved tPA or K25 molecules

BoxNo I APPLICANT [] s perwon 18 aiso mveator

Name and address  (Family name follownd by, nams, jor alegal eity, full official designadon. | Tel No
B e e o s | 07351 54-5468
Boehringer ingelheim Intemational GmbH Facsimile No
55216 Ingelhelm / Rhein 07351-54-4377
DE Teleprinter No

Applicant’sregstration No withthe Office

State (Yhat is, country) of nationality” State (that Ir, couniry) of resulence:

DE DE

This person 18 applicant Dllldﬂlpﬂ mnﬂhguﬁ!mum Dlhethhdm the States fndicated In
for the purposes of States the United Statey of America of Amenca enly Dﬂln!upplamnhllu

BoxNo III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

awmmummmwmﬂtmzwwm Thas person 1
Box ly the gpplicant's Siate (that Is, country) of rasidence ifno Siate of I inclicmstedd belfow) D

applicant only
WERNER, Rolf-Gunther [X] epplscant and mventor
Hugo-Haenng-Str 72 inventor only (If this check-bax
88400 Biberach an der Riss L] Sk e o
DE Apphcant'sregusirsuonNo withthe Offica
State (tAat Is, country) of nahonality” Sute (that is, country) of residence
DE DE
et [laire [JiGegiecss [X]suiiy [iieaiogs

m Further applicants and/or (further) ;nventors are indicated on a contmuation sheet

Box No IV AGENT OR COMMON REPRESENTATIVE, OR ADDRESS FOR CORRESPONDENCE

The person 1dentfied below 13 hereby/has been appointed to act on behalf common
of the appheant(s) before the competent Internahonal Authonties ay D agent D representative

Name and address ﬁnitmﬂw mﬁ_:f:' ﬂm&nﬂmﬂlﬁm Telephone Na.

murt axney)

Facsimule No

Telepnnter No

Agent'sregistration No waththe Office

D Address for correspondence  Mark thus check-box where no agent or comman representative is/has been sppoinited and the
space above 18 used ingtead 1o indicate a special address to which correspondence should be sent

Form PCT/RO/101 (first sheet) (March 2001, reprut July 2001) See Notes to the requasi form
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Sheet No 2

Continnation of Box No I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
if none of the following sub-boxes iy used, this sheet should not be included in the request

e e et e s e | s

Bos L tho epplicant's Saie (thot . aruniry) o residence o Stoteof [] spphicant oaly

GOETZ, Fnednich [3¢] sppicant nd eaventr

Belm Herbstenhof 31 g b g by Fo o
72076 TObingen

DE Appheant’sregistrationNo with the Office
State (that is, couniry) of nationality” State (that tr country) of resudence

DE DE

E}“th?p'::o':;"glMt [ S emmnnted [ o e el s [X] SAiaonly, ] e Sovmpemenid it

and
e s, (el ot A [

Bect L the applicant s Siate (thatis, coumiry) of residance m.h-d' indicated beice.) D applicant only
TAYAPIWATANA, Chatchai [¥] oty Mo
369/73 Sor Pradoo 1 I b gl by frorny
Janava Rd , BKK
TH Apphicant'sregistration No, with the Office
s:-ln; {that Is, couniry) of nationality- State (that &s, country) of residence:

TH

e [ (JiREEivem. [FSERsy [Johmemi

Nlm ln:l::"dml Fﬂmﬁmrmfamnwwﬁﬁm Thus person 1

hhd-wlhmt': State (that I, camery} of residence [fno State of ix indicated befow) D appheant only

@ apphcant and mventor

EI invenior ulflg (1f this check-box
is marked, do not fill wn below.)

MANOSROI, Jiradej
234/171 Siriwatana Nives Mahidol Road
Nong Hol, Muang Chiang Mal 50000

Applicant’s registration No withthe Office

TH
State fthat Is, country) of nationality” State (that is, country} of remidence.
TH TH
Elrumm:;pg}‘lml Dsuu Dunmg&du@ Eﬁellnmdmnu Dﬂuhumdwmdu
[roparksastamoy 4 e e i e o aw | TS person 18
Bax iz ihe applicant s Swaie (thal is, couniry) of residence uhmf irindicatad below.} D sppheant only
MANOSROI, Aranya ] s o
234/171 Sinwatana Nives Mahidol Road ) marked, dg not ﬁft in bdmv,)
Nong Hor, Muang Chiang Mai 50000
TH Applicant’s regiatration No. wath the Office
State (that is, couniry) of nahonality State (that iy, country) of ressdence
TH TH
T peaarnent [ e Jlfsisyas, [ty [ obmsied

EI Further applicants and/or (further) mventors sre indicated on encther continuation sheet.

Form PCT/RO/101 (continuation sheet) (March 2001, repnnt July 2001) See Notes to the request form
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SheetNo, 3
Mark the applicable check-boxey below ot least one must be marked.

Box No. V' DESIGNATION OF STATES

The followng demgnations are hereby made under Rule 4 9(x).

Reglonal Patent

[ AP ARIPO Patent GH Ghans, GM Gambia, KE Kenya, L5 Lesotho, MW Malaw:, M2 Mozambigue, SD Sudan,
SL Sterma Leons, SZ Swanland, TZ United Republic of Tanzama, UG Ugands, ZW Zimbabwe, and any other State which 1
a Contracting Siate of the Harare Protocol and ofthe PCT

Eurasian Patent* AM Armenis, AZ Azerbaiyan, BY Belarug, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
RU Russman Federution, TJ Tajikistan, TM Turkmenistan, and any other State which 13 8 Contracting State of the Eurasian
Patent Convention and of the PCT

European Patent AT Austria, BE Belpum, CH & LI Switzerlend and Liechtenstein, CY Cyprus, DE Germany,

DK Denmark, ES Spairt, FI Fugland, FR France, GB United Kangdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg,
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, TR Turkey, and any other State which i a Contracting State of
the European Patent Convention and of the PCT

OAPI Patent- BF Burkma Faso, BJ Bemun, CF Central Afnican Republic, CG Congo, CI Cdte d'Ivoire, CM Camercon,
GA Gabon, GN Guines, GW Guinea-Bigsau, M1, Mali, MR Maurtania, NE Niger, SN Senegal, TD Chad, TG Togo, and any
other State which 13 a member State of OAPI and lCmﬁlﬂml me PCT (ifother kind of protect:on or treatment desired,

specyy on dotted ling) A& - Fquadon ¥

Nationsl Patent () other bind of proteciion or ireatment desired, specify on dotted ling)

M Ea

® Er

B oA
Fole?

[} PH Phillppines
a

O
0

@ AE United Arsb Enurates ] GH Ghana . B MXMexico

Il AG Anhgua and Barbuda b GMGambu Of MZ Mozambique

i AL AMbeni & HR Crosta @ NO Norway

R AM Armenn K BU Hungary Kl NZ New Zealand

B AT Austna K 1 Indonesa ® PL Poland

B AU Austmalia B IL il PT Portugal

B AZ Azetbayen K IN Indw @ RO Roman

i BA Bomis and Herzegovina K 1S Jceland [ RU Rugsan Pederstion
W BB Barbados K JP Japan

B BG Bulgam M KE Kenyn B 8D Sudan

i BR Bran! i XG Kymgymua ] SE Swedm

¥ BY Belarus M KP Democratc People’s Republic ] SG Smgapore

M BZ Belze of Korea & SI Slovenn

i@ CA Canada & KR Republic of Korea & SK Slovaioa

i CH & LI Swarzeriand and Liechtenstein Bl KZ Kazakhatan ¥ SL SierraLeone

M ON Chma K LC SmotLuen B T Taplastan

§ Co Colombn [B LX SnLanka B T™ Tudanenutan

i CR Casta Rica @ LR Libernn O TR Turkey

i cu cubs [® LS Lesotho [l TT Tnmdad end Tobago .
B CZ Crech Repubhic B LT Lithusna

i DE Germany W LU Luxembourg I TZ United Republic of Tanzanu
& DK Demmark Kl LV Latvn B VA Ulkmine

B DM Dormmuce R ™A Moroceo 0 UG Uganda

B pz Algera K| MD Republic of Moldova (@ US Umted States of Amenca
R EC Ecusdor

Kl EE Estonla K MG Madagascar X UZ Uzbeiastan

X ES Span i@ MK The former Yugoslav Republicof [f) VN Viet Nam

R F1 Finland Macedona YU Yugosiavis

) GB United Kingdom i@ MN Mongoln K] ZA South Afnca

Rl GD Greaada K MwWMalaw ® Z\W Zaubsbwe

K GE Georgn

Check-boxes below reserved for designating States which have become party to the PCT afler ussuance of this sheet

a
a

Precautionary Designation Statement In addition to the demignations made sbove, the appheant also makes under Rule 4 S(b) all
other demgnations which would be permitted under the PCT except any designation(s) indicated mn the Supplemental Box as being
excluded from the scope of this statement The applicant deciares that those addinonal demgnatons are subject to confirmabon and that
any designation which 13 not confirmed before the expiration of 15 months from the pnonty date us to be regarded as withdrawn by the

applicant at the expiration of that ime himit. (Confirmation (incliuding fees) must reach the recerving Office within the 15-month frma imit)

Form PCT/RO/101 (second sheet) (July 2001) See Notes to ihe reques! form
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Box No. VI PRIORITY CLAIM

The prioaty of the followmg earlier application(s) 13 hereby clumed

Filing date Number Where earlier application 15

f earl
of{:;lﬁm‘m:pp'hmn ofesrter spplicution national apphcanon | regional apphcation *| internabonal application

country regional Office recerving Office

LAy WO 2060

em ()
“antzo00] | cBOO27 TIOR8 GB

1tem (2)

item (3)

1em (4)

nem (3)

[} Purther pronty claims are mdicated in the Supplemental Box

The recziving Office 18 requested to prepare snd transmut to the International Buresu & certified copy of the earlier spphication(s) (oaly
if the earilrer applicanon was filed with the Office whick for the purposes of this international application is the receiving Office) wiepbfied
ahove ay

Ouawms [Jumm [Jweme [Oene Owmo O O§Ee .,

* Where the earlier application is an ARIPO indicate at lecsi one country Paris Convention
Indurriol Property of one bomber of the Work Trad Orgraneasion for whch hat il appicacion s fied fiole £ S00) Y

Box No. VII INTERNATIONAL SEARCRING AUTHORITY

Cholce of International Searching Aut SA) (if two Internatianal Searching Authorines ¢ io t the
Cholce of fa a ephle g Iwmy(l )@' w&mhm ing fre compelant io carry ou

ISA/ EP

Request to use resnlis of earlier search, reference to that search {if an carlier search has been carned out by or raquested from the
International Searching Authority)
Date (dayimonthivear) Number Country for regional Offfce)

BoxNo VIII DECLARATIONS

The following declarations are contained 1n Boxes Nos VIII (3) to (v) (mark the applicable Number of
check-baxes below and indicaie in the right cobonn the number of each type of declaration) declarations
[] BoxNe viI() Declpration a3 to the identity of the mrventor
D Box No. VIII (i) Declaration as to the applicant's entitlernent, as at the internatiopal fihng

datz, to apply for and be pranted & patent

[0 Box No. VIII () Declarstion as to the spplicant's entitlement, as st the internavonal filing
date, to claim the pnanity of the earlier application

[J BoxNo Vi) Declaraticn of mventorship (only for the purposes of the designation of the
United States of Amenca)

D Box No. VIII (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) (March 2001, repnnt July 2001) See Notes to ihe reguesi form
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Sheet No 5
Box No IX CHECK LIST, LANGUAGE OF FILING

This international application containg

(a) the following number of
sheets in paper form

request (focl
dulnn%im&
description (excluding
sequence Liting part)
clams

shstract

drawings

Sub-iotal pumber of sheety

Blp-oB o

f
Sopmi
uﬁﬂr or not also
Jiled in readable
Jorm, see (b) below) 27

Total number of sheets as

() sequence hsung part of desenption filed 10
computer readable form
() O only (under Section 801(a)(i)}
adda bemg filed
) D e Sos OV,

mﬂd aumber of carriers (dukess,
OM, CD-R or other) on which the

Thas intemauonal spphestion 13 accempanled by the followmg Number

:l;hn'(l) / :enappﬂm:rk-d b in of items

) Bl feccaloulation sheet

2 [0 ongnal separate power of attorney

3 O ongmal general power of attorney

4 e:_;py of general power of attorney; reference number,
if any

5 [J statement explaning lack of mgnature

6B {E:(n:)y dfeumt(l) identified 1n Box No VI ag

7 [Q tamisbon of international application mio

8 [] szpamto indications concerning deposted microorgamsm
or other biclogcal matenal

9 [ sequence listing in computer readable form (indicate also type
and number of carmers {diskette, CD-ROM, CD-R or ather ))

(D) K} copy submtted for the of miernational search
under Rule 137er only (and not as pan of the
international application)

(n) O (oniy where check-box (5)(}) or (b)(1l) is marked in left
column) addisonal copies including, where appheable,
g:el col%y' for the purposes of international search undar

uie ar

() ] together wath relevant statement as 1o the 1denity

sequence lutmg part 1 contamed (addlional of the copy or copies with the sequence listing part
g"‘"”b‘ under item 9(), in mmhmmlslpmhunn = eP
v 10 [ other fipeciy)
Figure of the drawings which Lanoguage of filing of the
should accompeny the abstract mternational sppheanon  English
BoxNo X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next 1 azch signasvre, indicate the name of the person sigring arl the capacity in which the persan signs (if suck aopacily is not alrious from reading the rexss)),

Boehnnger Ingelhemm intemational GmbH

Rﬁ‘.&ﬂd IL‘é(\/O Lot

Dr Markus Wo[Kam

For recerving Offico use only
g 7 Nov 2001

3 Cnnluycbd dlvl:d of actual ﬂﬁpt dua to Illf:uhul
hmely recet papers Or drawimgs com ng
the purported internationsl application P

1 Date of actual recerpt of the purported
mternational application

RoleP

of the required

4  Date of timely rece
correchions voder Arucle 11(2)

Transmittal of search copy delayed

5 Inwemations] Searching Authonty til search f ad
unti te s pa

(if two or more are competent)

* O

For International Buresu use only

ISA/

Date of receipt of the record
bymelnmﬂonllnu:un d

Form PCT/RC/101 (last sheet) (March 2001, reprmt July 2001) See Notes io the request form



PCT/EP01/12857

6/‘5E

PATENT COOPERATION TREATY

I F 3o bbeea)
|EIR 0 3 MRS INTERNATIONAL BUREAU

and 0
PCT 6% s 2X BOEHRINGER INGELHEIM INTERNATIONAL
I GMBH
NOTICE INFORMING THE APPLIEARS OR THE - | 55216 IdgaThia n
COMMUNICATION OF THE INTERNATIONAL ALLEMAGNE-P1890E CD Patents

APPLICATION TO THE DESIGNATED OFFICES ,
31 May 2000

(PCT Rule 47 1{c), first sentence)

_SR;' grseheq | erledt

Date of malling {day/month/yaar} | 5
23 May 2002 {23 05 02) :: ]

Applicant’s or agent's file reference “‘ I
1-1170-PCT S IMPORTANT NOTICE
International application No International filing date {day/month/year) |Priority date (day/month/year)
PCT/EP01/12857 07 November 2001 {07 11 01) 14 November 2000 {14 11 0D}
Applhicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1 Notice [s heraby given that the International Bureau has communicated, as provided in Article 20, tha international application
to the fallowing designated Offices an the date indicated above as the date of maiilng of this notice

KP,KR,US

In accordance wrth Rule 47 1(o), third sentencs, those Offices will accept the present notioe as conclusive evidence that
the communication of the international application has duly taksn place on the data of mailing indicated sbove and no copy
of the Intarnational gpplicstion 1s requirad to be furnished by the appficant to the designated Offica(s)

2 The following designated Offices have waived the requirament for such a communication st this time
AE,AG,ALAM,AP,AT,AU,AZ BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZDE,DK,DM,DZ,EA,EC,
EE,EP,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE KG,KZ LC,LK,LR,LS,LT,LU,LV,MA,
MD,MG,MK,MN,MW,MX,MZ,NO,NZ,0A,PH,PL,PT,RO,RU,SD,SE,SG,S!,SK,SL,TJ),TM, TR, TT,TZ,UA,

The commurication will ba made to those Offices only upon their request. Furtharmora, those Offices do not require the
apphcant to furnish a copy of the international application (Rule 49 1{a-bis))

3 Enclosed with this notice I1s & copy of the International application as published by the International Bureau on
23 May 2002 (23 05 02) under No WO 02/40860

4, TIME LIMITS for filing a demand for intematbonsl pralimmmary examinaton and for entry into national phase

The applicable time imit for entering the national phase will, subject to what 1s said 1n tha following paragraph ba 30 MONTHS
from the prionty dete, not only in respect of any elected Office If a demand for international preliminary examination is filed
before the axpiration of 18 months from the priority dats, but also In respect of any designated Office, in the abssnce of

fiing of auch demand, where Article22{1) as modified with eifact from 1 April 2002 applias in respact of the designatad Office
Far further details, ses PCT Gazette No.44/2001 of 1 Novamber 2001, pages 19828, 19932 and 18934, as well as the PCT News

letter, October and November 2001 and February 2002 1ssues

In practies, tme Gmits other than the 30-momth tme himit will continus to apply. for vanous peniods of tims, in respect of certain]
designated or alected Offices For regular updates on the applwable time hmit=(20,21,30 or 31 manths , or other time himit),
Office by Office, refer to the PCT Gazetts, the PCT Nawsletter and the PCT Apphcant's Guide, Volume I, National Chapters, all
avallable from WIPO's Inmternet site, at http /Awww wipo int/pct/sn/index html

For filing a demand for international preliminsry examination, ses the PCT Applicant's Guide, Volume VA, Chapter IX Only an
an applicant who is 8 national or resident of a PCT Contracting State which is bound by Chapter |l has the right to flle 8 demand
for international preliminary exam:nation (et present, all PCT Contracting States are bound by Chapter (i)

it 1s the sppiicant’s sole responsibility to montor all these limits.

Tha International Buresu of WIPO Authorized officer
34, chemin des Colombattes J Zghra
1211 Geneva 20, Switzerland
Facsimile No {41-22) 740 14 36 Telephona No. {41 22) 338 81 11

Form PCTAB/308 (April 2002) 4858151
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NOTICE INFORMING THE APPLICANT OF THE COMMUNICATION OF
THE INTERNATIONAL APPLICATION TO THE DESIGNATED OFFICES

N ke

PCT/EPQ1/12857

&2

Date of maiing {day/month/year)

23 May 2002 (23 05 02) IMPORTANT NOTICE
Applicant's or agent's flle refsrence International application No

1-1176-PCT PCT/EPQ1/12857

declaration that the applicant does not wish to make amendments

The applicant is hereby noufied that, at tha time of estabishment of this Notice, the hme limit under Rule 48 1 for maleng
amendments under Article 19 has not yet explired and the international Bureau had receivad nether such amendments nor a

Farm PCTAB/308 (continuation sheet) (Apnl 2002)
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OFFICES NOTIFIED OF THEIR ELECTION BOEHRINGER INGELHEIM INTERNATIONAE _ ,
GMBH o=
(PCT Rule 61 3) 55216 Ingelheim/Rheln
Germany
Date of mailing (day/monthiyear)
07 November 2002 (07 11 02)
Applicant’ gent’s file rafe
eper e IMPORTANT INFORMATION
Imemational application No. internatronal filing date (day/month/yaar) | Priority date {day/month/year)
PCT/EPO01/12867 07 November 2001 (07 11 01) 14 November 2000 (14 11 00)
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1 The applicant Is hereby informed that the International Bureau has, according to Article 31{7), notified each of tha following
Offices of its election
EP AT,BE,CH,CY,DE,DK,ES,FIFR,GB,GR,IEIT,LUMC,NLPT,SETR
National AU,BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,PL,RO,RU,SK,US

2 The following Offices have walved the requirament for the notlfication of their slection, the notification will be sent to them
by the Intemational Bursau only upon their request
AP GH,GM,KELS,MW,MZ,SD,SL,SZ,TZ,UG,ZW
EA AM,AZBY KG,KZMD,RU,TJ,TM
OA BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG
National AE,AG,AL,AM,AT,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZ,EC,EE,
ES,FI,GD,GE,GH,GM,HR, HU,ID,IN,IS,KE KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,
MK, MW ,MX,M2,NZ,PH,PT,SD,SE,SG,SI,SL,TJ,TM, TR, TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW

3 The applicant is reminded that he must enter the “national phase" before the sxpiration of 30 months from the pnonty date
bafore sach of the Offices listed above This must be done by paying the national fee(s) and furmnishing , If prescribed, a
transiation of the international apphoation {Article 39({1)(a)), as well ag, whera appiloable, by furnishing a transiation of any
annexes of the international preliminary examination report {Article 38(3){b) and Rule 74 1)

Soma affices have fixad time limrts sxpiring later than the above-mentioned time imit For detalled Information about the
applicable tima imits and the acts to be performad upon entry into the national phase before a particular Office, see Volume Il
of the PCT Applicant's Guide

Thae entry Into the European regional phase Is postponed until 31 months from the prionty date for all States designated for
the purposes of obtaining a European patent

The International Bureau of WIPQ Authorized officar
34, chemin des Colombettes Farid ABBOU
1211 Geneva 20, Switzerland

Facsimlle No (41 22) 740 14.35

Telaphone No (41-22) 338 83.38

Form PCT/IB/332 (September 1857) 5247302
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Applicant's or agant's flls reference
1-1170-PCT IMMPORTANT NOTIRCATION
Intemational appilcation No International filng date (day/monifvyeer) Prioiiy date (dawmont!vyear)
PCT/EP01/12857 07/11/2001 14/11/2000
Appiicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1 The applicant Is hereby notified that this Internationa! Preliminary Examining Authonty transmits herewith the
intemational prellminary examination report and its annexes, if any, established on the intematonal application

2 A copy of the report and its annexas, If any, 1s being transmitted to the International Bureau for communication
to all the elected Offices

3 Where required by any of the elected Offices, the International Bureau will prepare an English transiation of the
raport (but not of any annexes) and will transmit such transiation to those Offices

4 REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (fling
translations and paying national fees} within 30 months from the priority date (or later In some Offices) (Article
38(1)) (see also the rerminder gent by the International Bureau with Form PCTAB/301)

Whers a translation of the international application must be furmished to an elected Office, that translation must
contaln a translation of any annexes to the intemational preliminary examination report It Is the applicant's
rasponsibliity to prepare and fumish such translation directly {0 each elected Office concemed

For further details on the applicable time Iimits and requirements of the elected Offices, see Volume Il of the
PCT Applicant's Guide

For the purpose of deciding whether the claamed invention 1s patentable or not, the slected Offices may apply
cntena addttional to or different from the critenia on which the international preliminary examination report 18
based (see Articles 27(5), 33(5)) Addiional cntena may include e g exemptions from patentability and the
requirements of anabling disclosure and of clanty and support of clams

Nam@ and mallng address of the IPEA/ Authorized cificar

——— Europaan Patent Office COX,B
D-80208 Munich
Tel +49892389 -0 Tx 523656 epmu d

Fax. +49 B9 2308 - 4485 Tel +49 B9 2399-8062

Form PCT/IPEA/418 (July 1982)
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Appicant or agent's fie referance Ses Notification of Transmittal of Intmational
1-1170-PCT FOR FURTHER ACTION  praliminary Examination Report (Form PCTAPEA/416)
Inlsmational application No inlemational flling date (daynonthyear) Priorlty date {dey/monthysar)
PCT/EPO1/128B57 07/11/2001 14/11/2000
intemational Patent Classification {IPC) or national clessification and IPC
C12N15/62
Appficant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1 This Intemational preliminary examination report has been prepared by this intematlonal Preliminary Examining Authority
and |s transm1tied o the applicant according fo Arficie 38

2 This REPORT consisis of a total of 4 shests, including this cover sheat

B This report Is also accompanied by ANNEXES, | @ sheats of the descripbon, claims and/or drawings which have
been amended and are the basis for this report and/or gsheels contalning rectifications made before this Authority
{ses Rule 70 15 and Sectlon 807 of the Administrative Instructions vnder the PCT)

These annexss conelst of a total of 9 shsets

3 This report contalns indications relating to the following items.

I B Basls of the report
I 0O Prorty
il O Non-astablishment of opinion with regard to novelty, Inventive step and Indusirial applicabllity
iv [ Lack of unlty of Inventon
v & Reasoned statement under Article 35(2) with ragard to novelty, inventiva step or industrial applicabilrty;
clations and explanations suporting such statement
vi O Coertain documents cited
vii [0 Certain defects in ths intemational applicaton
Vil O Certain observations on the Intamational application
Data of submission of the demand Date of completion of this report
29/05/2002 26 112002
Name and malling address of the Inlemational Authorized officer
preiminary examining authortty”
European Patent Office
Q) D-80298 Munich Bassias, |
Tel +40 88 2308 - 0 Tx. 523856 epmu d
Fax: +49 89 2309 - 4465 Telaphone No +49 89 2399 8108

Form PCTAPEA/408 (cover sheet) {January 1894)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No PCT/EPQ1/12857

| Basls of the report

1 With regard to the elements of the international application (Replacement sheals which have been furrished to
the receiving Office In response to an invitation under Ariicle 14 are referred to in this report as “onginally filed”
and are not annexed lo this report since they do not contain amendments (Rules 70 16 and 70 17))
Description, pages-

1-28 as originally tiled

Clalms, No :

1-34 as received on 12/11/2002 with lstter of 12/11/2002

Drawings, sheets

1/15-16/15 as onglnalty filed

Sequence listing part of the description, pages*

1-27, as originally filed .

2 With regard to the language, all the elements marked above were avallable or fumished to this Authority In the
language 1n which the intemational application was filed, unless otherwise indicated under this item

These alements were avaiiable or furmished to this Authority in the foliowing language , which s

O the language of a translation furmished for the purposes of the intemational search {under Rule 23 1({b))
O the language of publication of the intamational application (under Rule 48 3(b))

O the language of a translation fumished for the purposes of international prelminary exammation (under Rule
55 2 and/or 55 3)

3 Wih regard to any nucieotide and/or amino acld sequence disclosed in the international appiicaton, the
international preliminary examination was carrled out on the basis of the sequence listing

contalned n the international application in written form

filed together with the International application in computer readable form
furmished subsequently to this Authorty in written form

fumished subsequently to this Authority in computer readable form

The statement that the subsequently furmished written sequence ksting does not go beyond the disclosure in
the international application as filed has been fumished

The statement that the information recorded in computer readable form 1s identical to the wniten sequence
Iisting has been fumished

O Ooo®mrR®@

4 The amendments have rasulied in the cancellation of

Form PCTAPEA/409 (Boxas I-VIll, Sheet 1) (July 1098)
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Intemnabonal application No PCT/EP01/12857

0O the descrniption, pages

O the claims, Nos

O the drawings, shests
5 O

This report has been established as If (some of) the amendments had not been made, since they have been

considered to go beyond the disclosure as filed (Rule 70 2{c))
(Any replacement sheet contalning such amendments must be referred lo under itam 1 and annaxed o this

report)

6 Addhonal observations, if necessary

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicabliity,
cltations and explanations supporting such statement

1 Statement
Novaelty (N) Yes
No
Inventive step (IS) Yes
No

Industtial applicability (IA) Yes
No

2 Citations and explanations
see veparate sheet

Form PCTAPEA/A09 (Boxas I-Vill, Shaat 2) (July 1988)

Claims
Claims

Claims
Claims

Claims
Clams

1-34

1-34

1-34



INTERNATIONAL PRELIMINARY Intemational apphicaton No PCT/EP01/12857
EXAMINATION REPORT - SEPARATE SHEET

Beltem V

1 The application relates to methods for production of DNA-denved tissue
plasminogen activator (tPA) or Kningle 2 Serine protease molecules (K2S)

2 The amended claims filed with the letter of 12 11 2002 appear to be allowable
under Articles 19(2) and 34(2)(b) PCT

3 Inthe methods described in the present application, the DNA coding for the
molecules to be produced 1s operably linked to the DNA coding for the signal
peptide OmpA
The use of OmpA as a signal peptide for the production of tPA or K2S is neither
known nor considered obvious in the prior art
The pnor art used, refers to methods where PelB s used as a signal peptide
However, it appears that OmpA-K2S fusions are superior to PelB-K2S fusion
proteins, since the OmpA fusion leads to higher production yields
Consequently, the subject-matter of the present application appears to meet the
requirements of Article 33(2)-(4) PCT

4  Adaption of the descniption to the amended claims, including references to the
prior art (D1-D3) needs to be done in the national phases

Form PCT/Separate Sheat/408 (Sheet 1) (EPO-April 1997)

g I




_A€riLlenoe  1B.09 +T4y=r30l-ng-21 /2 . RT PHARMA KG
Pnnted 21- 11-2002 CLMSPAMI_J ' 01 996596-EP0112857

L e . T

- el -

Amended Claims (13.11.2002)

Method for the production of recombmant DNA-denved tissue plasminogen activator (tPA),

a tPA variant, a Kningle 2 Serne protease molecule (K28) or a K28 vanant in prokaryotic
cells, wherein saud tPA, (PA variant, K2S molecule or K25 vanant 15 secreted extracellularly

as an active and correctly folded protein, characterized in that the prokaryotic cell contains
and expreases & vector comprising the DNA coding for said tPA, tPA vapant, K25 molecule
or K28 vaniant operably linked to the DNA coding for the signal peptide OmpA.

. Method eccording to claim 1, charactensed in that said the prokaryotic cell contains and

expresses & vector compnsing the DNA coding for said tPA, tPA variant, K28 molecule or
K2S vanant operably hnked to the DNA coding for the signal pephde OmpA which 15
operably linked to the mnueleic acid molecule defined by the sequence
TCTGAGGGAAACAGTGAC (SEQ ID NO-1) or a functional derivative thereof.

. Method according to claim 1 or 2, characterised in that the prokaryotic cell 1s E. coli.
4, Method according to ane of claims 1 to 3, characterised 1n that the i€ following steps are

carried out:

a) the DNA encoding the tPA, tPA variant, K2S molecule or K2S vanant is amphified by
PCR;

b) the PCR product 15 punfied;

c) sa1d PCR product is inserted into a veotor compnamg the DNA coding for OmpA mignal
peptide and the DNA coding for gplll in such a way that sad PCR product 1s operably linked
upstream to the DNA coding for the OmpA sigaal s2quence and linked downstream to the
DNA coding for gpIll of said vector;

d) that a stop codon 18 inscrted between swmid tPA, tPA vanant, K28 molecule or K28 variant
and gplIl,

e) said vector 1$ expressed by the prokaryotic cell,

f) the tPA, tPA vaniant, K28 molecule or K2S vanant is purified.

Method accordmg to one of claums 1 to 4, characterised 1n that the vector 1§ a phageoud
vector comprising the DNA coding for OmpA signal peptide and the DNA coding for gplll
Method according to one of ¢laums 1 16 5, charactensed in that the vector 1s the pComb3HSS
phagermd

Jure -
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7. Method according to one of claums 1 to 6, charactensed m that the DNA Sequence of OmpA

)

linked upstream to X2S comprises the following sequence or a variant due to the degenerate
nucleotide code:
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGG
CCCAGGCGGQCCTCTGAGGGAAACAGTGACTGCTACTITGGGAATGGGTCAGCCT
ACCGTGGCACGCACAGCCTCACCBAGTCGGGTGCCTCCTGCCTCCCGTGGAATTC
CATGATCCTGATAGGCAAGGTITACACAGCACAGAACCCCAGTGCCCAGGCACT
GGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTG
GTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCC
TGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAG
GGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCA
CAGGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGC
TGGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGA
CGGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAAT
TTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATCGATGACACTTACGACAA
TGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGC
AGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGA
CGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCITITCTATIC
GGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATC
ACAACATITACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACT
CGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATICGGGA
GGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTITGGTGGGCATCATCAGCT
GGAGCCTGGGCTOTGGACAGAAGGATGTCCCGGGTGTOTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQIDNO 2)

Method according to one of claims 1 to 7, characterised m that the DNA Sequence of OmpA.

compnses the following sequence
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTITCGCTACCGTGG

CCCAGGCGGCC (SEQ ID NO.3)
Method according to one of ¢laims 1 to 8, characterised in that the DNA Scquence of OmpA.
cansists of the following sequence.

72

Enpfapngs AMENDED SHEET f‘l':2-1 ‘i— -éOOéj




L‘l‘a..l.f LUDL LD u: 1%J ruwd wn~LZoaildL ..u. Tlmiu e g
e b

Pnntad 21- 11-209_@1 'CLMSPAMD 4 »01995596-EP0112357]

v mimes ket dem Vot el Soliniegien — ¥ R el L T T m— 1

/4

ATGAAAAAGACAGCTATCGCGATTGCAGTAGGCACTGGCTGGTTICGCTACCGTGG
CCCAGGCGGCC (SEQ ID NO-3)

10. Method according to one of elaims 1 to 9, chamctenised in that the DNA of the tPA, tPA
vaniant, K28 molecule oxr K2 vanant is preceeded by a lac promotor and/or a nbosomal
binding site.

11. Method according to one of claims 1 to 10, characterised in that the DNA coding for the tPA,
tPA variant, K2S molecule or K2S vanant is selected from the group of DNA molecules
coding for at least 90% of the amino acids 87 — 527, 174 ~ 527, 180 — 527 or 220 - 527 of the
humnan tissue plasminogen activator proten.

(  12.Mecthod according to one of claims 5 to 11, characterised in that the DNA Sequence of K28
cotnprises the following sequence or & fimctional vanant thercof or 2 vanapt duc to the
degenerate mucleotide code:
TCTGAGGGAAACAGTGACTGCTACTITGGGAATGGATCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTICCATGATCCTGAT
AGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAA
ACATAATTACTGCCQGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCG
GCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTITACCAAGCACAGGAGGTCGCCC
GGAGAGCGOTTCCTGTGCGOGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTG
CCGCCCACTGCTTCCAGOAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGG
CAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAA
e ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTG
CTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCA
CTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCT
CTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTITCTATTCGGAGCGGCTGAAG
GAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTA
ACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGC
CCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGT
GTCTGAACGATGGCCGCATGACTTTGGTGGACATCATCAGCTGGGGCCTGGGCTG
TGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTG
GATTCGTGACAACATGCGACCGTGA (SEQ ID NO:4).
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14.

15,

Method according to one of claima 5 to 12, characterised in that the DNA Sequence of K28
consists of the following sequence;
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCQAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGAT
AGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGOGGCAA
ACATAATTACTGCCGGAATCCTGATGOGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCG
GCCTGAGACAGTACAGCCAGCCTCAGTITCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCC
GGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTICTG
CCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGG
CAGAACATACCOGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATICGATGATGACACTTACGACAATGACATTIGCGCTG
CTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCA
CTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCT
CTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAG
GAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTA
ACAGAACAGTCACCGACAACATGCTATGTGCTGGAGACACTCGGAGCGGCGGGC
CCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGT
GTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTG
TGGACAGAAGGATGICCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTG
GATTCGTGACAACATGCGACOGTGA (SEQ ID NO.4).

DNA moleculs charactenzed in that it is coding for

a) the OmpA protein operably hinked to

b) a DNA molecule coding for a polypeptide containing the kringle 2 domain and the serne
protease domain of tissue plasminogen activator protesn.

DNA molccule according to claim 14, charactenized in that said DNA sequence comprises the
following sequence or a variant due to the degenerate nucleotde code:
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTITCGCTACCGTGG
CCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTITGGGAATGGGTCAGCCT
ACCOTGGCACGCACAGCCTCACCGAGTCGGGTACCTCCTGCCTCCCATGGAATTC
CATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACT

101996596-EPO1 1‘235'_fj
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GGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTG
GTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCC
TGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCACATCAAAGGAG
GGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCA
CAGGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGACATACTCATCAGCTCCTGC
TGGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCAGCCCCACCACCTGA
CAGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAAT
TTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAA
TGACATTGCGCTGCTGCAGCTGAAATCAGATICGTCCCGCTGTGCCCAGGAGAGC
C ACCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGA
CGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTC
GGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATC
ACAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACT
CGGAGCGGCGGGCCCCAGGCAAACTTGCACBGACGCCTGCCAGGGCGATTCAGGA
GGCCCCCTGGTUTGTCTGAACGATGGCCGCATGACTITGGTGGGCATCATCAGCT
GGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO.5)

16 DNA molecule according to claim 14 or 15, characterized in that smd DNA sequence consists
of the following sequence:
ATGAAAAAGACAGCTATCGCGATTAGCAGTGGCACTGGCTGGTTTCGCTACCAGTGG
CCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCT
ACCGTGGCACGCACAGCCTCACCGAGTCOGGTGCCTCCTGCCTCCCGTGGAATTC
CATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACT
GGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTG
GTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACYGTGATGTGCCCTCC
TGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAG
GGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCA
CAGGAGGTCGCCCGGAGAGCGGTTCCTIGTGCGGGGGCATACTCATCAGCTCCTGC
TGGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGA
CGATGATCTTGQGCAGAACATACCGGGTGGTCCCTGGCCGAGGAGGAGCAGAAAT
TTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAA

5) Epfanss AMENDED SHEET [12-11-2002)
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TGACATTGCGCTGCTGCAGCTGAAATCGOATTCGTCCCGCTGTGCCCAGGAGAGE
AGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGA
CGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTICTATTIC
GOAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATC
ACAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACT
CGGAGCGACGAGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGRA
GGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCT
GGGGCCTAGGCTGTGBACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 5)

17. DNA molecule according to one of claims 14 to 16, charactenized in that seid DNA sequence
b) is coding for at least 90% of the amuno acids 87 — 527 of the human tssue plasmmogen
activator protein

18. DNA molecule according to onc of claims 14 to 17, characterized in that said DNA sequence
b) is codmg for at least 90% of the smino acids 174 — 527 of the human hssue plasmmogen
activator protein.

19 DNA molecule according to any one of claims 14 to 18, charactenzed in that said DNA
sequence b) 15 coding for at least 90% of the amino acids 180 — 527 of the human tissue
plasminogen activator protem.

20 DNA malecule according to any one of clamms 14 to 19, characterized in that said DNA

(' sequence b) 1s coding for at least 90% of the amino acids 220 ~ 527 of the human tissue

plasminogen activator protein.

21. DNA molecule according to any one of claims 14 to 20 charactenzed in that smd DNA
sequence b) 1s hybndizing under strmgent conditions to the following sequence:
TCTGAGGGAAACAGIGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGAT
AGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAA
ACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCG
GCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCC
GGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTAGATTCTCTICTG
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CCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGATGATCTTGGG
CAGAACATACCGGGTGGTCCCTGGCOAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTG
CTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCA
CTGTGTGCCTTCCCCCGGCGGACCTGCAGCTACCGGACTGGACGGAGTGTGAGCT
CTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAG
GAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTA
ACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGC
CCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGT
GTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTO
TGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTG
GATTCGTGACAACATGCQACCGTGA (SEQ ID NO:7)

22 DNA molecule according to any one of claims 14 to 21, characterized in that said DNA

sequence b) consists of the followrng sequence-
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGAT
AGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAA
ACATAATTACTGCCGGAATCCTGATGOGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTICCTGCTCCACCTGCG
GCCTGAQACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGA
CATCGCCTCCCACCCCTGGCAGGCTGCCATCTITGCCAAGCACAGGAGGTCGCCC
GGAGAGCGGTTCCTGTGCGGAGGCATACTCATCAGCTCCTGCTGGATTCTCTICTG
CCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGG
CAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTITGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGCGCTG
CTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCA
CTGTGTGCCTITCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCT
CTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTICTATTCGGAGCGGCTGAAG
GAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAACATITACTTA
ACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCAGCGGGC
CCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCIGGTGT
GTCTGAACGATGGCCGCATGACTTTGATGGGCATCATCAGCTGGGGCCTGGGCTG

e = A8 —mm— -
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TGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTG
GATTCGTGACAACATGCGACCGTGA (SEQ ID NO:7)

23. Fusion protein of OmpA. and K28, charactensed in that it comprises 2 protein characterized

by the followmng amuno acid sequence:
MEKKTAIAIAVALAGFATYAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSM
ILIGKVYTAQNPSAQALGLGKHENYCRNPDGDAKFWCHVLKNRRLTWEYCDVPSCST
CGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAH
CFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSD
SSRCAQESSVVRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYP
SSRCTSQHLLNRTVIDNMLCAGDTRSGGPQANLHDACQGDSGGPLYCLNDGRMTL
VGISWGLGCGQKDVPGYYTKVINYLDWIRDNMRPG (SEQ ID NO 8).

24 Fusion protein of OmpA and K28 according to claim 23, charactenised in that 1t consists of a

protem charactenzed by the following axnino acid sequence:
MRKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSM
ILIGKVYTAQNPSAQALGLGKHNY CRNPDGDARPWCHVLKNRRLTWEYCDVPSCST
CGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAH
CFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSD
SSRCAQESSVVRTVCLPPADLQLPDWIECELSGYGKHEALSPFYSERLKEAHVRLYP
SSRCTSQHLLNRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTL
VGISWGLGCGQKDVPGVYTKVTNYLDWIRDNMRPG (SEQ ID NO.B).

25 K28 protein charactenzed by the following amino acid sequence-

SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKHN
YCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIAS
HPFWQAAIF AKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVP
GEEEQKFEVEKYIVHEKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQ
LPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVIDNMLCAG
DTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQKDVPGVYTKY
TNYLDWIRDNMRP* (SEQ ID NO.11).

26. A vector contaiming a DNA sequence according to any one of clams 14 to 22
27. A vector aceording to claim 26, wherein said DINA sequence 1s preceeded by a lac promoter

and a nbosomal binding site.
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28 The vector pComb3HSS containing a DNA according to any one of clamms 14 to 22, wherein
the expression of the gp III protein is suppressed or mmbited by deleting the DNA molecule
encoding said gp III protein or by a stop codon between the gene coding for a & polypeptide
contamning the kringle 2 domain and the serme protease domain of ussue plasmnogen
activator protemn and the protem I gene.

29 A prokeryotic host cell compnsing a DNA -molecule according to any one of claims 14 to 22

30, A prokaryotic host cell comprising a vector according to any one of claims 26 to 28.

31. An E. coh host cell compnaing a DNA molecule according to any one of clams 14 to 22

32 AnE. coli host ce]l comprising a vector according to any one of claims 26 to 28,

33 Use of a DNA molecule according to any cue of claums 14 to 22 or of a vector according to
any one of claims 26 to 28 or a host cell according to any onc of claims 29 to 32 in a method
for the production of a polypeptids baving the activity of tissue plastoinogen activator.

34 Use according to claum 33, wherein said method is a method according to any one of clamms 1
to 13

24
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Meétodos para la produccion a gran escala de un tPA que se deriva de un ADN
recombinante, o de moléculas de K2S§

El invento se refiere al sector de la trombolisis y de la produccién de denvados
del activador de plasminogeno tisular (tPA de tissue plasminogen activator) en celulas
procanéticas

E! invento se refiere a métodos para la produccion de un tPA que se derva de un
ADN recombinante, una vanante de este, o una molécula de K2S (Knngle 2-Senna) o
una vanante de ésta en células procanéticas, en que dicho tPA o dicha K2S o su vanants
se segrega extracelularmente como una proteina activa y correctamente plegada, y la
celula procanética contiene y expresa un vector que comprende el ADN que codifica
dicho tPA o dicha K2S o su vanante, umido operativamente al ADN que codrfica el péphdo
de sefial OmpA Elinvento se refiere ademas a denvados especificos de K2S, obtenibles
por dicho metodo El invento se refiere ademas a dichas moléculas de ADN y al uso de
dichas moléculas de ADN en dichos métodos

Técnica de antecedentes

Un activador de plasminégeno tisular (tPA) es un polipéptido gue contiene 527
residuos de aminoacidos (27) con una masa molecular de 72 kDa La molecula esta
dividida en cinco dominios estructurales De modo aproximado, la region termmnail de N
es un dominio de dedo (finger) cerrado en bucle, que es seguido por un dominio de factor
de crecimiento Dos dominios similares, Knngle 1 y Knngle 2, siguen a continuacion Los
domimos de dede y Knngle 2 se fijan especificamente a los coagulos de fibnna
acelerando con ello la activacidn por la proteina tPA del plasminégeno fijado Secuencia
abajo del Knngle 2 esté situada la proteasa de senna con su sto catalltico situado en el
extremo terminalde C La proteasa de senna es responsable de convertir el plasmindge-
no en plasmina, una reaccidn que resulta importante en la homeostasis de la formaciéon
de fibnna y la disolucidn de coagulos El correcto plagamiento del tPA requiere el
correcto emparejamiento de 17 puentes de disulfuro en la molécula (1)

En el aspecto clinico, un tPA es un agente trombolitico selecto para el tratamiento
de las enfermedades infarto de miocardio agudo, embolia pulmonar, ictus, oclusiones
artenales penféncas, y otras enfermedades tromboembdlicas Tiene la ventaja de no
causar efectos colateraies en la formacion de hemorragias sistemicas y el agotamiento
de fibrinégeno (7) Células de melanoma de Bowes se usaron en pnmer término como
una fuente en la produccion da tPA para finalidades terapeuticas (12) Puesto que se
requiere para uso clinico un proceso compatible con la produccion eficiente de una
proteina punficada en alto grado con buen rendimiento, la construccién de un tPA
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recombinante (r-tPA) de plena longitud progresé hasta llegar a celulas de mamiferos
Células de ovano de hamster chino (CHO) fueron transfectadas con el gen de tPA con
el fin de sintetizar el r-tPA (8, 22) El producto que se denva de un ADN recombinante,
producido por un sistema de fermentacién de un cultvo de células de mamifero, se
cosecha y punfica a partir det medio de cultivo Atraidos por la simphadad y rentabilidad
de la produceidn, se investigaron cierto numero de esfuerzos en la produccién de r-tPA
a partir de microorganismos, especiaimente bactenas, y mas especiaimente a partir de
Eschenchia coli (10, 13, 30) Observando el bajo rendimiento y la formacion de cuerpos
de inclusion, que daban como resultado un plegamiento defectuoso y una enzima
inactiva, se han propuesto numerosas estrategias para solventar estos problemas

Se consideraron vanas vanantes mutantes por delecion, inclusive la de Knngle
2 mas proteasa de senna (K2S) Sin embargo la actividad enziméatica de la K2S
recombinante (r-K2S) se obtuvo solamente cuando se consiguieron procesos de
plegamiento renovado de cuerpos de inclusion punficades procedentes del comparti-
miento citoplasmico (16, 28) Con el fin de ewvitar los complicados procesos de
plegamiento renovado, las impurezas procedentes de las proteinas defectuosamente
plegadas y el suministro de proteinas penplasmicas, se explotaron sistemas especiales
de expresion de bactenas (6, 31) A pesar de la expresién penplasmica del un tPA, la

" expresién excesiva condujo a agregados mactivos, incluso en la condicion oxidante de

grado relativamente alto en el penplasma En la técnica antenor, existen unas pocas
descnipciones de metodos para la preparacidn de una K2S recombinante en E coli Sin
embargo, no existe ninguna descnpcion de un metodo que conduzca a un método barato
para la produccion a gran escala de una K2S biolégicamente activa

Obukowicz y colaboradores (25) expresaron y purficaron una r-K2S procedente
del espacio penplasmico La evidente desventaja de este método la constitula una
operacion suplementana de extraccion penplasmica, que no es apropiada para una
produccion a gran escala

Saito y colaboradores (29) descnben la expresion citoplasmica de unar-K2S Los
autores usaron unos procesos de renaturalizacion in vivo para la r-K2S expresada, que
era punficada a pariir del espacio citoplasmico de E coli como cuerpo de inclusion
Boehnnger Mannheim usa un similar y complicado proceso de desnaturalizacién y
plegamiento renovado, que implica las operaciones de digestién de celulas, solubilizacion
en condiciones desnaturalizantes y reductoras y reactivacion en condiciones oxidantes
en la presencia de GSH/GSSG, que no es rentable (24) y requiere una mutacion de la
secuencia de aminoacidos que tenga posiblemente un potencial antigénico

En 1991, Waldenstrm y colaboradores (34) construyeron un vector (PEZZK2P)
para la secrecién del dommio de Kringle 2 mas proteasa de senna a un matenal
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sobrenadante de cultivo de E coli Se uso hidroxilamina para eliminar el peptido de
fusi6n ZZ a partir de la fraccion punficada de IgGG-Sepharose El agente de disociacion,
hidroxilamina, requena una modificacion de los sitios de disociacion del Kringle 2 mas
proteasa de serina (Asn'” - Ser y Asn'* - Gln) para protegerios de esta manera con
respecto de la digestion por hidroxiamma Sin embargo, la resultante molécula de K28
no nativa y no plegada apropradamente, no es idonea para finalidades terapéuticas No
se descnbié ninguna actividad enzimatica con respecto a la actividad de fijacién de fibnna
y de proteasa La desacostumbrada secuencia puede Incluso activar al sistema
inmunitano humano

El problema que subyace en el presente invento fue por consiguiente proporcio-
nar un metodo aplicable comerciaimente para la produccidn a gran escala de moleculas
de tPA y denvados de ella, p e} ia K2S, en el que la molecula de K2S se segrega en su
forma biologicamente activa dentro del matenal sobrenadante de cultivo

Descripcién del invento

Este problema se resolvio dentro del alcance de las revindicaciones y de la
memoria descnptiva del presente mvento

El uso del singular o plural en las remndicaciones o en [a memona descriptiva no
se pretende de ninguna manera que sea imitativo e incluye también la otra forma

El invento se refiere a un método para la produccion de un activador de
plasminégeno tsular (tPA) que se denva de un ADN recombinante, una variante de tPA,
una molécula de proteasa de Knngle 2 senna (K2S) o una variante de K2S en celulas
procanoticas, en el que dicho tPA, dicha vanante de tPA, dicha molécula de K2S o dicha
vanante de K2S se segregan extracelularmente como una proteina activa y correctamen-
te plagada, cuyo metodo estd caractenzado porque la celuia procanética contiens y
expresa un vector que comprende el ADN que codifica dicho tPA, dicha vanante de tPA,
dicha molécula de K28 o dicha vanante de K25 en union operativa con el ADN que
codifica el péptido de seiial OmpA o un denvado funcional de éste

Sorprendentemente, el uso del peptido de sefial OmpA a solas y/o en
combinacion con los aminoacidos terminales de N, SEGN (SEQ ID NO 9) y SEGNSD
(SEQ ID NO.10), traslada (transloca) al tPA que se deriva de un ADN recombinante, a
la variante de tPA, a la molecula de K2S o a la vanante de K25 hacia la superficie
extenor y facilita la hberacion de la molecula funcional y activa dentro del medio de
cultvo, en un grado mayor que cualquer otro metodo en la tecnica anterior Antes de
cruzar la membrana extenor, la proteina que se denva de un ADN recombinante se
phega correctamente de acuerdo con el metodo del presente invento El peptido de sefial
se separa por disociacion para producir una molecula madura Sorprendentemente, la
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eficiencia de la eliminacién de este peptido de sefial es muy alta y conduce a un
plegamiento correcto de la proteina que se denva de un ADN recombinante

Dicho peptido de sefial OmpA interactua con la Seck y es suministrado a traves
de la membrana intenor mediante energia generada por la SecA, que se fija a los
componentes Sec (SecE-SecY) La SecY forma un poro de secrecién para enviar la
proteina que se deriva de un ADN recombinante de acuerdo con €l invento E| espacio
existente entre la membrana exterior y la membrana intenor de bactenas Gram-
negativas, es decir el penplasma, tiene una condicion de oxidacion mas alta en
comparacion con el espacio citoplasmico Esto sustenta la formacion de enlaces de
disulfuro y el plegamiento apropiado de la proteina que se denva de un ADN recombinan-
te, (p & , la K2S) an el penplasma para producir una molécula activa De acuerdo con el
presente invento, el péptido de sefial sera separado por disociacion para producir una
molécula madura El complejo de secretina de GspD y lipoproteina de GspS en la
membrana extenor sirve como canal de puerta para segregar la proteina que se denva
de un ADN recombinante de acuerdo con el invento hacia el medio extracelular Este
proceso de secrecidn requiere energia, que se genera en el citoplasma por la proteina
que fija nucleétidos, GspE, y luego se transfiere a la protelna de membrana intenor (Gsp
G-J, F y K-N) La GspC transfiere la energia a la GspD formando un enlazador cruzado
entre un conjunto de proteinas de membrana intenor (Gsp G-J, F y K-N} y la GspD
Antes de cruzar con éxito la membrana extenor, la protefna que se denva de un ADN
recombinante se pliega correctamente

El hecho de estar unido operativamente de acuerdo con el invento significa que
el ADN que codifica el tPA, [a vanante de tPA, la molécula de K2S o la vanante de K2S
(que prefenblemente comprende el acido nucleico que codifica SEGN o SEGNSD en su
porcion terminal de N) se clona en inttma proximidad con el ADN de OmpA dentro del
vector a fin de conseguir [a expresion de la protelna de fusion del OmpA y el tPA, la
vanante de tPA, la molecula de K2S o la vanante de K2S y dingir la secrecion en el
extenor de la célula hospedante procandtica TIpicamente, se segrega la mayoria del
tPA, de la vanante de tPA, de la molécula de K2S o de la vanante de K2S, y luego se
puede purficar por metodos apropiados tales como preciptacion con sulfato de amonio
y/o cromatografia de afiridad y operaciones de punficacién uitenores El invento incluye
también el uso de inductores tales como IPTG, o IPTG en combinacién con glicerol, el
mejoramiento de la condicion de incubacion y del periodo de cosecha para hacer maxima
la cantidad de proteina activa

En una realizacién preferida, dicho ADN que codifica el péptido de sefial OmpA
se puede fusionar a un péptido corto caractenzado por la secuencia de aminoacidos
SEGN o SEGNSD o ia secuencia de acido nucleico de codificacion TCTGAGGGAAAC



10

15

20

25

30

35

58

-5-

(SEQ iD NO 20) o TCTGAGGGAAACAGTGAC (SEQ ID NO 1)}, y situado en la porcién
terminal de N o junto a la porcion terminal de N del tPA, de la vanante de tPA, de la
molécula de K28 o de la vanante de K2S Asi, prefenblemente, dicha proteina de fusion
comprende OmpA-SEGNSD -tPA, -vanante de tPA, -molecula de K2S o -vanante de
K28 Lo que es incluso mas prefendo, dichos ammnoacidos caractenzados por SEGN o
SEGNSD pueden ser portadores de una mutacién puntual o pueden estar reemplazados
por un aminodcido no natural Lo que es incluso mas prefendo, puede haber un
espaciador aminoacido o que no sea aminoacido entre el OmpA y el SEGN o0 SEGNSD
y el tPA, [a vanante de tPA, la molécula de K2S o la vanante de K2S Por lo tanto, en un
método preferido de acuerdo con el invento, dicha celula procanética contiene y expresa
un vector que comprende el ADN que codifica dicho tPA, dicha vanante de tPA, dicha
molécula de K2S o dicha vanante de K2S unida operativamente al ADN que codifica el
pephdo de sefial OmpA que esta unido operativamente a la molécula de acido nucleco
definida por la secuencia TCTGAGGGAAACAGTGAC o un denvado funcional de ella
El método de acuerdo con el invento comprende células hosp dantes
procarnicticas tales como, pero sin limitarse a, Eschenchia coll (E coli), Bacillus subti;s,
Streptomyces, Pseudomonas, p e] Pseudomonas putids, Protsus mirabiis, Saccha-
romyces, Pichia o Staphylococcus, p e) Staphylococcus camosus Prefenblemente,
dichas células hospedantes de acuerdo con el invento son bactenas Gram-negativas
Prefenblemente, un método de acuerdo con el invento esté caractenzado también
porque [a celula procandtica es E coli Cepas apropiadas incluyen, pero no se imitan a,
E coli XL-1 Blue, BL21(DE3), JM108, senes de DH, TOP10 y HB101
Prefenblemente, un método de acuerdo con el invento esté caractenzado también
porque se llevan a cabo las siguientes operaciones
a) el ADN que codifica el tPA, la vanante de tPA, la molécula de K28 o la vanante de
K2S se amplifica por una PCR (reaccién en cadena de polimerasa),
b) el producto de PCR se purifica,
¢) dicho producto de PCR se introduce dentro de un vector que comprende el ADN que
codiffica el peptido de sefial OmpA y el ADN gque codifica la gplll de una manera tal que
dicho producto de PCR se une operativamente secuencia amba con el ADN que codifica
la secuencia de seiial de OmpA y se une secuencia abajo con el ADN que codifica la
gplil de dicho vector;
d) se miroduce un coddn de detencién entre dicho tPA, dicha variante de tPA, dicha
molecula de K2S o dicha vanante de K28 y dicha gplli,
e) dicho vector se expresa por la célula procanotica,
f) se punfica el tPA, la vanante de tPA, la molecula de K25 o la vanante de K25
Para !a operacion a) de acuerdo con el invento es importante la eleccion o el
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diseiio de los cabadores para clonar el ADN en la situacion y la direccion correctas del
vector de expresion (véase el Ejemplo 1) Porlo tanto, los cebadores que se ejemplifican
en el Ejemplo 1 y en la Figura 4 constituyen un aspecto importante del presente invento
Por ia gplll de la operacién c¢) se entende Ja proteina de gen lil que esta presente
pnncipalmente en vectores fagémidos El coddn de detencion se introduce para eviiar
la transcnpcion de la gplll, conduciendo de esta manera finaimente a la secrecion de la
tPA, la vanante de tPA, [a molécula de K2S o la vanante de K2S que interesa Se puede
emplear cualquier método apropiado para la introduccion del coddn de detencién, tal
como una mutagénesis dingida a un sitio (p &), Wemner MP, Costa GL (1994) PCR
Methods Appl 4(3) paginas 131-136, Weiner MP, Costa GL, Schoettlin W, Cline J,
Mathur E, Bauer JC (1994) Gene 151(1-2) 119-123, véase también el Ejemplo 1)

Se pueds usar cualquier vector en el método de acuerdo con el invento, pero
prefenblemente dicho vector es un vector fagemido (véase mas adelante)

Prefenblements, un método de acuerdo con sl invento esta caractenzado también
porque el tPA, la vanante de tPa, la molécula de K2S o la vanante de K2S se selecciona
a partir de un activador de plasmindgeno tisular humano (tPA, Figura 16) o de un
fragmento, de una variante funcional, de una vanante alélica, de una subunidad, de un
denvado quimico, de una proteina de fusién o de una vanante por glicosilacion de este
Dichos/as fragmentos, vanantes alélicas, vanantes funcionales, vanantes basadas en el
cédigo degenerado de acidos nucleicos, dichas proteinas de fusidon con una protelna de
tPA de acuerdo con el invento, denvados quimicos o una vanante por glicosilacion de las
proteinas de tPA de acuerdo con el invento pueden incluir uno/a, vanos/as o la totalidad
de los/las siguientes dominios o subunidades o vanantes de ellos/as
1 Dominio de dedo (4-50)

2 Dominio de factor de crecimiento (50-87)

3 dominio de Knngle 1 (87-176) ’
4 dominio de Knngle 2 (176-262)

5 Dominio de proteasa (276-527)

La numeracién y la denominacién de los dominios son conformes al numero de
acceso en el Genbank (Banco Genético) Gl 137119, o0 a Nature 301 (5897), 214-221
(1883)

Més prefenblemente, un método de acuerdo con el invento esté caractenzado
también porque el tPA, la vanante de tPA, la molécula de K2S o la vanante de K2S se
selecciona entre la vanante K2S Knngla 2 (4 ) mas proteasa de senna (5 ) del activador
de plasminégeno tisular humano, o un fragmento, una vanante funcional, una vanante
aléhca, una subunidad, un dervado quimico, una proteina de fusion o una vanante por
glicosilacidn de éste
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Mas preferiblemente, un método de acuerdo con el invento esta caractenzado
tambien porque el vector es un vector fagemido que comprende el ADN y codifica el
péptido de sefial OmpA y el ADN que codifica la gpill

Mas prefenblemente, un metodo de acuerdo con el invento esta caractenzado
también porque el vector es el fagemido pComb3HSS (véase tambien el Ejemplo 1)

Mas prefenblemente, un metodo de acuerdo con el invento esta caractenzado
también porque la secuencia de ADN comprende o consta de la siguiente secuencia de
ADN qus codifica OmpA y K2S o una vanante funcional de ésta o una vanante debida
al cédigo degenerado de nucleotidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCT
ACCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATT
CCATGATCCTGATAGGCAAGGTT TACACAGCACAGAACCCCAGTGCCCAGGCACT
GGGCCTGGGCAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGG
TGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCC
TGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGG
GCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCAC
AGGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCT
GGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACG
CTGATCTTGGGCAGAACATACCGGGTCGGTCCCTGGCGAGGAGGAGCAGAAATTTGA
AGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACAT
TGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCG
TGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACG
GAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCG
GAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCA
CAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTC
GGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGG
AGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTITGGTGGGCATCATCAG
CTGCGGCCTGGCGCTCGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTA
CCAACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 2)

Mas prefenblemente, un metodo de acuerdo can el invento esta caractenzado
tambien porque la secuencia de ADN del OmpA comprende o consta de la siguiente
secuencia, o una vanante funcional de esta o una vanante debida al c6digo degenerado
de nuclectidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 3)

Dicho ADN codifica la siguiente secuencta de aminoacidos del OmpA Por lo
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tanto, el OmpA comprende o consta de una proteina que esta caractenzada por la
siguiente secuencia de aminodcados o un fragmento, una vanante funcional, una vanante
alelica, una subunidad, un denvado quimico o una variante por glicosiiacion de este,
como parte del invento

MKKTAIAIAVALAGFATVAQAA (SEQ ID NO 21)

La regi6n no traducida puede contener un elemento regulador, tal como p @) una
unidad de inicracion de la transcnpcion (promotor) o un intensificador Dicho promotor
puede ser, por ejemplo, un promotor constitutivo, inducible o de desamollo controlado
Prefenblemente, sin descartar a otros promotores conocidos, se usan los promotores
constitutivos del Cytomegalovirus (CMV) humanoe y del virus de sarcoma de Rous (RSV),
asl como los promotores del virus 40 de Simio (SV40) y del Herpes simple Los
promotores inducibles de acuerdo con el invento comprenden promotores resistentes a
anuialétlcos, promotores de choque térmico, el "promotor del virus de tumor mamano"
inducible por hormonas y el promotor de metalotioneina Los promotores prefendos
incluyen el promotor de T3, el promotor de 17, el Lac/ara y el Ltet0-1

Mas prefenblemente, un método de acuerdo con el invento esta caractenzado
tambien porque el ADN del tPA, de la vanante de tPA, de la molécula de K2S o de la
vanante de K2$S es precedido por un promotor lac y/o por un sitio de fijacidn a nbosomas
tal como la secuencia de Shine-Dalgarno (vease también el Ejempio)

Mas prefenblemente, un método de acuerdo con el invento esta caractenzado
también porque el ADN que codifica el tPA, la vanante de tPA, la molécula de K2S o la
vanante de K2S se selecciona entre el grupo de moleculas de ADN que codifican por lo
menos un 90% de los aminoacidos 87 - 527, 174 - 527, 180 - 527 6 220 - 527 de la
proteina del activador de plasminégeno tisular humano

Mas prefenblemente, un método de acuerdo con el invento esta caracterizado
también porque la secuencia de ADN de [a K2S comprende o consta de la siguiente
secuencia
TCTGAGGGAAACAGTGACTGCTACTT TGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGAT
AGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAA
ACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCT
GAAGAACCGCAGCCTGACGTGCGAGTACTGTGATGTGCCCTCCTGCTCCACCTG
CGGCCTCAGACAGTACAGCCAGCCTCAGTTTCCGCATCAAAGGAGGGCTCTTCGC
CGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTC
GCCCGGAGAGCGGTTCCTCGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCT
CTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGAT
CTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAG
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TCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATT
GCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGT
GCTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGG
AGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCGG
AGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCAC
AACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCG
GCAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGA
GGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTITGGTGGGCATCATCAGC
TGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTAC
CAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

E! presente invento se refiere también a vanantes de las moleculas de acidos
nucleicos antes mencionadas debido al cddigo degenerado o a fragmentos de este, a
acidos nucleicos que se hibndan con dichos acidos nucleicos en condiciones ngurosas,
y a vanantes alélicas o funcionales Elinvento se refiere también a acidos nucleicos que
comprenden dicho acido nucleico de K28, fusionado con el 4cido nucleico que codifica
otra molécula de protelna

Condiciones ngurosas, tal como se entienden por una persona experta, son
condiciones que seleccionan una homologla de mas de 85%, prefenblemente de méas de
80% (Sambrook y colaboradores, 1988, Molecular Cloning A Laboratory Manual, 2*
edicion, Cold Spnng Harbor Laboratory Press, Cold Spnng Harbor, Nueva York) La
hibndacién se llevara a cabo p ) en un medio 8x SSC/5x solucién de Denhardt/0,1% de
SDS (SDS. dodecil-suifato de sodio) a 65°C El grado de ngurosidad se decide en la
operaciénde lavado Asl, por ejemplo para una seleccion de secuencias de ADN con una
homologia de aproximadamente 85% o mas, son apropiadas las condiciones 0,2 x SSC/
SDS al 0,01%/65°C y para una seleccion de secuencias de ADN con una homologia de
aproximadamente 90% o mas, son apropiadas las condiciones 0,1 x SSC/SDS al 0,01%/
65°C La composicién de dichos reactivos se describe en 1a cita de Sambrook y
colaboradores (1989, véase supra)

Otra parte importante del presenta invento es una vanante del activador de
plasminégeno tisular humano, que comprende o consta de la proteina de Knngle 2 {4 )
mas proteasa de senna (5 ) (denominada abreviadamente K2S), o una vanante o un
fragmento, una vanante funcional, una variante alélica, una subunidad, un denvado
quimico, una proteina de fusion o una vanante por glicosilacion de ella

La numeracion y ia denominacion de ios dominios son conformes al nimero de
acceso en el Genbank (Banco Gensetico) Gl 137119, o a Nature 301 (5897), 214-221
(1983), en que el dominio de Knngle 2 se extiende desde el aminoacide 176-262 y el
dominio de proteasa desde 276-527 Por lo tanto, de acuerdo con el invento, una
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molécula de K2S prefenda puede inclur los aminoacidos 176-527 inclusive los
aminoacidos situados entre el Knngle 2 y la proteasa (aminodcidos 263 a 275,
ejemplificados en la Figura (estructura A)) Una molecula de K2S de acuerdo con el
invento comprende la parte mimima del domimo de Knngile 2 y el dominio de proteasa
reteniendo todavia la actividad de proteasa y Ia actividad de fijacién a fibnna (medida tal
como se ejemplifica en la memona descriptiva y en el ejemplo) Dicha molécula de K2S
de acuerdo con el invento comprende los aminoacidos SEGN o SEGNSD en su porcién
terminal de N (véase /nfra) Una molecula de K28 prefenda no incluye los aminoacidos
1 a3 obien 1 a5 de ia molecula de tPA Preferiblemente, una molécula de K2S de
acuerdo con el invento tiene el aminoacido Asn en las posiciones 177 y 184, es decir que
no requiere las modificaciones que se descnben en la cita de Waldenstrdm para
presentar una posibilidad mejorada de producctén con un metodo de acuerdo con el
invento Por lo tanto, una molecula de K2S preferida de acuerdo con el invento tiene la
secuencia nativa de aminoacidos (ninguna mutacién) a diferencia de las moleculas
conocidas por ia técnica anterior Lo que es sumamente prefendo, dicha molécula de
K2S de acuerdo con el invento es una molecula caractenzada por la secuencia nativa de
aminoacidos o partes de ésta, que tampoco tiene los aminoacidos 1 a3 o bien 1 a 5 del
tPA y comprende en el extremo terminal de N los aminoacidos SEGN o SEGNSD para
presentar una posibilidad mejorada de produccton y/o un plegamiento correcto de la
molécula

Es esencial que la proteina K2S de acuerdo con el invento comprenda en su
porcién terminal de N un péptido caracterizado por la secuencia de aminoacidos SEGN
que permite ventajosamente una producctén comercial con un método como se descnbea
antenormente y que conduce a una proteina K28 correctamente plegada y segregada
Dichos 4 aminoacidos caractenzados por SEGN pueden tener uno o vanos aminoacidos
mas en el extremo terminal de N, pero dichos aminoacidos han de estar situados en la
porcion terminal de N en lugar de en la porcion terminal de C Lo mas preferiblemente,
dichos aminoécidos estin situados en la porcion terminal de N Prefenblemente, los
aminoécidos caractenzados por SEGN pueden ser portadores de una mutacién puntual
o pueden estar reemplazados por un aminoacido no natural

Por lo tanto, en otra realizacion importante el invento se refiere a una proteina
K28, caractenzada porque comprende los aminoacidos definidos por la secuencia SEGN
o una vanante o un fragmento, una vanante funcional, una vanante alelica, una
subunidad, un denvado quimico, una protelna de fusién o una vanante por glicosilacién
de ella

Dichos fragmentos se ejemplifican p €] en ia Figura 10 (estructura B-1) yen la
Figura 11 (estructura B-2) y se extienden entre los aminoacidos 193-527 La estructura
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B-1 tiene el aminoacido nativo Cys en posicion 261, mentras que en la B-2 el aminoacido
esta reemplazado por Ser Fragmentos adicionales de acuerdo con el invento, que
comprenden los aminoacidos 220-527 (Figura 14, estructura C) o que comprenden los
aminoacidos 260-527 (Figura 15, estructura D) pueden ser modificados de acuerdo con
el Invento por adici6n de los aminoacidos SEGN y/o reemplazo del Cys en 261 por Ser
El experto puede determinar la longitud minima de una molecula de K2S de acuerdo con
el invento con el fin de retener su funcién biologica y generar una molecula de K2S con
posibiidad mejorada de produccion y/o comecto plegamiento por adicién de los
aminoacidos SEGN en la porcién terminal de N Por lo tanto, otra realizacién prefenda
es dicha molécula minima de K2S con SEGN en su porcion terminal de N

En otra realizacion importante, el invento se refiere a una protelna K28
caractenzada porque comprende los ammoacidos definidos por la secuencia SEGNSD
o una vanante, o un fragmento, una vanante funcional, una vanante alelica, una
subunidad, un denvado quimtco, una protesna de fusidn o una vanante por glicosilacion
de ésta Dichos fragmentos son ejemplificados p €) en la Figura 12 (estructura B-3) y en
la Figura 13 (estructura B-4) y se extienden entre los aminodcidos 191-527 La estructura
B-3 tiene el aminoacido nativo Cys en posicion 261, mientras que en la B-4 el aminodcido
esta reemplazado por Ser Fragmentos adicionales de acuerdo con el invento, que
comprenden los aminoacidos 220-527 (Figura 14, estructura C) o que comprenden los
aminoacidos 260-527 (Figura 15, estructura D), se pueden medificar de acuerdo con el
invento por adicién de los aminoacidos SEGNSD y/o por reemplazo del Cys en 261 por
Ser El experto puede determinarla longitud minima de una molécula de K2S de acuerdo
con el invento con el fin de retener su funcion biolégica y generar una molécula de K2S
con posibilidad mejorada de produccion yfo correcto plegamiento por adicion de los
aminoécidos SEGNSD en la porcidn terminal de N Porlo tanto, otra realizacion prefenda
es dicha molécula minima de K2S con SEGNSD en su porcién terminal de N

Otra realizacion més prefenda del presente invento se refiere a una proteina K28
que comprende una proteina caractenzada por la siguiente secuencia de aminoacidos
o una vanante o un fragmento, una vanante funcional, una vanante alélica, una
subunidad, un denvado quimico o una vanante por glicosilacién de esta
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKH
NYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIA
SHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRV
VPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADL
QLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLC
AGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGISWGLGCGQKDVPGVYT
KVTNYLDWIRDNMRP* (SEQ ID NO 11)

i/
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De acuerdo con el invento, * significa STOP (es decir, codificado por un codén
de detencion) Esta molecula de K2S es ejemplificada en la Figura 8

Una vanante de la molecula de K2S de acuerdo con el invento se refiere a una
proteina de fusion de K2S que esta fusionada con otra molecula de proteina

Oftra realzacién mas preferida del presente invento se refiere a una proteina K2S
que consta de una proteina caractenizada por la siguiente secuencia de aminoacidos
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKH
NYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIA
SHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRV
VPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADL
QLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDONMLC
AGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGIISWGLGCGQKDVPGVYT
KVTNYLDWIRDNMRP* (SEQ ID NO 11) -

Dichas moléculas de K28 pueden ser codificadas por una molécuia de ADN como
se ha descnto supra Otro aspecto importante del invento se refiers a una molecula de
ADN caractenzada porque codifica
a) la proteina OmpA o un denvado funcional de ella unida/o operativamente a
b) una molécula de ADN que codifica un polipéptido que contiene el dominio de Knngle
2 y el dominio de proteasa de senna de la proteina del activador de plasminégeno tisular

Mas prefenblemente, una molecula de ADN de acuerdo con el invento aesta
caracterizada tambtén porque la secuencia de ADN comprende o consta de la siguiente
secuencia de ADN que codifica OmpA y K28 o una vanante funcional de esta o una
vanante debida al cédigo degenerado de nucledtidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGC
CCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTAC
CGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCC
ATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGG
GCCTGGGCAAACATAATTACTGCCGGAATCCTCGATGGGGATGCCAAGCCCTGGTGC
CACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCT
CCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCT
CTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAG
GAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGG
ATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACG
GTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTT
GAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGA
CATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAG
CGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGA
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CGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATT
CGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACAT
CACAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACAC
TCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGG
GAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCA
GCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTT
ACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID No 2)

Dicha molécula de ADN codifica la siguiente proteina de fusion de OmpA y K2S
Dicha proteina de fusion de OmpA y K28 esta caracterizada porque comprende o consta
de una protelna caracterizada por la siguiente secuencia de aminoacidos o un fragmento,
una vanante funcional, una vanante alelica, una subunidad, un denvado quimico o una
vanante por ghcosilacion de ella y constituye una parte importante del presente invento
MKKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMI
LIGKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCST
CGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAA
HCFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKS
DSSRCAQESSVWWRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRL
YPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRM
TLVGISWGLGCGQKDVPGVYTKVTNYLDWIRDNMRPG (SEQ ID NO 8)

Otro aspecto prefendo del invento se refiere a una molécula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) codifica por lo menos
un 90% de los aminoacidos 87 - 527 de la proteina de un activador de plasminégeno
tisular humano (la numeracion que se usa aqul es como en Gl 137119 o Nature 301
(5897), 214-221 (1983)

Otro aspecto prefendo del invento se refiere a una molécula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) codifica por lo menos
un 90% de los aminoacidos 174 - 527 de la protefna de un activador de plasminogeno
tisular humano

Otro aspecto prefendo del invento se refiere a una molecula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) codifica por lo menos
un 80% de los aminoacidos 180 - 527 de la proteina de un activador de plasminogeno
tisular humano

Otro aspecio prefendo del invento se refiere a una molécula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) codifica por lo menos
un 90% de los aminoacidos 220 - 527 de la protelna de un activador de plasminégeno
tisular humano

Otro aspecto prefendo del invento se refiere a una molecula de ADN de acuerdo
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con el invento, caractenzada porque dicha secuencia de ADN a) se hibnda en
condiciones ngurosas con Ia siguiente secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 3)

Otro aspecto prefendo del invento se refiere a una molecula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN a) consta de la siguiente
sacuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 3)

Otro aspecto prefendo del invento se refiere a una molécula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) se hibnda en
condiciones ngurosas con la siguiente secuencia
TCTGAGGGAAACAGTCGACTCGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATA
GGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAAC
ATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGA
AGAACCGCAGGCTCACGTGGGAGTACTGTCGATGTGCCCTCCTGCTCCACCTGCG
GCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCG
ACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGC
CCGGAGAGCGGTTCCTEGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCT
CTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCT
TGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTC
GAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGG
TCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAG
TGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCGGAG
CGCGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAA
CATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGA
GCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCCATTCGGGAGG
CCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTG
GGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

Otro aspecto prefendo del invento se refiere a una molécula de ADN de acuerdo
con el invento, caractenzada porque dicha secuencia de ADN b) consta de la siguiente
secuencia
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGC
ACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATA
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GGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAAC
ATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGA
AGAACCGCAGGCTCGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCG
GCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCG
ACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGC
CCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCT
CTGCCGCCCACTGCTTCCAGGAGAGGTTITCCGCCCCACCACCTGACGGTGATCT
TGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTC
GAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGG
TCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAG
TGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATICGGAG
CGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAA
CATTTACTTAACAGAACAGTCACCGACAACATGCTGTCGTGCTGGAGACACTCGGA
GCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTICGGGAGG
CCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTG
GGGCCTCGGCTGTGGACAGAAGGATGTCCCCGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

Otra realizacion preferida del invento se refiere a un vector que contiene una
secuencia de ADN de acuerdo con el invento

Otra realizacion prefenda del invento se refiere a un vector de acuerdo con el
invento, en el que dicha secuencia de ADN esta precedida por un promotor lac y un sitio
de fijacion a nbosomas Vectores apropiados de acuerdo con el invento incluyen, pero
no se lmitan a, vectores de virus tales como p g los virus de Vaccimia, Semhki-Forest
y Adenovirus, vectores fagémidos y similares Se prefieren los vectores que se pueden
usar ventajosamente en E coli, pero también en cualquier otra hospedante procanotica
tal como pPROTet E, pPROLar A, miembros de ia familia pBAD, de la familia pSE, de
la familia pQE y pCAL

Ofra realizacion prefenda del invento se refiere al vector pComb3HSS que
contiene un ADN de acuerdo con el invento, en el que la expresién de la proteina gplil
es suprimida o mhibida por delecion de la molecula de ADN que codifica dicha proteina
gplll o por un codén de detencidn situado entre el gen que codifica un polipéptido que
contiene el dominio de Kringle 2 y el dominio de proteasa de senna de la proteina de un
activador de plasmindgeno tisular, y el gen de proteina

Otro aspecto importante del presente invento se refiere a una celula hospedante
procanética que comprende una molécula de ADN de acuerdo con el invento

Otro aspecto importante del presente invento se refiere a una celula hospedante
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procanética que comprende un vector de acuerdo con el invento

Otro aspecto tmportante del presente invento se refiere a una celula hospedante
E col que comprende una molecula de ADN de acuerdo con el invento

Otro aspecto importante del presente invento se refiere a una celula hospedante
E col que comprende un vector de acuerdo con el invento

Todavia otro aspecto importante del presente invento es el uso de una molecula
de ADN de acuerdo con el invento o de un vector de acuerdo con el invento o de una
célula hospedante de acuerdo con el invento en un metodo para la produccion de un
polipéptido que tiene la actividad del activador de plasminogeno tisular

Todavla otro aspecto importante del presente invento es el uso de acuerdo con
el invento como antes se descnbe, en que dicho método es un método de acuerdo con
el invento

Otro aspecto muy importante es una composicion farmacéutica que comprende
una sustancia obtenible por un metodo de acuerdo con el invento asi como excipientes
y vehlculos farmacéuticamente aceptables Un ejemplo de dicha sustancia [a molecula
de K2S descnta con anterioridad La expresion "vehlculo farmacéuticamente aceptable”
como se usa en el presente contexto, se refiere a excipientes o aditivos farmaceuticos
convencionales que se usan en la tecnologia de fabncacion de productos farmacéuticos
Dichos compuestos fisiolégicamente aceptables incluyen, por ejempio, hidratos de
carbono, tales como glucosa, sacarosa o dextranos, antioxidantes, tales como acido
ascorbico o glutatién, agentes quelantes, proteinas de bajo peso molecular, u otros
estabilizadores o excipientes (vease también p e Remington's Pharmaceutical Sciences
(1990, 18" edicion, Mack Publ , Easton )) Dicha composicion farmaceutica de acuerdo
con el iInvento se puede administrar por via intravenosa como un bolo, p e) como un bolo
anico, durante 5 a 10 segundos por via intravenosa

El invento se refiere ademas al uso de las sustancias obtenibles por un metodo
de acuerdo con el invento en la produccién de un medicamento destinado para el
tratamiento de ias enfermedades ictus, infarto de miocardio, infarto de miocardio agudo,
embolia pulmonar y cualquier oclusion artenal tal como oclusién de la artena coronana,
oclusion de la artena intracraneal (p e artenas que abastecen al cerebro), artenas
ocluidas penféncamente, trombosis venosa profunda o enfermedades relacionadas que
estan asociadas con una indeseada coagulacidn de la sangre

Se pretende que el siguiente ejemplo ayude a comprender el invento y no debera
ser considerado de ninguna de las maneras como que hmite al alcance del invento
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Ejemplo 1

MATERIALES Y METODOS

Diserio del cebador Con el fin de amplificar una parte especifica del gen de un tPA se
sintetizaron un par de cebadores SK2/174

[ GAGGAGGAGGTGGCCCAGGCGCGCCTCTGAGGGAAACAGTGAC 37 (SEQ ID
NO 22) y ASSP

[ GAGGAGGAGCTGGCCGGCCTCGGCCCGGTCGCATGTTGTCACG 3] (SEQ ID
NO 23) (Life Technologies, Grand Istand, NY) Estos cebadores se disefiaron basandose
en el gen de un tPA humano recuperado a partir de bases de datos del NCBI (g137119)
Estos se sintetizaron con sitios de clonacion en un extremo para Sfi | (subrayados) de
tal manera que el cuadro de lectura procedente de la ATG del gen de gplll en el vector
fagémido, pComb3HSS, mantendra a lo largo de la secuencia introducida

Otro conjunto de cebadores para una mutagénesis dingida a un sitio se diseno para
reaniflario junto a la secuencia situada entre el gen de K2S y el gen Il en pComb3H-K2S8
Las secuencias de cebadores con bases de mutacion (subrayadas) para generar un
nuevo coddn de detencidn fueron MSTPA

[5' ACATGCGACCGTGACAGGCCGGCCAG 3°] (SEQ ID NO 24) y MASTPA

[5' CTGGCCGGCCTGICACGGTCGCATGT 37 (SEQ ID NO 25)

Amplificacion del gen de K2S por PCR Un microgramo {1 ug) de los cebadores SK2/174
y ASSP juntamente con 50 ng del molde de p51-3 (obtenido del Dr Hiroshi Sasaki,
Fupsawa Pharmaceutical, Japdn) se suspendieron en 100 pl de una mezcla para PCR

Se afiadio finaimente a la solucion una cantidad de 2,5 U de polimerasa de Taq (Roche
Molecular Biochemicals, Indianapolis, IN) La condicién de amplificacion valorada se
inicié con un comienzo de salto a 85°C durante 4 min, seguido por una desnaturalizacién
a B5°C durante 50 s (segundos), un reanilamiento a 42°C durante 50 s, y una
prolongacion a 72°C durante 1,5 min Se realizaron repetidamente treinta y cinco rondas

La mezcla se incub6 adicionalmente a 72°C durante 10 min El producto amplificado de
1 110 pb (pares de bases) se punfico subsiguientemente mediante el Estuche de
punficacion para PCR QlAquick (QIAGEN, Hilden, Alemaria) El caracter comrecto del
producto punficado se confirno mediante enzimas de restriccion

Construccién del fagémido que expresa la K2S E! producto punficado de PCR de la K28
y el fagémido pComb3HSS (proporcionado amablemente por el Dr Carlos F Barbas,
Scripps Institute, EE UU ) se digineron con Sfi | (Roche Molecular Biochemicals,
Indianapolis, IN) para preparar sitios de clonacién cohesivos especificos Cuatro



10

15

20

25

30

35

-18 -

microgramos (4 pg) del producto punficado de PCR se digineron con 60 U de Sfil a 50°C
durante 18 h Para el pComb3HSS, 20 pg de vectores fagemidos se trataron con 100 U
de Sfil Los productos digendos del producto purificado de PCR de la K2S y pComb-
JHSS (-3 300 pb) se punficaron subsiguentemente en un gel medtante el Estuche de
Extraccion en Gel QlAquick (QIAGEN, Hilden, Alemania) 5 U de hgasa de T4 (Roche
Molecular Biochemicals, indianapolis, IN) se introdujeron en [a mezcla de 0,7 pg de
pComb3HSS digendo con Sfi | y punficado y de 0,9 pg del producto de PCR digendo con
Sfi | y purificado La tanda de reaccién de ligacidn se incubé a 30°C durante 18 h El
fagémudo construido de nuevas se denominé pComb3H-K2S

Transformacién de E coli XL-1 Blue Doscientos microfitros (200 pl) de E coli HL-1 Blue
competente para CaCl, (Stratagene, La Jolla, CA) se transformaron con 70 ng de un
producto igadoomutado Las células transformadas fueron propagadas disemindndolas
sobre un agar LB que contenia 100 pg/ml de amptcilina y 10 pg/ml de tetraciclina (Sigma,
Saint Louts, MO) Después de haber cultivado a 37°C durante 18 h, se seleccionaron
vanas colonias resistentes a los antibioticos, para minipreparaciones de plasmidos
usando el metodo de lisis en condiciones alcalinas Cada plasmido punficado se sometié
a un analisis en los sihos de restriccion para Sfil Un transformante que albergaba un
plasmido con el o los sitio(s) correcto(s) de restnccion por Sfi | se propago subsiguiente-
mente durante 18 h a 37°C en 100 ml de un caldo LB con 100 pg/ml de ampiciinay 10
Hg/ml de tetraciclina Una maxipreparacion de plasmidos se realizé usando el estuche
QIAGEN Plasmid Max Kit (QIAGEN, Hilden, Alemania) El pldsmido punficado se volvié
a examinar en cuanto a la existencia de sitios especificos de restnccion por Sfil y se
amplifico por el Estuche de Secuenciacion en Cicios de Terminadores de Polimerasa de
ADN AmpliTaq {The Perkin-Elmer Corporation, Forster City, CA)

Mutagénesis dingida a un sitio de pComb3H-K2S 10 ng de un molde de pComb3H-K2S
se mezclaron con 125 ng de los cebadores MSTPA y MASTPA Se anadieron a la mezcla
2,5 U de polimerasa de ADN PfuTurbo {Stratagene, La Jolla, CA) para la amplificacién
en ciclos La reaccidbn comenzé con una ronda a 85°C durante 30 8 Luego esta fue
seguida por 18 rondas que consistian en 95°C durante 30 s, 55°C durante 1 min y 68°C
durante 9 min El tubo de reaccién se colocd subsiguientemente sobre hielo durante 2
min Con el fin de destruir las hebras del molde, se afiadieron 10 U de la enzima de
restriceiéon Dpn | (Stratagene, La Jolla, CA) a la reaccidon de amphficacion, y se incubé
durante 1 h a 37°C Este producto sintetizado (MpComb3H-K2S) se uso ultenormente
para transformar a E col XL-1 Blue
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Preparacion de K2S recombinante para su presentacidon a fagos Después de que el
pComb3H-K2S se transformase dentro de XL-1 Blue, se realizo la tecnica de
presentacién a fagos Un clon de E coli XL-1 Blue transformada por pComb3H-K2S se
propago en 10 ml de un caldo super que contenia 100 pg/ml de ampicilina y 10 pg/mi de
tetraciclina a 37°C hasta que se alcanzase la densidad éptica D O [a 600 nm]de 1,5 El
cultivo de bactenas se propagé subsiguientemente en 100 m! del mismo medio y se
cultvé durante 2 h Se usé una cantidad de 10" pfu del fago cooperante VCSM13
(Stratagene, La Jolla, CA) para infectar a la E coll XL-1 Blue transformada Despues de
incubacion durante 3 h se afnadié al cultivo kanamicina en una concentracidn final de 70
pg/mi El cultivo se dejo en agtacion (a 200 rpm) durante 18 h a 37°C Luego se
cosecharon los bactendfagos que albergaban K2S en gplitl (K28-®) afiadiendo 4% piv
(peso/volumen) de PEG de PM 8 000 (Sigma, Saint Lours, MO) y 3% p/v de NaCl
Finaimente, el fago cosechado se volvio a suspender en 2 ml de PBS de pH 7.4 Ei
nimero de fagos se determiné infectando la E coll XL-1 Blue Las unidades de
formacion de colonias por millitro (cfu/ml) se calcularon como se ha descrto antenor-
mente (21)

Expresion de K2S recombinante en matraces con sacudimiento La E coh XL-1 Blue
transformada con MpComb3H-K2S se cultivé en 100 ml de caldo super (3% piv de
tnptona, 2% piv de extracto de levadura y 1% p/v de MOPS) a un pH de 7.0 en la
presencia de ampicthna (100 pg/mi) a 37°C hasta que se alcanzase una D O [a 600 nm]
de 0,8 Subsiguientemente, la sintesis de proteinas se indujo por 1 mM de IPTG
(Promega, Madison, WI) Las bactenas se cultivaron adicionalmente con sacudimento
(a 200 rpm) durante 6 ha 30°C El matenal sobrenadante de cuitivo se recogié y precipito
con sulfato de amonio saturado al 55% (32) El matenal precipitado se reconshtuyd con
PBS, de pH 7,2, y se dialzo en la misma solucion tamponadora a 4°C durante 18 h
Proteinas penplasmicas procedentes de celulas bactenanas se extrajeron usando un
choque con cloroformo como antes se ha descrito por Ames y colaboradores (2)

Cuantrficacion de K2S recombinante por andhsis inmunologico Con el fin de detectar la
r-K2S, la fase solida se revistié con un dominio anh-knngle 2 monoclonal (16/B)
(proporcionado generosamente por el Dr Ute Zachanas, Instituto Central de Biologia
Molecular, Berlin-Buch, Alemania) Se realizaron procesos clasicos de lavado y bloqueo
por ELISA Se afiadieron 50 pl de 10" cfu/ml de K25-0 o r-K2S secretono dentro de
cada pocillo revestido con anti-knngle 2 La deteccion de antigenos y anticuerpos se lievo
a cabo de la siguiente manera O bien una HRP conjugada con anti-M13 de cordero
(Pharmacia Biotech, Uppsala, Suecia) o una HRP conjugada con anti-tPA de cordero
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{Cedarlane, Ontano, Canada), se afladid a cada pocillo de reaccion despues de la
operacion de lavado El substrato TMB fue sometido a cada pocilio y la reaccion se hizo
cesar finalmente con una solucién de H,SO, despues de incubar durante 30 min El
patrén tPA 86/670 de melanoma (National Institute for Biological Standards and Control,
Hertfordshine, Reino Unido) se usé como testigo positivo

Analisis de actvidad amidolitica Un estuche de ensayo para la deteccion de la actvidad
amidolitica de un tPA se adquiné de Chromogenix (Moindal, Suecia) La mezcla de
substratos que contenla plasminégeno y S-2251 se usd para determinar la actividad
enzimatica de la proteasa de senna La dilucién de 10 de cada muestra precipitada con
amonio se analzé con y sin fragmentos de fibnnégeno humano, estmuladores El
proceso de analisis estaba de acuerdo con el manual de tPA COASET

SDS-PAGE vy transferencia inmunologica El producto de precipitado dializado
procedente del material sobrenadante de cultivo se concentro adicionaimente 10 veces
con Centncon 10 (AMICON, Beverly, MA)} La muestra concentrada se sometid a
separacion de protelnas por SDS-PAGE, 15% de gel para resolucién, en el tampon de
reduccion seguido por transferencia por electroforesis a nitrocelulosa Luego, la
nitrocelulosa se bloqueé con leche desnatada al 4% durante 2 h Con el fin de detectar
la r-K28, se aplico a la nitrocelulosa una dilucion apropiada de HRP de cordero
conjugada con ant-tPA La banda reactiva inmunolégicamente se visualzo por un
sensible sistema de deteccion, el Estuche Amplified Opti-<4CN (BIORAD, Hercules, CA)

Electroforesis en gel de poli(acnl-amida) de un plasminégeno copolimenzado Un gel de
poh{acniamida) para resolucién al 11% se copolimenzo con un plasminogeno y gelatina
tal como se ha descnto antenormente por Heussen y colaboradores (14) El gel de
apilamiento se preparo como una concentracién al 4% sin plasminogeno ni gelatina La
electroforesis se realizd a 4°C con una intensidad de comente constante de 8 mA EI
SDS residual en la plancha de gel se retird despues de suave sacudimiento a la
temperatura ambiente durante 1 h en Triton X-100 al 2,5% Luego la plancha de gel se
incubd en glicina-NaOH 0,1 M a pH 8,3 durante 5 h a 37°C Finaimente, la plancha de
gel se tifio y destifio por un sistema patron de tincion con Coomassie brilliant Blue (R-
250) Ellugar donde estaba situado el peptido que albergaba la acttvidad enzimatica no
fue tefudo por el colorante en contraste con el fondo pintado de azul
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RESULTADOS

Construccion del vector portador del gen de K2S A partir del vector p51-3 se amplificé
la porcidn Knngle 2 mas proteasa de senna de un tPA (Ser'’ en el dominio de Kringle
2 hasta Pro*? en la proteasa de serina) usando los cebadores SK2/174 y ASSP El
progucto de 1 110 pb amplificado se demostrd por electroforesis en gel de agarosa
(Figura 1, pista 2) y se introdujo en el fagemido pComb3HSS por sitios dobles de
disociacion con Sfi | en los extremos 5' y 3' en el cuadro de lectura correcto Porlo tanto,
se generd un nuevo vector, pPComb3H-K2S, que albergaba a la K2§ En este vector, la
K2S esta flanqueada secuencia amba por la secuencia de sefial de OmpA y secuencia
abajo porla gp3 Lainsercion comrecta de la K2S se comprobo tanto mediante un anélisis
por restnccion con Sfi | (Figura 2, pista 3) como por analisis por PCR (demostracion de
unaunicabandaa1 110 pb), y por secusnciacidn del ADN Eldiagrama esquematico del
mapa de pComb3H-K2S se presenta en la Figura 3

r-K2$ presentada a fagos El fago filamentoso VCSM13 se uso para infectara la £ coli
XL-1 Blue transformada con pComb3H-K28S, X[K2S] EIVCSM13 se propago e incorporo
en la proteina de fusion K25-gp3 durante los procesos de empaquetamiento de virus El
fago recombinante (K2S-®) cosechado dio una concentracién de 54 x 10" cfu/ml
determinada volviendo a infectar a la £ colr XL-1 Blue con fagos precipitados por PEG
Estas particulas de fagos recombinantes se comprobaron en cuanto a la expresién de
r-K2S por un ELISA en emparedado La protelna K2S heterologa fijada a un fago se
reconocid por el anticuerpo monoclonal anti-knngle 2 (16/B) usando un sistema de
deteccion de anticuerpos de HRP de cordero conjugados con ant-tPA La absorbencia
de este andalisis fue de 1,12 £ 0,03 (Tabla 1) La cantidad de K2S detectable en 10
particulas de fagos es igual a 338 ng de protelna en relacién con el tPA de melanoma
patrén Con el fin de corroborar que la proteina de fusién K28-gp3 estaba asociada con
particulas de fagos, el anticuerpo de HRP de cordero conjugado con anti-tPA se
reemplazé por el anticuerpo de HRP de cordero conjugado con anti-M13 Esta reaccion
inmunolégica exhibid una absorbencia de 1,89 + 0,07 (Tabla 1) En contraste, si el
anticuerpo para captura era el anticuerpo de cordero anti-M13, se observo una cantidad
extremadamente baja de K2S con la HRP conjugada con el anticuerpo de cordero anti-
tPA, la absorbencia fue solamente de 0,17 £ 0,01 (Tabla 1) Esto sugino que solamente
una minoria de las particulas de fagos purificados eran portadoras de la proteina de
fusion K2S-gp3 Se us® como un testigo negativo el VCSM13 preparado a partir de la
E colt XL-1 Blue no transformada

25
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Construccion de MpComb3H-K2S Se genero un codon de detencion entre K2S y gp3
en el pComb3H-K2S con la ayuda de los cebadores mutagenicos (MSTPA y MASTPA)
(Figura 4) Con el fin de ennquecer al MpComb3H-K28 sintetizado de nuevas y mutado,
la mezcla de amplificacion en ciclo se diginé a fondo con Dpn | a fin de degradar al
antiguo mokie de pComb3H-K2S metilado en dique (la Dpn [ prefiere al ADN metilado
en dique) Después de haber transformado la E coli XL-1 Blue con el MpComb3H-K2S,
se selecciond para estudio ulterior un transformante XM[K2S] Como consecuencia del
reemplazo de pares de bases, se perdid un sitio de disociacién con Sfi | préximo al
extremo 3' del gen de K2S despues de la mutagenesis dingida a un sitio Se observé en
4 318 pb una version lineal del MpComb3H-K2S disociado con Sfi | sin la apancién de
un fragmento insertado del gen de K2S (Figura 5, pista 3) Por lo tanto, el gen de K2S
codificado por MpComb3H-K2S fue expresado en una forma sin fusién con gp3 en
XM[K2S)

Expresion y punficacion de K2S La expresion de K28 en XM[K2S] se indujo mediante
IPTG Lar-K2S era detectable usando un ELISA tanto en el espacio penpldsmico como
en el matenal sobrenadante de cultivo La cantidad de la proteina heterdloga en cada
preparacidn se determiné usando un ELISA en emparedado y se puso en relacidn con
el tPA patron A partir de 100 ml del cultivo bactenano en un matraz con sacudimiento
con una D O [a 600 nm] de 50, la fraccion penpladsmica proporciono 1,38 ug de r-K25
(aproximadamente 32%) mientras que se obtuvieron 2,96 pg de r-K2S (aproximadamen-
te 68%) en el matenal sobrenadante de cultivo precipitado con amonic Se usé un ELISA
en emparedado para comprobar el fago precipitado por PEG procedente del XM[K2S}
infectado con VCSM13 No se detectd r-K2S capturada por el anticuerpo monoclonal
anti-knngle 2 mediante la HRP conjugada con ant-M13, indicando que |1a K2S no es
presentada en las particulas de fago si falta la gp3

Medicién de la actividad amidolihca Si el dominio de proteasa de senna esta presente
en la muestra, el plasminogeno sera convertide en plasmmna La plasmina producida
digenrd adicionalmente el substrato S-2251 para dar un producto coloreado, p-nitro-
anihna, que tene una absorbencia maxima a 405 nm La actvidad especifica del
producto recombinante est4 en concordancia con la absorbencia La actividad enzimatica
dependiente del fibnnégeno que tiene cada muestra, es decir K2S-@, r-K2S penplasmico
or-K2S de matenal sobrenadante de cultivo, se evalu6 y comparo Tanto [a K2S-® como
la r-KRS penplasmica llustraron una actividad enzimatica notablemente baja, que estaba
por debajo de la sensibilidad del ensayo (0,25 Ul/ml) La r-K2S en el matenal sobrena-
dante de cultivo dio la achvidad enzimética dependiente de fibnnoégeno de 7 U/mI Asi,
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a partir de 100 ml de un cultivo se obtuvo un total de 700 Ul (Unidades Internacionales)
de actividad enzimatica Sin fibnnogeno no se observo ninguna actividad enzimatica de
1a -K25 punficada a partr del matenal sobrenadante de cultivo, mientras que el tPA de
melanoma patrén mostrd una cierta actividad

Demostracidn de la protelna recombinante por transferencia inmunolégica La K28
parciaimente punficada procedente del matenal sobrenadante de cultivo de XM[K2S]
revelé una masa molecular de 39 kDa usando anticuerpos de cordero anti-tPA (Figura
6) Eltestigo negativo, un matenal sobrenadante de cultivo parciaiments punficado de
Ja XL-1 Blue no transformada, no contenia una banda reactiva que tuviese un tamafio
similar

Localizacion de la enzima activa mediante PAGE El plasminégeno se ha copolimenzado
e inmovilizado con gelatina en el gel de poli(acnlamida) antes de la electroforesis Se
analizaron logs matenales sobrenadantes de cultvo, precipitados con sulfato de amonio,
de E coli XL-1 Blue, E coli XL-1 Blue transformada con pComb3HSS y XM[K2S] (Figura
7) Todas las muestras se sometieron a tratamiento en una condicion no reductora para
conservar la conformacién y la actividad correctas del dominio de proteasa de senna Se
observaron regiones transparentes de plasminégeno digerido con proteasa de senna
solamente en los matenales sobrenadantes de cultivo, precipitados con sulfato de
amonio de XM[K2S], en las posicicnes de 34 y 37 kDa Las otras muestras no dieron
zonas de aclaramiento La pista testigo positivo del tPA de melanoma patrén también
demostro actividad enzimatica en las posictones de 66 y 72 kDa
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LEYENDAS DE LAS FIGURAS

FIGURA 1 Vahdacion del producto de amplficacion por PCR del gen de K25 a partr del
vector p51-3 por uso de los cebadores SK2/174 y ASSP La pista 1 muestra un marcador
de 1 kb (Roche Molecular Biochemicals, Indianapolis, IN) La pista 2 se cargo con 1 l
de un producto amplificado Se representa unaurucabandaa 1 110 pb La electroforesis
se realzd sobre un gel de agarosa al 1%

FIGURA 2 Identfficactn del gen insertado de K25 a 1 110 pb (*) despues de que se
hubo demostrado en la pista 3 la existencta da pComb3H-K2S digendo con Sfil La pista
1 muestra un marcador de 1 kb La pista 2 se cargo con pComb3H-K2S sin cortar La
electroforesis se realizé en un gel de agarosa al 1%

FIGURA 3 Esquema del pComb3H-K2S que muestra dos sitios de clonawon con Sfi |
en los que se habla insertado el gen de K2S Se descnben tambien la secuencia de
sefial (OmpA), el sitio de fijacion a nbosomas (RIBS), el promotor lac y el gen de gplll

FIGURA 4 Diagrama esquematico del sitic de mutacién en la union entre los genes de
K2S y de gplll en el pComb3H-K2S El sitio de reanillamiento del pComb3H-K2S esta
unido con un conjunto de cebadores de mutacion (MSTPA y MASTPA) que contienen
aligonucleosidos modificados (subrayados) Después de haberrealizado la amplificacidn
en ciclo, el stho 1 para Sfil (en negnta) es madificado y se pierde en la hebra sintetizada
de nuevas

FIGURA 5 Caractenzacién def MpComb3H-K28 sintetizado de nuevas por la enzima de
restnccion Sfil Se observa en la pista 3 una unica banda de 4 319 pb que se refiere a
un unico sitio de disociacion de MpComb3H-K25 No se puede visualizar ninguna banda
de K2S insertada a 1 110 pb La pista 1 muestra un marcador de 1 kb La pista 2 se
cargo con MpComb3H-K28S sin cortar La electroforesis se realizé en un gel de agarosa
al 1%

FIGURA 6 Identficacion de una banda reactiva inmunoclogica con un matenal
sobrenadante de cultivo de una proteina que se denva de un ADN recombinante
punficada a partir de XM[K2S] con HRP de cardero conjugado con anti-tPA La pista 1
se cargo con 40 ng de un tPA de melanoma patrén (86/670), que mostrd la banda
reactiva a 70 kDa Los matenales sobrenadantes de cultivo parciaimente punficados y
concentrados procedentes de E col XL-1 Blue y XM[K2S] no transformados se aplicaron
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a las pistas 2 y 3 respectivamente La banda reactiva distinguible se demostrd
particularmente en la pista 3 a 39 kDa

FIGURA 7 Determinacion del peso molecular de una r-KRS extracelular que alberga un
dominio de proteasa de senna activa mediante electroforesis en gel de poli{acrniamida)
de un plasmindgeno copolimenzado La pista 1 contenia los patrones de peso molecular
indicados (* 10°), SDS-6H (Sigma, Saint Louis, MO) Se cargaron 50 yg del matenal
sobrenadante de cultvo precipitado con sulfato de amonio saturado al 55% de XL-1 Blue,
da XL-1 Blue transformado con pComb3HSS y de XM[K2S]), en las pistas 2, 3y 4
respectivamente La pista 5 conterua 50 mUI de tPA de melanoma patron {(86/670) Las
zonas transparentes de plasmindgeno digendo en gel de poli{acrilamida) son visibles
solamente en [a pista 4 con unos pesos moleculares de 34 y 37 kDa (B) y en la pista 5
con unos pesos moleculares de 68 y 72 kDa (A)

FIGURA 8 Estructura A (SEQ ID NO 11)
Molécula de K2S nativa de los aminodcidos 174-527 sin modificacién

FIGURA 9 Estructura B-0 (SEQ ID NO 12)
Molecula de K2S nativa de los aminoacidos 197-527 sin modificacion

FIGURA 10 Estructura B-1 (SEQ ID NO 13)
Molécula de K2S de los aminoécidas 193-527, en que a la estructura B-0 de la FIGURA
9 se le afiadieron los aminoacidos SEGN en [a porcién terminal de N

FIGURA 11 Estructura B-2 (SEQ ID NO 14)
Molécula de K2S de los aminoacidos 193-527, como en la FIGURA 10, en que el Cys en
261 se habla cambiado por Ser

FIGURA 12 Estructura B-3 (SEQ ID NO 15)
Molécula de K2S de los aminoacidos 197-527, en que a la estructura B-0 de {a FIGURA
9 se le anadieron los aminoacidos SEGNSD en la porcidn terminal de N

FIGURA 13 Estructura B-4 (SEQ ID NO 16)
Molécula de K2S de los aminodcidos 191-527, como en la FIGURA 12, enque el Cys en
261 se habia cambiado por Ser
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FIGURA 14 Estructura C (SEQ |D NO 17)

Molécula de K2S nativa de los aminoacidos 220-527 sin modificacion Esta molecula se
puede modificar adicionalmente de una manera similar a como se descnbe para la
estructura B en las FIGURAS 10-13

FIGURA 15 Estructura D (SEQ ID NO 18)

Molécula de K2S nativa de los aminoécidos 260-527 sin modificacion Esta molécula se
puede modficar adicionaimente de una manera similar a como se describe para la
estructura B en las FIGURAS 10-13

FIGURA 16 Molecula de tPA (SEQ ID NO 19)

TABLA 1 Deteccion de una molecula de r-K2S en la preparacion de fagos por un
ELISA en emparadado

Anticuerpo trazador (HRP conjugado)
Anticuerpo de Anti-tPA Anti-M13

captura K2S-0 VCSM13® K2S-@ VCSM13"
Ant-knngle 2 1,12+ 0,04° 0,12+003  1,89+002 0,16 +0,02

Ant-M13 0,17 £ 0,01 0.14 £ 0,05 1,91+ 0,02 1,88+ 0,03

. El VCSM13 se cosechd a partir de HL-1 Blue transformada con pComb3HSS

® Se usd un anticuerpo monoclonal de ratén anti-knngle 2 (16/B) Los otros
anticuerpos se prepararon a partir de una iInmunoglobulina de cordero

¢ El valor es la media de [a absorbencia de cada una de las muestras que se
analizd en tnphicado
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LISTA DE SECUENCIAS

<110> Boehringer Ingelheim International GmbEH

<120> Méatodos para la produccidén a gran escala de un tPA que se
deriva de un ADN o de moléculas de K28

<130> case 1-1170

<140>
<141>

<150> GB 0027779 8
<151> 2000-11-~-14

<160> 25

<170> PatentIn Ver. 2.1

<210> 1

<211> 18

<212> ADN

<213> Secuencia Artificial

<220>

<223> Descrapcibén de la Secusncia Artificaial.
Secuaencia codificadora de la parte termanal de N da la
proteina K25

<400> 1

tectgagggaa acagtgac
i8

<210> 2
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<212> ADN

-31-

<213> Secuencia Artificial

<220>

<223> Descripciédn de la Secuencia Artificial

Secuencia codificadora de la proteina de fusién CmpA-K2S

<400> 2

atgaaaaaga
cgtggceocag
geggoctetyg
cegtggeacy
cacagecctca
cctgatagge
aaggtttaca
acataattac
tgeceggaate
cegeaggetyg
acgtgggagt
gtacagccag
cctcagttte
ctggcagget
gecatctttg
gggcatacte
atcagctect
tecgececcac
cacctgacgg
ggagcagaaa
tttgaagteg
cgacaatgac
attgegetge
cagcgtggte
cgecactgtgt
gtgtgagcte

cagctatecge
60
agggaaacag
120
ccgagteggy
180
cagcacagaa
240
ctgatgggga
300
actgtgatgt
360
gcatcaaagg
420
ccaagcacag
480
getggattet
540
tgatettggy
600
aaaaatacat
660
tgcagectgaa
720
gecttececee
‘780

gattgcagtg

tgactgectac

tgcctectge

ccccagtgee

tgccaagcece

gecctoctge

agggctctte

gaggtcgcee

ctetgeegee

cagaacatac

tgtccataag

atcggattcg

ggcggacctg

gcactggetg

tttgggaatg

ctecegtgga

caggcactgg

tggtgccacg

tccacctgeg

gcecgacateg

ggagagcggt

cactgcttee

cgggtggtee

gaattcgatg

tccegetgtg

cagetgeegg

gtttcgctac

ggtcagccta

attccatgat

gectgggcaa

tgctgaagaa

gccectgagaca

ccteccacee

tectgtgegy

aggagaggtt

ctggegagga

atgacactta

cccaggagag

actggacgga
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teeggetacyg
gaaggaggct
catgtcagac
cagaacagte
accgacaaca
aaacttgecac
gacgecetgee
ccgecatgact
ttggtgggea
gggtgtgtac
acaaaggtta
1128

<210> 3
<211> 66
<212> ADN

-32-
gcaagcatga ggecttgtet cetttetatt
840
tgtacccate cagecgcectge acatcacaac
900
tgetgtgtge tggagacact cggageggeg
960
agggegatte gggaggecce ctggtgtgte
1020
tcatcageotg gggectggge tgtggacaga
1080
ccaactacct agactggatt cgtgacaaca

<213> Escherichia cola

<400> 3

cggagecgget
atttacttaa
ggccccagge
tgaacgatgg
aggatgtecé

tgcgaceg

atgaaaaaga cagctatcgc gattgcagtyg gcactggetg gtttegetac

cgtggecccag
gcggee
66

<210> 4
<211> 1065
<212> ADN

60

<213> Secuencia Artificial

<220>

<223> Descripcién de la Secuancia Artaficaal

Secuencia codaficadora de la proteina K2S
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<400> 4

tctgagggaa
cacgcacage
ctcaccgagt
aggcaaggtt
tacacagecac
ttactgecegg
agtcectgatg
getgacgtgg
gagtactgtg
ccagcctoag
tttcgcatca
ggctgecatc
tttgccaage
actcatcage
tcetgetgga
ccaccacctyg
acggtgatct
gaaatttgaa
gtcgaaaaat
tgacattgeg
ctgetgecage
ggtcegeact
gtgtgectte
geteteeogge
tacggcaago
ggctecatgte
agactgtacc
agtcaccgac
aacatgetgt
gcacgacgcce
tgeccagggeg
gactttggtyg
ggcatcatca

gtacacaaag

acagtgactg
60
cgggtgecte
120
agaaccccag
180

gggatgccaa
240

atgtgeeecte
300
aaggagggct
360
acaggaggtc
420
ttotetetge
480
tgggcagaac
540
acattgtecca
600
tgaaatcgga
660
ccccggegga
720
atgaggcctt
780
cateccagceg
840
gtgetggaga
900

attcgggagg
960

getggggeet
1020

-33-

ctactttggg

ctgcecteceyg

tgcccaggea

gecctggtge

ctgctecace

cttcgoegac

goococggagag

cgeccactge

ataccgggtg

taaggaatte

ttegteeege

cctgeagetg

gtetecttte

ctgcacatca

cacteggage

ccecectggtg

gggctgtgga

aatgggtcag

tggaattcca

ctgggectgg

cacgtgctga

tgeggeetga

ategectecce

cggttectgt

tteccaggaga

gtccctggeg

gatgatgaca

tgtgeccagg

ccggactgga

tatteggage

caacatttac

ggcgggeece

tgtetgaacyg

cagaaggatg

cctacegtgg

tgatcctgat

gcaaacataa

agaaccgcag

gacagtacag

acccctggeca

gogggggeat

ggttteoogee

aggaggagca

cttacgacaa

agagcagegt

cggagtgtga

ggctgaagga

ttaacagaac

aggcaaactt

atggecgeat

tecegggtgt
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gttaccaact acctagactg gattegtgac aacatgegac cgtga

1065

<210> 5
<211> 1128
<212> ADN

<213> Secuencia Artificaial

<220>

<223> Descraipcidén de la Secuencia Artaificial:

Secuancia codificadora de la proteina de fusién OmpA-K2S

<400> 5

atgaaaaaga
cgtggcceag
geggectetg
cecgtggeacg
cacagcctca
cctgatagge
saggtttaca
acataattac
tgcecggaate
ccgeaggctyg
acgtgggagt
gtacagccag
cctecagttte
ctggcagget
gecatctttg
gggcatacte
atcagectccet
tecgeeceac
cacctgacgg
ggagcagaaa
tttgaagteg

cagctatege
60
agggaaacag
120
ccgagteggg
180
cagcacagaa
240
ctgatgggga
300
actgtgatgt
360
gcatcaaagg
420
ccaagcacag
480

getggattet
540

tgatettggg
600

aaaaatacat

gattgcagtg

tgactgetac

tgectectge

ccecagtgec

tgccaagece

gccctectge

agggctctte

gaggtcgecee

ctctgecgee

cagaacatac

tgtccataag

gcactggetg

tttgggaatg

ctecocgtgga

caggcactgg

tggtgccacg

teccacctgeg

gccgacateg

ggagageggt

cactgettec

cgggtggtcc

gaattcgatg

gtttegetace

ggtcagccta

attccatgat

gecctgggcaa

tgectgaagaa

gcctgagaca

cctcecacee

tcotgtgegg

aggagaggtt

ctggcgagga

atgacactta

- oy mmm
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cgacaatgac
attgogetge
cagcgtggte
cgeactgtgt
gtgtgagcte
tecggetacg
gaaggagget
catgtcagac
cagaacagte
accgacaaca
asacttgeac
gacgecctgee
ccgecatgact
ttggtgggea
gugtgtgtac
acaaaggtta
1128

<210> 6
<211> 66
<212> ADN

<213> Eacherichla coli

<400> 6

660

-35-

tgcagctgaa atcggatteg teecegetgtg

720

gccttocecoce ggoeggaccetg cagotgecgg

780
gcaagcatga
840
tgtacecate
900
tgoetgtgtge
960
agggcgatte
1020
tcatcagetg
1080

ccaactacct

ggecttgtet

cagcegetge

tggagacact

gggaggccce

gggcetggge

agactggatt

cctttctatt

acatcacaac

cggagcggcy

ctggtgtgte

tgtggacaga

cgtgacaaca

cccaggagag

actggacgga

cggagcgget

atttacttaa

ggcececagge

tgaacgatgg

aggatgteecce

tgecgaccyg

atgasaaaga cagctatcgc gattgcagtyg gecactggetg gtttegetac

cgtggecceag
goggece
€6

<210> 7
<211> 1065
<212> ADN

€<213> Sacuaencia Artificaal

723
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<223> Descripcidén de la Secuencia Artaficaal.

N
Secuencia codificadora de la proteina K2§

’

<400> 7

tetgagggaa
cacgcacagc
ctecaccgagt
aggcaaggtt
tacacagcac
ttactgcegg
aatcctgatg
getgacgtgy
gagtactgtg
ccagcctcag
tttegcateca
ggctgececate
tttgeccaage
actcatcage
tectgetgga
ccaccacctg
acggtgatct
gaaatttgaa
gtcgaaaaat
tgacattgeg
ctgctgocage
ggtecegeact
gtgtgectte
getetcegge
tacggcaagce
ggctcatgte
agactgtacec
agtcaccgac
aacatgctgt
gcacgacgec

acagtgactg ctactttggg aatgggtcag

60
cgggtgecte
120
agaaccccag
180
gggatgccan
240
atgtgcecte
300
aaggagggcet
360
acaggaggtc
420
ttetetcoctge
480
tgggcagaac
540
acattgtcca
600
tgaaatcgga
660
ccccggegga
720
atgaggcctt
‘780
catecagcog
840
gtgctggaga
9S00

ctgeeteceg

tgcccaggea

geectggtge

ctgecteccace

cttecgeegac

gcccggagag

cgcccactge

ataccgggtqg

taaggaatte

ttegteecoge

cctgecagctg

gtctecttte

ctgcacateca

cactcggage

tggaattcca

ctgggectgg

cacgtgctga

tgeggoctga

ategcocteec

cggttectgt

ttccaggaga

gtcectggeg

gatgatgaca

tgtgecccagy

ccggactgga

tatteggage

caacatttac

ggegggecee

cctaccgtgg

tgatcctgat

gcaaacataa

agaaccgcag

gacagtacag

accecctggea

gcgggggoat

ggtttcegee

aggaggagca

cttacgacaa

agagcagegt

cggagtgtga

ggctgaagga

ttaacagaac

aggcaaactt
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-37 -

tgcecagggeg attegggagg ccecctggtg tgtctgaacg atggocgeat
gactttggtg 960

ggcatcatca getggggeoct gggetgtgga cagaaggatg tcccgggtgt
gtacacaaag 1020

gttaccaact acectagactg gattegtgac aacatgegac cgtga

1065

<210> B

<211> 377

<212> PROTEINA

<213> Secuencia Artificial

<220>
<223> Dascraipeidn de la Secuencia Artificial.

Proteina de fusidn OmpA-K28

<400> 8

Mat Lys Lys Thr Ala Ila Ala Ile Ala Val Ala Leu Ala Gly Phe

1l 5 10

15

Thr Val Ala Gln Ala Ala Ser Glu Gly Asn Sar Asp Cys Tyr Pha

20 25 30

Ala

Gly

Asn Gly Ser Ala Tyr Arg Gly Thr His Ser Leu Thr Glu Ser Gly Ala

35 40 45

Ser Cys leu Pro Trp Asn Ser Mat Ile lLeu Ile Gly Lys Val Tyr

S0 55 60

Ala Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr

65 70 75

80

Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys

85 S0

85
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Cys

Lys

145

Ile

Phe

vVal

Has

Gln

225

Glu

Tyxr

Arg

Gly

130

His

Ser

Pro

Pro

Lys
210

Cys

Ser

Arg

115

Ala

Arg

Sar

Pro

Gly

195

Glu

Lys

val

Glu

Glu
275

-38-

Leu Thr Trp Glu Tyr Cys

100

Arg Gln Tyr Ser

Asp

Arg

Cys

His

180

Glu

Phe

Ser

260

Arg

Ila

Sear

Trp

165

Has

Glu

Asp

Asp

245

Ser

Ala

Pro

150

Ile

Leu

Glu

Asp

Ser

230

Pro

Gly

Lys

Ser
135

Gly

Gln

Asp

215

Ser

Pro

Tyr

Glu

Gln

120

His

Glu

Ser

vVal

Lys

200

Thr

Arg

Ala

Gly

Ala
280

105

Pro

Pro

Arg

Ala

Ila

185

Phe

Tyr

Cys

Asp

Lys

265

His

Asp

Gln

Trp

Phe

Ala

170

Leu

Glu

Asp

Ala

250

His

Vval

Vval

Gln

155

His

Gly

val

Asn

Gln

235

Gln

Glu

Arg

Pro

Arg

Ala

140

Cys

Cys

Arg

Glu

220

Glu

Ala

Leu

Serx

Ila

125

Ala

Gly

Thr

Lys

205

Ila

Sar

Pro

Leu

Tyxr
285

Cys

110

Lys

Ile

Gly

Gln

190

Tyx

Ala

Ser

Asp

Ser

270

Pro

Sear

Gly

Phe

Ile

Glu

175

Ile

Val

Trp
255

Pro

Ser

Gly

160

val

Val

Val
240

Thr

Sar
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-39.-

Arg Cys Thr Ser Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met

290 295

300

Leu Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His

305 310 315

320

Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro lLeu Val Cys Leu Asn Asp

325 330

Gly Arg Met Thr leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly

340 345

Gln Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Lau Asp

355 360

Trp Ile Arg Asp Asn Mset Arg Pro Gly
370 375

<210> 9

<211> 4

<212> PROTEINA

<213> Sacuencia Artificaal

<220>
<223> Dascraipcién de la Secuencia Artificial
Secuencia da péptados

<400> 9
Ser Glu Gly Asn
1

<210> 10
<211> 6

365

350

335
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<212> PROTEINA

- 40 -

<213> Secuencia Artificial

<220>

<223> Descripcién de la Secuencia Artificial.

Secuencia de paptidos

<400> 10

Ser Glu Gly Asn Ser Asp
1 5

<210> 11

<211> 354

<212> PROTEINA

<213> Secuencia Artaificial

<220>

<223> Descrapcitén de la Secuencia Artificial K28 174-527

<400> 11
Ser Glu Gly Aan Ser Asp
1 5

Gly Thr His Ser Leu Thr
20

Ser Met Ile Leu Ile Gly
as

Gln Ala Leu Gly lLeu Gly
50

Asp Ala Lys Pro Trp Cys
65 70

Cys Tyr Phe Gly Aan Gly Ser
10

Glu Ser Gly Ala Ser Cys Leu
25

Lys Val Tyr Thr Ala Gln Asn
40 45

Lys His Asn Tyr Cys Arg Asn
55 60

His Val Len lLys Asn Arg Arg
75

Ala

Pro

30

Pro

Pro

Tyr

15

Irp

Ser

Asp

Thr

Arg

Asn

Ala

Gly

Trp
80
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Glu Tyr Cys

Ser

Ser

Gly

145

Gln

Asp

Ser

Pro
225

Tyr

Glu

Gln

His

Glu

130

Ser

Val

Thr

Arg

210

Ala

Gly

Ala

Pro

Pro

115

Ala

Ile

Tyr

195

Cys

Asp

Lys

Has

Asp

Gln
100

Trp

Pha

Ala

Leu

Glu

180

Asp

Ala

Hais

260

val

85

Phe

Gln

Leu

His

Gly

165

val

Asn

Gln

Gln

Glu

245

Axrg

Pro

Arg

Ala

Cys

Cys

150

Arg

Glu

Asp

Glu

230

Ala

Leu

-41-

Ser Cys Ser Thr Cys

Ile Lys

Ala Ile
120

Gly Gly
135

Pha Gln

Thr Tyr

Lys Tyr

Ile Ala
200

Ser Ser

215

Pro Asp

Leu Ser

Tyr Pro

Gly

105

Phe

Ile

Glu

Ile
185

val

Irp

Pro

Ser
265

90

Gly

Ala

Leu

Arg

Val

170

val

Leu

Val

Phea
250

Ser

Leu

Lya

Ile

155

Val

His

Gln

Arg

Glu
235

Tyr

Arg

Gly

Phe

His

Ser

140

Pro

Pro

Lys

220

Cys

Ser

Cys

Ala

Arg

125

Sar

Pro

Gly

Glu

Lys

205

Vval

Glu

Glu

Asp
110

Arg

His

Glu

190

Ser

Cys

Arg

Ser
270

Gln

Ile

Ser

Trp

His

Glu
175

Asp

Leu

Ser

Leu

255

Gln

Ala

Pro

Ila

160

Glu

Asp

Ser

Pro

Gly

2490

Lys

His

J06
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Len Leu Asn Arg Thr Val
275

-42-

Thr Asp Asn Met Leu Cys Ala Gly Asp Thr

280

285

Arg Ser Gly Gly Pro Gln Ala Asn Len His Asp Ala Cys Gln Gly Asp

Ser Gly Gly Pro Leu Val
305 310

Gly Ile Ile Ser Trp Gly lLeu

325

Val Tyr Thr Lys Val Thr Asn

340

Axrg Pro

<210> 12

<211> 331
<212> PROTEINA

285

300

Cys Leu Asn Asp Gly Arg Met Thr Leu Val

<213> Secuencia Artificial

<220>
<223> Descripcién de la

<400> 12
Ser Gly Ala Ser Cys Leu
1 5

Val Tyr Thr Ala Gln Asn
20

His Aan Tyr Cys Arg Asn
35

Gly Cysa

Tyr Leu

345

315

320

Gly Gln Lys Asp Val Pro Gly

330

335

Asp Trp Ile Arg Asp Asn Met

350

Secuencaia Artificial: K28 197-527

Pro Trp Asn Sar Met Ile ILeu Ile

10

Pro Ser Ala Gln Ala Leu Gly lLeu

25

30

Pro Asp Gly Asp Ala Lys Pro Trp

45

Gly Lys
15

Gly Lys

Cys Has

707~
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Val

Cys

Lys

Ile

Gly

Gln

Tyx
145

Tyr

Ser

Ser
225

-43-

Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyxr Cys

50

Ser

Gly

Ile

Glu

130

Arg

Ile

Leu

Val

Irp
210

Pro

Thr Cys

Gly Leu

Ala Lys

100

Leu Ile
115

Axg Phe

Val val

Val His

Leu Gln

180

Val Arg
195

Thr Glu

Phe Tyr

55

Gly Leu Arg Gln Tyr

His

Ser

Pro

Pro

Lys
165

Cys

Ser

70

Ala Asp Ile

Axrg Arg Sex

Ser Cys Trp

120

Pro Eis His
135

Gly Glu Glu
150

Glu Phe Asp

Lys Ser Asp

Val Cys Leu
200

Glu Leu Ser
215

Glu Arg Leu
230

Ala

Pro

105

Ile

Leu

Glu

Ser

185

Pro

Gly

Lys

Sex

90

Gly

Leu

Thr

Gln

Asp

170

Ser

Pro

Tyr

Glu

Gln

75

Has

Glu

Serxr

val

Lys

155

Arg

Ala

Gly

235

60

Pro

Pro

Arg

Ala

Ila
140

Tyr

Cys

Asp

Lys

220

Hais

Asp

Gln

Irp

Phe

Ala

125

Glu

Asp

Ala

205

His

Val

val

Phe

Gln

110

His

Gly

Val

Asn

Gln

190

Gln

Glu

Arg

Pro

Arg

Cys

Cys

Arg

Glu

175

Glu

Ala

Ser

Ile

Ala

Gly

Lys

160

Ile

Ser

Pro

Leu

Tyr
240
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Pro Ser Ser Arg Cys Thr
245

Asp Asn Met Leu Cys Ala
260

Asn Leu His Asp Ala Cys
275

Leu Asn Asp Gly Arg Met
290

Gly Cys Gly Gln Lys Asp
305 310

Tyr Leu Asp Trp Ile Arg
325

<210> 13
<211> 339
<212> PROTEINA

-44 .

Ser Gln Hisz Leu
250

Gly Asp Thr Arg
265

Gln Gly Asp Sar
280

Thr Leu Val Gly
295

Val Pro Gly Val

Asp Asn Met Arg
330

<213> Sacuancia Artificial

<220>

Leu

Ser

Gly

Ile

Tyx
315

Pro

Gly

Gly

Ile
300

Arg Thr Val Thr
255

Gly Pro Gln Ala
270

Pro Leu Val Cysa
285

Ser Trp Gly Leu

Lys Val Thr Asn
320

<223> Dascripcidn de la Sacuencia Artificial: K28 193-527,

modificada

<400> 13

Ser Glu Gly Asn Ser Leu Thr Glu Sar Gly Ala Ser Cys Lsu Pro Trp

1 5

Asn Ser Mat Ile Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser

20

10

25

15

30

K

(0%
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Gly

Trp

65

Ala

Pro

Ila

Leu

145

Glu

Asp

Ser

Pro

Gln

Asp

50

Glu

Sar

Sar

Gly

130

Thr

Gln

Asp

Sar

Pro
210

Ala
as

Leu

Ala Lys

Cys

Gln Pro

His Pro

100

Glu Arg
115

Ser Ala

Val Ile

Tyr
180

Arg Cys
195

Ala Asp

Gly

Pro

Asp

Gln
85

Trp

Ala

Glu
165

Ala

Txp

val

70

Gln

His

Gly

150

Val

Gln

Gln

Gly

Cys

55

Pro

Arg

Ala

Cys

Cys

135

Arg

Glu

Asp

Glu

Leu
215

-45.-

Lys Has
40

His Val

Ser

Cys

Ile Lys

Ala Ile

105

Gly
120

Gly

Gln

Thr

Tyr

Lys

Tyr

Ala
i85

Ila

Sar Ser

200

Pro Asp

Asn Tyr

Leu Lys

Ser
75

Gly Gly
90

Ala

Ile Leun

Glu Arg

Arg Val
155

Ila Val

170

Leu Leu

Val val

Tzp

Cys Arg Asn Pro

45

Asp

Asn Arg Arg Leu Thr

60

Cys Gly

Lys His

Ile Sarx

125

Phe Pxo
140

Val Pro

His Lys

Gln Ieau

Arg Thr
205

Glu Cys
220

lLau

Ala

Arg
110

Ser

Pro

Gly

Glu

Lys

150

val

Glu

Arg Gln
80

Asp Ile

95

Arg Sear

Txp
Hais

His

Glu
160

Glu

175

Ser Asp

Cys Lau

Lau Ser
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Gly Tyr
225

Lys Glu

His Leu

Thr Arg

Asp Ser
290

Val Gly
305

Gly Val

Met Axg

<210> 14

Gly

Ala

Serxr
275

Gly

Ila

Pro

<211> 335
<212> PROTEINA
<213> Secuencia Artificaal

<220>

Lys

Has

Asan

Gly

Gly

Ile

Has

Val

245

Arg

Gly

Pro

Ser

Lya
325

-46-

Glu Ala Leu Sar
230

Arg Leu Tyr Pro

Thr Val Thr Asp

265

Pro Gln Ala Asn
280

Leu Val Cys Leu
295

Trp Gly Leu Gly
310

Val Thr Asn Tyr

Pro

Ser
250

Asn

Asn

Cys

330

Phe

235

Ser

Met

His

Asp

Gly

315

Asp

Tyr Ser

Arg Cys

Leu Cys

Asp Ala
285

4

Glu Arg Leu
240

Thr Sar Gln
255

Ala Gly Asp
270

Cys Gln Gly

Gly Arg Mat Thr Leu

300

Gln Lys

Trp Ile

Asp Val Pro
320

Arg Asp Asn
335

<223> Descripcién de la Secuencaa Artificial. K28 193-527,
modificada

<400> 14
Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile

1

5

10

15
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Gly

Pro

Asp

Gln

Trp

Ala

Lau

145

Glu

Asp

Ila

Leu

Trp
50

val

Gln

Has

130

Gly

val

Asan

Gln

Gly

Gly

35

Cys

Pro

Arg

Ala

Cys

115

Cys

Axg

Glu

Asp

Glu
195

Lys

20

Lys

His

Sar

Ila

Ala

100

Gly

Phe

Thr

Lys

Ila

180

Ser

Val

Haism

val

Lys

BS

Ile

Gly

Gln

Tyr
165

Ala

Ser

Tyr

Aan

Sar

70

Gly

Pha

Ile

Glu

Arg

150

Ile

Leu

Val

-47 -

Thr Ala Gln

Tyr

Lys

55

Gly

Ala

Arg

135

Val

vVal

Leu

Val

Cys

40

Asn

Cys

Lou

Lys

Ile

120

val

His

Gln

Arg
200

25

Arg

Arg

Gly

His

105

Ser

Pro

Pro

Lys

Leu

185

Thr

Aan

Asn

Arg

Lou

Ala

90

Arg

Ser

Pro

Gly

Glu

170

Lys

val

Pro

Pro

Leu

Arg

75

Asp

Arg

Cya

His

Glu

155

Ser

Ser

Asp

Thr

Gln

Ile

Sar

Irp

Has

140

Glu

Asp

Asp

Leu

Ala

Gly

45

Irp

Pro

Ile

125

Leu

Glu

Asp

Ser

Pro
205

Gln

30

Asp

Glu

Ser

Ser

Gly

110

Thr

Gln

Asp

Ser

190

Pro

Ala

Ala

Tyr

Gln

His

85

Glu

Ser

Val

Lys

175

Arg

Ala

Lys

Cys

Pro

Pro

Ala

Ile

160

Tyr

Cys
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His

225

vVal

Arg

Gly

Pro

Sax
308

Gln

210

Glu

Arg

Thr

Pro

Lou
290

Trp

Val

Leu Pro

Ala Leu

Leu Tyr

Val Thr
260

Gln Ala

275

Val Cys

Gly Leu

Thr Asn

<210> 15
<211> 343
<212> PROTEINA
<213> Secuencia Artificial

<220>
<223> Descripcidén de la Secuencia Artificial X2s 191-527,
modificada

Asp

Sar

Pro

245

Asp

Asn

Leu

Gly

Tyr
325

Trp

Pxo
230

Sear

Asn

Asn

Cys
310

Lau

215

Phe

His

Asp

295

Gly

Asp

-48-

Glu Cys

Tyr Ser

Arg Cys

Leu Cys

265

Asp Ala
280

Glu Leu

Glu Arg
235

Thr Ser
250

Ala Gly

Cys Gln

Gly Arg Met Thr

Gln Lys

Trp Ile

Asp Val
315

Arg Asp
330

Ser

220

Lau

Gln

Asp

Gly

Lau

300

Pro

Gly Tyx

Lys Glu

His Leau

270

Asp Ser

285

Val Gly

Gly Val

Mat Arg

Gly

Ala

Leu

255

Ser

Gly

Ile

Tyr

Pro
335

Lys

Has

240

Gly

Gly

Ile

Thr
320

V4%
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<400> 15

Ser Glu
1

Cys Leu

Gln Asn

Arg Asn

50

Arg Axg
65

Gly Lem

Phe Ala

Has Arg

Ser Ser
130

Pro Pro

145

Pro Gly

Gly Asn

Pro Trp

Pro Ser

Pro Asp

Arg Gln

Ile
100

Asp

Arg Ser

115

Trp
His

His

Glu Glu

Ser

Asn

Ala

Gly

Trp

Ala

Pro

Ile

Glu
165

Asp

Sar

Gln

Asp

Glu

70

Ser

Gly

Leu

150

Gln

Thr

Meat

Ala

Ala
55

Tyr

Gln

Hia

Glu

Ser

135

val

Lys

-49 -

Haas

Ile

Leu

40

Lysa

Pro

Pro

Arg

120

Ile

Ser

25

Gly

Pro

Asp

Gln

Irp

105

Pha

Leu

Glu

Leu Thr
10

Ile Gly

Gly

Trp Cys

Val Pro

75

80

Gln Ala

Cys

His Cys

Gly Arg

155
val Glu
170

Glu

Lys

Lys

Hais

60

Ser

Ile

Ala

Gly

Lys

Ser

Val

Has

45

val

Cys

Lys

Ile

Gly

125

Gln

Tyx

Tyx

Gly

Tyr

30

Asn

Ser

Gly

110

Ile

Glu

Ile

Ala
15

Thre

Tyr

Lys

Gly
85

Ala

Val

Val
175

Ser

Ala

Cys

Asan

Cys

ao

Lys

Ila

Phe

Val

160

His



10

15

20

25

30

35

Lys

Serx

Cys

Cys

305

Lys

Ile

Glu

Lys

val
210

Glu

Glu

Ala

Cys
290

Asp

Arg

Phe

Sax

185

Cys

Axg

Ser

Asp
180

Asp

Ser

Gln
260

Gly Asp

275

Gln

Thr

Val

Asp

<210> 16
<211> 343

Gly

Pro

340

Asp

Ser

Pro

Gly

Lys

245

Hyis

Thr

Asp

Val

Gly

325

Mat

Asp

Ser

Pro

Iyr

230

Glu

Leu

Axg

Ser

Gly

310

val

Arg

- 50 -

Thr Tyr Asp

Arg

Ala
215

Gly

Ala

Ser

Gly

285

Ila

Tyr

Pro

Cys
200

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Thr

185

Ala

His

Val

Arg

265

Gly

Pro

Ser

Lys

Asn

Gln

Gln

Glu

Arg

250

Pro

Trp

val
330

Asp

Glu

leu

Ala

235

Leu

Val

Gln

Val

Gly
315

Ila

Ser

Pro
220

lLeu

Thr

Ala

Cys
300

Leu

Asn

Sar
205

Ser

Pro

Aan
285

Gly

Tyr

Leu Leu
190

Val Vval

Trp Thr

Pro Phe

Ser Ser

255

Asn Maet

Leu His

Asn Asp

Cys Gly

Leu Asp
335

/4

Arg

Glu

Tyxr
240

Arg

Asp

Gly

Gln
320

Trp
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<212> PROTEINA
<213> Secuencia Artificial

<220>

-51-

<223> Descripcidén de la Secuencia Artifaicaal: K25 191-527,
modafzrcada

<400> 16

Ser Glu
1

Cys Lau

Gln Asan

Arg Asan
50

Arg Arg

Gly Leu

Phe Ala

Has Arg

Sar Serxr
130

Gly Asn

Pro Txp
20

Pro 8Ser
35

Pro Asp

Arg Gln

Asp Ile
100

Arg Sar
115

Cys Trp

ABn

Ala

Gly

Tzp

Ala

Ile

Asp

Ser

Gln

Asp

Glu

70

Ser

Gly

Mat

Ala

Ala
55

Tyr

Gln

His

Glu

Ser
135

Has

Ila

Leu

40

Lys

Cysa

Pro

Pro

Axg

120

Ala

Ser

25

Gly

Pro

Asp

Gln

Trp
105

Pha

Ala

Leu Thr
10

Ile Gly

Leu Gly

Trp Cys

Val Pro
15

Phe Arg
90

Gln Ala

His Cys

Glu

Lys

His

60

Ser

Ile

Ala

Gly

Pha
140

Ser

Val

His

45

Vval

Ser

Lys

Ile

Gly

125

Glin

Gly

Tyr

30

Asn

Leu

Ser

Gly

110

Ile

Glu

Ala
is

™hr

Tyx

Lys

Thr

Gly

95

Ala

Leu

Arg

Sar

Ala

Cys

Asn

Lys

Ile
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Pro

145

Pro

Lys

Lau

Cys

225

Sar

Cys

Cys

Ala

305

Lys

Pro

Gly

Glu

Lys

Val

210

Glu

Glu

Thr

Ala

Cys

Mot

Asp

His

Glu

Ser
195

Cys

Leu

Sear

Gly

275

Gln

Val

His

Glu

Asp

180

Asp

Leu

Gln

260

Asp

Gly

Leu

Pro

Leu

Glu

165

Asp

Ser

Pro

Gly

Lys

245

His

Thr

Asp

val

Gly
325

Thr

150

Gln

Asp

Ser

Pro

230

Glu

Leu

Ser

Gly
310

val

val

Lys

Thr

Arg

Ala

215

Gly

Ala

Ser

Gly

295

Ile

Tyr

-52-

Ile

Phe

Tyr

Cys

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Leu

Glu

Asp

185

Ala

Leu

His

val

Arg

265

Gly

Pro

Ser

Lys

Gly

VvVal

170

Asn

Gln

Gln

Glu

250

Thr

Pro

Leu

Tzp

val
330

155

Glu

Asp

Glu

Leu

Ala

235

Leu

Val

Gln

val

Gly

315

Thr

Thr Tyr Arg Val

Lys

Ile

Ser

Pro

220

Tyr

Ala

Cys
300

Leu

Tyr

Ala

Ser

205

Asp

Serxr

Pro

Asp

Gly

Ile

190

val

Trp

Pro

Ser

Asn

270

Asn

Cys

Lau

Val
175

Val

Sex

255

Met

Hix

Asp

Gly

Asp
335

Val

160

His

Gln

Axg

Glu

Tyr
240

Arg

Asp

Gly

Gln

320

Trp

e
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Ile Arg Asp Asn Met Arg
340

<210> 17
<211> 308
<212> PROTEINA

Pro

<213> Secuencia Artificaial

<220>
<223> Descrapcaidn de la

<400> 17
Ser Ala Gln Ala lLeu Gly
1 5

Asp Gly Asp Ala Lys Pro
20

Thr Trp Glu Tyr Cya Asp
35

Gln Tyr Ser Gln Pro Gln
50

Ile Ala Ser His Pzro Trp
65 70

Sar Pro Gly Glu Axg Phe
85

Trp Ile Leu Ser Ala Ala
100

-53-

Secuencia Artificial: K25 220-527

Leu

Irp

val

Phe

55

Gln

Gly Lys

Cys Hia
25

Pro Ser
40

Arg Ile

Ala Ala

His
10

Val

Lys

Ila

Leu Cys Gly Gly

Haism

Cys Phe
105

90

Gln

Asn Tyr Cys

Leu Lys Asn

Ser Thr Cys
45

Gly Gly Leu
60

Phe Ala Lys
75

Ile Leu Ile

Glu Arg Phe

Arg

Arg

30

Gly

His

Sar

Pro
110

Asn Pro
15

Arg Leu

Ala Asp

Arg Arg

80

Ser Cys
95

Pro His
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His Leu

Glu Glu
130

Asp Asp

145

Asp Ser

Leu Pro

Ser Gly

Leu Lys

210

Gln His

225

Gly Asp

Leu Val

Pro Gly
290

Thr

115

Gln

Asp

Ser

Pro

Tyr
195

Glu

Ser

Gly
275

val

Val

Lys

Arg

Ala

180

Gly

Ala

Seax

Gly

260

Ile

Tyr

Ila

Cys

165

Asp

Lys

Has

Gly

245

Gly

Ile

Thr

Leu

Glu

Asp

150

Ala

His

Val

230

Gly

Pra

Ser

Lys

Gly

Val

135

Asn

Gln

Gln

Glu

Pxo

Leu

Trp

val
295

-54 -

Arg

120

Glu

Asp

Glu

Leu

Ala

200

Leu

val

Gln

Vval

Gly

280

Thr

Thr

Lys

Ile

Sar

Pro

185

Tyr

Ala

Cys
265

Asn

Tyr Arg Val

Tyr

Ala

Ser

170

Asp

Ser

Pro

Asp

Asn

250

Gly

Tyr

Ile

155

val

Trp

Pro

Ser

Asn
235

Vval
140

Val

Sar

220

Mat

His

Asp

Gly

Asp
300

val

125

His

Gln

Arg

Glu

Tyr

205

Arg

Leu

Asp

Gly

Gln
285

Trp

Pro

Lys

Thr

Cys
190

Sear

Cys

Cys

Ala

Arg
270

Lys

Ile

Gly Glu

Glu Phe

Lys Ser

160

Val Cys

175

Glu Lau

Glu Arg

Thr Ser

Ala Gly

240

Cys Gln

Asp Val

73
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Asn Met
305

<210> 18

Axrg Pro

<211> 268

<212>
<213>

<220>
<223>

<400> 18
Ser Cys
1

Ile Lys

Ile

Gly Gly

50

Phe
65

Gln

Thr Tyr

Lys

Tyr

Ila Ala

PRoTEDNA
Secuencia Axrtaificial

Sar Thr

Gly Gly

20

Phe
35

Ala

Ile

Glu

Arg

Arg Val

val
100

Ile

Leu Leu

Cys

Lys

Ile

Fhe

Vval

Has

Gln

Gly

Hias

Ser

Pro

70

Pro

Lys

Leu

-55-

Leu Arg

Ala Asp

Arg Arg
40

Sex Cys

55

Pro His

Gly Glu

Glu Phe

Lys Ser

Gln Tyr
10

Ile Ala
25

Sar Pro

Trp Ila

His lLeu

Glu Glu
80

Asp Asp
105

Asp Sar

Searxr

Ser

Gly

75

Gln

Asp

Ser

Gln Pro

His Pro

Glu Arg

Ser Ala

60

Val Ile

Lys Phe

Thr Tyr

Arg Cys

Gln

Trp

30

Phe

Ala

Leu

Glu

Asp
110

Ala

Daescripcién de la Becuencia Artifaicial: K28 260-527

Phe
15

Arg

Gln Ala

Cys

Hig

Cys

Gly

B8O

val
95

Glu

Asn Asp

Gln Glu
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Ser

Pro

145

Thr

Ala

Cys

225

Asn

Ser

130

Asp

Pro

Asp

Asn

210

Gly

115

val

Trp

Pro

Asn
195

Cys

<210> 19
<211> 527
<212> PROTEINA

Val Arg

Thr Glu

165

Ser Arg
180

Met leu

His Asp

Asp Gly

Gly Gln
245

Asp Trp
260

<213> Homo sapiens

Cys
150

Ser

Cys

Cys

Ala

Arg

230

Lys

Ile

Val

135

Glu

Glu

Thr

Ala

Cys

215

Met

Asp

Arg

-56-

120

125

Cys Leu Pro Pro Ala Asp

Ser

Gly

200

Gln

Thr

Val

Gln

1B5

Gly

Pro

140

Gly Tyr Gly Ly=s
155

Lys Glu Ala Has
170

His lLau Leu Asn

Thr Arg Ser Gly

205

Asp Ser Gly Gly
220

Val Gly Ile Ile
235

Gly Val Tyr Thr
250

Asn Mat Arg Pxo

265

Leu

His

vVal

Arg

190

Gly

Pro

Sar

Lys

Gln

Glu

Arg

175

Pro

leu

Trp

val
255

Leu

Ala

160

leu

Val

Gln

val

Gly

240

Thr

vy
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<400> 19
Sar Tyr Gln Val

1

Gln

65

Gly

Gly

Cys

Arg

145

Gly

His

Cys

Ser
50

Leu

Lys

Ila

Arg
130

Asan

Lys

Gln

Trp

35

Cys

Tyr

Cys

ABn

115

Pro

Pro

Tyr

Ser
20

Cys

Cys

100

Irp

Asp

Asp

Ser

Ile

Trp

Asn

Glu

Sar

Glu
85

Asn

Arg

Ser
165

Cys

Ser

Pro

Asp

70

Ile

Gly

Ile

Asp

150

Glu

.57-

Arg Asp

Arg Pro

Gly Arg

40

Arg Cys
55

Phe Val

Asp Thr

Ser Ala
120

Arg Leu
135

Ser Lys

Pha Cys

Glu

Val

25

Ala

Cys

Arg

Ser

105

Leu

Gly

Pro

Lys

10

Leu

Gln

Asn

Gln

Ala

Ala

Leu

Icp

Thr
170

Axrg

Cys

Gly

Cys

75

Thr

Ala

Gln

Gly

Cys

155

Pro

Gln

Ser

Has

Gly

60

Pro

Cys

Glu

Lys

Asn
140

Tyr

Ala

Met

Asn

Ser

45

Glu

Sear

Pro

125

Hais

Val

Cysa

Ile Tyr Gln

Arg
30

val

Cys

Gly

Glu

Gly

110

Tyr

Asn

Ser

15

val

Pro

Gln

Ala

Ser

Tyr

Lys

Glu
175

Glu

Val

Gln

Ala

Gln

Glu

Gly

Cys

Ala

160

Gly
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Asn

Ser

225

Pro

Gln

Trp

305

Ala

Leau

Glu

Ser

Ile
210

Leu

Izp

val

Gln

290

Leu

His

Gly

val

Asp

Thr

195

Gly

Gly

Cys

Pro

Arg

275

Ala

Cys

Cys

Arg

Glu
k113

Cys
180

Glu

Lys

Lys

Hains

Ser

260

Ile

Ala

Gly

Thr
340

Lys

Tyr Phe

Ser Gly

Val Tyr

His Asn
230

val Leu
245

Cya Ser

Lys Gly

Ile Phe

Gly Ile

310

Gln Glu
325

Tyr Ile

Gly

Ala

215

Tyr

Lys

Gly

Ala

295

Leu

Arg

val

val

-58-

Asn

Ser
200

Cys

Asn

Cys

280

Lys

Ila

Phe

val

His
360

Gly Ser Ala
i85

Cys Leu Pro

Gln Asn Pro

Arg Asn Pro
235

Arg Arg Leu
250

Gly Leu Arg
265

Phe Ala Asp

His Arg Arg

Ser Ser Cys

315

Pro Pro His
330

Pro Gly Glu
345

Lys Glu Phe

Tyr

Trp

Sar

220

Asp

Thr

Gln

Ile

300

Tzp

His

Glu

Asp

Arg

Asn

205

Ala

Gly

Trp

Tyr

Ala

285

Pro

Ile

Leu

Glu

Asp
365

Gly

190

Ser

Gln

Asp

Glu

Serxr

270

Sarx

Gly

Thr

Gln
350

Asp

Thr

Ala

Ala

Tyr
255

Gln

Has

Glu

Ser

Val
335

Lys

Thr

/2

Hais

Ila

Lys
240
Cys
Pro
Pro
Arg
Ala

320

Ile
Phe

Tyr
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Asp

385

Leu

His

vVal

Arg

Gly

465

Pro

Ser

Lys

370

Gln

Gln

Glu

450

Pro

Irp

val

Asp

Glu

Ala

Leu

435

Val

Gln

Val

Gly

Ile

Ser

Pro

420

Tyr

Cys

Leu
500

Ala

Ser

405

Serxr

Pro

Asn

Leu
485

Gly

Thr Asn Tyr

515

<210> 20
<211> 12
<212> ADN
<213> Secuencia Artaficial

Leu

vVal
390

Irp

Pro

Sar

Leu

470

Aan

Cys

Leu

375

Val

Thr

Phe

Ser

455

His

Asp

Gly

-59-

Gln Leu

Arg Thr

Glu Cys

Tyr Ser
425

Axg Cys
440

Leu Cys

Asp Ala

Gly Arg

Gln Lys

505

Trp Ile
520

Lys

val

Glu

410

Glu

Ala

Cys

490

Asp

Arg

Ser Asp Ser

Cys
385

Ser

Gly

Gln

475

Thr

val

Asp

380

Leu

Ser

Gln

Asp

460

Gly

Pro

Asn

Pro

Gly

Lys

His

445

Thr

Asp

Val

Gly

Met
525

Ser

Pro

Tyr

Glu
430

Leu

Arg

Ser

Gly

val

510

Arg

Arg Cys

Ala Asp
400

Gly Lys
415

Ala His

Ser Gly

Gly Gly
480

Ile Ile
495

Pro

———
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V43

- 80 -
<220>

<223> Descripcitn de la Secuencia Artificial:

Secuencaa codificadeora de SEGN

<400> 20

tctgagggaa ac
12

<210> 21

<211> 22

<212> PROTEINA

<213> Escherachia cola

<4040> 21
Mat Lys Lys Thr Ala Ile Ala Ile Ala Val Ala leu Ala Gly Phe Ala
1 5 10 15

Thr Val Ala Gln Ala Ala
20

<210> 22

<211> 42

<212> ADN

<213> Secuencia Artaficial

<220>
<223> Descripcién da la Secuencia Artificial. Cebador

<400> 22

gaggaggegg tggcccagge ggcctectgag ggaaacagtg ac
42
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-81-
<210> 23
<211> 42
<212> ADN
<213> Sacuencia Artificial

<220>
<223> Descripcién de la Secuencia Artificial Cebador

<400> 23

gaggaggage tggceggect ggeccggteg catgttgtca cg
42

<210> 24

<211> 26

<212> ADN

<213> Secuencia Artificial

<220>
<223> Descripcién da la Secuencia Artificial. Cebador

<400> 24

acatgegacc gtgacaggcc ggecag
26

<210> 25

<211> 26

<212> ADN

<213> Becuencia Artificial

<220>
<223> Descripcién da la Secusncia Artificial- Cebador



4

-82 -
<400> 25

ctggecggee tgtcacggte gecatgt
26
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REIVINDICACIONES

1 Método para la produccion de un activador de plasminogeno tisular (tPA)
que se denva de un un ADN recombinante, de una vanante de tPA, de una molecula de
Knngle 2-proteasa de senna (K2S) o de una vanante de K2S en células procanéticas, en
el que dicho tPA, dicha vanante de tPA, dicha molécula de K2$S o dicha variante de K28
se segrega exiracelularmente como una proteina activa y comectamente plegada,
caractenzado porque la celula procanética contiene y expresa un vector que comprende
el ADN que codifica dicho tPA, dicha vanante de tPA, dicha molécuia de K2S o dicha
vanante de K2S, unido operatvamente con el ADN que codifica el péptide de sefial
OmpA o un denvado funcional de éste

2 Método de acuerdo con la revindicacién 1, caractenzado porque dicha
célula procandtica contiene y expresa un vector que comprende el ADN que codifica
dicho tPA, dicha vanante de tPA, dicha molécula de K28 o dicha vanante de K2S, unido
operativamente con el ADN que codifica el péphdo de sefial OmpA, que estd unido
operativamente con la molécula de acido nucleico que es definida por la secuencia
TCTGAGGGAAACAGTGAC (SEQ ID NO 1) o un denvado funcional de ésta

3 Método de acuerdo con la remndicacién 1 6 2, caractenzado porque la
célula procandtica es E colt
4 Método de acuerdo con una de las reivindicaciones 1 a 3, caractenzado

porque se [levan a cabo las siguientes operaciones
a) el ADN que codifica el tPA, la vanante de tPA, la molécula de K2S o la vanante de
K28 se amplifica por una PCR,
b) el producto de la PCR se punfica,
¢) dicho producto de PCR se introduce en un vector que comprende el ADN que codifica
el peptido de sefial OmpA y el ADN que codifica la gplil de una manera tal que dicho
producto de PCR estd umido operativamente secuencia arnba con el ADN que codifica
la secuencia de sefial OmpA y esta unido secuencia abajo con el ADN que codifica la
gplll de dicho vector;
d) se introduce un codén de detencion entre dicho tPA, dicha vanante de tPA, dicha
molécula de K2S o dicha vanante de K28 y la gplli,
e) dicho vector se expresa por la celula procanotica,
f) el tPA, |a vanante de tPA, la molécula de K2S o la vanante de K2S se punfica

5 Método de acuerdo con una de las reivindicaciones 1 a 4, caractenzado
porque el vector es un vector fagemido que comprende el ADN que codifica el péptido
de sefal OmpA y el ADN que codifica la gplil

6 Metodo de acuerdo con una cualquiera de las reivindicaciones 1 a 5,
caractenzado porque el vector es el fagemido pComb3HSS
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7 Método de acuerdo con una cualquiera de las reivindicaciones 1 a 6,
caractenzado porque la secuencia de ADN del OmpA unido secuencia amba con la K25
comprends la siguiente secusncia o una vanante funcronal de ella o una vanante debida
al cadigo degenerado de nuclettidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTCGCTGGTTTCGCTACCGTGG
CCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTA
CCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTC
CATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTG
GGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGT
GCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCT
GCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAG
GGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGC
ACAGGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCC
TGCTGGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTITCCGCCCCACCACC
TGACGGTCATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGA
AATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGAC
AATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAG
AGCAGCGTGGTCCGCACTCGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGA
CTGGACGGAGCTGTGAGCTCTCCGGCTACGGCAAGCATCGAGGCCTTGTCTCCTIT
CTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTG
CACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGA
GACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGA
TTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCA
TCATCAGCTGGGGCCTGGGCTGTGCACAGAAGGATGTCCCGGGTGTGTACACA
AAGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ IDNO 2)

8 Método de acuerdo con una cualquiera de las rervindicaciones 1 a7,
caractenzado porque la secuencia de ADN de] OmpA comprende la sigulente secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 3)

9 Método de acuerdo con una de Ias revindicaciones 1 a 8, caractenzado
porque la secuencia de ADN del OmpA consta de la siguiente secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 3)

10. Método de acuerdo con una de las rervindicaciones 1 a 9, caractenzado
porque el ADN del tPA, de la vanante de tPA, de la molécula de K2S o de la vanante de
K2S esta precedido por un promotor lac y/o por un sitio de fijacién a nbosomas
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11 Método de acuerdo con una de las remindicaciones 1 a 10, caractenzado
porque el ADN que codifica el tPA, la vanante de tPA, la molecula de K2S o la vanante
de K2S se selecciona entre ei grupo de moleculas de ADN que codifican por io menos
un 80% de los aminoacidos 87 - 527, 174 - 527, 180 - 527 o 220 - 527 de la proteina de
un activador de plasmindgeno tisular humano

12 Método de acuerdo con una de las revindicaciones 5 a 11, caractenzado
porque la secuencia de ADN de la K2S comprende las siguiente secuencia ¢ una
vanante funcional de ésta o una vanante debida al cédigo degenerado de nucleotidos
TCTCGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACG
CACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGA
TAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCA
AACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTCGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTITCGCATCAAAGGAGGGCTCTTCGCC
GACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCG
CCCGGAGAGCAGTTCCTEGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTC
TCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATC
TTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGT
CGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTG
CGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGACAGCAGCGTG
GTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGA
GTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTICTATICGGA
GCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACA
ACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGG
AGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAG
GCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCT
GGGGCCTGGGCTGTGGACAGAAGCATGTCCCGGGTGTGTACACAAAGGTTACC
AACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

13 Método de acuerdo con una da las reivindicaciones § a 12, caractenzado
porque la secuencia da ADN de la K28 consta de la siguiente secuencta
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACG
CACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGA
TAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCA
AACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCC
GACATCGCCTCCCACCCCTGGCAGGCTGCCATCTITGCCAAGCACAGGAGGTCG
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CCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTC
TCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATC
TTGGGCAGAACATACCGCGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGT
CGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTG
CGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTG
GTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGA
GTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTIGTCTCCTTTCTATTCGGA
GCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACA
ACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGG
AGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAG
GCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTIGGTGGGCATCATCAGCT
GGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACC
AACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 4)

14  Molécuia de ADN caractenzada porque codifica
a) la proteina OmpA o un denvado funcional de ésta, unida/o operativamente a
b) una molécula de ADN que codifica un polipéptido que contiene el dominio de Knngle
2 y el dominio de proteasa de senna de la proteina de un activador de plasminogeno
tisular

156 Molécula de ADN de acuerdo con ia reivindicacion 14, caractenzada
porque dicha secuencia de ADN comprende la sigulente secuencia o una vanante
funcional de ésta o una vanante debida al codigo degenerado de nucleotidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGG
CCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGCGTCAGCCTA
CCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTICC
ATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGG
CCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCC
ACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCT
CCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGC
TCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTITGCCAAGCACA
GGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGC
TGGATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTG
ACGGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAA
ATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACA
ATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGA
GCAGCGTGCGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGAC
TGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTITC
TATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGC
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ACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAG
ACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGAT
TCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCAT
CATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATCTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 5)
16 Molécula de ADN de acuerdo con la reivindicacién 14 6 15, caractenzada
porque dicha secuancia de ADN consta de la siguiente secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGG
CCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTA
CCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCC
ATGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGG
CCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCC
ACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTCTGATGTGCCCTCCTGCT
CCACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGC
TCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACA
GGAGGTCGCCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGC
TGCATTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTG
ACGGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAA
ATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACA
ATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGA
GCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGAC
TGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTITC
TATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGC
ACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTETGTGCTGGAG
ACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTBCCAGGGCGAT
TCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCAT
CATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 5)
17 Molécula de ADN de acuerdo con una de las revindicaciones 14 a 16,
caractenzada porque dicha secuencia de ADN b) codffica por {o menos un 90% de los
aminoacidos 87 - 527 de la proteina de un activador de plasminégeno tisular humano,
18 Molécula de ADN de acuerdo con una de las reivindicaciones 14 a 17,
caracienzada porque dicha secuencia de ADN b) codifica por lo menos un 90% de los
aminoacidos 174 - 527 de la protelna de un activador de plasmmégeno tisular humano
19 Molécula de ADN de acuerdo con una de las revindicaciones 14 a 18,
caractenzada porque dicha secuencia de ADN b) codifica por lo menos un 90% de los
aminoacidos 180 - 527 de la proteina de un activador de plasminogeno tisular humano
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20 Molecula de ADN de acuerdo con una de las remvindicaciones 14 a 19,
caractenzada porque dicha secuencta de ADN b) codifica por o menos un 90% ds los
aminoacidos 220 - 527 de la proteina de un activador de plasminégeno tisular humano

21 Molécula de ADN de acuerdo con una cuaiquiera de ias rewindicaciones
14 a 20, caractenzada porque dicha secuencia de ADN
a) se hibnda en condiciones ngurosas con la siguiente secuencia
ATCAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 6)

22 Molécula de ADN de acuerdo con una cualquiera de las rewindicaciones
14 a 21, caracterizada porque dicha secuencia de ADN a) consta de la siguiente
secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO 6)

23 Molécula'de ADN de acuerdo con una cualquiera de las reivindicaciones
14 a 22, caractenizada porque dicha secuencta de ADN b) se hibnda en condiciones
ngurosas con la sigutente secuencia
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACG
CACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTG
ATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGC
AAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCT
GAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTG
CGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCC
GACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGC
CCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCT
CTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCT
TGGGCAGAACATACCGGGTGCTCCCTGECCGAGGAGCGAGCAGAAATTTGAAGTC
GAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGCGTGG
TCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAG
TCTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTTCTATTCGGAG
CGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAA
CATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGA
GCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGS
CCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGCTGGGCATCATCAGCTG
GGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQIDNO 7)

24 Molécula de ADN de acuerdo con una cualquiera de las reivindicaciones



10

15

20

25

30

35

-89 -

14 a 23, caractenzada porque dicha secuencia de ADN b) consta de la siguiente
secuencia
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACG
CACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTG
ATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGC
AAACATAATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCT
GAAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTG
CGGCCTGAGACAGTACAGCCAGCCTCAGTTICGCATCAAAGGAGGGCTCTTCGCC
GACATCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCGC
CCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCT
CTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCT
TGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTC
GAAAAATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGCAGAGCAGCGTGG
TCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACTGGACGGAG
TGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCTTICTATTICGGAG
CGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAGCCGCTGCACATCACAA
CATTTACTTAACAGAACAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGA
GCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGG
CCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTITGGTGGGCATCATCAGCTG
GGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO 7)

25 Proteina de fusién de OmpA y K28, caractenzada porque comprende una
proteina que se caractenza por la siguiente secuencia de aminoacidos o un fragmento,
una vanante funcional, una vanante alelica, una subunidad, un derivado quimico o una
vanante por glicosilacién de ésta
MKKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMI
LIGKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCST
CGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAA
HCFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKS
DSSRCAQESSVVRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRL
YPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRM
TLVGISWGLGCGQKDVPGVYTKVTNYLDWIRDNMRPG (SEQ 1D NO 8)

26 Protelna de fusidn de OmpA y K28 de acuerdo con la rewvindicacion 25,
caracterzada porque consta de una proteina que se caractenza por la siguiente
secuencia de aminoacidos
MKKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMI
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LIGKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCST
CGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAA
HCFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKS
DSSRCAQESSVWWRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRL
YPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRM
TLVGIISWGLGCGQKDVPGVYTKVTNYLDWIRDNMRPG (SEQ ID NO 8)

27 Proteina K28, caracterizada porque comprende una proteina definida por
la secuencia SEGN (SEQ ID NO 8) y/o una vanante o un fragmento, una vanante
funcional, una variante alélica, una subunidad, un denvado quimico, una proteina de
fusitn o una variante por glicosiiacién de ésta

28  Proteina K2S de acuerdo con la reivindicacién 27, caractenzada porque
comprende una protelna definida por la secuencia SEGNSD (SEQ ID NO 10) y/o una
vanante o un fragmento, una vanante funcional, una vanante alélica, una subunidad, un
denvado quimico, una proteina de fusién o una vanante por glicosilacion de esta

29  Protelna K2S de acuerdo con ia remindicacion 28 6 29, caracterizada
porque comprende una protelna que se caractenza por la siguiente secuencia de
aminoacidos o un fragmento, una vanante funcional, una vanante alélica, una subunidad,
un denvado quimico o una variante por glicostlacion de esta
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKH
NYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIA
SHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRV
VPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADL
QLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLC
AGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGIISWGLGCGQKDVPGVYT
KVTNYLDWIRDNMRP* (SEQ ID NO 11)

30 K2S de acuerdo con una cualquiera de las remindicaciones 27 a 30,
caractenzada porque consta de una proteina que se caractenza por fa siguiente
secuencia de aminoacidos
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALGLGKH
NYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIA
SHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRV
VPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADL
QLPDWTECELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLC
AGDTRSGGPQANLHDACQGDSGGPLVCILNDGRMTLVGISWGLGCGQKDVPGVYT
KVTNYLDWIRDNMRP* (SEQ ID NO 11)

31 Un vector que contiene una secuencia de ADN de acuerdo con una
cualquiera de las remindicaciones 14 a 24
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32 Un vector de acuerdo con fa reivindicacion 31, en el que dicha secuencia
de ADN est# precedida por un promotor de lac y un sitio de fijacion a nbosomas

33 El vector pComb3HSS que contiene un ADN de acuerdo con una
cualquiera de {as rewindicaciones 14 a 24 en el que ia expresibn de la proteina gplll esté
supnmida o inhibida por delecion de la molecula de ADN que codifica dicha proteina gpllii
o por un codon de detencidn situado entre el gen que codifica un pohpéptido que
contiene el dominio de Knngle 2 y el domimo de proteasa de serina de la proteina de un
activador de plasmindgeno tisular y el gen de la proteina Ill

34 Una célula hospedante procariética que comprende una molecula de ADN
de acuerdo con una cuaiquiera de las reivindicaciones 14 a 24

35 Una célula hospedante procanética que comprende un vector de acuerdo
con una cualquiera de las reivindicaciones 31 a 33

38 Una céiula hospedante E coll gue comprende una molécula de ADN de
acuerdo con una cualquiera de las revindicaciones 14 a 24

37 Una céluia hospedante E coli que comprende un vector de acuerdo con
una cuaiquiera de las revindicaciones 31 a 33

38 Uso de una molécuia de ADN de acuerdo con una cuaiquiera de las
remvindicaciones 14 a 24 o de un vector de acuerdo con una cualquiera de ias
reivindicaciones 31 a 33 o de una célula hospedante de acuerdo con una cualquiera de
las reivindicaciones 34 a 37, en un método para la produccién de un polipéptido que trene
la actvidad de! activador de plasminégeno tisular

39 Uso de acuerdo con la reivincicacion 38, en el que dicho matodo es un
método de acuerdo con una cuaiquiera de las reivindicaciones 1 a 13
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RESUMEN

El invento pertenece al sector de la trombolisis y de la produccion de denvados
del activador de plasmindgeno tisular (tPA) en celulas procaricticas El invento se refiere
a métodos para la produccién de un tPA que se denva de un ADN recombinante, una
vanante de éste o una molecula de K2S (Knngle 2 Senna) o una vanante de ésta en
células procandticas, en el que dicho tPA o dicha K2S o dicha vanante se segrega
extracelularmente como una proteina activa y comrectamente plegada, y la celula
procanoéhica contieng y expresa un vector que comprende 8l ADN que codifica dicho tPA
o dicha K2S o dicha vanante, unido operativamente con el ADN que codifica el peptido
de sefial OmpA. El invento se refiere ademds a derrvados especificos de K2S obtenibles
por dicho método El invento se refiere ademads a dichas moléculas de ADN y al uso de
dichas moléculas de ADN en dichos métodos
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Case 01-1170

Relvindicaciones modificadas (13.11.2002)

1 Método para la produccidn de un activador de plasminégeno tisu-
lar (tPA) que se deriva de un un ADN recombinante, de una varniante de tPA, de
una molécula de Knngle 2-proteasa de serina (K2S) o de una vanante de K2S
on células procaridticas, en el que dicho tPA, dicha variante de tPA, dicha mo-
lécula de K28 o dicha vanante de K2S se segrega extracelularmente como una
protelna activa y correctamente plegada, caractenzado porque la célula proca-
nética contiene y expresa un vector que comprende el ADN que codifica dicho
tPA, dicha vanante de tPA, dicha molécula de K2S o dicha variante de K2S,
unido operativamenta con el ADN que codrfica el péptido de sefial OmpA

2 Método de acuerdo con la reivindicacién 1, caractenzado porque
dicha célula procanética contiene y expresa un vector que comprende el ADN
que codifica dicho tPA, dicha vanante de tPA, dicha molécula de K28 o dicha
vanante de K2S, unido operativamente con el ADN que codifica el péptido de
sefial OmpA, que esta unido operativamente con la molécula de 4dcido nucleico
que es definida por la secuencia TCTGAGGGAAACAGTGAC (SEQ ID NO 1) o
un denvado funcional de ésta

3 Método de acuerdo con la reivindicacién 1 6 2, caracterizado por-
que la célula procanotica es E. coli

4 Método de acuerdo con una de las reivindicaciones 1 a 3, caracte-
nzado porque se llevan a cabo las siguientes operaciones
a) el ADN que codffica el tPA, la vanante de tPA, la molécula de K2S o la va-
nante de K2S se amplifica por una PCR,

b) el producto de la PCR se puriffica,

¢) dicho producto de PCR se introduce en un vector que comprende el ADN
que codifica el péptido de sefial OmpA y el ADN que codifica la gplll de una
manera tal que dicho producto de PCR estd unido operativamente secuencia
amba con el ADN que codifica la secuencia de sefial OmpA y esta unido se-
cuencia abajo con el ADN que codifica la gplll de dicho vector,

d) se introduce un codé6n de detencién entre dicho tPA, dicha vanante de tPA,
dicha molécula de K2S o dicha vanante de K2S y la gplll,

e) dicho vector se expresa por la célula procariotica,
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f) el tPA, la vanante de tPA, la molécula de K2S o la variante de K2S se purifi-
ca

5 Método de acuerdo con una de las reivindicaciones 1 a 4, caracte-
nzado porque el vector es un vector fagémido que comprende el ADN que codi-
fica el péptido de sefial OmpA y el ADN que codifica la gplll

6 Método de acuerdo con una cualquiera de las reivindicaciones 1 a
5, caractenzado porque el vector es el fagémido pComb3HSS

7 Método de acuerdo con una cualquiera de las revindicaciones 1 a
8, caractenzado porque la secuencia de ADN del OmpA unido secuencia amba
con la K2S comprende la siguiente secuencia o una debida al c6digo degene-
rado de nucledtidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTAC

CGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAAT
GGGTCAGCCTACCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCT
GCCTCCCGTGGAATTCCATGATCCTGATAGGCAAGGTTTACACAGCACAG
AACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATAATTACTGCCGGAA
TCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAACCGCAGG
CTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAG
ACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACA
TCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCG
CCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGA
TTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTG
ACGGTGATCTTGGGCAGAACATACCGCGTGGTCCCTGGCGAGGAGGAGC
AGAAATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACA
CTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGC
TGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAA
GCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATG
TCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAA
CAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCC
CCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTG
GTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTGGGG

Vx4
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CCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 2)

8 Método de acuerdo con una cualquiera de las reivindicaciones 1 a
7, caracterizado porque la secuencia de ADN del OmpA comprende la siguien-
te secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTAC
CGTGGCCCAGGCGGCC (SEQ ID NO 3)

9 Método de acuerdo con una de las reivindicaciones 1 a 8, caracte-
nzado porque la secuencia de ADN del OmpA consta de la siguiente secuen-
cia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTAC
CGTGGCCCAGGCGGCC (SEQ ID NO 3)

10 Método de acuerdo con una de las reivindicaciones 1 a 9, caracte-
rizado porque el ADN del tPA, de la variante de tPA, de la molécula de K2S o
de la vanante de K2S esta precedido por un promotor lac y/o por un sitio de
fijacién a nbosomas

11 Método de acuerdo con una de las revindicaciones 1 a 10, caracten-
zado porque el ADN que codifica el tPA, la vanante de tPA, la molécula de K2S
o la vanante de K2S se selecciona entre el grupo de moléculas de ADN que
codifican por lo menos un 90% de los aminoacidos 87 - 527, 174 - 527, 180 -
527 6 220 - 527 de la proteina de un activador de plasminégeno tisular huma-
no

12  Maétodo de acuerdo con una de las reivindicaciones 5 a 11, carac-
tenzado porque la secuencia de ADN de la K2S comprende la siguiente se-
cuencia 0 una vanante funcional de ésta o una variante debida al cédigo dege-
nerado de nucleétidos
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGG
CACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCA
TGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCA
CTGGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAA
GCCCTGGTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGT
GATGTGCCCTCCTGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCA
GTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGC
AGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTTCCT
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GTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACT
GCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGA
ACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGC
GTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACT
GGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCT
TTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAG
CCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCT
GTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGAC
GCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCC
GCATGACTTTGGTGGGCATCATCAGCTCGGGGCCTGGGCTGTGGACAGAA
GGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTGGATTC
GTGACAACATGCGACCGTGA (SEQ ID NO 4)

13  Método de acuerdo con una de las rewvindicaciones 5 a 12, carac-
tenzado porque {a secuencia de ADN de la K2S consta de la siguiente secuen-
cia
TCTGAGGGAAACAGTGACTGCTACTITGGGAATGGGTCAGCCTACCGTGG
CACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCA
TGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCA
CTGGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAA
GCCCTGGTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGT
GATGTGCCCTCCTGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCA
GTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGC
AGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTTCCT
GTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACT
GCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGA
ACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGC
GTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACT
GGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCT
TTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAG
CCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCT
GTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGAC
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GCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCC
GCATGACTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAA
GGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTGGATTC
GTGACAACATGCGACCGTGA (SEQ ID NO 4)

14  Molécula de ADN caractenzada porque codifica
a) la proteina OmpA unida operativamente a
b) una molécula de ADN que codifica un polipéptido que contiene el dominio
de Knngle 2 y el dominio de proteasa de senna de [a proteina de un activador
de plasminégeno tisular

15  Molécula de ADN de acuerdo con la reivindicacidn 14, caracten-
zada porque dicha secuencia de ADN comprende Ja siguiente secuencia o una
vanante funcional de ésta o una vanante debida al cédigo degenerado de nu-
cledtidos
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTAC
CGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAAT
GGGTCAGCCTACCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCT
GCCTCCCGTGGAATTCCATGATCCTGATAGGCAAGGTTTACACAGCACAG
AACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATAATTACTGCCGGAA
TCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAACCGCAGG
CTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAG
ACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACA
TCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCG
CCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGA
TTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTG
ACGGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGC
AGAAATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACA
CTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGC
TGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAA
GCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATG
TCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAA
CAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCC
CCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTG
GTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTGGGG

V24
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CCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 5)

16  Molécula de ADN de acuerdo con la reivindicacién 14 6 15, carac-
tenzada porque dicha secuencia de ADN consta de la siguiente secuencia
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTAC
CGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAAT
GGGTCAGCCTACCGTGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCT
GCCTCCCGTGGAATTCCATGATCCTGATAGGCAAGGTTTACACAGCACAG
AACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATAATTACTGCCGGAA
TCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAACCGCAGG
CTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAG
ACAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACA
TCGCCTCCCACCCCTGGCAGGCTGCCATCTTTGCCAAGCACAGGAGGTCG
CCCGGAGAGCGGTTCCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGA
TTCTCTCTGCCGCCCACTGCTTCCAGGAGAGGTTTCCGCCCCACCACCTG
ACGGTGATCTTGGGCAGAACATACCGGGTGGTCCCTGGCGAGGAGGAGC
AGAAATTTGAAGTCGAAAAATACATTGTCCATAAGGAATTCGATGATGACA
CTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGC
TGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAA
GCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATG
TCAGACTGTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAA
CAGTCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCC
CCAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCTG
GTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCTGGGG
CCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAAAGGTTACCA
ACTACCTAGACTGGATTCGTGACAACATGCGACCG (SEQ ID NO 3)

17  Molécula de ADN de acuerdo con una de las reivindicaciones 14 a
16, caracterizada porgue dicha secuencia de ADN b) codifica por lo menos un
90% de los aminoacidos 87 - 527 de la proteina de un activador de plasmino-
geno tisular humano

18  Molécula de ADN de acuerdo con una de las reivindicaciones 14 a
17, caracterizada porque dicha secuencia de ADN b) codifica por lo menos un
90% de los aminoacidos 174 - 527 de la proteina de un activador de plasminé-
geno tisular humano

/3
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19  Molécula de ADN de acuerdo con una cualquiera de las reivindi-
caciones 14 a 18, caractenzada porque dicha secuencia de ADN b) codifica por
lo menos un 90% de los aminoacidos 180 - 527 de la proteina de un activador
de plasminégeno tisular humano

20 Molécula de ADN de acuerdo con una cualquiera de las revindi-
caciones 14 a 19, caractenzada porque dicha secuencia de ADN b) codffica por
lo menos un 90% de los aminoacidos 220 - 527 de [a proteina de un activador
de plasminégeno tisular humano

21  Molécula de ADN de acuerdo con una cualquiera de las rewvindi-
caciones 14 a 20, caractenzada porque dicha secuencia de ADN b) se hibrida
en condiciones rigurosas con la siguiente secuencia
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGG
CACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCA
TGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCA
CTGGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAA
GCCCTGGTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGT
GATGTGCCCTCCTGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCA
GTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGC
AGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTTCCT
GTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACT
GCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGA
ACATACCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGC
GTCGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACT
GGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTIGTCTCCT
TTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAG
CCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCT
GTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGAC
GCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCC
GCATCGACTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAA
GGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTGGATTC
GTGACAACATGCGACCGTGA (SEQ ID NO 7)
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22 Molécula de ADN de acuerdo con una cualquiera de las revindi-
caciones 14 a 21, caracterizada porque dicha secuencia de ADN b) consta de
la siguiente secuencia
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGG
CACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCA
TGATCCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCA
CTGGGCCTGGGCAAACATAATTACTGCCGGAATCCTGATGGGGATGCCAA
GCCCTGGTGCCACGTGCTGAAGAACCGCAGGCTGACGTGGGAGTACTGT
GATGTGCCCTCCTGCTCCACCTGCGGCCTGAGACAGTACAGCCAGCCTCA
GTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGC
AGGCTGCCATCTTTGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTTCCT
GTGCGGGGGCATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACT
GCTTCCAGGAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGA
ACATACCGGGTGGTCCCTGGCGCAGGAGGAGCAGAAATTTGAAGTCGAAAA
ATACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACATTGC
GCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGAGCAGC
GTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTGCCGGACT
GGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGCCTTGTCTCCT
TTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCATCCAG
CCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCT
GTGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGAC
GCCTGCCAGGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCC
GCATGACTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAA
GGATGTCCCGGGTGTGTACACAAAGGTTACCAACTACCTAGACTGGATTC
GTGACAACATGCGACCGTGA (SEQ IDNO 7)

23  Proteina de fusidbn de OmpA y K2S, caractenzada porque com-
prende una proteina que se caractenza por la siguiente secuencia de aminoa-
cidos
MKKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLP
WNSMILIGKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWE
YCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFL
CGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVH
KEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTECELS
GYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLCAGDTRSG
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GPQANLHDACQGDSGGPLVCLNDGRMTLVGIISWGLGCGQKDVPG-
VYTKVTNYLDWIRDNMRPG (SEQ ID NO 8)

24  Protelna de fusibn de OmpA y K28 de acuerdo con la reivindica-
ci6n 23, caractenzada porque consta de una proteina que se caractenza por la
sigulente secuencia de aminoacidos
MKKTAIAIAVALAGFATVAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLP
WNSMILIGKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRLTWE
YCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPWQAAIFAKHRRSPGERFL
CGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRVVPGEEEQKFEVEKYIVH
KEFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTECELS
GYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLCAGDTRSG
GPQANLHDACQGDSGGPLVCLNDGRMTLVGIISWGLGCGQKDVPG-
VYTKVTNYLDWIRDNMRPG (SEQ ID NO 8)

25 Proteina K28, caractenzada por la siguiente secuencia de
aminoacidos
SEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILIGKVYTAQNPSAQALG
LGKHNYCRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRI
KGGLFADIASHPWQAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPP
HHLTVILGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRC
AQESSVVRTVCLPPADLQLPDWTECELSGYGKHEALSPFYSERLKEAHVRLY
PSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLND
GRMTLVGIISWGLGCGQKDVPGVYTKVTNYLDWIRDNMRP* (SEQ ID NO 11)

268 Un vector que contiene una secuencia de ADN de acuerdo con
una cualquiera de las reivindicaciones 14 a 22

27 Un vector de acuerdo con la rewindicacién 26, en el que dicha
secuencia de ADN esta precedida por un promotor de lac y un sitio de fijacién a
nbosomas

28  El vector pComb3HSS que contiene un ADN de acuerdo con una
cualguiera de las reivindicaciones 14 a 22, en el que la expresion de la protelna
gplll estd supnmida o inhibida por delecién de la molécula de ADN que codrfica
dicha proteina gplil o por un codén de detencién situado entre el gen que codi-
fica un polipéptido que contiene el dominio de Knngle 2 y el dominio de protea-
sa de serina de la protelna de un activador de plasminégeno tisular y el gen de
la proteina lll
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29 Una célula hospedante procanética que comprende una molécula
de ADN de acuerdo con una cualquiera de las reivindicaciones 14 a 22

30 Una célula hospedante procanética que comprende un vector de
acuerdo con una cualquiera de las reivindicaciones 26 a 28

31 Una célula hospedante E coll que comprende una molécula de
ADN de acuerdo con una cualquiera de las reivindicaciones 14 a 22

32 Una célula hospedante E coll que comprende un vector de
acuerdo con una cualquiera de las reivindicaciones 26 a 28

33 Uso de una molécula de ADN de acuerdo con una cualquiera de
las reivindicaciones 14 a 22 o de un vector de acuerdo con una cualquiera de
las reivindicaciones 26 a 28 o de una célula hospedante de acuerdo con una
cualquiera de las reivindicaciones 29 a 32, en un método para la produccion de
un polipéptido que tiene la actividad del activador de plasmindgeno tisular.

34 Uso de acuerdo con [a reivindicacién 33, en el que dicho método
es un método de acuerdo con una cualquiera de las reivindicaciones 1a 13

I1Z'4
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