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prokaryotic cell contains and expresses a vector conprising the DNA codi ng
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treatment of acute nyocardial infarction, pulnmonary enbolism stroke,

peri pheral arterial occlusions, and other thronboenbolic diseases. It has
the advarﬁa@g%mgﬁdg&usi ng no side effects on systen c haenorrhagi ng and
fibrinogen epletion (7). Bowes nelanoma cells were first used as a source
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r econmbi naliy N4d2Ainal region is a looped finger domain, which is followed by a growth factor domain.

Two similar domains, kringle 1 and kringle 2, are following. Both finger and kringle 2 domains
bind specifically to the fibrin clots thereby accelerating tPA protein activation of bound
»  plasminogen. Downstream of kringle 2 is the serine protease, with its catalytic site located at the
C-terminus. The serine protease is responsible for converting plasminogen to plasmin a reaction
important in the homeostasis of fibrin formation and clot dissolution. The correct folding of tPA
‘requires the correct pairing of 17 disulfide bridges in the molecule (1).
Clinicaily, tPA is a thrombolytic agent of choice for the treatment of acute myocardial infarction,
»  pulmonary embolism, stroke, peripheral arterial occlusions, and other thromboembolic diseases.
It has the advantage of causing no side effects on systemic haemorrhaging and fibrinogen
depletion (7). Bowes melanoma cells were first used as a source in tPA production for
therapeutic purposes (12). Since a consistent process with efficient prt;duction of highly purified
protein in good yield is required for clinical use, the construction of full-length reéombinant—tPA
»  (r-tPA) progressed to mammalian cells. Chinese hamster ovary cells were transfected with the
tPA gene to synthesize the -tPA (8, 22). The recombinant DNA derived product produceci by a

mammalian cell culture fermentation system is harvested and purified from the culture medium.




30 (r-tPA) progressed to manmalian cells. Chinese hanster ovary cells were
transfected with the tP.A gene to synthesize the r-tPA (8, ®2May?Pha5
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disadvantage of this method was an extra periplasmic extraction step, which is not suitable for

large scale production.
Saito et al. (29) disclose the cytoplasmic expression of r-K2S. The anthors used an in vivo
»  renaturation processes for the expressed 1-K2S, which was purified from the cytoplasmic space
of E. coli as inclusion body. Boehringer Mannheim use a similar cumbersome
dengnning/refolding process involving the steps of cell digestion, solubilization under denaturing
~and- reducing conditions -and reactivation under oxidizing conditions in the presence of
GSH/GSSG which is not cost effective (24) and requires mutation of the amino acid sequence
s with possibly antigenic potential.

- In 1991, Waldenstrom et al. (34) constructed a vector (pEZZK2P) for the secretion of kringle 2
plus serine protease domain to E. coli culture Supematanf;. Hydroxylamine was used to remove
the ZZ fusion peptide from IgG-Sepharose purified fraction. The cleavage' agent hydroxylamine
required modification of the cleavage sites of kringle 2 plus serine ‘protease (Asn'" — Ser and

2 Asn'™ — Gin) thus to protect it from hydroxylamine digestion. However, the resulting non-

7 native, not properly folded K28 molecule is not suitable for therapeutic purposes. No enzymatic
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reconbi nant DNA-derived protein is correct
of the pieiah #28S molecule or K28 variant operably linked to the DNA coding for the signal peptide

OmpA or a functional derivative thereof.

Surprisingly, the use of the signal peptide OmpA alone and/ or in combination with the N-
2 terminal amino acids SEGN (SEQ ID NO:9) / SEGNSD (SEQ ID NO:IIO) translocate the
recombinant DNA-derived {PA, tPA variant, K28 molecule or K2S variant to the outer surface
and facilitates the release of the functional and active molecule into the culture medium to 2
greater extent than any other method in the prior art. Before crossing the outer membrane, the
recombinant DNA-derived protein is cormectly folded according to the method of the present
2 . invention. The signal peptide is cleaved off to produce a mature molecule. Surprisingly, the
efficiency of signal peptide removal is very high and leads to correct folding of the recombinant
DNA-derived protein.
Said signal peptide OmpA. interacts with S'ecE and is delivered across the inner membrane by,
energy generated by SecA, which binds to Sec components (SecE—SeéY): SecY forms a secretion
%  pore to dispaich the recombinant DNA-derived protein according to the invention. The space
bereen the outer membrane and inner membrane of Gram-negative bacteria, periplasm, has

- higher oxidative condition in comparison o the cytoplasmic space. This supports the formation
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purified by appropriate methods such as ammonium sulfate precipitation and/or affinity

D

chromatography and further purification steps. The invention also includes the use of inducers
such as IPTG or IPTG in combination with glycerbl, the improvement of the incubation
= condition and harvesting period to maximize the amount of active protein. |
In a preferred embodiment, said DNA encoding the OmpA signal peptide may be fused to a short
peptide characterized by the amino acid sequence SEGN or SEGNSD or the coding nucleic acid
sequence TCTGAGGGAAAC (SEQ ID NO:20) or TCTGAGGGAAACAGTGAC (SEQ ID
NO:1) and located in the N-terminal portion or at the N-terminal portion of the tPA, tPA variant,
» K28 molecule or K28 variant. Thus, preferably, said fusion protein comprises OmpA-SEGNSD-
tPA, -tPA-variant, —KZS-molfecule or -K2S-variant, Even more preferred, said amino acids
characterized by SEGN or SEGNSD may be carry a point mutation or may be substituted by a
non-natural amino acid. Even more preferred, there mayrbe an amino acid or non-amino acid
spacer between OmpA. and SEGN or SEGNSD and the tPA, tPA Vaﬁant, K28 molecule or K28
s  variant, '
Tl;us, in a preferred method according to the invention said the prokaryotic cell contains and

expresses a vector comprising the DNA coding for said 1PA, tPA variant, K2S molecule or K2S



20 condition and harvesting period to nmaxi m ze the anount of active
protein. In a preferred enbodi nent, said DNA encodi ng the OM3Aisy 200
peptide may be fused to a short peptide characterized by the am no, acid
sequence SEGN or SEGNSD or the coding nucleic acid sequence TCTGAGGGAAAC
(SEQ | D NO 299 08#063pCTGAGCGAAACAGTGAC (SEQ ID NG 1) andpeessiadsstn t he
N-term nal portion or at the N-termna} portion of the tPA tPA variant, 25
K2S nol ecul e or K2S variant. Thus, preferably, said fusion protein
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i nvent i onprafemibs, 3 MdRRA3ENMEin A . Pr : h ording to the
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BL21( DE3) . senigs, TOPI nd HB 1Q1l. Preferably, a nethod
accor di nga) PI(]? lﬁiﬁ’g “"ﬁ#ﬁ’@‘él %{l?eot A @a‘a‘fa%nt ’Qﬁlte@’?‘? %‘8[%251 Yarignids amplisied by P6Ri ng
steps ary tle@CR gpddwuispusiied;ne DNA encodi ng the tPA, tPA variant, K2S

nol ecul e 9I’ K2$ variant is anplified by PCR, b) the PCR product is
puri f i%ed;®) fald B¢ R oxdyctpsinseried dute  veatoricamprisiegthe AN eodingdor®PmpAsignilsi ng t he

DNA codi RgpidRranOHRA1eA I5thg for gplll in such a way that said PCR product is operably linked
upstream to the DNA coding for the OmpA signal sequence and linked downstrear to the DNA
coding for gpIll of said vector;

d) that a stop codon is inserted between said tPA, tPA variant, K28 molecule or K28 variant and
»  gplll
e) said vector is expressed by the prokaryotic cell
f) the tPA, tPA variant, K2S molecule or K28 variant is purified.
.For step a} according to the invention the choice / design of the primers is important to clone the
DNA in the right location and direction of tﬁe expression vector (see example 1). Thus, the
»  primers as exemplified in example 1 and figure 4 comprise an important aspect of the present
invention. With gp III of step c) gene protein TI is meant which is present mainly in phagemid
vectors. The stop codon is inserted to avoid transcription of gp IIf thus eventually leading to
secretion of the tPA, tPA variant, K28 molecule or K28 variant of inferesf. Any suitable method
for insertion of the stop codon may be employed such as site-directed mutageﬁes'is (e.g. Weiner
»  MP, Costa GL (1994) PCR Methods Appl 4(3):5131-136; Weiner MP, Costa GL, Schoettlin W,
- Cline J, Mathur E, Baner JC (1994) Gene 151(1-2):119-123; see also example 1). '



pepti de and the DNA coding for gplll in such a way that said PCR product is
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variant and WQ@/4pitl | ; e) said vector is expressed by thecpradsasyeti c cel l
f) the tPA tPA variant, K2S nol ecul e or K2S variant is purified. For step
a) according to the invention the choice / design of the priners is
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vari ant s, 2-fiipthifanteridomair (5887, vari ants based on the degenerative nucleic
acid cod ' tebns ™M th an tPA protein according to the invention,
chem cal eﬁdé{}{lﬁgiaegrh\?g{é‘&o@bygl ycosyl ation variant of the tPA proteins

accor di ngd. ®einglee domsén(iyenszyay i ncl ude one, several or all of the follow ng

domains or _ ,0 stlllbumts or variants thereof: 1. Finger domain (4-50)
s 5. Protease domain (276-527) .

The numbering/naming of the domains is according to Genbank accession number GI 137119 or
Nature 301 (5897), 214-221 (1983). _
More preferably, a method according to the invention is also characterised in that the tPA, tPA
variant, K2S molecule or K28 variant is selected from the Kringle 2 (4.) plus Serine protease (5.)
2 K28 variant of human tissue plasminogen activator or a fragment, a functional variant, an allelic
variant, a subunit, a chemical derivative, a fusion protein or a glycosylation variant therof,
More preferably, a method according to the invention is also characterised in that the vector is a
: phagemid vector comprising the DNA coding for OmpA signal peptide and the DNA coding for
gleI.
»  More preferably, a method according to the invention is also characterised in that the vector is
the pComb3HSS phagemid (see also example 1).
- More preferably, a method according to the 'ipvention is also characterised in that the DNA
sequence comprises or consists of the following DNA -sequence enc'oding OmpA and K2S or a
functional variant thereof or a variant due to the degenerate nucleotiric code:

n  ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
- CAGGCGGCCTCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCG
- TGGCACGCACAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGAT
CCTGATAGGCAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGG




2. Gowh factor domain (50-87) 3. Kringle I domain (87-176) 4. Kringle 2

in (176-262 IS 5. Protease donmain (276-527) The nunberidhilapaavhg of
?ﬁgaljom(ai ns i s ?accordi ng to Genbank accession nunber G 137119 or Nature
301 (5897), 214-221 (1983). Mre.preferably, a method according to the
i nventi on i SVAPEW®har acterised in that the tPA tPA varcasbe/156s nol ecul e
or K2S variant is selected fromthe Kringle 2 (4.) plus Serine protease
(5.) 20 K2S variant of human tissue plasm nogen actlvator or a fragnment, a

functi onaBCMICEMItAAM@TG@(E@GAAY‘@CT@NFGGQ}@ C & ag' ve,
a fusi on QTEARGAATCGC AGBCOIEK CRITGRHAGTAGTETE ?G‘P @ T cﬁ LA
G

met hod acgeCdiroa CATARACAREPAGRTTCR Sect or

is a phaggenedcreeten J | de and
PhEC B -
phagemi dri,ﬁgg § Py dAGdAGD t he

Icg\rlnguntslt g:ﬁ@ ;g ﬁ @F%C@ﬁ% EBYGGHATROEGEAGETGA

function CHle %%GA@%\QCB}TG\@TGQQGAQTGTGTMM i de

code: © T& ﬁ&&@&“@&@sﬁ@ﬁfm oA G GETGERGAGCTTTCOCHAIEE EGREC
”ﬁ@ AT

@G@G@@@@@@Wf@d@@%
02/ 40650 camcasmsmmce&emc}ccCCCTGGTGTGTCTGAACGATGGCCGCATGA
GCAAAGAT AATTAGTEEESCALT OTT R A PA

CTGAAGAA oo .
i GCCTCAGT TTCGCAT%A cee ‘
CATCGCCT Pl AN S A st aead i in that the DNA

Sequence of OrnpA comprises or consists of the following sequence or a functional variant
= thereof or a variant due to the degenerate nucleotide code:
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
CAGGCGGCC (SEQ ID NO:3).
Said DNA encodes the following amino acid sequence of OmpA. OmpA thus comprises or
consists of a protein characterized by the following amino acid séquence or a fragment, a
»  functional variant, an allelic variant, a subunit, a chemical derivative or a glycosylation variant
therof as part of the invention:
MKXTAJATAVALAGFATVAQAA (SEQ ID NO:21).
The untranslated region may contain a regulatory element, such as e.g. a transcription initiation
unit (promoter) or enhancer. Said promoter may, for example, be a constitutive, inducible or
s development-controfled promoter. Preferably, without ruling out other known promoters, the
constitutive promoters of ﬁe human Cytoﬁlegalovirus (CMV) and Rous sarcoma virus (RSV),
as well as the Simian virus 40 (SV40) and Herpes simplex promoter. Inducible prométers
according to the invention comprise antibiotic-resistant promoters, heat-shock promoters,
honnone-iﬁducible »~Mammary tumour virus promoter and the metallothioneine promotér.
35 Preferred promotors include T3 promotor, T7 promotor, Lac/aral and Litet0-1. '
More preferably, a method according to the invention is also characterised in that the DNA of the
~ tPA, tPA variant, K28 molecule or K28 variant is preceeded by a Iac promotor and/or a

ribosomal binding site such as the Shine-Dalgarno sequence (see also example). -




s AGAGCGGT TCCTGI GCGEEEECATACT CATCAGCTCCTGCTGGATTCTCTCTGCCGC
CCACTGCTTCCAGGAGAGGT TTCCGCCCCACCACCTGACGGTGATCTTGEECAGAAC 13 May 2005
ATACCGEGET GGT CCCT GECGAGGAGGAGCAGAAAT TTGAAGT CGAAAAATACATTG
TCCATAAGGAATTCGATGATGACACT TACGACAAT GACATTGCGCTGCTGCAGCTGA
AAT CGGAT TCGMEERABRGT GCCCCAGGAGAGCAGCGT GGT CCGCACT GT GT GCCT Té: t/opa1/12857
CCCCGECGEGACCT GCAGCT GCCCGACT GGACGGAGT GBGAGCTCTCCGEECTACGEC AA
GCATGAGECCT TGT CT CCT TTCTATTCGGAGCGECT GAAGGAGGCTCATGTCAGA

CT GTACCCANIGEAS AT AHEA TIA@MWQ&&%%%& in that the DNA
%%q ' %%W@mmmm the group of DNA
CTGTACH Tk AR (8 PR REST Nor e

GTGTACACAAAGGI TA AT C
pr ef er abl 327 Oéth@&lwwﬁﬁl;@piﬂmmqgenecttvhbrpmteent ion is also characterised in
ri ses or sists of the follow n

QupA
cauente aPre PSS Ko JRAFE Bobe Rinblon it se vt Bugat odhes

i?%i&il\i‘\t e Zﬁﬁfé‘é"&ﬁd@ °é%°5‘.é*€;§8¥%éé‘¥%mﬁ%Amm CAGGCGECC ( SEQ
| D NO 3) %%MEQA@E@CI%WW%?WG@%AGC§§&G€Gd"é%(}ﬁA@E¢\A OnpA

Lhus comeAseeTehccenFcddofbeeretgbeLic gﬁgﬁﬁ{%ﬁ%ﬁ%ﬁ&g@ﬁlgﬁﬁg

am no acid sequence or
vari ant, %&GGWWACA@A@%GMAAdéﬂﬂAﬂHGIEMGGCQWW@GGGC

VA | D NO 21) The
Lner of, sy PG ke Tyive iRy Wavirer e Crahs Ag@%ﬁc @A@@«A@
transcri @G@AGGOTCAGIGTEGGABTACTGTORIGTRCRIT nay,

for exa constitutive, | nduci bl e or 30 eve(I: oprrent confb‘ I ed
pr onot ef"d@@@ég GRHEGASIETIGHG ﬁn’@cb&AG&AlﬁGGQT@WC@@GGACMI@GGOI@C

irus E%?A‘@’@%ﬁ@@m% e R s SR oA SRR 2™

pr onot er C(]Tlﬂ:ﬂﬁ(i%@GW@T%@T@CT@CTGGAWCTGTQWGC@GWT
anti b| oti t.ant . br t -shock pronoters, - hornone-inducl bl e
" Manmér y @#@%@%’ Prds Yt @GC&&I@TgﬁgG ATGIHGGPACAAGHTARKIGEGT 3s
Preferr ed}qxrcmmsr@xﬁ@(}mcjmt%G@A@AWWGAAGT@GMTA&@H@M&ATKREG
LtetO 1. AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGOGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
»  GCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTG_AACGATGGCCGCATGACT’ITGGTGGG
-CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
»  AGGTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGA (SEQ ID NO:4).
The present invention also relates to variants of the before-mentioned nucleic acid molecules due
to the degenerate code or to fragments therof, nucleic acids which hybridize to said mucleic acids

under stringent conditions, allelic or functional variants, The invention also relates to nucleic

acids comprising said K2S nucleic acid fused to the nucleic acid encoding another protein
s  molecule,
Stnngent conditions as understood by the skilled person are conditions which select for more

' than 85 %, preferred more than 90 % homology (Sambrook et al. 1989; Molecular Cloning: A




More preferably, a method according to the invention is also characterised
in that the DNA of the tPA, tPA variant, K2S nolecule or K23 Maylers is
preceeded by a lac pronotor and/or a ribosomal binding site such as the
Shi ne- Dal garno sequence (see al so exanple). 13 May 2005 WD 02/ 40650

PCT/ EPO1/ 128%7F 02/860br e preferably, a nethod accordi ng t optherinysnti on is
al so characterised in that the DNA cdding for the tPA tPA variant, K2S
nol ecul e or K2S variant is selected fromthe group of DNA nol ecul es codi ng

for at | estor@6oMimbhe™ )i (¥l SeisSHSor Lidbdhtory Phss, G &]%H r 220
- 527 of ieg%hﬁ%r;an tissue pI asm%ﬁ@(san a‘(J:tlvataoOrryl rcs)% el n. Sg %fzci,\]fegr ably,

a method gPEgsating wilh be pamiest oyt & sainds &Sﬁ:éﬁa@wrar@edommv hAt%Shs DNA
PO oA S ) A B 0 e S Y ARl A 4 Wb st
CAGCCT CACTEaGhoeassptoior @@mmiﬁﬁﬁmpﬁw 8¥\J éfenore homology, the

CAAGGTTTACA ACEPRAGTARCC GGGCAAACA
ATTACTGCC&(W% cce 3 - %ﬁgﬁ%ﬁ%@mﬂm of approx. 90 %

CCCAGGCT GAGhaieR6EI ey IRt SiATHEh SO E ST BT NS E FOHGH h
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCT’CTTCGCCGACATCGC% ¢ composition of

é?wgﬁéﬁr@m% W& ] I 5k o

SEAnG DEERAIETACHT) Rl Kot ih _Iz}se (5.) (abbreviated

AATTCGAT CTTACGACAATGA TTGOGCT GCTGCAGCT GAAAT

CGT %&%«x@% rrPCECecdasapTiant 2 subunit, a
ACCTGCAGCEW@GS%A C@%ﬂ; TGAG 20
GCCTTGTCTCCTTTCTATTCGGA GAAGG CATGI CA ACCCA
TcocAaccoaeommigngmamipgof taaionmie At GATE CACOBAGAMCAERE HGEmber GI 137119 or
COGOGATT P R e Bk e o petsiGgm amino scid 176.
CATCATCAGEIW@E G '.fww fahACMeon, a preferred K28

AGGT TACCAA EJCI CAACATGCGACCGTGA (SEQ I'D NG 4
CI:-II: may Inc e ammo acu?Ai 76-527 including the ammtg aCIdQS between Krmgle 2 and the

protease (amino acids 263 to 275; exemplified in fig. (structure A)). A K28 molecule according

to the invention comprises the minimal part of the Kringle 2 domain and the protease domain

still retaining protease activity and fibrin binding activity (measured as exemplified in the

description/example). Said K2S molecule according to the invention comprises the amino acids

»  SEGN or SEGNSD in its N-terminal portion (see infra), A preferred KZS molecule does not

include amino acids 1 to 3 or 1 to 5 of the tPA molecule. Preferably, a K28 molecule according

to the invention has the amino acid Asn at positions 177 and 184, i.. it does not require the

modifications as disclosed in Waldenstrom for improved producibility with a method according

to the invention. Thus, a preferred K28 molecule according to the invenﬁon has the native amino

s acid sequence (no mutation) as opposed to the molecules known from the prior art. Most

preferred, said K2S molecule according to the invention is a molecule characterized by the native

-amino acid sequence or parts thereof, does neither have amino acids 1 to 3 nor 1 to 5 of tPA and

comprises N-terminally the amino acids SEGN or SEGNSD for 1mproved produc1b111ty and/or
correct foldmg of the molecule.

» It is essential that the K28 protein according to the invention comprises in its N-terminal portion

a ipeptide characterized by the amino acid sequence SEGN which advantageously allows

- commercial production with a method as described supra leading to a correctly folded, secreted



nucl eic acid nolecules due to the degenerate code or to fragmaysobherof,

. nucl ei c acids which hybridize to said nucleic acids under stringent
conditions, allelic or functional variants. The invention also relates to
nucl ei ¢ waGkAfsconpri sing said K2S nucleic acid fused to the nucleic acid
encodi ng anot her protein sa nol eculg. Stringent condi t&NEY 42 inder st ood by
the skilled person are conditions which select for nore than 85 %

prefe :han 90 9% hopl amdy ok et al. 1989; Ml ecul ar C oni ng:
A 13 %ﬁ%gg%g‘géwgy Jb56£§%%%§i%§g{f% g3y ARV HEL N yeigrh amino apds of .

Col d Bprei Ngeriara diowsatioft mio RIcRE ShavOa) do SRhleAGn ld?erménniﬁ\ﬁgfommfé)- The
hybridi sation will be carried out e.g. in _6x SSC 5x Denhardt s sol ution/

0,1 9BREPEd PP C-eppinghpyben dYPE irslarbly, sid eming acitsearddopated aftbs i ngency
i s deghges porEdd) P RSHhNEheS : f - sel ection of
DNA- sequencl?as with apig[?rb?(l.e ﬁsggﬁg/oagx;&@%?rg&ﬁ%%fﬁgg%@hug;{y g%ﬁ%ﬁ Fd’r?é“rzo, 2 X

SST/ Buiptiongr gy begabstitugidbyfanongatedl emitioowidof DNA- sequences of approx. 90 %
or - h | o the caonditions 0, 1x SSC/ 0,01 % SDS! 65 C are suitable.
Theng%ﬁ%ggﬁ%fb %?“mg%ﬁﬁm?gﬁagﬂﬁngéi PP GEPCier“ddfbr ook et al . (1989,
supr dhat itatrises thrpolidceaidspifitcdby tHecRIcREESHGITRY 8ValAN of § Bp¥akd ant of

hurma tci.sg e, | gsm ng%en activator conprising of or consisting of the

Kri ngi"E"9 435')‘&%1 18 251G Fa1ap Gt Bqurt (s chenpenh WedvAtize et fusios pR@in protein or a
var i ghfcodflatidn vadghiBiRier a functional variant, an allelic variant, a subunit,
a chem cal derivative, a fusion protein or a glycosylation variant therof.
THe rUFbERSRGE HRicKynRIffietises. éofigin 5 0i(Etrentre Bdl npdtigufieib@akictarcRgsi on

mb . 08 aci - 897) ., .214-221 (1983), rein the Kringl
gudo%ﬁeﬁa eg;tﬁL é‘ﬂ\%s géo%ﬁgg?n%?ggﬁﬁé%gg)lf@ﬁ%bﬁn%af%érmﬁ‘?&)ﬁé[a&e‘ég‘?gf‘?m fe r o;nI e
276- 30K whtheis in BeZ dredinnigo beid tih utistiti@attiyoSor. Purliee hieghatk £23&dls, fahecul e may

include am no acids 176-527. including the am no acids between Kringle 2 and
the "BFEIO8L0PrERE Ay apingackls 220325 fing. 14y simsture (3 @ icpmprlising {hetamind ure A) ).
A K2&iddieacsB7qfiaCon kithdtre I3)Qud ' h QBRI R d L0kl part of

t he Krli ngl e Z_ngmai rs1 andet r%e_ F{?ﬁﬂgﬁ%ﬁﬁ@%%ﬁ% n st@f@??%‘?gibg}aﬁ%ﬁg?S ease

att i Peryimhacids BEGN andfrgi substisution\aft Gys(26d dyuSeedTlas arxangah i detedink hd he

Compy RRLPIERN SFRAS2S mofefls aenfiRe 57 MRaRERRt it Plle” R EBRWIALPRBRL i on (see
i nf r @ipetion pdedeaemech K2S malbabiiivith dMBHVEO produdBilitdmmdAF dBRe@Ghbiig byt © 3 or 1
_ to Safﬁzngttgee aI'l[’lLJ'?lé\ agilt:)IL Sﬁ&{\lem tillz:rl\erftgrlgl?rtl)a!l %(’)rﬁ(a)‘n.K’Ithsls,rtagljt?lgru;reetferargdcgnl;gc:dgent is
said minimal KES molecule with SEGN at its N-terminal portion.
* Another important embodiment may relate to a K28 protein characterized in that- it
comprises the amino acids dcﬁned by the sequence SEGNSD or a variant or a fragment, a
functional variant, an allelic variant,' a subupit, a chemical derivative, a fusion protein or a
glycosylation variant therof. Such fragments are exemplified e.g. in figure 12 (Structure B-3) aﬁd
figure 13 (Structure B-4) extending from amino acids 191-527. Structure B-3 has the native _
»  amino acid Cys in position 261, wherein in B4 the amino acid is substituted by Ser. Further
~ fragments according to the invention comprising the amino acids 220-527 (fig. 14, structure C) -
or comprising the amino acids 260-527 (ﬁg_. 15, strﬁdturc-D) may be modified according to the
- invention by addition of the amino acids SEGNSD and/or substitution of Cys-261 by Ser. The
artisan can determine the minimal length of a K2S mofecule accl)rding to the invention in order
% toretain its biological function and generate a K2S molecule with improved producibility and/or
correct folding by adding the amino acids SEGNSD in thie N-terminal portion. Thus, another
preferred embodiment is said minimal K28 molecule with SEGNSD at its N-terminal portion.



to the invention has the amno acid Asn at positions 177 and 184, i.e. it
does not require the nodifications as disclosed in Wl densttormaf0o0s

“inmproved producibility with a method according to the invention. Thus, a
preferred K2S nol ecul e according.to the invention has the native am no 25

acid seq¥@4¥#45q no nut ati on) as opposed to the nol eculpegzk JSfromthe
prior art. Mdst preferred, said KPS nol ecule according to the invention is
a nol ecul e characterized by the native am no acid sequence or parts

t her eAfiothed amse fefeiB@EmbaN R ST Me pRSdH S1vind r 0 2irll,LPA and
comprises.N-termnally the am nopa_ci ds vslgd.%rgl?wg%é\@ ?rgr?‘ml?%r%\?@é
pr odut PG FRRrasiaet by dhe fellowiteonmion gicis saqhencamr ecHriant &0 lffaginsnegsent i al

t hat fuf@okd Saldel £l AeACE j A iLnventi.on. conprises _inits N

-term nal portion aepepﬁagtég%ﬁ%&r}létt g?%“%‘@% JS?V%YE oggi&%"%’&e}"&“§éﬁ%nce SEGN
whi cHbeiefyant ageously all ows comercial production with a nmethod as
descrddese | <EQLT fol ded. secreted 13 May 2005 WO

03] 406LB %@fﬁﬁ%ﬁ@%@%éﬁsgﬁﬁ”ﬁ%@e{ﬁ&mﬁmw@amt eri zed by
SEGN GRYPINGY AR DRECTDY L KNRBLIW FNIIP SCd SGLROYSOPO R G Poveyer said

am n%ﬂ%ﬁ%ocat ed in the N—teﬂr@n' nglbbgortl 01?1%%% o'pp@rsed to the
C-ter . O N BSAAHGROERERHIL BELGR IR VRGEER] at the N-
t er MKFREVERYTVHREF O ST eh RPN L b RO AR | SEGN may be
carr% a goi nt s nutation or ﬁ%ﬁ%%%@é@%%@ﬁ%ﬁ@&%%gam no

aci dELYH QHM%YSMMWWHMWM@A@W@ ein

char i ! i i e_am no _acids defined by the sequence
SJI%(';‘I\Iﬁ%%ﬁ{édL vgr | %ﬁ?bg%&wm?&ﬁ?ﬁ%@@%wq%mﬁwwm vari ant,
a suBBN{SEQ B> NPeirt)cal derivative, a fusion protein or a glycosylation ‘
.varignt H#Qgeéoté to Such fragnments are exenplified e.g. in figure 10

(st r i€ 119 n¥etEop; gEeas FTOPSE - sagased bBa2iop cedan i k23 molecalgiino aci ds
193- &Riplifftd it §loife® B- 1 has the native amino acid Cys in position 261,
"wherein in B-2 the amno acid is substituted by Ser. Further fragnents
accoP Yrgarioofithe K25 mdericomcodivgris sionigvédien adthBOwas dbn 22008%F K44 0. 14,

SI T Wk dde6s rl.sing the am no acids 260-527 (fig. 15, structure D)
may bgdénoglﬁ:%(l) egt%gg%rt%?[ﬁa %e't he invention by addition of is the am no

aci dinogECNom b forred Binbodiiditiof theQfrestMSnAGilioR Vel A8 to 2 308 Bbbel:S @A, determ ne

E gerog?g?gﬁcn@%giﬁ]%{zgﬁg{gﬁl? fﬁ%mgmgg&gse%%&?&?i ng to the I nventiorr in order
SEGNSDCYF GNGSAYRGTHSLTESGAS CLPWNSMILIGKVYTAQNPSAQALGLGKHNY
, CRNPDGDAKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPW
e QAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHHLTVILGRTYRWPGEEEQ
KFEVEKYIVIH{EFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC |
ELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNR’I_‘VTDNMLCAGDTRSGGPQA
NLHDACQ(_}‘DSGGPLVCLNDGRW‘LVG]ISWGLGCGQKDVPGWTKVTNYLDWIRDNM
“RP* (SEQ ID NO:11).
s Said K28 molecules may be encoded by a DNA molecule as described supra.

An aspect of the present invention, provides an isolated DNA molecule comprising:
(8) DNA encoding an OmpA signal peptide;
(b) DNA encoding a {PA or K28 malecule;
{c) DNA encoding é peplide selected fram the group consisting of SEGNH
| (SEQ ID NO:9) and SEGNSD (SRQ ID NO:10);
| wherein said DNA. of (a) is located upstream of said DNA of (c),
 and ssid DNA of (b) is located domumm of gaid DNA of (¢); and

wherein said DNAs of (a), (b), 2nd (c) are operably inked: - *



function and generate a K2S nolecule with inproved producibility and/or
correct folding by adding the am no acids SEGN in the N-tertd kal2posti on.
Thus, another preferred enbodinent is said mniml K2S nolecule with SEGN
at its. N-termnal portion. Another inportant enbodinment may relate to a
K2S protein characterized in that it conprises the am no aci.ds defined by
t he sequence SEGNSD or a variant;or a fragnent, a functional variant, an
allelic variant, a subunit, a cheni?al derivative, a fusion protein or a
gl y casytleathiQinéal h r ch fragnents are exenplified e ..g. in
figure 12 (StructJ§2&%§%%[g%ﬁmég?ﬁﬂwga%§“fﬁﬁﬂﬁéﬁGre B-4) extending from
am rfedimgifels 191.527. Structure B-3 has the native 2$ amno acid Cys in

posi.§ | ereip in B-4 the amno acid is substituted by Ser. Further
fraga?reth(r%{g'gé‘%gr& d‘ﬂﬂb‘dFJBW%E‘C}GH\V@I%’ﬁﬂ%OWHYém@d@he ami no aci ds 220- 527
(fi ) aDNA sioteotle GbdinEYor aQblyp e bSheRdink e @Egg % &gagfm%qg- 527 (fig. 15,

structureﬁé%.na .be nodi fied accordingto t I nvention %?”%ﬁdition of the
Ani REPUHES %E@KE@‘%H’G#WO@H@SWWMM Cys-261 by Ser. The artisan can
determne the miniml |ength of a K2S nol ecul e according to the invention
in order ao to retain its biological function and generate a K2S nol ecul e
with inproved producibility and/or correct folding by addi ng the am no
acids SEGNSD in the N-term nal portion. Thus, another preferred enbodi nent
is said mniml K2S nolecule with SEGNSD at its N-term nal portion. WO

02/ 40650 PCT/ EPO1/ 12857 Anot her nore preferred enbodi ment of the present
invention relates to a K2S protein conprising a protein characterized by
the followi ng am no acid sequence or a variant or a fragnent, a functional
variant, an allelic variant, a subunit, a chem cal derivative or a

gl ycosyl ation variant therof 5

SEGNSDCYFGNGSAYRGTHSL TESGASCL PWNSMM CKVYTAQNPSAQAL GL GKHNY
CRNPDGDAKPWCHVLKNRRLTW BYCD VPSCSTCGLRQYSQPQFRi KGGLFADI AS HP W

QAAlI FAKHRRSPGERFLCGA LI SSCW |, SAAHCFQERFPPI  BLTVI LGRTYRVVPGEEEQ

KFEVEKY!| VHKEFDDDTYDNDI ALLQLKSDSSRCAQESS VVRTVCLPPADLQ.PDWEC

ELSGYGKI | EALSPFYSERL KEAHVRL YPSSRCTSQHLLNRTVTDNMLCAGDTRS GGPQA 10

NL HDACQGDSGGPL VCLNDGRMT L VGHSWEL GCGQKDVPGVYTKVTNYLDW DNM  RP* (SEQ | D NO
11). According to the invention, * neans STOP (i.e. encoded by a stop _
codon). This K2S nolecule is exenplified in figure S. One variant of the
K2S nol ecul e according to the invention relates to a fusion protein of K2S



e : : : . . Corred
|11 being fused to another protein nolecule. Another nore pre ed
. enbodi megt of the present invention relates to a K2S protei nizmpagi2sbs ng of

a protein characterized by the follow ng am no acid sequence:

SEGNSDCY#wONBSHYRGTHSL TESGASCLPWASM LI GKVy TAQNPSAQAL GL ;
CRNPDGDAKPWCHVL KNRRL TVEYCDVPSCSTCGLRQYSQPQFRI KGGLFADI Eé%ﬁéﬁ
FAKHRRSPGERFLCGG LI SSCW L SAAHCFQERFPPHHL TVVGRTYRVWPGEEEQ

EVIElS DIRA RTVCL
e T e S WS&Q&Q -
T&?D&Eﬁf%&g KR IPhe E;’@IHES) be ?ciled b dgl:::-%glggm)l ecul e as descri bed
supr a. Antag e% #h'[%ﬁ rarvesél?ﬁt u?ﬁc\r}g‘ﬁ FEGRCAR R ¢ | sol at ed DNA

ol eWT@MWG$CAGCTAGEEMB®@QGTGQ}@{CI@@@T@@W@@@IA% TGG c( b) DNA

- vty

enc oCAGGEGIRILTUT ARSGGALA @LETERCTCOIT AV TRRI DAL PG TRERL, fto?d from
the gr@@gAmcsatGmr@Acéaﬁ&TdcﬁﬁQrG@c&@c% ek L 5 A
whor &EM@ATAGG@NA@ET{*EACA@AG&@’E Hobblpe 2N

o ScARnitis A . Eﬁ&%@@‘ﬁbodl nent
of(@pA R LK CATEACRSS gT Ao e
{rﬁg r g TEHTI-GG zéd to b) a

ﬁ%ﬁﬁ* f: %G@@C@CQ:CWI’&I n and
A GE A%EGQE OGAT ARG ER@EC@EC ot ei n- WO
ACTGC AT AQGOREARIBEHFGCACANTi ng to

? ﬁ14 *’ AGART TIOAGDBBASSUENSCATDGPr | Ses or

cBnsi %W@Wﬁ%&mwwwwa@mmmammmm@mm@

f uncAWG%W@E@CCﬁ@ﬁéﬁn@cmmmmammm@@@mmmm eotide

code CCRRGUIHARRCACC MR G EECAGTHIACA QBCTERAG ERETAGETAS e
AAGCATGAGGCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGA
CTGTACCCATCCAGCCGCTGCACATCACAACAT’ITACTTAACAGAACAGTCACCGAC

2 AACATGCTGTGTGCTGGAGACAC’I‘CGGAGCGGCGGGCCCCAGGCAAAC’ITGCACGA
CGCCTGCCAGGGCGA'ITCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGG‘ITACCAACTACCTAGACTGGATI‘CGTGACAACATGCGACCG
(SEQID No:2)

2 Said DNA meolecule encodes the following fusion protein of OmpA and K28. Said fusion protein

of OmpA and K28 characterised in that it comprises or consists of a protein characterized by the
following amino acid sequence or a fragment, a functional variant, an allelic variant, a subunit, a
chemical derivative or a glycosylation variant therof forms an important part of the present
invention:

‘30 Lﬂ(KTAMMVALAGFAWAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILI
GKVYTAQNPSAQALGLGKHNYCRNPDGDAKPWCHVLKNRRL’I‘WEYCDVPSCSTCGLR
QYSQPQFR]KGGLFADIASHPWQAAIFAKHRRSPGERFLCGGEISSCWILSAAHCFQERF
: 'PPHHL'I‘VEGRTYRVVPGEEEQKFEVEKYIVHKEFDDDTYDNDIALLQLKSDSSRCAQES
SVVRTVCLPPADLQLPDWI‘ECELSGYGKHEALSPFY SERLKEAHVRLYPSSRCTSQHLL |

15 NRTVTDNMLCAGDTRSGGPQANLHDACQGDSGGPLVCLNDGRMTLVGHSWGLGCGQ
KDVPGVY‘I‘KV’INYLDW]RDNMRPG (SEQIDNO)

Another embodiment may relate to a DNA molecule

characterized in that said DNA sequence b) is coding for at least 90% of the amino acids 87 —



s CAGGCGGCCTCTGAGGGAAACAGT GACTGCTACT TTGGGAATGGGT CAGCCTACCG
TGGCACGCACAGCCT CACCGAGT CGGGT GCCTCCTGCCTCCCGTGGAATTCCATGAT 13 May 2005
CCTGATAGGCAAGGT TTACACAGCACAGAACCCCAGT GCCCAGGCACT GBGCCT GG
GCAAACATAAT TACT GCCGGAAT CCTGAT GBGGAT GCCAAGCCCT GGTGCCACGT G
CTGAAGAAGEAGIET GACGT GOGAGT ACT GTGATGT GCCCTCCTGCTCCACCTCC 1o,
GGCCTGAGACAGT ACAGCCAGCCT CAGT TTCGCATSAAAGGAGGGCT CTTOGCHEAEP 01742857
CATCGCCT CCCACCCCT GBCAGGCT GCCAT CTTTGCCAAGCACAGGAGGT CGCCCGG
AGA 1% COGCBOCATACT CATCAGLT CCTGCT GGATTCTCTCTGOCGE
CCACT Captfeecevsechc OUTERROTE GSA0REARSs GI 137119 or
ATACCORLEESET! (GCAGAAATTI GAAGTCGAAAAATACATTG | S
TCCATAAGGAAT TCGAT GATGACACT TACGACAAT GACAT TGOGCT GCT GCAGCT GA
MTCGG&BE@GFWWW@@T CCGCACTGTGIGCCTTC

€

AAGCATGAGGCCT('gragc;;lTACTc:é’?%%g e %{"%ﬂo acids 174

CTGTACEC AT nEEOEETIEAGEA M’EH'AGEIEAACAGAACAGT CACCGAC 20

COCCT R R R PO A GO TR SO FENCACCAT GELUGCAT CA
CGATGGCCGCATGA

CTT T COHaBRaAI A T R EOSC TR G ;

GTGTAm TACCAACTACCTAGACTGGATT GACAACAT et 2) 25

Sai d &S PHgwEnogpbactiBapLmpblal- f usi on protein of OmA and K2S.

Sai d f AsiRPorPE 246 K2S characterised in that it conprises or
consi sts o?pra pro%ng?dﬁg%lﬁ%eétoe%‘éﬁmﬁﬁ“?he follow ng am no acid sequence

orea € tpgmd in ghat gend DINoA ad:quv:a:b ibuit codip foul dt @dakiCO0s8 F BRtamid SHBRUNLHL. a
chem vat | ve 04' E‘% %/cos | ati or1 var| ant therof forns an inportant
R B h

part. © he 61?131% e P PR

KTAI AlnﬁM 2R VACRAREFISRCYE! F%%@HQGT HSL TESGASCLPWKNSM LI
SA LGLGKHNYCRNPDGD VEKNRRL TWEYCDVPSCS' T° CGLR

QYS HABRASESWINA FRKHRRSP CERFIEENY uSRT\WRAMNHGHAERES to the

PPHTlﬂeT.Wh gerByVPGEEEmFEVEKYM KEFDDDTYDNDI ALLQLKSDSSRCACES

SWRTVCLPP Q_PDWI'ECELSGYGKHEALSPFYSERLKEAH\/RC YPSSRCTSQHLL 3s
AGE : XTSRS IWECGCEACCGTGGCC

CAGGCGGCC (SEQ ID NO:3).

Another preferred embodiment relates to a DNA molecuie
characterized in that said DNA sequence  a) consists of the following sequence:
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCC
x»  CAGGCGGCC (SEQ ID NO:3). | | |
Another preferred embodiment relates to a DNA molecule
characterized in that said DNA sequence b) is hybndlzmg under stringent conditions to the
following sequence:
o TCTGAGGGAAACAGTGACTGCTAC’I’IT GGGAATGGGTCAGCCTACCGTGGCACGCA
s CAGCCTCACCGAGTCGGGTGCOCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCT GGGCAAACATA -
ATTACT: GCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCT GAAGAAC -
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTG GCGGCCTGAGA
CAGTACAGCCAGCCT CAGTTTCGCATCAAAGGAGGGCTC’IT CGCCGACATCGCCTCC
30 CACCCCTGGCAGGCTGCCATC’I'I‘TGCCAAGCACAGGAGGTCGCCCGGAGAGCGGTI‘
CCTGTGCGGGGGCATACT CATCAGCTCCTGC’I‘GGATTCTCTCTGCCGCCCACTGC’IT C
, CAGGAGAGG'ITI‘CCGCCCCACCACCI‘_ GACGGTGATCIT GGGCAGAACATACGGGGT



KDVPGVYTKVTNy LDW RDNVRPG ( SEQ | D NO. 8) Anot her enbodi nent may relate to a
DNA nol ecul e characterized in that said DNA sequence b) is cosivag Zo0op at
| east 90% of the amino acids 87 13 May 2005 WO 02/ 40650 13 PCT/ EP01/ 42857

527 of the human tissue plasnmi nogen activator protein (nunbering used

her ei n. 37119 or Nature 301 (5897), 214-221 (1983). Another
pref erred éﬁ%ggﬁnent relates to a nol ecul e char act*&T PR t hat said

DNA sequence b) is coding for at | east 90% of the am no acids 174 -- s 527
of th | I ] jvator_protein. Another preferred
enbod?%ent ré#gggg&pgfgigm;gggB@gﬁhtﬂéﬂgpggﬁéf#%%ﬁﬁ¢$ﬂT¢@@CéﬁﬁdGDNA
sequened TIOG AT ATEA 08 CToa cais d et A ORYTE ddﬁ%(ﬁqud]m ' sapR ! of the
human b& % | asm nogen acti vat or rote?n. Anot her %?gggféggxgﬁgﬁdinent
rel at& %@ i?c%@w U8 GAGMAr GO T CLETC AT GHETGEETHCONACSEqGmce b) i s

ol asM oo Sl St o0 b oA R Ag B R K hGe ARGt AP ERes 1o

pl asm nogen acti vat or
DNA nECEEECECTRETATETATTEGAAGEGGETEANGANAGESRUTRTEAT AR TWbeECAi Zi ng

A AR M R aemrcomsenar 0
Icr[])aL\IG‘G)"G(iIMG ' Algrfmfgﬁg@DNA se. ueﬁgg% congg?gA%@%ﬁé?g@m n
sequﬁ%@@iﬂéﬁm&éﬁ@ﬁ%ﬁmmm@m is
g DNA
CAGCREFEATERRCTB YR TGARRTRIGAN, r%‘éﬁ@ﬁf’éﬁ@{@bﬁ‘g@[ﬁ%}%;‘ Under

nol ecul e characterized 1n that sal sequenceé

st | AfERTTRERAACTACC RAGAGBCGASTTEGHIGAT SRQNEGOSACCGTGA (SEQ ID NO:A),
T & R AT AT AT T GG GAGOCTACCGTGRCACRCA

characterized in that said DNA sequence b) consists of the following sequence:
TCTGAGGGAAACAGTGACTGCTACTTTGGGAATGGGTCAGCCTACCGTGGCACGCA
CM&KIHCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAAITCCATGATCCTGATAGG
u'[CAAGGTT%ACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATA
ATTACTGCCGGAAJCCTGATGGGGATGCCAAGCCCTGGHGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCAICAAAGGAGGGCTCTTCGCCGACATCGCCTCC
CACCCCTGGCAGGCTGCCATCTFRHX)UMK%KMKKHKKHCGCCCGGAGAGCGGTT
2 CCTGTGCGGGGGCATACTCATCAGCTCCTGCTGGAITCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGTTTCCGCCCCACCACCTGACGGTGAI(HTGGGCAGAACATACCGGGT
.GGTCCCTGGCGAGGAGGAGCAGAAAITTGAAGTCGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACHTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGC%&HGHGTGCCTTCCCCCGGCGG
2 ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTTCTAITCGGAGCGGCTGAAGGACKKHIMJGJCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACAIGIWG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAAﬁTTGCACGACGCCTGCCA
| GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTHBTﬂﬂi}
Y CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGAIGTCCCGGGTGTGTACACAA
‘ A&H?rfAﬁIﬂUU?LACCﬂ3U3ACHIKEATTCGTGA&H&ACAJTKKEACCGT(M&GHKQDDDKI4)



25 CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATT' CCATGATCCTGATAGG
CAAGGT TTACACAGCACAGAACCCCAGT GCCCAGGCACTGCTGCCTGGGCAAACATA- 13 May 2005
ATTACT GCCGGAAT CCT GAT GGGGAT GCCAAGCCCT GGT GCCACGT GCTGAAGAAC-
CGCAGGCTGACGT GGGAGTAGT GTGATGT000CTCCTGCTCCACCT GCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAA. GGAGGGCTCTTCGCCGACATCGCCTCC .ag.,

CACCCCT GGCAGGCTGCCATCTTTGCCAAGCACAGGAGGT CGCCCGGAGAGCGGTT o
CCTGTGCGGGGGECATACT CATCAGCT CCTGCTGGAT TCTCTCTGCCGCCCACTGCTTC
CAGGAGXHoHed frefetred Erhldddat SHRGILRAdiET ind AN ATs3qu¥he a2EPdind¥o
02/ 40650 14 PCT/ EPO1/ 12857

GGT GGAGCAGAAATTTGAAGT CGAAAAATACATTGTCCATAAGG
AATTCGQ&IHEQ&EG%A{EEFMQAAI%EM THoRGEHTGEAFTRAMESREAEDNA molecule as
CGT GGAGAGCAGCGT GGTCCGCACTGTGTGCCTTCCCCCGECGEG
ACCT CTGGACGGAGT GTGAGCTCTCCGGCTACGGCAAGCATGAG 5
GCCT T GlAnbéier gréforréd drk it ¥ elale i K abloihe Loz tE Mo abNGHiefein said DNA sequence
TCCAGCCGCT%%% CAACATTTACTTAA GTCACCGACAACATGCTG
TGTGCTCER t%&&ﬁ&%&éﬁ@%&ﬂ P FEEACGACGCCTGCCA

GGGECGATRD 1A A Ceh AN RN RIS d dTth Giadi@ekeors such as e.g.

AT TACEIE T ACE KT T RN PERRRELTSHER A0 KD Y o WiBher

prefer rvﬂﬂhlﬂﬂii) belidventigcolyalsedintR) cali, BitAISIRh as IR cRRirdaicdbitZzach 4 pPROBé . ESai d

'[I')?I:TAGZe g) cgnz@ts $f tge f%ééc%vvl ng égiuence

CAGCCT SBke Tt 1AV GCIIS TS Gontaining a

@éﬁ(ﬁ@ﬁ@'
S R sttt

CGCAGCdE i théDNAGI AT TdbotitnEGhidGh %W[ﬁﬁgc&l the gene codmg fora

CAGTACA CAGTT G
cacccct @%%@&

protein and the protein Il gene.

Another aspect of the present invention there is provided a prokaryotic host cell comprising a DNA
molecule as defined above.

Still another aspect of the present invention, there is provided a method of producing a vector comprising
inserting the DNA molecule as defined above intd a vector,

Another embodiment may relate to a prokaryotic host cell comprising a vector.

Another embodiment may relate to an E. coli host cell comprising a DNA molecule.

Another embodiment may relate to a E. coli host cell _comprising a vector.

Yet another embodiment may relate to the use of a DNA molecule or of a vector or a host cell in a method
for the production of a polypeptide having the activity of tissue plasminogen activator.

Yet another embodiment may relate to the use as described above, wherein said method is a method

according to the invention.




20 CCTGIGCGEEEECATACT CATCAGCTCCTGCTGEATTCTCTCTGCCGCCCACTGCTTC
CAGGAGAGGT TTCCGCCCCACCACCT GACGGT GATCT TGGECAGAACATACCGEGT 13 May 2005
GGTCCCTGECGAGGAGGAGCAGAAAT TTGAAGT CGAAAAATACATTGTCCATAAGG
AATTCGATGATGACACT TACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT

CGTCCCGCT GT GCCCAGGAGAGCAGCGT GGTCCGCACTGTGTGCCTTCCCCCGECEG 25
ACCTGCAGCT GCCCGACT GGACGCGAGT GTGAGCT CTCCGECTACGCECAAGCATGAG
GCCTTGTCTCCTTTCTATTCGGAGCGECTGAAGGAGECT CATGT CAGACT GTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGT CACCGACAACATGECTG
TGTGCTGGAGACACT CGGAGCGECGEEECCCCA CTTGCACGACGCCTGCCA

GGGCGAT TCEEGAGECCCCCTGGTGT GTCTGAACGATGECCCCATGACTTTGGT GGG - W

AGT A Gl A ACAC AP UAEIT AR DRI et b e

2005 &fsord'A&&thfemvweﬁ @dmémmmlhemeptabletskrepnentﬂ/zelntcamarsr elates to a vector
cont aANéAGR f r |nv ntion, . Anot her aspect of

t he presenF |%§i§t§ ﬁgﬁﬁ&qﬁtehr@??s"% 6%%1\%35 ctor"3 RN SRS 1

ol edGreRtalls cargier japesgd htseip eeferAﬂmmeqntlpméﬁlelmadutwﬁxamem ot addelved wsd in@h@
vect n the invention, wherein said DNA sequence ispreceeded
by a Fal%%gér%%%frgp ARng ap; %‘6@8%101%?%@11 Frgeniablecomgprinda bickled, dotesumplaccor di ng
to therbplrwl@ms;s(uchasrgdllcblséesucll@b&or@@ﬁrdﬁg)t limted to viral vectors such as e.qg.
Vacci nia, Senliki-Forest-Virus and Adenovirus, phagenid vectors and the

| i ke. Preferred are vectors which can be advant_ageousl y used in E. coli,
but also in any other prokaryotic host such as pPROTet.E, pPROLar. A,
menbers of the pBAD famly, pSE famly, pQE fam |y andpCAL_ Anot her
preferred .enbodi nent of the invention relates to the vector pConmb3HSS
containing a DNA according to the invention, wherein the expression of the
gp Il protein is suppressed or inhibited by deleting the DNA nol ecul e
encoding said gp IIl protein or by a stop codon between the gene coding for
a polypeptide containing the kringle 2 domain and the serine protease
domai n of tissue plasm nogen activator protein and the protein Il gene.
Anot her aspect of the present invention there is provided a pr okaryotl C
host cell conprising a DNA nol ecul e as defined. above.




Still another aspect of the present invention, there is provided a nethod
of producing a vector conprising inserting the DNA nol ecul e i@Makefdomed.
above into a vector. Another enbodinment nmay relate to a prokaryotic host
cell comprising a vector. Another enbodinent may relate to an E. coli host
cell conpri vae/46WNA nol ecul e.  Anot her enbodi nent may pet/sbgnise; a E. col i
host cell conprising a vector. Yet anat her enbodi nent nay relate to the use
of a DNA nol ecule or of a vector or a host cell in a nethod for the
product i oantiokidats) Gudtd e tabdbeoid avii g SHRGHRRS, | M ' axfth

activator. Yet attgr?\ot her enmbodi ment rréa rel atége{agn%)fﬁ%énﬁgﬁsﬁgescr %@above,
wher ei n SHPEISOE RBEr Flabilizesbemergipieats 30ce-2- Rentingtdniy Eharimaceutid:d SMeyce? 005
15a Anot grciate] b r ' . osition conprisi a
subst ance ont o el Nl Pk PpRuR )R HRE Bl i P TRKrieh: whcrdg o e

phar maceunventipt gandecdpimntige@isyadinpistoredsinanenaalyras abslus, A, exasmiie bbied fosai d
substance5 1!0? th%n<|i<2u§ nol ecgrl'e descri bed supra. The term "pharnmaceutically
accept’able 3 PR IR herein refers to conventional pharnmaceutic

exci pi entFheGhivedtleh furtheSrelafed do thd vk 6F s@&ﬂc@@&ﬁ&ﬂnﬁlﬁ@ﬁy Hﬁf&ﬁoﬁ%é&’rdﬁg% oAl - Such
physi ol ogi cal | y_ accept abl e conpounds i nclude, for exanple, car hy rates,
such as dghYREBeRIn the mamdactuse offanedicament in the MegtmeaI0E strak®, GAJiak(i6HEetion, acute

PCT/ EPO1/ 12 R58i | 0xj i¢ acid or glutathione,
chel ati ng age_é%als_ %&Ia%gv&r‘rgé“ é‘gu| ér 'Bﬁlgélﬂ%ﬁ\’ %Bra%%g{ ﬁésc_?“g}onofuﬁ_grass‘foé‘fﬁam % or
exci pi entoscligiers izttacenie! gierRemriusiph ¢og. arkYiarspseiug idedraid paqsesily 6&8%08¢ 18th

d. Mack Publ ., Fast Saj d . tical . cf t ding to th
vent’ oA 9550 380 SRUHB LRl IS Fareotd VA IPGRB0 P BeRaEhol us, . g

as a si ngie foitdwisg &Binplesis Intbled & 88 GRNGIResRh&RY ggﬁlgﬁ%\iénti@%di MYARG 98

further relates to the use of substances obtainha a nmethod accordi ng
to the ivdarseswed as limisingtheseope pthe inyentionredi canent in the treatment of
stroke, cardiac infarction, acute nmyocardial infarction, pulmonary
enbolism any artery occlusion such as coronary artery occlusion,

i ntracrafixamplerk ery occlusion (e.g. arteries supplying the brain),
peripherally occluded 10 arteries, deep vein thronbosis or related

di seafes associated with unwanted bl ood clotting. The followi ng exanple is

i nt ended MATERTAUShaNDMIETISOPRdI Nng of the invention and should in no
Primer design. In order to amplify a specific part of tPA gene, a pair of primers SK2/174 [5/

GAGGAGGAGGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGAC 37 1(SEQ ID NO:22)
and ASSP

» [57 GAGGAGGAGCTGGCCGGCCTGGCCCGGTCGCATGTTGTCACG 3’ 1(SEQID
NO:23) were synthesized (Life Technologies, Grand Island, NY). These primers were designed
based on the human tPA gene retrieved from NCBI databases (g1371 19). They were synthesized
with Sfi I end cloning sites (underlined) in such a way that the reading frame from the ATG of

the gpHI gene in phagemid vector, pComb3HSS, will be maintained throughout the inserted

s sequence. '
Another primer set for site-directed mutagenesis was designed to anneal at the sequence situated
between K2S gene and gene III in pComb3H-K28S. The sequence of primers with mutation bases
(underlined) for generating a new stop codon were MSTPA- '
[5" ACATGCGACCGTGACAGGCCGGCCAG 3°] (SEQID NO:24) and MASTPA

s [5° CTGGCCGGCCTGTCACGGTCGCATGT 371 (SEQ ID NO:25).



way be regarded as limting the scope of the invention. Exanple 1 1S
MATERI ALS AND METHODS Prinmer design. In order to anplify a stfedayoopart of
tPA gene, a pair of primers sK2/174 [5'
GAGGAGGAGGT GGCCCAGGCGECCTCTGAGCGAAACAGTGAC 3'1 (SEQ I D NG 22) and ASSP 20
[5 GAGGA GGCCCGGTCGCATGITGTCACG 3' ] ( SEQetDepdia2sd3) were
synt hesi zed (Life Technol ogi es, Grand1Tsland, NY). These priners were -
designed based on the human t PA gene retrieved from NCBI dat abases
( ng?lﬁQ)Amrhﬁo}aﬁmpéKQS' g@ﬂed:giPm? MWg?Km14 t‘ndeﬁs_gqiﬂ?mﬁﬁg@ﬂe} fﬁ,iﬁh (ynger! i ned)
in such a that the reading frame fromthe , of the g gené I n
phager ni of g\?’g%/tt%?paat&@ %@?@%"W‘I eshi Stk | Frgisevra Phugmesutioal, epam seets ed 25
sequence.g B, ' . I Le-d] t agenesi ) signed to
anneal at_the ganugldcgpg?lfﬁg? e 'Agle%ﬁv\(/)e“gin&ﬁggegen 2 eﬁﬁz&\t{%’ I\X(ﬁecuiga:
pConmb3H- Kigchemtieals; dedianapdisoIN)pwasniiadly wilddd wLthe sblatorh a6 Sitrafel RERNEEEE) T OF
CA G 3']

(SEQ 1D NerBspE Yok bARRRATNE! el 38 dor iy, hemcipmisremst AP fn PO 60 | b

NO: 25) . linédlipg AOGBC\HE M2scd hlehsi bR/ BROfbE 1 52807 Thiky ﬂ%@%ﬂﬁﬁ%\%&g a0y K2S
gene by ch. O&ﬁ SK2/ 174 and ASSP priners together wt ng i %51' -3
t enpl at e REOBIEA gge?lﬁxﬁﬁ?ﬁ?%mqf%ﬁbat@@éwc,foﬂﬁm@amaﬁipdiﬁcchpredﬂctﬁiaﬂIJOJapan)

(Roche: Mo sibdeltichy piried 8 QRakk PEr pURABI RN QIACER, i Bt o ¢ he
sol ut i on.Theigerecinessofguirifedirodictadsiconfirmed byldsirioionvdgyrhédl t i at ed with junp

start at 85C for 4 mn, then denaturation at 95C for 50 see, annealing at
42C for 50 see, extension at 72C for 1.5 min. Thirty five rounds were

r epeat ed|Gonstpetibmofpgenti @xpressid KESVRR: furiied PURI fAGH: Qg O i n.
The anpl i iegﬁrod ct of 1}%51% p was séjbsequ(ejntly ;%ﬁ%%d%’ég@%%%%lck PCR
Puri fi caPP&Ry @“‘(‘%{ peEded by Pa&arlogh ) Scripftliestoutes B8A eas digbstaiwitf | ed

product wasy pght MESuRY HiGRbhat RPN IR) tolgrepare specific cohesive cloning
sites. Four pg of the puriﬁed PCR product was digested with 60 U of Sfi I at 50°C for 18 h. For

55 pComb3HSS, 20 pg of phagemid vectors were treated with 100 U of Sf L Digested prdducts of
purified PCR product of K28 and pComb3HSS (~3300 bp) were subsequently gel-purified by the
QIAquick Gel Extraction Kit (QIAGEN, Hilden, Germany). T4 ligase (Roche Molecular
Biochemicals, Indianapolis, IN) of 5 U were introduced to the mixture of 0.7 g of purified Sfi I-
digested pComb3HSS and 0.9 g of purified Sfi I-digested PCR product. Ligation reaction was

= incubated at 30°C for 18 h. The newly constructed phagemid was named pComb3H-K28,

Transformation of E. coli XL-1 Blue. Two hundred ul of CaCl, competent E. coli XL-1 Blue
_(Stratagene, La Jolia, CA_)” were transformed with 70 ng of ligated or mutated product. The
transformed cells were propagated by spreading on LB agar containing 100 pg/ml ampicillin and
» 10 pg/ml tetracycline (Sigma, Saint Louis, MO). After cultivation at 37°C for 18 h several
antibiotic resistant colonies were selected for plasmid minipreps by using the alkaline iysis
method. Each purified plasmid was subjected to Sfi T restriction site analysis. A transformant
harboring plasmid with the correct Sfi I restriction site(é) was subsequently prdpagated for 18 h
at 37°C in 100 ml LB broth with ampicillin 100 pg/ml and tetracycline 10 pg/ml. A plasmid
»  maxiprep was performed using the QIAGEN Plasmid Maxi Kit (QIAGEN, Hilden, Germany).

. The purified plasmid was reexamined for specific restriction sites by Sfi.I and sequenced by




Construction of phagem d expressing K2S. The purified PCR product of K2S
and pConb3HSS phagem d (kindly provided by Dr. Carlos F. Batdeay 2883 i pps
Institute, USA) were digested with Sfi | (Roche Ml ecul ar Bi ochemi cal s,

| ndi anapolis, IN) to prepare specific cohesive cloning sites. Four g of

t he purifi edW@ERIpOoduct was digested with 60 U of Sf | pér/bélgiser 18 h.
For Is pConmb3HSS, 20 gg of phagem d véttors were treated with 100 U of Sfi
|. Digested products of purified PCR product of K2S and pConmb3HSS (3300
bp) wer e AupiEaglaNe Bolygesrasp Temnfitaba GygletSequenGhaHiti (The FekinBlnenCorpartids, t

(Q AGEN, gl q?] @g; many). T4 |igase (Roche Ml ecul ar Biochem cals,
| ndi anapol I's, RI’} 5 U were introduced to the mxture of 0.7 pg of
purified Sfi 1I- d| gested pConb3HSS and 0.9 g of purified Sfi |-digested PCR

product . %g tion reacti.on 20 |ncubat ed at 30C for 18 h. The newy
const r uct "S‘i‘? RS ﬂ%ﬁ@&l 1 pCoph3i K25 emplan wofe riixed with XL 1

BI )
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Each purlfledtﬁlasnle was s ectedto St restriction site analysis. A

t r ansf or rHEHE #fhien i f@ﬁ@ﬁ%m@@? (Stapagpney bétlpllz; tﬂﬁdnﬂm te(s)
was  subs Nt te B m%@?e ERin b il Lot

anpicillin 100 g/ mn 9and f et raacyc%l ne HE%Ed?&CI h%t 13I asnﬂhlcf R‘Ffﬂﬁ 8 uc%s
per f or me MgSpmbS H-KaS)vacdiEnbepused o darlvioxi Echh X]QII/KE\I H | den, Germany). The
purified plasm d was reexam ned for specific restriction sites by Sfi | and
sequenced by 13 May 2005 WD 02/40650 is PCT/EPO1/ 12857 Anpli Taq DNA :

Pol yner aPepdmtion mge-@mhﬁeﬁﬁﬂiﬁﬂﬁﬁm& ASdr pCIRB3ITROK v @aﬁ"&mﬁg £ %ial; i on,

For st er %ng %4 ect ed nmut agenesi s of pConb3H K2S

;F))ch $b3 It;l- fhe B& AR L ﬁazllslrw mbﬂ’tmsa;nusfumnmﬁ;qﬂé  mers.
uTu OX@\P«? oll a was adde 0

t he m'thure te(i%ﬁ g(ﬁ&lgﬁg’ser%o ?@ﬁ%?@goﬁﬁlﬁiﬂﬂt”@gn\ﬂnﬂwﬂéﬁ@lF%und of

95C for 30 ;gaal atmao 1l1it11\m§0f1§)| ﬂﬁ@(‘l\@ﬁn]mf L9 WRUBARCE O lNB Bl trad O SO

sec, 55C for 1 mn, and 68C for mn. The reaction tu e was S sequently
pl aced oFPbP‘?%lel}tHrPf@aﬂiltﬁd in wocmldérthets@me medium and culture for 2 h. An amount of 102

piu of VCSM13 helper phage (Stratagene, La Jolla, CA) was used to infect the transformed E,
coli XL-1 Blue, Afier 3 h incubation, kanamycin at a final concentration of 70 pg/ml final
»  concentration was added to culture, The culture was left shaking (200 RPM) for 18 h at 37°C.

Bacteriophages which harbored K2S on gp3 (K25-9) were then harvested by adding 4% wiv
PEG MW 8000 (Sigma, Saint Louis, MO) and 3% w/v NaCl. Finally, the harvested phage was
resuspended in 2 m} PBS pH 7.4. The phage number was determined by infecting E. coli X1.-1
Blue. The colony-forming unit per milliliter (cfu/ml) was calculated as described previously (21).

Expression of recombinant-K28 in shaker flasks. MpComb3H-K2S transformed E. coli XL-1
Blue was cultivated in 100 ml super broth (3% w/v tryptone, 2% w/v yeast extract and 1% wiv
MOPS) at pH 7.0 in the presence of ampicillin (100 pg/ml) at 37°C until an OD [600 nm] of 0.8
was reached. Subsequently, the protein synthesis was induced by 1 mM of IPTG (Prome;ga,
- % Madison, WI). The bacteria were further cultured shaking (200 RPM) for 6 h at 30°C. The

| culture supernatant was collected and precipitated with 55% saturated ammonium suifate (32).




~ destroy the tenplate strands, 10 U of Dpn | restriction enzyme (Stratagene,
LA Jolla, CA were ,o0 added to the anplification reaction ands Magptes ed for
1 h at 37C. This synthesized product (MConmb3H K2S) was further used to
transformE. coli XL-1 Blue. Preparation of phage-display reconbinant-K2S. .
After pConb3¥ R246as transfornmed to XL-1 Blue, the phapermemspisay

techni que was performed. A cI one of p®nb3H K2S transformed E. coli is XL-I
Bl ue was propagated in 10 super broth containing anpicillin 100 p,g/m
and tetr d’l“?ciﬁtateﬂﬂsgﬁﬁmﬂf‘ﬁ?d wHCPBHitpH 7.2rad @aEYSec[ B0Be surde wiffed sdution st

reached. e e n at ed in 100 m of
t he same ndgg?lﬁ%@gngérg’hﬁswr %rUI;e ﬁhba%%ﬁgla%gg ﬁvter%‘f"%i%%g Y BFige gre RAS
hel per ph&g&aéﬁmdgdmnbeﬁ@y}ahdsatal.@\) was used to infect the transfornmed

E. coli XL-1 Blue. After 3 h incubation, kanamycin at a final
concentration of 70 g/m final 20 concentration was added to culture. The

cul turse mmﬁsbaﬁ@ﬁhﬁﬁt@uéﬁeﬁ dobtbindr@ k24 8odt: 7 ich
har bored K2S on gp3 (K2S+ Weré themn harvestgd rbt? %éegl ng&?% Iﬁﬂﬁgﬁ% 8000

(Si gna, Sadted ‘Y}B’u PB"HGW Jptrkgogle) 2/ dman, (lﬁlﬂia(glewoushre pi’mdzésm}edbrpmmge was

i eot i ng By ol TERufib ool 2iROACBARIIRES et ofionpri Blisa
(cfulm) wmngaimmd)rmssdeﬁ&é pRefmBd. ¥y Y0 2ddm1 o%izz@%r%éc%t&s} 1
recomnbi n KZS shaker flasks. MpConb3H K2S transfornmed E. coll "XL-1

Bl ue was I“t’eir‘?/ ‘“it%ea%énq‘ﬁn%l\”p%@aﬁﬁ el ng%ﬁwmbpd}y@qtmn wasbaniied opeast
extragt %%Il%ﬁkv‘ﬁ%er O@anﬂ—ﬁ\’[l@"&oﬁ#atb?l—ﬁéﬁ}gPﬁ §8Q%?ot l l '@eﬁ,s 100

g/m) at 37C until was T each
prot ei n &4eap Ait{RA mugatqtd FFRR(Qegtarney\dmbdriol Eﬁiﬁdﬁ)FW@Wd t@@ac%@hbﬁ@ﬂwely\')

The bact furth hk 00 RPM) for 6 t 30C. Th
Tt onct Bk nd Shude b o it SR 0758 Dol e el et S gmetionpee |
anmmoni unfisallyf ehsed @s&a)msm&aioﬂaﬁé@o%/@%%o&2'%7stan&%dﬁyfa€8§1§%£'s&zﬁ%cfl nas

reconstl t ed th PBS ,_and dialysed in the sane er so

AC for Fiionghelnstispts <for éf ilpgjeal; $ianderds mang ofeansiol, dlertferidblEnendi) aves riaat el by
usi ng,;a ﬁ(gylt%%ﬂgdp shock as previously described by Anes et al. (2). J
| munoassay quantification of reconbi nant - K2S. In order to detect r-K2S,
solid phase was coated with nonoclonal anti-kringle 2 domain (16/B)

enero i by Dr.. Zachari as, ntral Institute of Mol ecul ar
(Bigol ogy uiﬁédﬂ?‘i&ﬁvﬁ‘gﬁ’ aséé’r ﬁa‘ﬁ%“.ﬁ f‘i’ﬁg ETt%ﬁI’i‘a% Pt %EL?@AOIY%@ﬁIV#g wap guishased i ﬁg
pr ocess efomaliropogehinr (Mesindaki Svkederd OTRS subratd fsirir cgﬁtailﬁ%g'pliasﬁfinoﬁgx? Lid 8Ty T-

2251 was used to determine serine protease enzymatic activity. The dilution of 102 of each

2 ammonium precipitated sample was assayed with and without stimulator; ‘human fibrinogen

fragments. The assay procedure was according to the COASET -PA manual.

SDS-PAGE and immumnoblotting, The dialysed precipitate-product from culture supernatant was
further concentrated 10 folds with centricon 10 (AMICON , Beverly, MA). The concentrated
s sample was subjected to protein separation by SDS-PAGE; 15% resolving gel, in the reducing
buffer followed by electroblotting to nitrocellulose. The nitrocellulose was then blocked with 4%
skimmed milk for 2 hr. In order to detect r-K2S, a proper dilution of sheep anti-tPA. conjugated
HRP was applied to the nitrocellulose. The im:nunoreaqﬁ\}e band was visualized by a sensitive
detection system, Amplified Opti-4CN kit (BIORAD, Hercules, CA). |
0
Copolymerized plasminogen polyacrylamide gel electrophoresis. An 11% resolving

- polyacrylamide gel was copolymerized with plasminogen and gelatin as previously described by



K2S were added into each anti-kringle 2 coated well. Antigen-antibody
detection was carried out 10 as follows. Either sheep anti - NBMayo?jasgat ed
HRP (Pharnmaci a Bi ot ech, Uppsala, Sweden) or sheep anti-tPA conjugated HRP
(Cedarl ane, Ontario, Canada), was added to each reaction well after the
washi ng st epYOW69ubstrate TMB was subj ected to every wettEenddshe
reaction was finally ceased with H2S@% solution after 30 m n incubation.
The standard nel anona tPA 86/670 (National Institute -for Biol ogical

St andar ds HevgerCeral-r(@4), Thie statldegigdhiwae prepid ssad Ysmdemmtion withas plakii@ogaant 1 ol .
Am dol yti IYRYA S < A test kit f he detection of tPA am dolytic
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protease enzymatic activity. The dilution of 10.2 of each 20 ammoni um

preci pit aﬂ%@%ﬁﬁ% &ehikad wassingubatediiny 1 NhelyeineNeoH, pH B3ufatidy at 3710 Finally,
fibringge BB Setai SMin oy gk-ng Lo SET t - PA
manual 9 S%g-%,&%% andssitarhﬂ’guaﬁ%[gllsot't | E%%%%&e{&%?\gﬁégg%%p?@gﬁgﬂlﬁ Q{lg?(} from
cul ture seystemn dhadecatiors of e pdmtide babarmg tengyinedic 10tifin! das wétt dmigdrty deom 10
(AM CON , Bever MA).., The cqoncentrated 2s sanple was subjected to protein
separati ofY %&gﬁy "'E,ba‘l‘]@/glfngsol ving gel, in the reducing buffer followed
by electroblotting to nitrocellulose. The nitrocellul ose was then bl ocked

with 4% ﬁﬁl{}gﬁi mlk for 2 hr. In order to detect r-K2S, a proper dilution
of sheep PPl A conjugated B. RP was applied to the nitrocellul ose. The
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El ect rophé)r esi s s perfor rred, at 4C at a. constant current of
resi dual Sﬁﬁ\,@“él"a%elsgﬁs M’ prhd aeflsan the comgeoh rdading tfatoien et a mevovector,

t enper,at nlRE. ki | Tt ' S T | aSha s_incybated

ino. 1 Ml%(%yci ne- Né%bg%%/%gzdz 519%? é%'e%%gt Ingﬂ}g}e%z_ﬁﬂnia:%%i 5 flanked pps §&t Bg H“ﬁb was

stai ned dAupaleignalisepuntandtdandsireein Gy eph Thi eorbsot Inkdriar ofH28e WaRvar iRl bl Ng
by restriction analysis with Sfi I (Fig. 2, lane 3), PCRjanaysis (demonstration of a single band at

1110 bp), and DNA sequencing. The schematic diagram of pComb3H-K28 map is given in Fig,

3.

2

Phage-displayed r-K2S. VCSM13 filamentous phage was used to infect pComb3H-K28
transformed E. coli XI.-1 Blue, X[K2S]. VCSM13 was propagated and incorporated the K2S-
£p3 fusion protein during the viral packaging processes. The harvested recombinant pﬁage (K28-
§) gave a concentration of 5.4 x 10" cfw/ml determined by reinfecting E. coli XL-1 Blue with
» . PEG-precipitated phages. These recombinant phage particles were verified for the expression of
r-K28 by sandwich ELISA. The p]_nage'-bound heterologous K28 protein was recognized by the
monoclonal anti-kringle 2 antibody (16/B) by usirig sheep anti-tPA conjugated HRP antibody
detection system. The absorbance of this assay was 1.12 ‘i 0.03 (Table 1). The amount of K28
detectable on 10" phage particles is equal to 336 ng of protein in relétion to the standard
»  melanoma tPA. In order to corroborate that K2S-gp3 fusion protein was associated with phage
pf'mticles, sheep anti-tPA conjugated HRP antibody was substituted by sheep anti-M13 antibody
. conjugated HRP. This immuno-reactioﬁ exhibited an absorbance of 1.89 & 0.07 (Table 1). In



system The |ocation of the peptide harboring enzymatic activity was not
stained by dye in contrast to blue-paint background. RESULTS May 2005
Construction of K2S gene carrying vector. Fromthe vector p51-3 we
anplified the kringle 2. plus ther serine protease portion of tPA (Ser"Ain
kringle 2 do¥@PHO06® Pros' in the serine protease) usi ngrprERRASsBK2/ 174
and ASSP. The anplified 1110 bp produ@ was denonstrated by agarose gel

el ectrophoresis (Fig. 1, lane 2) and was inserted into pConb3HSS phagem d
by doublcentsksi, ifj the taparea gibedyt was sheep Bhti-M1d aBtibodpdsirbmely v K9S WaCsbsérgadi Ng
frame. Thu%tsgl new .vt?gtor. ‘i’ii’l’s pConmb3H- K2S, harboring the K2S was generat ed.
In this VBT BeeRdE-t4 sovibedysqningpiad JERP: ths abserbanceywan osly gl + 884 (Eableel)and
donwst r egmisesHRd 14 ol N . uf bot h . by
restriction aﬁ%aysi s %nﬁﬁi%fﬁlﬁﬁ? O?E%ﬁéd%ﬁag%e %38%?{%&8}’2?%&011 protett.

( denonst N4 riepaedsirory nen-transfrmeed X111 Bluebyss usedinasl 2 Bigdtisespuesici ng. The
schemgtic di agram of pComb3H K2S map is given in Fig. 3. 20 Phage-di spl ayed
r-K2S.” VCSML3 fil anent ous phage was used to infect pConmb3H K2S transforned
E. coli XL- 1CBhstrmctiof] ¢€28hCond3BMLIS. Wi geferiiaonites] cavel ehreeh RO5ahe Yy fip K2S-
gp3. fusi ﬁg hg 'n%%gri ng, the viral packagi ngpgrocesses. The harvest ed
reconbi n& mB —3@8( thg gifof dhegagsnic pamers(MSTP4A and MASTPALFig. #). Tderder i ned

by et nf eSkice e néal byrthede Pt Woe s PREKS ol M eLadRNRRSSaiooe

reconbi nant phage particles were ver or the expression
sandwi ch &g thepugtiyaligsatad with Hpn d tosrdothe gliulamkAghyiated plombIBKeS eaghiteed by

conj ubar P PRneAR |, 88b ' Auttaity HNVACY e it 7 Bafil rT vRbe Wdhay vas
1.12 0. 0BUokABHEKS, a thheomBIXMIAS] KaSselsiiast lhe sﬁtﬂy.%oﬂ%@ﬁ%ﬁ@@ft icles

I's equal _to 336,&8 of grotein inrelation to the standard 30 ma t PA.
I n or der PP SPOEEFHYH SRAPE I ehaeessits clppetorthies? end pf olScgane was lostsdiensitatdirected t h

Phage  PARAkLELSS. ASHRAP valloh ok PARLHINEH.ERRL RIS PROY RS SUPSGILut ed by

sheep anti-ML3 anti body conjugate I'S 1 nmino-reacti on R ed an
absor ban¥éhot the gepeapn@7of fetned K2§ . gehe frig@ndvin YFig08,51abi03 ) Ahd6) GBOK2Y gene
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Expression and purification of K28. K28 expression in XM[K28] was induced by IPTG, r-

K28 was detectable by using ELISA both in the periplasmic space and in the culture supernatant

. The amount of the heterologous protein in each preparation was determined by sandwich

»  ELISA and related to the standard tPA. From 100 ml of the bacterial culture m shaker flask with
the O.D. {600 nm] of 50, the periplasmic fraction yielded 1.38 pg of r-K2S (approximately 32%)

| whereas 2.96 pg of r-K28 (approximately 68%) was obtained in the ammonium precipitated
culture supernatant. Sandwich ELISA was used to verify the PEG precipitated phage from
VCSM13 infected XMJK2S). No r-K28 captured by monoclonal anti-kringle 2 antibody was

» - detected by anti-M13 conjugated HRP, indicating that K2S is not presented on the phage
particles if gp3 is missing, .
Amidolytic activity measurement. If serine protease domain is present in the sample,
plasminogen will be converted to plasmin. The produced plasmin will further digest the S-2251

s substrate t0 a colour product, p-nitroaniline, which has a maximuin absorbance at 405 nm. The
specific activity of the recombinant product is in accordance with the absorbance. The

fibrinogen-dependent enzymatic activity of each sample i.e. K28-¢, periplasmic r-K28 or culture



wi th sheep anti-tPA anti body conjugated HRP; the absorbance was only 0.17
0.01 (Table 1). This suggested that only a minority of purif3iddypbage
particles carried K2S-gp3 fusion protein. VCSML3 prepared from '
non-transfornmed XL-1 Blue was used as a negative control. s Construction of
MpConb3H K2SYOVE40g#ner at ed a stop codon between K2S and poBuksdizgefonb3H K2S
with the aid of the mutagenic priners2f MSTPA and MASTPA) (Fig. 4). |In order
to enrich the newy synthesized and nmut ated MpConb3H K2S, the cycle

anpl i fi caegeoratani xKab ewasvasluitéerband wginbared iBptis K28k whil Beriplamid 0K 2 grageed he ol d

dam net hyl Comb3H K2S .t enpl at e n | prefers dam nethyl ated DNA).
After t réﬂ%@%ﬁﬂﬁn‘:’mmﬁ.m@ﬁﬂp’i wiiph T’aﬁfg%@g’\%‘i ?angfﬁ@'oﬂﬁoéﬂiek?@;zs mhnEor nant
XM K2S]  vaiturs elyredaeélt +-BLS fohvet the fibidodehdephident SRURAGE, &7 . Thus

substitution, one Sfi | cleavage site close to the 3' end. of gene was
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Mp Conb 3 Hst@arduvaslanonmr tPdsbowddsomeaetiyjtd f usi on formin XM K2S]. Expression
and purification of K2S. K2S expression in XM K2S] was i nduced by | PTG r-
K25 was detectable by using ELISA both in the periplasm c space and in the

cul ture supeDaabdfhtioh fereadibitiht potei By MAMAAHIQHW PR SlliidiKES
preparation was deterni_ned bil sagfgl)wi cﬁy 20 ELI SA and rag%gt eél to t%’m

st andar de#ire supematatod SMIESS] ravealesa melepwar raass of B kDa by heilgeshetp argletPAi t h

the O,D. : :,0fy D . | ] . el ded 1.38 f r-K2S
(b 50 4R 0lo R BTl SIS KBS PP

obt ai nedtrinsfarimed Xhnhdie, ontaiwed inp rdaciivebandwith asimilatgper nat ant . Sandwi ch ELI SA
was used to. verify the PEG precipitated phage from VCSML3 i nfected
XM K2S] . No r-K2S captured by nonoclonal anti-kringle 2 antibody was zs

det ect edLéusligdioh -dfllRti¢ORhHGA! BAPWRE, TREI ARGl 3! bEAScdpdyRRli- R SNt ed
on the phage particles if gp3 is mssing. Amdolytic actrvity neasurenent.
| f seri niupehilized Suithy gelefionin tge pelacsylemids gehprisratoptlesiroplpreasnTho gamoniutd  be
converte L. d 1 id. ) furth igest the S-2251
o subst rar RO cublie B AGR o ARl e G 81 585

absor banwih aCombBH$SrendrKM[K8Plewdré intalged i(Fig! 7). ofil dahiglek eRAMBoRRR iRMEAUCt S,
i n accordance w tdtg};ft he absor bance. The fibrj nogen-degendent enzymatic

act i vi t y* B EIRdigR o LrpseRye tags correch eprigymation @and agonatyoe! the| seine Prote3savay

2005 VO @A) Ofthspieddt R4 ok $8RE protease digested plasminogen were observed only in the
ammonium sulfate precipitated culture supernatants of XM[K28] at 34 and 37 kDa postions. The

x  other samples gave no clearing zones. The positive control lane of standard melanoma tPA also

demonstrated enzymatic activity at 66 and 72 kDa positions.
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22 supernatant r-K2S, was eval uated and conpared. Both K2S-~ and
periplasmic r-K2S illustrated notably |ow enzymatic acti vi t43 MapReds was
bel ow the sensitivity of the test (0.25 xUm). The culture supernatant
r- K2S gave the fibrinogen-dependent enzymatic activity of 7 NNm . Thus,
from 100 nm WwOP¥4H6® we obtained a total of 700 |U enzymapr¢neaghissity.
Wt hout fibrinogen no enzymatic activ¥ty of the r-K2S purified from

cul ture supernatant was observed - whereas standard nel anoma t PA showed
sone act i 4i BybaD&hbnBL, rand 7.0Wagker. rlmlsmthahthumamhﬁibndﬁy stleFHHR QBE e dIving .
Partially rifie Ituesu erna of XM K2S] reveal ed a
mol ecul ar gal&rq%s %Zémﬂﬁ?mﬁg © ﬂ‘@é’b i%omént i bodies (Fig. 6).

The negat3.vBesenf WOF., NPRHabid] BYA. By, . Betstei, AUJ‘ Goresl A PRAT AR v Ofuf}? And
transfornmed_- XI] contained No reactive band With a simlar 'size.

Bl
Local i zatMofh 4t lelélcltg?teﬂléhﬁ)“ﬁ@“ﬁ%/a@h@ of fiectiphah detenogats omburb@etissue-type
copol yperj llsﬁﬂuo%@ﬂ]activﬁiﬂp?mdléﬁ%v!ﬁk%lﬁe%@tl' nin the polyacrylamde gel prior

to el ectrophoresis he -ammonium s sultate precipitated culture
super nat gt Bette, B. MolN. SdssconBMieHofung odnd ML -Thufhtl el 908 aDefadHm08 veydué h
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FIG. 4. Schematic diagram of the mutation site at the junction between the K28 and gpIll genes
~» on pCombBH—KZS. The annealing site of pComb3H-K2S is bound with a set of mutation primers

(MSTPA and MASTPA) containing modified oligonucleosides (underlined). After petforming the

cycle amplification, the Sfi I site 1 (in bold) is modified and lost in the newly synthesized strand.

FIG. 5. Characterization of newly synthesized MpComb3H-K2S by the Sfi I restriction enzyme.
» A single band at 4319 bp that refers to a single cleavage site of MpComb3H-K2S is observed in
lane 3. No inserted K2S band at 1110 bp can be visualized, Lane 1 shows 1 kb marker. Lane 2
was loaded with uncut MpComh3H-K2S. The electrophoresis was performed on a 1% agarose

gel, _ _
FIG. 6. Identification of immunological reactive band with of recombinant DNA-derived protein
»  purified from XM[K2S] culture supernatant with sheep anti-tPA conjugated HRP. Lane 1 was
loaded with 40 ng of standard melanoma tPA (86/670); which showed the reactive band at 70
‘ kDé, The partially purified and concentrated culture supernatants from non-transformed E. coli
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FIG. 9. Structure B-0 (SEQ ID NO:12)

Native K28 molecule from amino acids 197-527 without modification.

FIG. 10. Structare B-1 (SEQ ID NO:13)

» K28 molecule from amino acids 193-527, wherein to Structure B-0 of Fig. 9 the amino 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 in Fig. 10, wherein Cys-261 was exchanged for Ser.
5 |

FIG. 12. Structure B-3 (SEQ ID NO:15)

K2S molecule from amino acids 191-527, wherein to Structure B-0 of Fig. 9 the amino acids
- SEGNSD were added at the N-terminal portion. ‘

s FIG. 13. Structure B-4 (SEQ ID NO:16)

K28 molecule from amino acids 191-527, as in Fig. 12, wherein Cys-261 was exchanged for Ser.



FIG 5. Characterization of newy synthesized MpConb3H K2S by the Sfi |
restriction enzyne. 25 A single band at 4319 bp that referstaap28i59l e
cl eavage site of MConb3H K2S is observed in |ane 3. No inserted K2S band
at 1110 bp can be visualized. Lane | shows | kb marker. Lane 2 was | oaded
W th uncut MWORMSH K2S. The. el ectrophoresis was perf or peremyiRsil% agar ose
gel. FIG 6. ldentification of inmunokbgical reactive band with of

reconbi nant DNA-derived protein 30 purified from XM K2S] culture

super nat &iG. Mi Stucale€@SEQTD NJ)conj ugated HRP. Lane i was | oaded with 40
ng of stapdar | ano t PA (86/670Q0): which showed the reactive band at 70
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non- t 1 an g erRediBed B stmilar ol o0 MOP HARRSD irPileBs Th-131" | / 12857 XL1-

Bl ue and XM K2S] were applied to lane 2 and 3 respectively. The distinct
reactive band was particularly denonstrated in lane 3 at 39 kDa. FIG 7.
Mol ecgl akyy; isgéﬁucﬁ?%ﬁrgﬁgﬁ%i}ﬂﬁl f extracellular r K2S harboring active
serinée protease s orgal y c‘oééol yneri zed pl asm nogen pol yacryl am de gel
el ect r opMatiesK8S mokweale franw ambioneids 2be 52 dtieat eddiehtemuiTEE nwicgltmStrndar ds
(X 10), $SD$-6H égl ma,_S]?i nt Louis, N% Fiftyed]%rg of the 55% saturated
anmoni u F5p fi’%@@iSBP ax fmagnet g3 disrlosed iopHrsFeR n figurog 104138) ye, XI -1 Bl ue
transfornmed with pConb3HSS, and XM K2SJ were | oaded in lane 2, 3, and 4
respectively. Lane 5 contained 50 ml U of standard nel anonma tPA (86/670).
Tr anspar EKi. 180BAgndleculti (SEQUIBPANQ:49)p| asni nogen in pol yacryl ani de gel are
visible only in lane 4 at nol ecular weight of 34 and 37 kDa (B) and lane 5
at nol’ecul ar wei ght of 66 and 72 kDa (A). FIG 8. Structure A (SEQ ID

NO 11) NIABLE 1KDE&ectinnet HKESficktuR i plagasresisatibd By SahdwidhtRIg8A nodi ficati on.
15 FIG 9. Structure B-0 (SEQ I D NO 12) Native K2S nol ecule from am no
acids 197-527 without nodification. FIG 10. Structure B-1 (SEQ ID NG 13)

20 K2S nol ecmmﬁgﬁmm&o of Fig.
9 the amino acids SEGN were added at the-Nterm nal portion.

Capture antibody Anti-tPA Anti-M13

K2S8-¢ VCSMI13* K2S-¢ VCSM13
Anti-kringle 2> 1.12£0.04° 0.12+£0.03 1.89+£0.02 0.16+0.02
Anti-M13 0.17£0.01 0.14%£0.05 1.91£002 1.88+0.03

* VCSMI3 was harvested from XL-1 Blue transformed with pCorb3HSS.
15 ® Mouse monoclonal anti-kringle 2 (16/B) was used. The other antibodies were
prepared from sheep immunoglobulin.

“°Value is mean of absorbance of each sample which was assayed in trii:licatc.

20

25




"FIG 11. Structure B- 2 (SEQ I D NO 14) K2S nol ecul e from anino acids
193-527, as in Fig. 10, wherein Cys-261 was exchanged for Set3M2§2Bb& 12.

- Structure B-3 (SEQ I D NGO 15) K2S nol ecul e from am no acids 191-527, wherein
to Structure B-0 of Fig. 9 the amino acids SEGNSD were added at the
N-terminal portion. 10 FIG 13. Structure B-4 (SEQ ID NO 16) K2S nol ecul e
fromamno acids 191-527, as in Fig.- 12, wherein Cys-261 was exchanged for
Ser. 13 May 2005 WD 02140650 28 PCT/.EP- -9 2857 FIG 14. Structure C (SEQ
I D NO 17) Native K2S nol ecule fromam no acids 220-527 w t hout

nmodi fication. This nolecule may be fugther nodified in a simlar manner as
di scl osed for structure Bin figures 10-13. FIG 15. Structure D (SEQ ID
NO 18) Native K2S nol ecul e fromam no acids 260-527 wit hout nodification.
Thi s nol ecul e amysbe further nodified in a simlar manner as discl osed for
structure Bin figures 10-13. FIG 16. tPA nolecule (SEQ ID NO 19) 10 !5 20
25 TABLE |I. Detection of r-K2S nolecule in phage preparation by sandw ch
ELI SA Capture antibody Anti-kringle 2" Anti-ML3 Tracer antibody (conjugated
HRP) Anti -t PAAnti-ML3 K2S- ~VCSML3aK2S- ~VCSML3

L. An isolated DNA molecule comprising:

() DNA encoding an OmpA signal peplide;
(b) DNA encoding a {PA or K28 malecule;
() DNA encoding a peptide selected from the group consisting of SEGN
(SEQ ID NO:9) and SEGNSD (SEQ 1D NO:10);
wherein gaid DNA of (a) is located upstream of said DNA of (c),
and said DNA of (b) is located downstream of gaid DNA of (¢); and
wherein said DNAs of (a), (b), and (c) arc operably linked: -

2 The isolated DNA molecule of claim 1, wherein the

OmpA signal peptide is encoded by the sequence of SEQ ID NO:3.

3. The isolated DNA molecule of claim 1, wherein said

- DNA of (¢) is TCTGAGGGAAAC (SEQ ID NO:20).

4. ~ The isolated DNA molecule of claim 1, wherein said

DNA of () is TCTGAGGGAAACAGTGAC (SEQ D NO:1).



1.120. 0, V0. 120. 031-89 0. 020. 16 0.02 0 170.010.14 0.051.91 0.021.88 0.03
a VCSML3 was harvested from XL-1 Blue transforned with pConb3sipfay dpokbuse
nonocl onal anti-kringle 2 (161B) was used. The other antibodies were
prepared from sheep inmmunogl obulin. Value is mean of absorbance of each
sanpl e which was assayed in triplicate. 13 May 2005 29 CLAI M5 1 An

i sol ated DNA nol ecul e conprising: (a) DNA encodi ng an OrpA ai gnal pepti de;
(b) DNA encoding a tPA or I(2S nolecule; (-c) DNA encoding a peptide

sel ected fromthe group consisting of SEGN (SEQ I P NO:9) and SEGNSD (S>3Q
I D Na_ 10); wherein s2[i4 DNA of (a)3Ps |ocated upstream of said DNA of
(c), an4 said DNA of (U) is located downstream of said DNA of (c); and
wherein said DNAs of (a), (1), and (c) are operably linked: The isolated
DNA nol ecul e of claim1l; wherein the QutpA signal peptide is encoded by the
sequence of SEQ I D NO 3. 3. The isolated DNA nol ecule of claim1, wherein
said DNA of (6) isTRGHAGORAADI¢SEQBIMNG Wigcidsaidhe isol ated DNA

nol ecul e of claiml1l, wherein said DNA of (c) is TCTGAGGGAAACAGTGA. C ( SEQ
ID NO 1). 13 IRM@(OQ@@QS@@IQNQ‘M i sol ated DNA nol ecul e of claim1, wherein
said DNA of (b) is SEQID NO 4. 6. The isolated DNA nol ecul e of claiml,
wherein said DNA of (b) encodes a K 2S nol ecul e selected fromthe group
consi sting of SEQ | DhdNedldtdd DEBEGhdIEuNGERim SE@dr&nm 13, SEQ I D NO 14, SEQ

IDN015 SEQ.ID NO 16, S ID NO 17, and | D NG 18,
Q DNA of (h) cncodcha K28 molecule select ﬁum the group consisting of SEQ ID

NO:11, SEQ ID NG:12, SEQ I NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID

N0:16, SEQ I> NO:17, and SEQ 1D NO:18,

7. The isoiated DNA molecule of claim 1, wherein said

DNA of (b) encodes amino acids at least 90% identical to amino acids §7 - 527 of SEQ

ID NO:19.

8. The isolated DNA molecule of claim 1; wherein said
. DNA of (b) encodes amino acids at least 90% ideptical to amino acids 174 - 527 of SEQ
D NO:19.

9. The isolated DNA molecule of claim 1, wherein said

DNA of (b) encades amino acids at least 90% identical to amino acids 180 - 527 of SEQ

ID NO:19,

10. The isolated DNA molecule of claim 1, wherein said

~ PNA of (b) encades amino acids af least 90% identi_cal to amino acids 220 - 527 of SEQ

ID NO:1S.




7. The isolated DNA nol ecule of claim1l, wherein said DNA of (b) encodes
am no acids at |least 90%identical to am no acids 87 - 527 of3 8¢200D

NGO 19. 8. The isolated DNA nol ecul e of claim 1, wherein said DNA of (b)
encodes ami no acids at |east 90% identical to amno acids 174 - 527 of SEQ
P NO 19. 9. The isolated DNA nol ecule of claim1l1, wherein.said DNA of (b)
encodes am no acids at |east 90% identical to amno acids 180 - 527 of SEQ
I D NO 19, 10. The isolated DNA nol ecul e of: claim1, wherein said DNA of (b)
encodes am no acids at | east 90%ident3ilcal to am no acids 220 - 527 of SEQ
ID NO 19. 1 3 May 2005 31 1 1. The isolFated DNA nol ecul e of claim1,
wherein said DNA nol ecul e of (b) hybridi zes under stringent conditions to a

DNA nol ecul e onsisti EQ | D 4. wherein .the hybridization is
carried out iﬂ?'Gx gg ,S&gs?gbp@i %ﬂle‘.}"lﬁ?l\&sla'mslor“ﬁ?rf 8589 and 0. 1% SDS at 65C
fol l oned by aw%u&t 8P éﬁ)g?%riéizésﬁiqﬂr Qb3 HohBriomt to65 HNA2mokeiect or

conprising the ecu clarm 13. "The vector of claim 12, further

compri Sing ¢ NGoiiin, SPEREHPRNL el HOBURAIAM sl Ry aN6x SBCY be | ac

pronoter. 14. ctor alm conprising the DNA sequence

Of 110 13 TAHBRAPR HES, a0 1ok 8DS/ G v B Wakhing W 026U 51 1

the DNA sequ gene. 16_ The vector of claim15, wherein the
expressi on of ﬁﬁ Qeln is suppressed or inhibited by deletes the
DNA nol ecul e eo'r?gg’ I ngﬁsﬁgﬁi gpWprotein or by .a atop eodon between the
gone coding for the fnetionai variant of tisssize plasm nogen activator
protein and the gplfl protein. 17 _A p[o ar}{‘g&incl host cell conprising the

DNA nol ecul e &% cl Aivgster comprising the DNA molecule o

3. The vector of claim 12, further comprising the DNA
sequence of a ribosome hinding site and of the lac promoter.

14. The vector of claim 13, further comprising the DNA

sequenge of the B lactamase gene,

15.  The vector of claim 14, further comprising the DNA
sequence of the gplll gene.

16. The vector of claim 15, wherein the expression of the

gpII protein is suppressed or inhibited by deleting the DNA. molecule encading said
gpl protein or by a stop codon between the gene coding for the functional variant of

 tissue piasminbgen activator pmtai:j and the gpIlX profein.

17. A prokaryotic host cell comprising the DNA molecule of claim 1.

18. The host cell of claim 17, wherein said host cell is E.coli.




18. The host cell of claim 17, wherein said host cell is E. coli. 13 My
2005 32 19. A nethod of producing a vector conprising insertigay h@osDNA
nol ecule of claiml into a vector.

32 _

19. A method of producing a vector comprising inserting the DNA molecule of claim [ into a
vector. '





