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(54) Title: METHODS FOR LARGE SCALE PRODUCTION OF RECOMBINANT DﬁA-DERIVED TPA OR K28
MOLECULES :

0650 A2

-+ (57) Abstract: The invention belongs to the field of thrombolysis and of tissue plasminogen activator ({PA) derivative production

“~= in prokaryotic cells. The invention relates to methods for the production of a recombinant DNA-derived tPA, a variant thereof or a

- {Kringle 2 Se1:ine) K28 molecule or a variant thereof in prokaryotic cells, wherein said tPA or K28 or variant is secreted extracellu-
larfy as an active and correctly folded protein, and the prokaryotic cell contains and expresses a vector comprising the DNA coding

o for said tPA or K25 or variant operably linked to the DNA coding for the signal peptide OmpA. The invention further relates to

a specific K28 derivatives obtainable by said method. The invention further relates to said DNA molecules and the use of said DNA
molecules in said methods. —



20 pl asm nogen. Downstream of kringle 2 is the serine protease, wth its
catalytic site located at the C-term nus. The serine proteakkMag2005
responsi bl e for converting plasm nogen to plasnmn a reaction inportant in
t he honeostasis of fibrin formation and clot dissolution. The correct

fol di ng of tWA240&8uires the correct pairing of 17 disul pcueedsitsdges in the
nmol ecule (1). dinically, tPAis a thrlonbolytic agent of choice for the
treatment of acute nyocardial infarction, 2S pulnonary enbolism stroke,
peri pher aMethods fat largel sealeoprodwtibnoshescoinbinnie DVALAGiféd ERL i K2kt has

t he advant a?e of causing no side effects on system c haenorrhagi ng and

fi bri nogemolemadest i on (7). Bowes nel anoma cells were first used as a source
in tPA production for therapeutic purposes (12). Since a consistent
process with efficient production of highly purified protein in good yield
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purified inclusion bodies fromcytoplasmc conpartnment were achi éved (16,
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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.




Obukowi cz et al. (25) expressed and purified r-K2S from periplasm c space.
The 0 b obvious disadvantage of this nethod was an extra petdidaa2008%
extraction step, which is not suitable for |arge scale production. Saito
et al. (29) disclose the cytoplasm c expression of r-K2S. The authors used
an in vivo WO uration processes for the expressed mrciZBu/mbsrch was
purified fromthe cytoplasm c space of E. coli as inclusion body.
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I nvention rel a iesg o a nethod for the production of a reconbi nant

DNA- deft i vBE°® £ uchonbhiolagealy aetivewdSor (t PA), a tPA variant, a Kringle 2
Serine pr@ﬁ@ﬁﬁzr@lﬁcwﬁ efq!’ﬁ%é}d Qhd ?ﬂ.ulﬁge% r-K28 from periplasmic space. The obvious

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
denatvmng/refoldmg 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




variant in prokaryotic cells, wherein said tPA, tPA variant, K2S nol ecul e
or K2S variant is secreted extracellularly as an active andiZiayeooty

fol ded protein, characterized in that the prokaryotic cell contains and
expresses a vector conprising the DNA coding for said tPA, tPA variant,
K2S nol ecul V@P214e98 vari ant operably linked to the DNA cedimpufigesyt he
signal peptide OmA or a functional derivative thereof Surprisingly, the
use of the signal peptide OnpA alone and/ or in conbination with the N 20
term nal aevigoregadidg iSHPindiviRotekleMStH RRR feER.&R | ocate
the recomi gntg&DN%-_deri ved tPA tPA ?}/’a‘ﬁsgﬁt, K2S ol ecu%yg‘%rgérﬂys&\g}ari ant
to the ouAclraisihe iuman ingmesyam.i t ates the rel ease of the functional and
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mat ur € mot2aciit & e FETTE R brolagigally acfiys o intg the cullirefaeroptast | de r enoval i s
very high and |l eads to correct folding of the reconbinant DNA-derived
protein. Said signal peptide OnpA interacts with SecE and is delivered
across t Heseripfion obthainsentiosy.  energy generated by SecA, which binds to See
conmponentsg,.( = e. foftri cretion. 30.pore t i spatch t he
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bet ween tiuventdart. er nenbrane and i nner nenbrane of Gram negative bacteri a,
peri pl as has i gher . oxi dati,ve condjtion in_conparison to the cytoplasmnc
space” THi S“§%8£Eh’ﬂtsé“%“i’f‘é Of @FRaltin She Yeunesy spemficatigDiny 2wy ipemedinbe 12857
4 of di splifinged RO dehABShRb@REhyY fol ding of the recombi nant DNA-derived
protein (e.g. K2S) in the periplasmto yield an active nol ecul e. According
to the pridsameniion, elatesole, a methodfonthe preductiate of wirkdonibiant BXwedtrioéd titsae

produce N JThe I . Of D secretin and S

! popr ot T atEd DRLRG, 03 AR, Sulie S5 Rne SR i o iR or kP ¢ ne
r ecombi naadanDitApBkatgotios exdls pwhdreih Raid R Al AN gariadt, RIS IONANE bPR 2LV aHASR is
extracel | ul ar, nedi This secretion process requires energy, which is
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to the i pR&krydRIElaRA0LRE AL bibréGRR SRP 1| S 4 e
ener gy tg Ecgpgjz) by fgr rsn ng )gbr_cr oss-&lcl%ﬁﬁdgr?&ggllgﬁg%&h)NaA%ongo@aﬁaﬁr\?ﬁ’ F#édp‘or ane
protein FEsHst §,mqﬂetalmr!«t<2\3)vanant@p®pi@ﬁnwwmm DNAssiing foriike sigiat pepigabr ane
successt Yol ortaMendkBRA ARHIANS RN deri ved
Surprisingly, the use of the signal peptide OmpA alone and/ or in combination with the N-
»  terminal amino acids SEGN (SEQ ID NO:9) / SEGNSD (SEQ ID NO:10) 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




10 protein is corTectly folded. Operably lIinked according to the invention
means that the DNA encoding the tPA tPA variant, K2S nol ecld MapR0oi&2S
variant (preferably conprising the nucleic acid encoding SEGN or SEGNSD at
its NNtermnal portion) is cloned in close proximty to the OrapA DNA into
the vector WaOBH088r to achi eve expression of the OmpA-t P&r/rbdtAzssari ant K2S
nol ecul e or K2S variant-fusion proteith and to direct secretion outside the
prokaryotic host cell. Typically, the majority of the tPA tPA variant K2S
mol ecul e «fdidsHide\bandsaiall prépefl§ F618E Af 83 GeoABinaNESINRGleri P drbkfide BYR28) in,
appropriate net hods such as. ammoni um sul fate precipitation and/ or arfini ty
chr ortat ogPapHplaskdo pisid sneactiprimplerule ticending épthe st invomivhj e sigha pejtiiel udes

t he use afji P r_ | -0 combi nat .on. Wi th glycerql, the
i npr overreq&llgl 153:]961 t [é&s Pﬁ?g a?@g%la %‘g%oﬁ i[l?'o?lﬂeaﬁo rgi%i‘r @%@fﬂ%@“{%}’ia&é @’*Bg
mexi i ze lijoprotimom theafiten atembeanp saves 23 gaterchaumgl Bf @d‘cfe@iﬁg ﬁiﬁl@éﬂn’iﬁﬁ%t Dial-d DNA
encodi ng {he signagl peptide may be fused to a short —peptide
charact e r‘*eﬁlg?ii%@é’fnhaé:g%{ﬁ\”ﬁ(f‘? t%FdnHe"Q@% ltfbﬁ‘ﬁ Exigeeilylygy megnmmyShip pecretion pengesag
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(SEQID NO _ 1) and ]| ocate ~N-term nal portion or
porti on dfansfeged ipAhe ipax membrane prote® (RISGrb Fond [KeNp rGsgC Sransalids alnd enelgyus,

f bl ' S| . ' ' A; SEGNSD-, A, . -t PA- l.ant,
Pl ol SR8 S h B Pl bR EA Tl S RADRBE VoLl (O aid 0ed "
char act erand étpDy BSiot\crossifg- St ayenibtane adtdes Al B0 tHat reBdhizthdn® HNA -dBged be

substitute .-b¥ a %ﬁr}.—]ﬁ%&]ural am no acid. Even nore preferred, there may be
an ami“no PREFASSPIRBN- Yo acid spacer between O npA and SEGN or SEGNSD

and the tdprablylik¥dhdcafding AR MRNBEH hiBarR thifde D%Qteﬁ%rdgx%g&e P RS v%:l‘:l;"ﬁnﬁ

preferred nmethod according to the invention sai aryotic
cont ai ns Kefdmolese o5 SIS yanjast (preferblypeingirispet the nbMsic caill mapolimp SEGN dr PA,

t PA vari an ; . r i 05 WD,02/40650 P P01/ 12857 5
vari ant ?%gNaSEZ Sa? T nﬁéeiyuﬁ%%? W;eégﬁﬁ&%%%%%hég?eo?m?l%WﬁP3&%5’”@@&%& 8 \whi ch
i s oper alvkgtorl inndeét to tachitVecexpushion of &2 OmpRIEAHPA Q&fah??&bsbrﬁoﬁaaﬁe Lgys§nce
TCTGAGGGAAACAGTGAC or. a fingtional derivative thereof The nethod according
to thé i TERTHIJBHER; Awddo E@ﬁaﬁe%‘ﬁ%wﬁ%@q the grokarystie hogscellb Typieadly, theni t ed

5 to EschfdihofeObh, (A valid) KoBaRIdehit Sr RYY dda is SLSRA WY $55 then be
Pseudononas—~ e. g. Pseudononas
purified by appropriate methods such as. ammonium sulfate precipitation and/or affinity

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



putida, Proteus mrabilis, Saccharomyces, Pichia or Staphylococcus, e.g.
St aphyl ococcus carnosus. Preferably said host cells accorditigMap2adte -

i nvention are Gamnegative bacteria. Preferably, a nethod according to
the invention is also characterised in that the prokaryotic cell is E
coli. SuitabWeog#ssi ns i nclude, but are not |limted to Epceakeivifdsy | bl ue,
BL2 | (DE3), JM 09, 10 DH series, TGP1l0 and HB10l1l Preferably, a nethod
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vari anf, %Z%C%%‘f%%u‘fog ()gr c@s%%iﬁ’fé‘aﬁf’ﬂl&n IrepsGE Preudemonss elg Rsewdomonas
expr essedphidal PRotesOhrahidhs| Sa&cBhiomides! PLrlPy .SH;@)IX bRt Ko hﬂploeccm e or

t EntT S PRE Lhoi ce

K2S variant is %urified.. For step a) according € I hv
/ desi gn e¥raski Priferady said bost pells pecarding to thelinvestiniree GRMAndgativetactefight

| ocati on [ ' he. expe i on_vector (see.exanple 1). Thus, the
28 pr i mor SeREl) &R BeerdilE AP EN o M e Blhpls S JE i e it an
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nmeant  whi I S nt | in phagemd vectors. The stop codon is
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secretio t Ak : C . vapl of 1int
kb st £ ad i KSR SE AR AR T Mg e oy o

erest. Any suitable nmethod I nsertion O e
such as <Ar¢eardidrastt ed mat ageneiis (e.g. Weiner 30 MP, Costa GL (1994) PCR

Met hods - S1.31-.136; i ner Cost Schoettlin Cine J,
Vot hur & B e BN A acBtid s, WAl BBty ool orias Gaens swlSeahmPoRY) 13
May 2005 b)Wo FCR gobadisRufifiedy! 12857 Any vector nay be used in the nethod

according.tq ;tEEg i nvention, preferably said vector is a phagemd iector
(see Wel difatd B-Bredugh iy nserteddntn a geciercompiisig thoDiNdecodmgdort OropA signall so

char act ergesd ahd ielTA E&ﬁné B@‘gpﬂi/}n ¥1?c’hia%5' '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). '



K2S nol ecul e or K2S variant is selected from human tissue plasm nogen
activator (TA, figure 16) or a fragnent, a functional vari aftMapR0GH | elic
variant, a subunit, a chemi cal derivative, a fusion protein or a

gl ycosyl ation variant therof. Such fragnents, allelic variants, functional
vari ants, va¥@amieStbased on the degenerative nucl ei c aci gceeg@/dsesi on
proteins with an TA protein accordingto the invention, chem cal
derivatives or a glycosylation variant of the TA proteins according to the
I nvention y(,ed;t&clln Be @64, f

subuni ts (1:}?9 var | _an?bg thgeb?encl)?ﬁé/ %ﬁﬁbdFﬁzogéngég%%%g%nkgg&? %ﬁglég %%ﬁé}?a}ftaor
domai h (SBth‘@CtOK@SFWI@N)l domai n (87- 176) 4. Kringle 2 domain (176-262)

5. Protea erin 0 e ins is

accor di ngEfeeg riban a%ggoéé%' gqﬁ%ﬁ%&@tﬁo@s 3%37’%?5&%!5 JNJF‘HF 1P A5agmt,
214-221 (K983olechoroe KSefacinatié yelected Hidin 1thad Al BidoBed REvAOVEM,| &é S

al so charzg)terl ed in tﬁ-‘rﬂ the t PA, TA _variant, K2S nol ecul e or

vari ant i $%s®% %’&F”F’rao Flipalcyariagy an slistie varignty s seumitne cmmdsreva(nﬁe, Ya 20
K2S varlaﬂg Af proiest 4 oS lar@ﬂ I agy

functi onal 1\{?arplrant ~ an ggyi%lg | 89\%%%@(@%& ?fﬁen?sr f lgecm cIa‘{F ’d%'l‘;lctlo #ive, a
f usi on pr VTR, ¥atiagtsdhayedoen ithe: dagenovative antleit heldocfode I\/ﬁxmen pretiey afthyan @Aet hod
accordi ng t racterlsed |nt at the vector is a
phagen d GoRid Mg b b ik AmiBRHAThEs © BERR OB ERA t he

DNA codi ngrofetns ac@idifg folthe Avehfvnandyr lﬁélﬁﬁe&iﬁl‘-:ysevéalr@talﬁcﬁi' HRCHA6ALS do Qﬁ[%‘e
I nvention | s .al so characterised in. that the vector is the p

phagenf d {RRASAF ¥yiant ?Qéc 1). Mre preferably, a nethod according to the
i nventi ong; Ip%%}@dﬁla@@[; @pterised in that the DNA sequence conprises or
consists of the follow ng DNA sequence encodi ng OnpA and K2S or a

f unct i onad- Grawthdantoridemaind0-87) a vari ant due to the degenerate nucl eotide
code: so #Wéi T TGCAGTGECACTGECTGGT TTCGCTACCGTGECC

CA GCCTACTTTGGGAATGGEGTCAGCCTACCG

T( ] GCACGGARAGEIE P@AGEEABTE-S6XFT GCCTCCT GCCTCCCGT GGAATTCCATGAT

CCT GATAGGCAAGGT TTACACAGCACAGAACCCCAGT GCCCAGGCACTGECTCCTGG 13 May 2005
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




0 PCT/ FAW 12857 7
V\DGCAAAOZ/C:}C(I)'iiTTACT GCCGGAAT CCTGATGGEGATGCCAAGCCCT GGTGCCACGT G 13 May 2005
CTGAAGAACCGCAGCCT (i ACGTGCGAGTACTGTGATGTGCCCTCCTGCTCCACCTGC
GGCCT GAGACAGT ACAGCCAGCCT CAGT TTCGCAT CAAA( 3GAGGECT CTTCGCCGA
CATCGCCT CCCABZEEPGIBC Ar | GCTGCCATCn TGCCAAGCACAGGAGGT CGCCCr ipCr/Bpsa/12857
AGAGCGGT TCCTGT GCCGGEEECATACT CATCAGCTCCTGCTGGATTCTC TCTGCCGC
CCACTCCT TCCAGGAGAGGT TTCCGCCCCACCACCT GACGGTGATCT TGGGCAGAAC

epiuint YSECEGA GTGCCACGTG
TCCATAAG@;PGH@GAKW@@T@@@G@G&%& GCTCCACCTGC
AAT CCGAT TG CEE G RCHEF LACEACA TCGCCGA
COCCGGCCACFIGEAEEE N G GGTCGCCCGG
AATCATEN UGG AL TCTCTGCCGC
e A G HEFCTTGGGCAGAAC
égggw : T&@;@@@a’mmcum
CT7T(3GT ShAA 2 SHOBFCTGCAGCTGA

GTGTACA CPACEAGHERESNI ST ERCARTGTSENCORCACSENGTIGRAYDC2) Mr e
pr ef er@abl C%ﬁﬁ%@9%&%@?@%@%&@%@}%@@@@@%&@@@d in
that the ATHAGEET THTQIGE N TTSTATTEES AFCEOOTCART A GEOECA DETORGAY
sequence @CTACUMTCEASCOGUITGINCATIACALCATT TACTEARDAGU CAGECAOCHRAL:
degener atﬁeﬁ%'EG@EGTG@GCE‘GGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCAC ( SEO
ATCJ AAAAG I FAAGGOGA AT GAGEET
| D NOus3) CWW@NEQA@GAG@‘G@GWG@G@TGT@ &IAééﬂ éi‘g‘yé

nc ant, an

QA thummmmmqmmmm @GR&?E}%A
foll ow nmmp@i@l d sequence or ragrrent ~a u

110 8 et SO AT B R S S S B S o
NO: 21) . $h@em¢t ofaPmpAt mhmsgl @monﬁgts oD Heafollo@ing &@4tleade0b a %hﬁﬁ&ﬂi vartiieh as
e.g. at HRRRES \}alngﬁl dud't thg aegcnerate 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 bhuman 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). -




unit (Pronoter) or enhancer. Said pronoter may, for exanple, be a

constitutive, inducible or 30 devel OPnent-cOntrd | ed Pronot& Mapeedsrably,

wi t hout ruling out other known pronoters, the constitutive pronoters of the

human Cyt omegal oviras (CW) and Rous sarcoma virus W), as well as the

Siman virudWae/4esr40) and Her pes sinpl ex pronoter. | ndupcbkmimpisenot er s

according . to the invention conprise8antibiotic-resistant pronoters,

heat - shock pronoters,. hornone-inducible , Manrnny tanour vi rus prom)ter"

and the nkfosd pmfefmblymal riethqil QIBHIRE . to BSiRERbRTE 8o Qﬁ&é@%&ﬂ&érﬂ 61%

pronx O, T7 PrOHDt:g’ Lae/aral and LtetO L Mre preferably,

accordi ng"¥GERs R A WientsK 2T migleeule prfedovariantds $eiﬁct8ﬂﬁpmttheg1fmjﬁoﬁﬂNAhe

tPA, " tP b t e I
An¥REI&Yodink 2R amaﬁ%éeoigﬁ e Sifino YQEd BNL 5hP 1?% %gﬁdﬁg _[é'] Pﬁ‘i—

pronotor and/or a fribosonal ng site such as
sequence i2§@£tta¢|h§marekan@ple$nmqg3nmyzamﬁﬁxﬁtem\m 02/ 40650 PCT/ EPU/ 12857 8 Mre

preferabl d,accordin e invention is also characterised in

t hat tﬁe rg%t Qﬁgafl%cr 4y ago Q:E\g % gf {pagntion ds g]f@gh%%ﬂteé’é%ﬁ & tat e DNAr i ant

is sel. ectmiuéncemﬂKZBacogfrpﬁu@@Eoﬂa},tgofﬂ@lf@m},@gsseg@gwg for at |east 90% of
220 - 527 of the human

t he. 87 - 527, 174 -
tissue pPﬁgfﬁg‘%gé@ﬁ%A@g@égTﬁQ@ﬁ@TﬁTGﬁﬁﬁeﬂfﬁ@ﬁméﬁcSZTAQC@‘GGEH&@C&@@r di ng
to the i W@GCC@OAC@G%@l‘mt“(ﬁcgﬁ?g{:fét‘féécT&cb&%béﬁﬁ%Téﬁf@S{’éﬁT%

COITpI‘I ses or consists of oW n seguence.
TCTGAGGGAXMIBGTCRAT. @GWGGGCAAACATA

CAGCCT CAGLAAH LI GO TGATCCTGATAGG
CAAGGT T ARCCCC W CAGERTGCTGAAGAAC
ATTACTGC«I&@M@CTGAE@GE@:@@% W@@@%@gﬁﬁ

ACTT GATCTCOOCT CCT ALTCCACCTCUGUCCT G CGGCCTGAGA

CAGTAGAC -
CACOCCT CeRARRaT 55 a

CCTGTGCGGGGGCATACTCIA%E {ess W‘F@AGAGCGGTT
CAGGAGAGELTIGRGEIRHEA CTEHCOAGANTOTACCEGEEGCCCACTGCTTC

TG GG ACERR A AR ettt diktrecaapcatacoooor

GOASEA G BRI RS A a3 GTCCATAAGG
AATTCGATGATGACACTTACGACAATGACATTGCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGG
ACCTGCAGCTGCCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG

s GCCTTGTCTCCTTTCTATICGGAGCGGCTGAAGGAGGCTCATGTCAGACTGTACCCA
TCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAGTCACCGACAACATGCTG
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTTGCACGACGCCTGCCA
GGGCGATTCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGG
CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA

s 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
»  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




ACCT GCAGCT GCCGGACT GGACGGAGT GTGAGCT CTCCGGCTACGGECAAGCATGAG 20
GCCTTGTCTCCTTTCTATTCGGAGCGGECT GAAGGAGECTCATGTCAGACTGTACCCA 13 May 2005
TCCAGCCGCTGCACATCACAACATT r ACTTAACAGAACAGT CACCGACAACATCCTG
TGTGCTGGAGACACT CGGAGCGECGEECCCCAGECAAACT TGCACGACGCCT GCCA
CTGGCCGATTCCEBABABEECCT GGT GT GT CTGAACGAT GGCCCCAT GACT TTGGT GG /ERA1 /12857
CATCATCAGCT GEGECCT GAECT GTGGACAGAAGGAT BT CCCGEGGT GTGTACACAA -
AGGTTACCAACTACCTAGACTGGATTCGT GACAACATGCGACCGTCGA (SEQ ED NOA).  The present

i nvent i onLabcegonyeM il 2td03dvetrd1@Bbﬁng0Haxb&eL%%fa9frﬁP@@t¢ Emi?ﬁ&rﬁb C\ag d

nol ecul es dﬁ‘s tQ the degenerate code or to fragnents nucrelc acids
whi ch* hy b PER-ZERedigbridisatfon, wall be earried et e.guinBarSSEY 5K ngmtdt ooldiidni 0,194 SBSI el i'c

or fincti tes.t ci ds

conpri si ng@alsﬁ%%@%%m%?‘%) g{gi&e@ usegég%e%%tf ﬁt%ng oY 3lé§°1§ﬂclﬁ}%ben%?§gir“ﬁ§te%not her
protein Tousnfir eoumiple fobe mselagiontof DOUGidim0s: veith 4PREIR 85 HO6E ke hiBoISly, Heed
person arg nditio f or . nor than 85 % preferred nore than
90 % hdno 08131 ak ?%8%?%@%58@% B Egiectipn o BN Arsgquences of ammroxp% WO
02/ 40650 BGHHEROHOIBABEE corfiifcabo/1RE88CH0 d)m,t@j § bor
Laborator%/?E ress C%}IB% gorllng Har bor, ~New S'c/)rﬁg éa%%gtqﬁ;%lrr?ed?%g{f@g%dﬁll

carried o gfmsllsrﬁeé‘ipbsg‘:@ Sapbrgokiehalr A98% sepsdut i on/ 0, 1 % SDS (SDS: sodi um
dod | The d d d ih
caveyl ikighe)gghoe 5 T e HORRY Bl e e

washi ng step. exa selectio

appr ox. %tl%tmconmnang\oﬁm @gyxsuﬂghﬁttsmmwz (@rlﬂué)Se?inX pr%&%e 3.)Qdbbibvratesl 65 T
and for appr ox, % nor € honol ogy the

| ection DNA- sequences
condi t'f on qrﬁte’géﬁtja Wr@ft % é%ﬁm% a %“’QF%“% M?‘fﬂa&blaé altvhrevm@smbm aof
sai d r eag@einteal EeridREe] 4 RSiEn bvteRRSHY RksyitioRbaridl @83 SUPTa) . Anot her

i mportant_part of the present invention is a variant of human tissue
pl asm nogElf nuEbeingnagyng ofithe damaing lbiccmdmgdmﬁlelshanhgcoeémmhmnﬂﬁen GIgI3e1® &¢4. )

P ey NESPIEL 99, L GO M Kl a0 Bl el o8 o
deri vat i V&2 aad fthegpiroinasp rdotr@innfran 226-§17 TBEY laedordiy ¥6athé M¥bntlones Beforti 28
nunberingtria omai ns is according to Genbank accéssion number
G 1371 18”?}?"“?1‘“1\’18%’&?@“%0%“% 68 176527 inphiding fleegmino ggidsrhetween Keingle 2ragd the 2
domai N exjeeeds (dukifdThdde 163 18275k ckdiRplified 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-terininally 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



a preferred K2S 15 nol ecul e may include ami no acids 176-527 {3wihydbng the
.am no acids between Kringle 2 and the protease (am no acids 263 to 275;
exenplified in fig. (structure A).). A K2S nol ecule according to the

I nvent i ogo&Ge4RE] Ses the mnimal part of the Kringle 2 donain _and the
protease domain still retaining pgptease activity and TESHEBi nai ng
activity (neasured as exenplified in the desciiption/exanple). Said K2S
ol ecyh cGordi t he,invention,c | ses . the am no acids 20 SEGN or
SEGNSD ?Rﬁll ts %I-Kpgra m r?a?C?dpgc?r |%W§§’§% gy bavemeros spei! Rogomsidscul e does
not  mnel Ndewaml,imvaeedsid ahioacls hhvé @ Bc Wcalell§n WRANTBLEEH !pgrtioﬁragf erably,
a K2S_nol %cul g z%cjcor.dlp‘g to the invention has the ami no acid Asn at

posi t TRERE41%9 708 Aqtermipal portion.; Nog guelferdbly, padjamine 1dids arpdetiafadcaitthods as

di sclesadiinpofidal ensthon bRr niligprag\ag%ﬁg(g%%h I | 4 | a _net hod. accor di ng
to the invention. Thug[t}1 a p?’ eferred K25 1o e?)afl %ﬁ%%\é}g&%?cnaarfyoatﬂ?@ti nventi on

has tHEAEHR Y sisHestint:ddyi ahonagtresl emirorroidrut at i on) as opposed to the
S referred, said K2S nol ecul e

nol ecyl nown fromthe prior art. Mst .

acco‘r;l(Lihluﬁ311‘)tlﬁ1c‘)3r e %ﬁgf“beﬁt Iy gl ae%% pé““é‘ﬁéil?aéac?feg?qdi%d by the native anino
aci d aquenmgeiser thpaniis ddidrdefihicd BioER sBRichAEIEAIAGE 2 AR oRGIfSmbnd @ 3 nor |
to 5 fc 1 PA vand conBrlses. N-termnally the am no acids SEGN or tSEGNSD for

i mpr OVEHOBY odlTti Y PlGHCarRiegy » SBPRb A Cheanenl Werittive, e fisiPhepratel, of 2 | s
essenljcatyldtihatvaltidi@td® protein according to the invention conprises inits
N-term nal portion a peptide characterized by the am no acid sequence SEGN

whi ¢ PeshiFasEsted e skgmplificd ees. inc B iH8 B iradturp Bo thusitli figorant It {Stactet oy as
descr ; L: ) ect f ol.ded,. secrete 3 May 2005 WO
02143%%?“%? %Pfollllhﬁqg?g‘gi?%gg% q%ﬁ[‘ﬁ © hic day fhgative "’%’é‘f’d‘cﬁ é’fﬁ‘ﬂd’oa&%s

char d6t.evhiczau b B-SHEENMRY atidve sOBEGH HEYE! Rl FEAnE e g ordiRI 8 hk termi nal ,
however said am .noégci ds have be | ocated in the N-term nal portion as

oppofBEY PRETENE dbspmine a5; tzftﬁgﬁ:’” UBst! ‘prercarabl pr compabingribeomacs ds ar e

| ocan@as 240-3MIEfibt 19, SfAdanaID) RO ﬂeolﬂodiﬁ&?_&s%mﬂ{%m thd GRS %ﬁ(l%igcsm 0
a t ey

characterized by SEGN may be carry poi nt ation or e sui)stitut ed
by alHARRAEEIARPEGH #rd/acrbstinien f Gredshdry SarpBid atitancsrhaldierdint thay r el at e

(o enSimpLalels okt a5l 3Eole 00 leBRTR SPEP DR RSP T 1o
al | efunetionzatidegenerate & KBS nhdlecuts whiliingflved! prdduabiligeandtorlddgb@FoRiBLH N O a
_ gl ycé%i%[ﬁg%é gnrllitn\é aacr:ildsa g]t:)G{\]huEi\ rf:I(l)efN-tcminaJ portion. Thus, another preferred embodiment 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.



10 Such fragnents are exenplified e.g. in figure 10 (Structure B-1) and
figure 11 (Structure B-2) extending fromam no acids 193-52¥3 M3y 2oo% ur e
"B-t has the native anmno acid Cys in position 261, wherein in B-2 the
amno acid is substituted by Ser. Further fragments according to the

i nvent i ofO8YMSP1 sing the am no acids 220-527 (fig. 14pcelgpmehsy,e Q or
conprising the amno acids 260-52% (fig. 15, structure D) nmay be nodified
according to the invention by addition of Is the araino acids SEGN and/ or
subst Atiotlidr aforafre@#sd &GBodderSer the FRSe efgsaine. the mininal
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rml edire with SEGN at its N-ter m nal portion. Another inportant embodi nent
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B- 4) RERVEBRVINGKEFDDIIY D tive 2S
am no_acid S in position 261 %r%AQEEEW$%E%P®% ubstituted
by S SGEQ.M Sﬁﬁwmmmrmmmmmwm& he ami no

?f: g ure Eﬁ”"%ﬂ’ﬂﬁ%ﬁ@%&% Oﬁl’l Si n? t he ani no acg{&i ggo 527

addi RP’beE@iIDN@ By no aci ds SEGNSD and/ or substitution of Cys-261 by Ser.
The ,artisan can determine the nminiml |ength of a K2S nol ecul e according
to t ﬁ‘écofdr\% Q?l 9 GRenoT BEwnsiSd W di¢-enedded by 8 stipcbdw).cBilis K26 giolcoticand
genesx@inplifedid BgiRigecul e Wi th inproved producibility and/or correct fb~ding
"by adding the ami no acids SEGNSD in the N-term nal portiorL Thus, another
pr ef @re wiapfshe Fahtmalecubradedondingitorgiic HKP&GitiD residd ® Widsion Regtod t's

Nt eeifo TRded RPLL 005 WO 02/40650 PCT/ EP01/ 12857 Anot her nmor e
preferr‘grergg n(g (ﬁ’:d%gﬁ’fojfé?mtoﬁc‘% resent invention | la to a K2 protein

conphiatien groreprpfooté bnbediaeR Wt eel pE&BntMvdnRsn fé?zlt&ocWa ﬁ%ﬁaﬁﬁgd&& agkd.se q u e nce or

a functional vari ant I'C vari a

2u\t§3)rt;: I%PO Oé@é@%ﬁ%ﬁww«aw@mmatu on variant therof
TS A PR O B RAG oranes
DG AKPWCHVLKNRRLTWEYCDVPSCSTCGLRQYSQPQFRIKGGLFADIASHPW
e QAAIFAKHRRSPGERFLCGGILISSCWILSAAHCFQERFPPHI-ILTVILGRTYRVVPGEEEQ
KFEVEKYIVIH{EFDDDTYDNDIALLQLKSDSSRCAQESSVVRTVCLPPADLQLPDWTEC |
ELSGYGKHEALSPFYSERLKEAHVRLYPSSRCTSQHLLNRTVTDNMLCAGDTRSGGPQA
NLHDACQGDSGGPLVCLNDGRWLVGHSWGLGCGQKDVPGVYTKVTNYLDWIRDNM
“RP* (SEQ ID NO:11).

s Said K2S 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), and (c) are operably inked. - *



QAAlI FAKHRRSPGERFLCGA LI SSCW LSAAHCFQERFPPHHLTVI LGRTYRVWPGEEEQ

KFEVEKYPn- EKEFDDDTYDNDI ALLQ.KSDSSRCAQESSVVRTVCLPPADLQ.PDWIECI3 May 2005
ELSGYXXKI - | EALSPFYSERLKEARVRL YPSSRCTSQHLLNRTVf DNMLCAGDTRSGGPQA 10

NL HDACQGDSGGPL VCLNDGRMT L VGHSWEL GCGQKDVPGVYTKVr NY- LDW RDNM  RP* ( SEQ | D NGO
11). According to the invention, * nmeans STOP (i.e. encoded._hy a stop
codon). This K2S nolecule is ey lified in figure 8. One variant of the
K2S nol ecul e according to the inventlon relates to a fusion protein of K2S
bei ngndiies @fbokitheANRMy ML B35 N ule. Anot her nore preferred enbodi nent

of the present invention: re at es® ecﬁmﬁ?gabmﬁﬁéﬁﬁ consisting of a protein

chaﬁ@é@ﬂﬁﬁ?ed by the follow ng am no aci d sequence:

RN LR P S re e SO HIKGLEF ADL I SE: P
CEVEL Yt VEERTODTYON AL L O Ra e AR SR R CEBAS L e

ELS KA QSRR EIATRR 5P8 STIRAREOBYEINRTVI DNVL CAGDTRSGGPQA

NL HDACQGDSGGPLVCLNDGRMILVA | SWEL GCCKDVPGVYTKVTNYLDW RDNM  RP* ( SEQ | D NG
11). 25 Said K2S nol ecul es may be encoded by a DNA nol ecul e as .descri bed
supra. An aspect of the present invention, provides an isol ated DNA

mol ecul e conprising: (a) DNA encodi ng an OmwpA signal peptide; (h) DNA
encodi ng a tPA or K2S nol ecule; (c) DNA encoding a peptide selected from
the group consisting of SEGN (SEQ ID NG 9) and 8BGNSD (~RQ | D NO- 10);
Wherein s4:4 DNA of (a) is |located upstreamofsaid DNA of (c¢), and said
DNA of (b) is located downstream of said DNA of (c); and wherein said DNAs
of (a), (b), and (c) 4moperably linked: 13 May 2005 Il a Another

for

enbodi nent may rel ate to a DNA nol ecul e characterized in that it is coding




' sai mmm¢@é%h%mé&&b%&é&@m&d K2S.

a). the OwA protein or a functional derivative therof operably Iinked to b)
. a DNA nol ecul e coding for a pol ypeptide containing the Lingl3®Ragdeoasn and

the serine 50 protease domain of tissue plasm nogen activator protein. 13

May 2005wo\éndagd 40650 PCTI EPOI/ 12857 12 More preferal E¥PEP® DNA nmol ecul e
according to tile invention is al sg characterised in that ﬁ DNA sequence

conprises or consists of the followi ng DNA sequence encodi ng” OrrpA and K2S

or Ia M;bf%féﬂefggh@iy, \A%Nﬁf}ﬁolééhﬁf %Brd%g tM@HVQIﬂJang gls:g) %hzgrahcetergsgg enehr at e
nucl eot i _

CCGTGGCC

ACCG

ATGAT

GCCTGG

CAT G CACaTG

ASA AAGAREE ECTCCACCTGC

A ACH&F { | CREFETTCGCCGA

TCCA . ‘ ; : e« TCGCCCGG
AAT CCCEC AL 65 ‘ i

CrEEPPf: ® ZGCTOL mcmm
ﬂGTX@%&ﬁW@@I@@WWﬁWM@A@R@WCAG@GA

RITAACSAL AT GRGANGATAZ No: 2) 25

Sai dCGﬂE]’IWQHG'IEGCGA'ITCGGGAGGCCCCCTGGTGTGTCTGAACGATGGCCGCATGA
CTTTGGTGGGCATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGT
GTGTACACAAAGG‘ITACCAACTACCTAGACTGGATI‘CGTGACAACATGCGACCG
(SEQ ID 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 MKK'I‘AIAL&VALAGFA‘I'VAQAASEGNSDCYFGNGSAYRGTHSLTESGASCLPWNSMILI
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 —



of OmpA and K2S characterised in that it conprises or consists of a protein,
characterized by the follow ng amno acid sequence or a fradgd®ety 2085
functional variant, an allelic variant, a subunit, a chenical derivative

or a‘glycosylation variant therof fornms an inportant part of the present

i nvent i 0Roq a2ARssMKKTAI Al AVALAG:ATVAQAASEG\ISDCYFG\IGSAYRGTHSLTE%%ASCJ_PV\NSM f-1
GKVYTAQNPSAQAL G GKHNYCRNPDGDAKPWCH-, VL KNRRL TVEYCDVPSCS TG 0142857

QYSQPQFRI KGALFADI ASBPWQAAI FAKHRRSPGERFLCGA LI SSCW L. SAAHCFQERF

PPHBLTMLL RVVPGEEEQKFEVEKYP41KEFDDDTYDNDI ALL QL KSDSSRCAGES
SWRT\%IIZ ﬁMWﬂWMKMXPW@ 387119 or

wameam‘sm@%ﬁugmggeose@wawae | SWCTLGCGQ
KDVPGVYTKVTNYLDW RDNNRPG ( SEQ | D NO. 8) Anot her enbodi nent may relate to a

DNA noirete recfated e@bddandnP@ ek 1o A4 msRblk DNA sequence - b) is coding for at
east, oRRlhalcd DRLATARA! Hivenll) i SV, 20000, YRL040050, 13

PCT/ EPO/ 14f 157 527 of the h@”ﬁﬁ% '%)i‘éng"ud(\a“@%"%%t Fibo e oLl ipo rods Bidei n

( numb&R7 afthe beehnsseiplesasnd@en 437AOpoein. Nat ure 301 (5897), 214-221 (1983).
Anot he‘& nt relates to a DNA nol ecul e characterized in

referred odi
t hat sa?%emﬁggeﬁﬁ@g%@%)ﬁqmét%‘ali‘l‘_ﬁ@wfeﬁ‘#le at |east 90% of the amino acids 174
- 5 52Harafiertzb®inhbutBid IDISA WeguRhATY N QMG BELIINAT 665, R Aletilino A08L NEr ,
prefer ﬁgq{gnltl)odl nent relates to a DNA nol ecul e characterized in that said
DNA sé% EYFyAn figsue IS HENORE ackivatPraaeteing0% of t he anino acids 180 - 527 of
the hug@hel hrSEHE m.nogen. actiyator protein Another preferred enbodi nent
rel ates tg_ﬂ)ar DNAB%E%%?Jtéega%dtoc?@?%&og’fs‘iﬂged in that said DNA sequence b) is
coeli ngharasterizgad in das baid DN b bequiree diyisn@dmgifoisat 2226t 9095 37 thefantifteadidsmdg | ssue
pl asmi h%cti }/iast or‘ﬁFr otein. _Anot her, preferred enbodiment relates to a
DNA nbl'ecul e charalt BPP2EGEffetiier fig DNA sequence a) is hybridizing
undersited AR o @l QRS 10 Lo OWi Ng sequence: i
ATGAAAAAGACACTCT AT CCCGATFGCAGT GG=CGCTACCGTGGECC CAGGCCTGCC ( SEQ
ED Ndbgﬁaptcnze in that said DNA sequence a) is hybridizing under stringent conditions to the

following sequence:
5 ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCT: GGTTTCGCTACCGTGGCC
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:
ATGAAAAAGACAGCTATCGCGA‘ITGCAGTGGCAC‘I' GGCTGGTTTCGCTACCGTGGCC
2z  CAGGCGGCC (SEQ ID NQO:3).
Another preferred embodiment relates to a DNA molecule
characterized in that said DNA sequence b) is hybridizing under stringent conditions to the
following sequence: ' T
o TCTGAGGGAAACAGTGACTGCTAC’I’IT GGGAATGGGTCAGCCTACCGTGGCACGCA
s CAGCCTCACCGAGTCGGGTGCOCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
CAAGQTTI‘ACACAGCACAGAACCCCAGTGCCCAGGCACT GGGCCTGGGCAAACATA :
ATTACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCT GAAGAAC -
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCT: GéGGCCTGAGA
CAGTACAGCCAGCCT CAGT’ITCGCATCAAAGGAGGGCTC’IT CGCCGACATCGCCTCC
30 CACCCCTGGCAGGCTGCCATCTI‘TGCCAAGCACAGGAGGTCGCCCGGAGAGCGG‘I"I‘
CCTGTGCGGGGGCATACT CATCAGCTCCTGC’I‘GGATTCTCTCTGCCGCCCACTGC’IT C
, CAGGAGAGG'ITI‘CCGCCCCACCACCI‘_ GACGGTGATCIT GGGCAGAACATACGGGGT



Anot her preferred enbodi ment relates to a DNA nol ecul e characterized in
that said DNA sequence a) consists of the follow ng sequence13 May 2005
ATGAAAAAGACAGCTATCGCGATT C) r CAGTGBCACTGECTGCTMCGCTACCGTGECC 20 CAGECGACC
(SEQ ID NO 3). Another preferred.enbodinent relates to a DNA nol ecul e
char act egjzedodsp that said DNA sequence b) is hybridi 2| n Ptéllr}fdﬁ%r stringent
conditions to t e followng sequ_?_ ce: CAGECEACCETCECACGCA 25

GAGGGAA, ACAGTGACTGCTACTT FGGGAA :
A p G A fT TGATCCTGATAGG
F AR RAT T AP ACA A LA T AN SAATN TR ATICCATAAGG
AL TA@WM@A@WRWW@%@CGGMT
CCCAGHCEGACGTGEGAGT ACTGT GAT GT GCCCT CCTGCTCCACCT

‘V K EACEE @em@mm@cmcmmecm

m%c*@wmc

CCACCTGRCTAIT WWWOTE@TGE@@@WA@@CA

TR e T e

' | THEIRCT G AIGACRIATT QA RO AR CETORGAGTCL WW
e'r‘f! CTGGACGGACTTGTGAGC'I'CTCCGGCFACGGCAA 3

CCTGTJ

GCCT
TCCAWWTWJ ‘j "‘Jk“ 7 1 U %Eéﬂ% ACAA
G’.CC.CG’G’...

ACT0 smmmmcemcﬂmﬂ%&gﬁ Q5

C?‘&%@%E%ﬁ TN T e

characterized in that said DNA sequence b) consists of the following sequence:
TCT GAGGGAAACAGTGACTGCTAC'I"I‘TGGGAATGGGTCAGCCTACCGTGGCACGCA
CAGCCTCACCGAGTCGGGTGCCTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGG
s~ CAAGGTTTACACAGCACAGAACCCCAGTGCCCAGGCACTGGGCCT GGGCAAACATA
ATTACT GCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTGAAGAAC
CGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTCCACCTGCGGCCTGAGA
CAGTACAGCCAGCCTCAGTTTCGCATCAAAGGAGGGCTCTTCGCCGACATCGCCT cC
CACCCCTGGCAGGCTGCCATCTTT GCCAAGCACAGGAGGTCGCCCGGAGAGCGGTT
a  CCTGTGCGGGGGCATACTCATCAGCTCCTGCIGGATTCTCTCT GCCGCCCACTGCITC
CAGGAGAGG’I'ITCCGCCCCACCACCTGACGGTGATCTTGG_GCAGAACATACCGGGT
. GGTCCCTGGCGAGGAGGAGCAGAAATITGAAGTCGA.AAAATACATTGTCCATAAGG
AA'I'I‘CGATGATGACACTTACGACAATGACATI‘GCGCTGCTGCAGCTGAAATCGGATT
CGTCCCGCTGTGCCCAGGAGAGCAGCGTGGTCCGCACTGTGTGCC’I‘I‘ CCCCCGGCGG
2 ACC’I‘GCAGCTGCCGGAC’I:GGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAG
GCCTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACT GTACCCA
TCCAGCCGCTGCACATCACAACATTTAC’IT AACAGAACAGTCACCGACAACATGC’I‘G
TGTGCTGGAGACACTCGGAGCGGCGGGCCCCAGGCAAACTT GCACGACGCC’I‘ GCCA
GGGCGATI‘CGGGAGGCCCCCTGGTGTGTCT GAACGATGGCCGCATGACTTTGGTGGG
w CATCATCAGCTGGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACAA
~ AGGTTACCAACTACCT AGACTGGA‘I"I‘CGTGACAACATGCGACCGTGA (SEQ ID NO:4).



Anot her preferred enbodinment relates to a DNA nol ecul e characterized in
that said DNA sequence b) consists of the foll ow ng sequence:3 May 2005
TCTGAC GGAAACACH TGACTGCTACTTTGGGAATGGGTCAGCCTACCGT GGCACGCA

CAGCCTCACCGAGT CGEGTGCCTCCTGCCTCCCGT GGAATTCCATGATCCTGATAGG

CAAGGT TTACACAGCACAGAACCCCAGT GCCCAGGCACTGGAC C TGCGC AAACATA

ATTACT( 3CCCGAATCCTGATGGGGAT GCCAACGE o TGGTGCCACGTGCTGAAGAAC ===
CCYCAGGCTGACGTGCTGAGTACTGTGATGT CCTGCTCCACCTGCGGCCTGAGA

CAGT ACAKHoR et AInTtodichan ] PV k(b Felateh Akl e E A BN A sequence according to
CACCCCT, GGECTGCCATCn TGCCAAGCACAGGAGGT CGCCCGGAGAGCGGTT 20

CCTGT AT ACT CATCAGCT CCTGCTGGAT TCTCTCTCOOGOCCACTGCTTC

CAGGAGAXHaThEd £5ptdt GlRGAGIA R (e EEHGTHA Eplol RIGEH AN O Ml e®IN A @aldclile 16CCGAG
- CATAA%$ QA TCGATGATGACACTTACG r ACAATGACATTGCGCTGCTGCAGCTGAAATCCTGATT
CGr GGAGAGCAGCGT GGTCCGCACTGTGTGCCTTCCCCCEECEG 21

ACCT

CCASHTH XA &b (AaN (e CAEGRCIb AL IR E AR E (Ao, MR said DNA sequence

T T T CERCAUAL PSR BT GO oot oA
TGTGCTEBACACRE PEBAREA ¢1F GCACGACGCCT GCCA
COCCCA BhEBE A Gckselih ol irldatibafclade] Galdcd Ko TifaRbd o LishMektors such as e.g.
CATCAT%GC | % GI’GG%%GAAGGATEI’ YGITGI éSTA@Ag% GG f TAPCAACTAC
CGTGA (‘SEQ"M Oresh3 KB P OBV IS PARRSTHEYCCIPFEAPE Fird e dHHTHGPERTCCrS t he
i nvent iwhichroah 8¢ sivaidt@zcauseBtdin K ol Bitlsdgn any Nfr SRUAISHE Q0@ GedrdipPROTAE, t he
i nventi Anot her, aspect %I'ﬂ he present invention, there is provided a
vect or ng%?’i- ’i'?led"btef‘?e(}%%ﬁRB fté‘(?ﬁ?"é’sgzam ef’pﬁg ibdeCAlanot her preferred
enbodi menther gbitrebeniiddine eI inRA GO @iakg td Be (ddGor pOVEFRHISLontiaiRal N sai d DNA
sequen is receeﬂgd by.a | ac .pronoter. anﬂ ar Eosoma.l bi nding s _i)_e. :
Sui t abIB 4 BEPEIE IS ating. YE TR e RGHIoR Shite A Py PR e Bt mhip it ¢ o
viral Jeletugythe BNAm@EScu: @coding said gp ITI protein or by a stop codon between the gene coding for a

polypeptide containing the kringle 2 domain and the serine protease domain of tissue plasminogen activator

protein and the protein IIT 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 into 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.




Vaccinia, SemiKki-Forest-Virus and Adenovirus, phagem d vectors and the
like. Preferred are vectors which can be advantageously usef may Boosoli,
but also in any other prokaryotic host such as pPROTet.E, p PROLar. A,
menbers of the pBAD fam |y, pSE famly, pQE fam |y andpCAL. Anot her
preferred enbodi ment of the invention relates to the vector_ pConb3HSS
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 Il protein or by % stop codon between the gene coding for
a polypeptide containing the kri ng]I 8 2 domain and the serine protease
domain of tissue plasm nogen activator protein and the protein Il gene.
Anot hgkotias BaBdd; i ion-there.i.s provided a prokaryotic;
host cell_ coS&d;I}‘?ér::nit ﬁgﬁ %ﬂﬁaﬁﬁﬁgﬁﬁt{e&%ﬁ{a@%g@m&gﬁj "R %’\gset?"cgf’?tf“f’ﬁﬂ%l@f fh’é’?th%f]s pect
of t HECHHIBE Exibe inpsneipn andrphanniaequiicilly aprepiabld extiiemednt earriefs. pr oduci ng a vect or
CONPrASEAGnle fiSeiatsl le a efined abqve into.a vector.

Anot her engod?%glg%hﬂr}r}%néepgfhg?e%{ﬁg} I%B%rdgslgg%dgs# '8 164 ”ncgﬁzfmé%el“l’%‘fﬂ%i ng a

vect GFeeptaplssamiar %H%éé?rﬁiémferﬁwonmnab@l plowasceic cxdibients 0siddiivkd usedilid Si Ng a
DNA }ﬂﬁﬁyéuﬁcalmAn%i rtler enbod;ﬁrrent may relate to a E. coli host cell

conpri sing a v ERPErenpg art gk plysiolasical areentablrespmpeinds include, fitvexarsige,of a DNA |
nol ecerbehydrataf sueh aseubicode, Dkroge fHAsirmel | in a method for the production of a
pol ypeptide having the activity of tissue plasm nogen activator. Yet

anot her enbodi nent may relate to the use as described above, wherein said
nmethod is a nethod according to the invention. 13 May 2005 15a Anot her
enbodi ment may be a pharmaceutical conposition conprising a substance

obt ai nabl e by a nmethod according to the invention and pharmaceutically
accept abl e excipients and carriers. An exanple for said substance is the
K2S nol ecul e descri bed supra. The term "pharmaceutically acceptable
carrier"” as used herein refers to conventional pharnaceutic excipients or
additives used in the pharmaceutical manufacturing art. Such
physi ol ogi cal | y accept abl e conpounds include, for exanple, carbohydrates,
such as gl ucose, sucrose or dextrans, 13 May 2005 WD 02140650

PCT/ FJW 12857 16 antioxidants, such as ascorbic acid or gl utathione,

chel ating agents, |l ow nol ecul ar wei ght




proteins or other stabilizers or excipients (see also e.g. Remngton's
Phar maceuti cal Sciences (1990, 18th ed. Mack Publ., Easton)i3M&arabs
pharmaceuti cal conposition according to the invention can be

advant ageously adm ni stered intravenously as a bolus, e.g. as a single
bolus for 3WG0¥46500 seconds i ntravenously. The inventi opctfapdifigggy r el ates
to the use of substances obtai nable byéa nethod according to the invention
in the manufacture of a medicanment in the treatnent of stroke, cardiac

i nf ar ct i omtioRidattS suchy @S AEMLM abidf @ Bhth@Rne, Nbe %g‘en%[”?&kiﬁ&fécuﬁ?%e%%er y
occl usion such as coronary artery occlusion, intracrantal artery cl usi on
(e.g.” ar tREPWS O QRIS §irbilizarner excipients, (Syserliophe rRentipgtons Phatedcelficah Stiendegss,

deep vei ofEaP S| S § t [ ated with unwant ed bl ood
cl ot ng. s TR FACNAL T Rl AR BBRRREhal St R P e of ¢ he
i nvent i oninventos fantiecidiantageousiyanimbnisteredjatraletownly a iafbolus, . bhesis g0 BeuPhor t he

i nventi ong Eéaqt_ & 1 15 TERI ALS AND METHODS Prinmer design. In order to
ampl i fy a QgeerPre %%?Vﬁn%yt PA gene, a pair of primers sK2/174 [51
GEREACTRAGEGETR ] GNEFRANCAETERE ShdindbREGY - SP 20
[ 51 GAGGAGGAGCTGGCCGECCTGECCCGGTCGCATGTITGICACG 31 ] %ES'?II%QF%&OI{@ t{ﬁg/ere
synt hesi ZBYFnfion mdhemganyizeiusypleasmedigapent in the Aeatmenhof stralieeczedizy infaestion, weute

desi gned ;;,RRsad1 Opal: retrieyve om NCBI__dat abase
(gl 37119) " they wer eﬂ%méﬁ%ﬁmg%ﬂﬁh a%%i%eﬁ%?ﬁ‘{csf%n?“ﬁ a&i‘t"é%na?’uﬂie&’l i ned)
i n such- acelasion, ieftactahie! areeayldovgision derg: drieaem sufiilyiAd Gerain), Perighprally oGfIed | N
phagem d vecto Comb3HSS, wi || mai nt ai, ned t hroughout the Inserted 25
sequefce M HAB ‘#3? 9%? W‘?&m f%arte‘gﬁﬁeéﬁeﬂ pyserigiet it ponyered #losd glatingesi gned t o
anneal atTheHell@vangenaicistinaidd o RRINERNIARIEER | dhodif i
pCor ub3H K2S. The se ue_n_ge of prc; mers w f’h mut atjl'etcl)lg aegggsheanl uér}%%‘gg |ﬁ%d) for
gener at i gy &e iefrdsd aplirigas hewrape of BT maelt®L. ACATGCGACCGTGACAGGCCGGCCAG 3]
(SEQ JI D NG 24) and MASTPA 30 [5' CTGECCGGECCTGTCACGGTCGCATGT 3'1 (SEQ I D
NG 25). 13 May 12005 WO 02/ 40650 PCTI UAL2857

Example

- o)

—

5
MATERJALS AND METHODS
Primer design. In order to amplify a specific part of tPA gene, a pair of primers SK2/174 [5/
GAGGAGGAGGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGAC 3/ 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°] (SEQ ID NO:24) and MASTPA

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



17 Amplification of K2S gene by PCR- One gg SK2/174 and ASSP priners ‘
together . with 50 ng of p5l-3 tenplate (obtained fromDr. Hito®hy2885aki,
Fuj i sawa Pharnaceutical, Japan) were suspended in 100 pl PCR m xture. An
anount of 2.5 U Taq pol ynerase (Roche Ml ecul ar Bi ochemi cal s,

| ndi anapol i SYOPMi06as finally added to the sol ution. Theptrkpmahsds
anplification 5 condition was initiatd@d with junp start at 850C for 4 mn,
t hen denaturation at 95 C for 50 sec, annealing at 420C for 50 sec,

ext ensi onArplificadof of K2S Senwiby PCROOnt yg K274 WP%@S{@ 2 m@ﬁhxg ng of

for med. ..The mixt ure was finther. incubated at 7
gre};rol tied) F%E?Fﬁ‘é(%f °€‘a‘\|‘q@‘§6f°lmgP‘&Eﬁ@ggﬁég&ﬁeﬁgﬁwﬁoﬁm@e@ﬁm Ipamyuwek PCR
Puri fi cat dyoenkid ; 1 T { f pyrified
o by - veenlied AR POX! i, ATIARIY bt 2.5 ™0 ol Hob i RE ARt Mot

expr essi ngjogticaly, dudiznepdliseBN)PER fimaligliaddedoto K2 Solafish, (160 HaESSmmpRhaGeRT d
ki ndl . rlos F. , Scripps._ Institute, USA) were

fji gest %dp{/?ngglhgggrﬁg X’I‘%ﬁo@e‘%l%&ﬁ?g&@f)é% egll denatprgtion A5t fos ?50 80 to
repare eilifi ot €230 s S0ese6,| et ' _ _ Lfi

prep Sqnecaling i S0ese héiéh atSRiCefor 15QHn ’Pﬂrt?ff[éré E&n%&%g&g%g%?) HSs,

product was. digested with 60 Uof SR I at 50'C for
20 ~Lg ofP® ke Pixtrowes Mithes incpleatadeti 720  tfor 1000n Twfantlified prohgest 10

product s Wfwasubdehhs § ? J (- 0 wer e
subsequer@l y gel - %ur%?ﬁ%ﬁ%ﬁmg Rgﬁ%&@ﬁ%ﬁg@i‘?@;@ﬁ%ﬁﬁﬁ?@’ E’%ﬂlﬁéﬁ\l

Hi | den, Gdewramgeiessuf puiifetroduRedseonfined by estriciimmbaniscal s, | ndi anapol i s,
IN) of 5 Uwere introduced to the mxture of 0.7 [tg of purified SR I-

di gested pConb3HSS and 0.9 pg of purified Sfi |-digested PCR product.

Li gat i on Qoestatolianofifiger?@ cksteishatked. fhe RO:HG ructed
phagem d }Q/as n@%d pConbh3H- K2S. QTr ansf or mat i ggk I'EJEt %fg{g @ﬁ‘?@ﬂgﬁﬁ@% Two
hundred gPegsmitEedly prgided BnPr. arleol i Bagtas, ScBpprnstit@e s U Algeae digkacdloith a, CA)
wer e trargf OrRR: W ) Ll : [ ted product. The transformed
cells were pg%%ag%%%ugag Eg%%l gglaél%gﬁ%lﬁﬁfghsagﬁgj ?OCBWP% APFFG 1 9o Yeg i pping

anpi ci | | sitesaPelir 2§ of Ghepngified PCR pfod6ot ab Bigedrsd W60 SR 110 50°8 foM . whf t €r
cultivation at 37'C for 18 h several antibiotic resistant cof oni €S Wwer e
sel ected PFembis 20 ¢enf rhagemjskveptprsumirnigeatdewial 1001 0BSH V. IigestedRdmets ofach

Sored ot b . ; e 13 Tpkamets o
P anst o Rame R Y8 A ACAADCORRoSS kab B e Sprtrentiu sumnbtechy B t o( )
was subsEierith GeprixpaginheRitl (QIAGBND HiRlen, 3G mang), 1P lligése L@ 0RO b 1Mo

anpici I I'in 100, qg/nl., and tetracycline 10 gg/rnl.” A plasm d 30 maxiprep was
per f or me l%é?fwgaqgﬂ%d@aa‘m\ll‘{#loaé werp/intoduced to( gk MBENe ofD.7 dgof pESed8AY) .  The

I fiedgs ' ' f ILfi tricti it by Sfi | d
e aRb AR S8 851t e B Flgeied SR produb Ligmton roncein s+

= 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




WO 02/ 40650 PCT/ ERWML2857 18 Anpli Tag DNA Pol ynerase Term nator Cycle

Sequencing Kit (The Perkin-El mer Corporation, Forster G ty~1304py 2005
Site-directed nutagenesis of pComb3H K2S. 10 ng of pConmb3H K2S tenpl ate
were mxed with 5 125 ng of MSTPA and MASTPA priners. PfLi Turbo DNA
pol ymer ase (VBPp24068ene, LA Jolla, CA) of 2.5 U was addepctoedtssm xture
for cycle anplification. The reactioni&tarted wth one round of 95T for 30
see. Then it was followed by 16 rounds consisting of 95 C for 30 see, 55 C
~for 1 niAwplifag BEA @olyreraye Femminatinycle Sequencing Hitg ThaBerkinlFineru@abbritiql, aced
on ice fof, de/if, chft order to destroy the tenplate strands, 10 U of Dpn |
restriction enz Fne ?'Stratagene, LA Jolla, CA) were added to the
anplification reaction and incubated for I h at 370C. This synthesized

roduct . nb urther used to transformE. coli XL-1 Bl ue.
Igr epar at i %%b‘g%"tﬁ‘ﬁ% @gﬂ?eglf)f’%ié O TheiSn Hivee ¢S omhH&K2S semantiss Wereasixediwith

transfor neg ng@f METPA andAHETPA HiSn @ﬁ?n,fﬂ Sraas PeLt
cl one of ngEbSH- KZSa?ransfégrned E co |S1ﬂ)h‘§/l)bo uée&&/asgen%%gé%{fegﬁ?n 10
mM super Bt wedrddad i themintpe fnrbyqlmmmcg@mrheammmmmm o€ rouk@ 099/ M

at 3TC unysh reached bacterial culture
was subsrygq%ec}rl{!t’%g y%rqge%gg‘?asg‘m orlfveg(% lﬁimlg%stc%‘sg%ﬁf%&fﬂfn"ieaﬁﬁs Utk for
h. An anomintandf68’C mngmmewactmda@m efuchiififeed Sh IR FRIEARK, THGdaled | @,
CA) was (Lﬁlﬁsed ;ﬁ fct th ransforrred E. coli XL-1 Blue. After 3 h

i ncubat i GFSTXR, %ﬁﬂﬂe Weﬂf Dpp h swspiction PW@(SngegLMJoﬂa,r%)me
concent r alidaNoWas am oA ft s aki ng

for 18 h at 37C. Bg%hs&r%gﬁ%s%naﬁl%&ﬁ lrﬁ%)ofrjie1 é{i"rcg then
har vest e @pGombHi-KgS)wes: erﬂﬁ@tmmﬁﬁﬁ@ ccﬁl}gmi,lslﬁﬁl nt Low s, M) and 3%
wv NaCl. Finally, the harvested phage was resuspended in 2 ml PBS pH 7. 4.
The phage nunber was determ ned by infecting E. coli XL-I Blue. The

col ony- f@rapanagomoﬁ phamdlspm} tebdmbigint-Ke$ .t A e ipCoMB S KBK Ghbs %ﬁ&oﬂ%d%’%‘i,rf bed
previ ous 1%’54%5%8%% on of reconbi nant-K2S in shaker flask

g/pCpoSH- Hqyegyas p%ﬁormedérs!enw@g@mbﬁm@smsfmmm noli super
3 0 i
Che. pf6samet Biup \WbbOBEayc 1 1) XE8 Mo Kiiihe SRimoli? g hgrelangt atwﬁf o 08

was r eac he qug/riubis 310 el )the O [B0@ tned] NorSy it
| PTG (Pronega, 30 Madison, W). [gThe bact erlygﬁv\%/jg?ce ?%lite%lrd&ggl @%r ed s%akl ng

(200 RPl\/F“fbé?quenqéf pippagefedin Hi9anl of ther same meediver sl calttreiars? b.oAd smowe of DG
precipit ﬁﬁlqg W@ﬁbﬂl?fsﬁeﬁ@eﬁ‘ %Bé&e%&&ag%ﬂé]‘i’&'ﬂﬁ%, %ﬂ)f\%}s%se(.dg t% 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-) were then harvested by add.ing 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).




13 May 2005 WO 02140650 PCT/ EPM /12857 19 The precipitate was
reconstituted with PBS, pH 7.2, and dialysed in the same buffivagptesi on at
4C for 18 h. Periplasnmc protei ns frombacterial cells were extracted by
using a chloroform shock as previously described by Ares et al. (2).

| nunmoassay W8I0 cati on of reconbi nant-K2S. |In order ror/Eemaensss - K2S,
solid phase was coated with nonoclond anti-kringle 2 domain (16/B)
(generously provided by Dr. Ue Zacharias, Central Institute of Ml ecul ar
Bi ol ogy, ‘BEMIGHIBGIRS I‘ES@FW&H% withy ABS. i 2izand dEEyIsShn the sAmenignfiansblitloaaki ng

k23" vior & iaga! bt hpREfic bl lofh ok eoy B4, et SRy nln Scborviom,

det ect i oﬁhmspmﬁmdmnbeﬂ&yme[sm dla@s. Either sheep anti-ML3 conjugated
HRP (Pharmaci a Bi otech, Uppsal a, Sweden) or sheep anti-tPA conjugated HRP

(Cedarl ane, Ontario, Canada), was added to each reaction weII after t he
washi ng din@fnoabhsy quabGidatére ofl MdoiBifant KRB CRf 6ded @ &Y&E Y- ﬁ]
reaction was, finally ceased with 42504 solution after ncuba% i on.

The st anda#ted vt monaclonah aptkgrge % Iﬂamﬁlonéllﬁfﬂ)n@mdmlshr pfcmdeBHm Gyi &
St andard | a t trol.
A oyt Patess COAEAR st RS ARG Bqtogs] benl BBl Veriingy he' SR SERER v | 0

act i vi tymsng)wctﬁm@prsmes whe prREGERL FifyMalorde! o NRARRE.) diBSHYSL T at e
nogen and S- 2251 was used to det erm ne sérine

m xt ure t ai n|

pr ot eas ei@% ‘?39 payfi-kemgle Zigopigd wslh Antigepamtibody éamuom@raamm oum
preci-pitas

fibri nogenﬁgﬁ‘ofgnﬁh%{ \séﬁe%ﬁ"%gé gvgl?gcf\‘i%lgﬁe@gﬂp‘é&&ggﬁé% C%EI)Art%F h?pg%ﬂar af e‘%&%ﬁT t - PA
rralnual Apprhiugated Eﬁw @gletlarhge CﬂimlodCa:fjaxds)gdz?piliddmﬂ o Eaﬁh Qedgfi@dwgt f (r) om
culture n urt her centrated 10 folds with centricon 1

( AM CON gﬂ%ﬁ%%r%%“ﬁ p- TFﬁé“‘&*&ﬁ‘i?éﬁ\aﬁ I8 Jublestedstorsypry Welk and, e aeaction was

pr ot ei n_ filyrdesdc0 with,SDFsIRAGE andiSHP RS AR, B stanlid WMol VEA BEIGRY T €1
foll ovvedmp%/ el.ectroblotting to nitrocellul ose. The ni troce ul ose was then
bl ocked atenaofnstépte Hiop Piptpgigalf §jandards rand | Gongiol dilertfordstane GUK) Wi Ssedaapr oper
di | ut j;onygfiivalkegspianti -t PA conjugated HRP was applied to the
nitroceIFquse. The i nmunor eactive band was visualized by a sensitive
detection system Anplified Opti4CN kit (BI O?AD Hercul es, CA). 30

Copol yne I nogen a ectro hores S. An 11%
regol zl nAhlzu%(iiytf% a%ﬁw Aptest)[ut%myth H;,tecuo of tP?& amidolytic act1v1tly was purchase((i)

from Chromogenix (Molndal, Sweden). The substrate mixture containing plasminogen and S-

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



pof yacryl am de gel was copol ynerized wi th plasm nogen and gel atin as
previously described by 13 May 2005 WD 02140650 PCT/ F=/ 12853 Ndy 2d8sussen
et al. (14). The stacking gel was prepared as 4 % concentrati on w thout

pl asm nogen and gelatin. Electrophoresis was performed at 4C at a constant
current of 9VomA40§He residual SDS in gel slab was renovedrmbdigsssgent | e
shaking at roomtenperature for Ih in2® 5% Triton X- 100. Then the gel slab
was incubated in 0. 1 Mglycine-NaCOH, pH 8.3, for 5 h at 37"C. Finally, 5
the gel sHatssome abt(df) dle aackinpgd aianprtpied st 4 Adeondedbatiormeith@t blahinbgat bl ue

(R-250) dyi y m ,The | ocati.on of e, peptide harborjing enzynatic
et torty S Bt BLEMo S VS B Rod 40 R Bt crampigik ke TRy oHE
RESULTS  $DSGopeitstabi Gias @dindved KRS piftlei sBal@iidl ok YdoROteMBerhMfe fof (1P A 996 TURALES
p5l-3 we a Iifi&d the kringle 2 plus ther serine protease portion of tPA

(Ser" in KPQ Agsnthe sglotleh was Boubrigd in 0.1 M glieinesNeOHepH 830 fas ddedt 37%0. Fipally,i ner s
SK2/ 174 apd ABSR WSt idd fgrons! rab

agar ose gel géél egt rophoresis (Eélg'tgd.m%wlsla%ﬁgggﬁgﬁ%ssﬁgmﬂ%g@ ee{}??ﬁﬂo‘&\ﬁg
pComb3HSSsysteay de deration ofl thenpapti®f harboring eanmutic sictivity oms bdt stbddy yedm in
the corregt . r | f.r . _Thus a new vector, 15 pConb3H K2S, harboring the
K2S was g‘gor?gﬁsg?ogﬂc’}ﬂgﬁ ‘iq%?légr?}g’ or K2S is flanked.upstream by the OmpA

si gnal sequenc e and donwstream by gp3. The correct insertion of K2S was
verified Rgéh E@é restriction analysis with Sfi |I (Fig. 2, lane 3),

PCR- anays Wd nstration of a single band at 1110 bp), and DNA

sequengi ng. WisRETBHKSSs B UANecBCNIH Ageglygnin Fia. 3.
20 Phage-di spl ayed r-K2S. %éél%%/n ﬂegﬁent ou?ﬁ%&%%aﬁ%gﬁ%ﬁwgg{e
pConb3H K2 Blusithesrictine pastbage pation ofXPAl (SBIlidn kMR 3] donMESMI Broffasm e eaagat ed

and i ncor ted.the. K2S- ALY r ot el I n he viral packagi ng
proc esse’s‘.% 8{1:%5%2%&5\?215 eé%“?%@%“r?&fi ﬁgﬁ? q’ﬁﬁﬂa@ﬁﬁ%ﬂwﬁ%@%Hﬁ%@wrﬁ:faieé&mf- 5.4
x 10" cf adgatosel géledloviroplibréyys (Fad. MY, @k i2) GndEwal Myerild ntPhOGNIYHSY prASmid by

PEG- pr eci | |La2S%IdI§Eehages._ These reconbi nant phage particles were veri i ed
for the e‘%ﬂ le Sl feagtge sitegcons5 b gnds 3 guds dhthelcpoat reafling flamg e Thenamtw vector,

heteral o ' ' v 1. lanal ,anti-Kkri le 2

ant | body L ACH, Bdolind e K78 SAARLARRA M A Ser AT BNt s b ect | on
system TOwpAlsgoiliseqeecermdtdonssiasmdy gph Thi cdriect Dis@Bor TRIE whi verfie8 bagount
of K2S ‘

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 diagrém 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



det ect abl e on 10" phage particles is equal to 336 ng of protein in relation
to the standard 30 nel anoma tPA. I n order to corroborate that3May20063
fusion protein was associated with phage particles, sheep anti-tPA

conj ugat ed HRP anti body was substituted by sheep anti-ML3 anti body

conj ugat ed NAPO24PRI0s | nunmo-r eact i on exhi bited an absor baorteppfizss7 89 0. 07
(Table 1). In 13 May 2005 WD 02/4065@1 PMERM 12857 21 contrast, if the
capture anti bodty was sheep anti-ML3 anti body, extrenely | ow K2S was

obser ved contrash ifshe eqpture titibo @ wasrshéch anky-Mi6 nptitgdy esttrbRRy [dWhE29RsOshaRse Was
only 0.17..0.01 (Table 1).. This suggested that only a mnority of purified
phage partiicihes? I PAApt -@Bﬂgﬁm the dwerbppce wiseply - Yrepat EBabler Hm

non-t r angguqyr Y¥h-a : ' 3 nstruction of
o3t g e B A B Sy R b0 14 2
wi th t he HrSMB¥ prepasediiera gemirasformedstls | BB FRA usdcls MASHERA) copfrdlg. 4). | n or der

to enrjich the newly synthesized and mutated MCornb3H K2S, the cycle
anplification mxture was thoroughly digested with Dpn | to degrade the

ol d dam met hgbastractiquGef MBELHES-KESTPV e geneldled(DRBp boddhMehietn €280 LHY kit ed
DNA) . Af t?gr L %r&\g’g of E. coli XL-|1 Blue with MConb3H K2S™ a

t r ansf or RaAE {3@[ ity the awdfdha aefagegic prigrers{MSTRA gag MASEPA) Figadbdueniee of
bp subst itd tdricBAke AR ithesiz&d ' Y ' f K2 ene
was | ost aftgr sei t e-_)(gligiﬂect_sgd %ﬁ%ﬁ%@?gﬂ’%pﬁ%&% Qﬁ%%%q]@#g% Oné?lxéf

cl eaved Mscthorsshixaiosad withDpn ¥ tatlegtadelBa Oldujam méthyieted pCorab3EPKRES feaiplee Of

I nsert ed S fr nt., (;Fi g. | ane 3)..Thus, the S _gene encodi ng

by I\/pf’:o_m()% &%s gi@”bf‘é‘?@?‘?d”ﬁ@n{ﬁ%%_%ﬁ°ﬁﬂﬂ$&ﬁi ﬁéf(l‘?ﬁl@é?lpe E%{Y essi on

and pur i MpCatibOH-KiS, K2&nsfiaBnEXMIEEY was sdldt it iR Fher YRy AOHGRE ML BFG -
sing ELI SA both in the periplasmc spacé\1 and 1n the

K2S was get ctahl e b%/ Y , Iga

culture ES’Z’FVHP%PH St Rlsavagg g ologs totthre3' iwed effie)Sogpoe waplostt aiersitedireciah

pr epar at kRBoWasisdAt Bhdil )i | . lated to st andard
t PA. From 180 nliSI of ﬁgaglggtogfsﬁg \Mceu Puzﬁg%h%hgggr&ﬁl gbssﬁw?/é ?thasngh@ O. D

[ 600 ] withowghe appsarpacd ¢ff insmted K26 qredé Emgnyént |(Bigd 5,11a88 3)y OFhod, the K28 gene

i 2.96 ~Lg of r-K2S (approximately 689
ot ai fectr Rtk ey S SHERR sFreedis toter o 5N ASMACS] Sanci ch ELI SA

was used to verify -the PEG precipitated phage from VCSML3 i nfected
ed by nonocl onal anti-kringle 2 antibody was 25

XM K2S9] . No]%ﬁ}ﬁ_KZSca(&yﬂrxii _ e

det ect ed by ZRIERR figeion oA KBRE2S erpressian ing KRS kasindeed by i sent ed

on the pRAYGas BAdidbid BSusidy FRSA bom M &8 bé}ﬂﬂasmic 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



Am dol ytic activity neasurenent. |If serine protease domain is present in
the sanple, plasm nogen will be converted to plasnm n. The pkddag2addl asmi n
will finther dig6st.the S-2251 30 substrate to a col our product~ '
p-ni troaniline, which has a maxi num absorbance at 405 mm. The specific
activity of w@e24é¥onbi nant product is in accordance wi tbcirdeaksor bance.
The fibrinogen-dependent enzymatic aétivity of each sanple i.e. US-~,
periplasmc r-K2S or culture 13 May 2005 WO 02/40650 PCT/ EM 12857 22
super nat awgernatdi® SK28agaseoyalnatet @d camgared Buth KoiS-¢Bad Bere8mickl O Alukidtas M ¢
r-K2S illustrated notably.l ow .enz tic activity, which was bel ow t he
sensiti vf‘?églgﬁo‘fvhew %%“55% P?%/‘?Bel?’ﬁ e spngitiyipy picthe tsel0RR 1Dy The S gave
the fi bricalegesudependerbs g%ytﬁaﬁbmo%awéﬁbﬁdénpénz%n&ﬁé( z{&hvityTSW %I%/rﬂcl{ Pigs 100
ou

culture we obtained a total of 700 U enzymatic activity.

fibri nogdiunt00 BhSYiEs We oheinpd, p tgfalgf 7R dUrenrationchivitye Withoanfilrinbganr e

super nat r - | anoma t PA shaowed.sone

acti vir]t y. m)ﬁsat ra i%ﬁﬁgfr %E@%aﬁﬁgﬁ@@gis@%@m ﬂ‘r“’uaﬁo(l@ N LB i ally
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respect i Néql‘SPKq_Sa‘H‘élec‘ée e eminecedids 074§ withost medifieatiome| anona t PA ( 86/ 670) .
Tr ansllparent zones of digested 10 plasm nogen in polyacrylam de gel are
visible only in lane 4 at nol ecul ar wei ght of 34 and 37 kDa (B) and |l ane 5
at nol ecEl@e. SwicgineBd)‘(SBQI’é)d‘dDIZ) kDa (A). FIG S. Structure A (SEQ ID NG

11 Natlv nol.ec fro anm.no_acids 174-527 wi t hout nodification.
) vK%éS molecu e om ammo acids 197- 527 \mthout 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 9. Structure B-O0 (SEQ ID NO 12) Native K2S nol ecul e fromam no acids
197-527 without nodification. FIG 10. Structure B- | (SEQ 1Imakrzods3) 20
K2S nol ecul e from am no acids 193-527, wherein to Structure B-0 of Fig. 9
the amino acids SEGN were added.at the N-term nal portion. FIG J 1.
Structure BWO@2B8B&0| D NO 14) K2S nol ecul e from am no acpcsesh®38527, as in
Fig. 10, wherein Cys-261 was exchange®#for Ser. 2S FIG 12. Structure B-3
(SEQ ED NO 15) K2S nolecule fromam no acids 191-527, wherein to Structure
B-0 of FiFiG. 9. SihetmaCIBEQID BRD:13EGNSD wer e added at the N-terminal portion.
30 FIG . S@gct&lre Bﬁ4 SEQ ED NO. _16). K2S mpl ecul e from am no acids
191- 527, Nativg R2gmplecyls Trapp, apmorpoids 226837 iskoup mofifiajicn: This nolscule 1yNagy 2005
WO 02140G&fheRRoMEdd B kB faanfidr G diddfosedSlok MilehbeB b £35Q 10118, NG 17) Native
K2S nol ecul e from am no acids 220-527 w thout nodification. This nolecule
may be Rirther nodified in a simlar manner as disclosed for structure B
in figur - I x ucture D (SEQ ID NO 18) Native K2S

nol ecgl e% r'(])i% %ﬁlﬂcﬂéoeéé%%%@é\gf‘@7 wi t hout nodification. This nol ecul e may
be furt MNativerRigl$ friokaulerfrom ainitiol seids WEMEET wilisout| nbaifiosest. THE ndldctiBtridyeheB 1 N
figures 10-13. ﬁ'ﬁh%p‘ﬂw t PA nol ec%I? (SEQ ID NQ .19) TABLE 1. Detection of
r-K2S no TBOGIHEG IR 3 GHmAr gpsaRes f Gprlespd Onsiaeet m figgmes Wrldcer anti body
(conjugated HRP) Capture anti body Anti-tPA Anti-ML3 US-~ VCSM 3a K2S-0
VCSML3 Anti-kringle 2 b 1. 12 0.04c 0.12 0.03 1.89 0.02 0.16 0.02

Ant i - ML3FE3.1¢. tBAgnoleculefSEQ IDNQ:19)1 0. 02 1.88 0.03 ' VCSML3 was har vest ed
from XL-1 Blue transfornmed wi th pComb3HSS. b Myuse npnoclonal anti-kringle
2 (16f13) was used. The ot her anti bodies were prepared from sheep

i mmunogl TABILEN. Detection of r-K2S molecule in phage preparation by sandwich ELISA

Tracer antibody (conjugated HRP)

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.
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“Value is nean of absor bance of each sanpl e which was assayed intriplicate.
20 2S 13 May 2005 29 CLAIMS L An isolated DNA nol ecul e conps Msiyr2905 (a)

- DNA encodi ng an OWA Signal-Mide; (h) DNA encoding a t.PA or X2,S :
nol ecUl e; (c) DNA encoding a peptirle Selected fromthe group consisting of
SEGN (SEQ M NO 9) and NRG\~913 (RQ ID NGO 10); wherein said DNA of (a) is

| ocat ed upstream of said DNA of (o), and said DNA of (b) is located

downsi xe= of said DNA of (C); and wherein said DNAg of (a), (b), and (c)
are operably linked: 2. The isolated DNA nol ecule of claim1, wherein the
O npA signal peptide is encoded by thggseqilence of SEQID NGO 3. 3. The

i sol ated DNA nol ecule of claiml, wherein said DNA of (v) is TCTGACTGGAAAC
(SEQ I D NO 20) 4. The isolated DNA nol ecule of claim1l, wherein said DNA
of (c) is TCHAGISAAACAGTGAC (SEQ ED NO 1). 13 May 2005 30 5~ The

i sol ated DNA nol ecule of claim1, wherein said DNA of (b) is SEQ ID NO 4.
6. The isolated DNA nol ecul e of claim1, wherein said DNA of (h) encodes a
K28 nol ecul e selected fromthe group consisting of SEQID NGO 11, SEQ 11)
NO 12, SEQ IT) NG 13, SEQ ID NG 14, SEQ ID NGO 15, SEQ 11) NO 16, SEQ 11)
NGO 17, and $SEQ ID NG 18. 7. The isolated DNA nol ecul e of claim 1, wherein
said DNA of (b) encodes anmino acids at |east 90%identical to am no acids

87 - S27 of SEQ | RyNatebBNA molecule comprising:
() DNA encoding an OmpA signal peplide;
(b) DNA encoding 4 {PA or K28 molecule;
() DNA encoding a peptide selected from the group consisting of SEGN
(SEQ ID NO:9) and SEGNSD (SEQ ID NO:10);
wherein gaid DNA of (a) is located upstream of said DNA of (c),
and ssad 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 0f (¢) is TCTGAGGGAAAC (SEQ ID NO:20).

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

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



8. The isol ated DNA nol ecul e of claim 1 wherein said DNA of (b) encodes
amino acids at |east 90%identical to amno acids 174 - 527 of MaQoobkT) NO
19. 9. The isolated DNA nolecule of claim1l1l, wherein said DNA of (b)
encodes am no acids at |east 900/ p identical to am no adds 180 - 527 of SEQ
ID NO 19, 10. The isolated DNA nol ecule of claim1, wherein_said DNA of
(b) encodes amino acids at |edot 90% i deaticat to am no aci ds 220 - 527 of
SEQ ID NO 19. 13 May 2005 31 11. The isolated DNA nol ecul e of claiml,
wherein said ce DNA Ml ecule of (b) hybridizes under stringent conditions
to a DA ml ule consisting of SEQ BD NOA, Wierein the hybridization'is
carried out in 6x SSC, 5X Pelnbar4t's solution, and 0.1% SDS at 65' C

fafl owed by a washing step in 0.2 SSC, 0.01 % SDS at 65'C. 12. A vector
conprising the DNA nol ecule of claim1. 13. The vector of claim12,

further conprising the DNA Beqnpe of a ribosone, binding site and of the
lap promoter. 514. Theisstared DNAGfioledudd aficle8n 1 fwirtrdiesaiconpri si ng t he DNA
sequence of the goae. 15. The vector of claim 14, further conprising the
DNA sequence HAeA®) §HFQ1GF@4. 16- The vector of claim 15, wherein the
expression of the gplH prQein is supprosed or inhibited by deletjug the
DNA nol eoul e encQing said gpMprotein or by a stop cod4on between the gone
codi ng for theﬁfunCH‘hé)ll’stIhtedIBNiAaﬁﬂIe@ie offclagie, Wheadbaddgen activator protein

and the gpla protein. prokaryotlc host cel |l conprising t
ol ccul 001 R enwes SRS BREAeTGT Tl oD SARBHBE 0! BB os

cell is E. coli
NOll SE('\Y]D N012 SEQ TN 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 NQ: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.




32 19. A nmethod of producing a vector conprising inserting the DNA nol ecul e
of claiml. into a vector. 13 May 2005 WD 02/40650 PCT/ EPLLY M2y 3005l
SEQUENCE LI STING <110> Boehringer 1ngel heimlnternational GrbH <120>

Met hods for |arge scale production of reconbi nant DNA-derived tPA or K2S
nol ecul es <130> case 1-1170 10 <140> <141> <150> GB 0027719.8. is <151>
2000-11-14 <160> 25 <170> Patentin Ver. 2.1 20 <210> 1 <211> 18 <212>
DNA <213> Artificial Sequence 25 <220> .<223> Description of Artificial
Sequence: coding sequence of N—ternigil part of K2S protein 30 <400> 1

t ct gagggaa acagtgac 18. <210> 2 as <ZI1> 1128

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

DNA molecyle of (b) hybridizes under stringent conditions to a DNA molecule
consisting of SEQ ID NO:4, wherein the hybridization is carried out in 6x SSC, 5x
Deinhaidt’s solution, and 0.1% SDS at 65°C followed by a washing step Vin 0.2 S8C,

0.01% SDS at 65°C.

12. A vector comprising the DNA molecule of claim 1.

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.



<212> DNA <213> Artificial

2/ 27 <220>

Sequence 13 May 2005 WD 02140650 PCT/ EPAV12857
~223> Description of Artificial

Sequence: codi ngi3 Bagoesge for

OmA- K2S fusion protein S <400> 2 at gaaaaaga cagctatcgc gattgcagtg
60 gcggcctctg agggaaacag tgactgctac

gcactggctg
tttgggaatg
ctcccgtgga
caggcact gg
t ggt gccacg
tccacctgcg
gccgacat cg
ggagagcmyt
cactgcttcc
cgggt ggt cc
gaattcgatg
tcccgetgtg
cagctgccgg
cctttctatt
acat cacaac
cggagcggdg
ctggtgtgtc
t gt ggacaga
cgt gacaaca

gtttcgcetac
ggt cagcct a
att ccat gat
gcct gggcaa
t gct gaagaa
gcct gagaca
cctcccacce

cgt ggcccag.

ccgt ggcacg
cct gat aggce

acataattac

ccgcaggcetg
gt acagccag
ct ggcaggct

120
180
240
300
360
420

gAcagcct ca ccgagt cggg..tgcctcctge
aaggtttaca cagcacagaa ccccagtgcc

10 tgccggaatc ctgatgggga tgccaagccc .
acgt gggagt actgtgatgt gccctcctgce
cctcagtttc gcatcaaagg agggctcttc
gccatctttg ccaagcacag gaggtcgccc

t & elegiod o PBodBYRAachcAGBisingisagad the DNJC g Baiie 6f clinCligoagcc

aggegaggt t
ct ggcgagga
atgacactta
cccaggagag
act ggacgga
cggagcgget
atttacttaa
ggccccaggce
t gaacgat gg
aggat gt ccc

tgcgaccg 1128 25 <210> 3

tccgccccac 5
ggagcagaaa
cgacaat gac
cagcgt ggt c
gt gt gagct ¢
gaaggaggct
cagaacagt c
aaactt gcac
ccgcat gact

gggtgtgtac

540
600
660
720
780
840
900
960

1020

i S cacctgacgg tgatcttggg cagaacatac
tttgaagt cg aaaaat acat tgtccataag
attgcgctgc tgcagctgaa atcggattcg
cgcactgtgt gccttccccc ggcggacctg
t ccggct acg gcaagcat ga ggccttgtct

20 catgtcagac tgtacccatc cagccgctgc
accgacaaca tgctgtgtgc tggagacact
gacgcct gcc agggcgattc gggaggcccc

tt ggt gggca tcatcagctg gggcct gggc

1080 acaaaggtta ccaactacct agactggatt



<211> 66 <212> DNA 30 <213> Escherichia coli <400> 3 atgaaaaaga
cagctatcgc gattgcagtg gcactggctg gtttcgctac cgtggcccag 60 grodag2665 35
<210> <2,11> 1065 <212> DNA 13 May 2005 WD 02/40650 PCT/ EP01/12857 3/27
<213> Artificial Sequence <220> . <223> Description of Artificial Sequence:
coding 5 sevwemwesof or K2S protein <400> 4 tctgagggaa acagipaghsset actttggg
aat gggt cag cctaccgtgg cacgcacagc 60 atcaccgagt cgggtgcctc ctgcectcccg
tggaattcca tgatcctgat aggcaaggtt 120 -10 tacacagcac agaaccccag tgcccaggca
ctgggcct gg gcaaacataa ttactgccgg 180 aatcctgatg gggatgccaa gccctggtgce
cacgtgct ga agaaccgcag gctgacgtgg 240 gagtactgtg atgtgccctc ctgctccacc

t gcggcct ga gacagt acag ccagcct cagEQPNCE: 245TdNGt ca aaggagggct cttcgeccgac

at cgcctccc acccctggca ggctgeccatc 360 tttgccaagc acaggaggtc gcccggagag

- cggttcct gi,@cge9a96at - ggfﬁ&%gfm%égaéi%ngfc&gﬁt gga ttctctctgc cgcccactgc
ttccaggaga ggtttccgCc ccdaccacct .. acggtgatct tgggcagaac ataccgggtg

gt cccfggcg aggaggagca gaaatttgaa 540 gt cgaaaaat acattgtcca taaggaattc
gat gat gacm 0ot Hedgeisagot Jaeed tsgale GROduRH g6 tQC ag€ordbdaaad cgga ttcgtcccge

t gt gcccagg aggﬁgqggggagQggquaﬁgI@%gmﬁgggtgccttc ccccggegga cctgcecagcetg
ccggact gga cggagtgtga gctctccggce t acggcaagc atgaggcctt gtctcctttc

tattcggagc ggctgaagga ggctcatgtc 780
<130> case 1-1170

1
<140>
<141>

<150> GB 0027779.8.
s <151> 2000-11-14

<le0> 25

<170> PatentIn Ver. 2.1
20 .

<210> 1

<211> 18

£212> DNA

<213> Artificizl Sequence

<220>
<223> Description of Artificial Sequence: coding
sequence of N-terminal part of K23 protein

1 <400> 1
tctgagggaa acagtgac ) i8
<210> 2 -
s <211> 1128
<212> DNA

<213> Artificial Sequence




caacatttac

ggcgggcccc
t gt ct gaacg

agt caccgac 840
gcacgtexigeg 266%)
at ggccgcat gactttggtg 960
cagaaggatg tcccgggtgt gtacacaaag 1020 25
7 aacat gcgac cgtga 1065 p@iBpihregs2ll> 1128
30 <212> DNA <213> Artificial Sequenc¥? <220> <223> Descri ption of
Artificial Sequence: coding ss sequence for OmpA-K25 fusion protein
5 at gaaaaag@ cagctatcgc gattgcagtg gcactggctg gtttcgctac cgtggcccag
60

ey 2006 4 037 S0BB0obar LROL Lis T a7 SARaBR0t ca cogagt aggg t goct oot

y . "ca ctca ccgagtcggg tgcctcctge
ctcccgt gga at SSRGSt Lokt Cpad d¥§cfusdon resggint aca cagcacagaa ccccagtgec
caggcact gg gcctgggcaa acataattac gccggaat ¢ ctgat gggga tgccaagccc

t t taatt 240 t t t gat t
t ggt ggca t gaagaa ccgcaggctg acgtgggagt actgtgatgt gccctcctgc
Geacgod:9s 300

tccacctgc gcctgagaca.%gacagccag 360 5 cctcagtttc gcatcaaagg agggctcttc
gccgacat Et f@ﬁgg;:é@@‘&t Cg@f@iﬁa%gogcwea@@ Htgtwaagﬁgczaggﬁ@gccc
ggagagcggtgdettyd gegga 0099 atretgorkibtt Rjggagded gotcaices ggggcec
cact gct { 66 AQ0R0RAANL,{ &60CARERE. IR ce EAGEL a%ggcéagca%fété&ggzca@ apgge ac
cgggtggtcc ct gcgagua d§ gcagaaa 0 tttgaagicy aadaatac ?%#% aag
gaat t cga?@g‘?&ttg BRI R CJAE SHGAT L BHOCAY ALt It gEFRRITce aapetgatktast ¢dat t cg
t ccc?mt gt@cag@aag@a:ga@tmgegﬁmh@gczﬁgtgmeaﬁcgtt@&t@@@h& C@c?%ﬁg@&@gg@@tct ?
cagctgcc cg ac caagc a_ggcc o
cctttct aig%t?gﬁg(g%ggggt%%g%g%%gé?cﬁoméa%% g?gaaggt%&agcc%aag %g%% céé(gt gc

tt aacagaac
aggcaaactt

agact gt acc cat ccagccg
aacat gct gt gt gct ggaga
t gccagggcg attcgggagg

ggcat cat ca gct ggggcct gggct gt gga
gttaccaact MWOUz¢amt g gattcgtgac

ct gcacat ca
cact cggagc
ccccectggtg

<400>

acat cacadt- RELHET FLakraeaga RIVGFECFIogICCIacateg

Is

20

25

30

geecatctttg
atcagctect
cacctgacgg
tttgaagtcg
attgcgectge
cgcactgtgt
teecggetacy
catgtcagac
acégacaaca
gacgcctgee
ttggtagggca
acaaaggtta

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

ccaagcacag
gctggattct
tgatcttggg
aaaaatacat
tgcagctgaa
gcetteceee
gcaagcatga
tgtacecatce
tgctgtgtgc
agggecgatte
tcatcagctg

cCcaactacct

gaggtegece
ctctgcegec
cagaacatac
tgtccataag
atcggattcg
ggcggacctg
ggecttgtet
cagecegctge
tggagacact
gggaggcccc

gggcetggge
agactggatt

<213> Escherichia colil

ggagageggt
cactgcttece
cgggtggtec
gaattcgatg
tceegetatyg
cagctgccgg
cctttctatt
acatcacaac
cggageggeg
ctggtgtgtc
tgtggacaga

cgtgacaaca

cctceccacce

tecetgtgegyg

aggagaggtt
ctggcgagga
atgacactta
cccaggagag
actggacgga
cggagcggcet
atttacttaa
ggcccecagge
tgaacgatgg
aggatgtcce
tgcgaccg

ctggcaggct
gggcatactc
tcegeeoceac
ggagcagaaa
cgacaatgac
cagcgtggtce
gtgtgagctce
gaaggaggct
cagaacagtc
aaacttgcac
ccgcatgact
gggtgtgtac

420
480
540
600
660
720
780
840
900
960
1020
1080
1128

<400> 3
atgaaaaaga cagctatcge gattgcag?g géactggctg.gtttcgctac cgtggececcag 60
goeggec : - : 66
kL)
- <210> 4
<21i> 1065

<212> DNA




accgacaaca tgctgtgtgc tggagacact cggagcggcg ggccccaggc aaacttgcac 960 is
gacgcctgcc agggcgattc gggaggcccc ctggtgtgtc tgaacgatgg ccgcatPmiay 26020
ttggtgggca tcatcagctg gggcctgggc tgtggacaga aggatgtccc gggtgtgtac 1080
acaaaggtta ccaactacct agactggatt.cgtgacaaca tgcgaccg 1128 20 <210> 6 <211>
66 <212> DN @2@® Escherichia coli 2S <400> 6 at gaaaap@ermagsksat cgc

- gattgcagtg gcactggctg gtttcgctac cgtgfffccag 60 gcggcc 66 30 <210> 7 <211>
1065 <212> DNA <213> Artificial Sequence 3S <220> <223> Description of

Artifici abiBequentieialglqignesequence for K2S protein <400> 7 13 May 2005

WO 02/ 40650 PCT/ FXU/ 12857 5/ 27
cacgcacagc 60

cctaccgtg
2@ygcaaggtt 120

t gat cct g&

agaacggcag QCEE G495

gacagt acag ccag
acccctggca ggctgccatc 360
gcgggggcatomcucat cagc 420

ggt tt CCOLG: fil
aggaggagca g

19

15

P

25

C 3

a5

ctcecaccgagt
tacacagcac
aatcctgatg
gagtactytg
tttcgeatca
tttgccaagc
tecctgetgga
acggtgatct
gtcgazaaat
ctgctgeage
gtgtgcctte
tacggcaagc
agactgtacc
aacatgcectgt
tgccagggceg
ggcatcatca
gttaccaact

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

ctcag

e s

cgggtgcctc
agaaccccag
gaggatgecaa
atgtgccctce
aaggagggct
acaggaggtc
ttctectetge
tgggcagaac
acattgtcca
tgaaatcgga
cceeggeygga
atgaggcctt
catccagcceg
atgctggaga
attcgggagg

gctggggect
acctagactg

Fo023 TR

t ct gagggaa acagtgactg ctactttggg aat gggtcag
ct caccgagt cgggtgcctc ctgcctcccg tggaattcca

t acacagcac agaaccccag tgcccaggca ctgggcctgg
gcaaacat aa23x assgcipygod F Aaed el galsga@dyat ge@aggccct ggt gc cacgt gect ga

Lactgtg atgtgccctc ctgctccacc tgeggectga
cgcat ca aaggagggct cttcgccgac atcgcctccc

tttgccaagc acaggaggtc gcccggagag cggttcctgt
tcctgctgga ttctctctge cgecccactge ttccaggaga

BEAL I L La L ARYE AP 2RC. LA

ctgccteecy
tgcccaggcea
gccectggtge
ctgctecace
cttcgccgac
gcccggagag
cgccecactge
ataccgggtyg
taaggaattc
ttegteecge
cctgeagetg
gtctecttte
ctgecacatca
cactcggagce
ccecectggtyg
gggctgtgga
gattcgtgac

<213> Artificial Sequehce

<220>

<223> Description of Artificial Sequence:

tggaattcca
ctgggectgg
cacgtgctga
tgcggcectga
atcgectccee
cggttcctgt
ttecaggaga
gtcecctggeg
gatgatgaca
tgtgcccagyg
ccggactgga
tattecggage
caacatttac

ggcgggccec
tgtctgaacg

cagaaggatyg.

aacatgcgac

sequence for OmpA-K23 fusion protein

<400> 5

tgatcctgat
gcaaacataa
agaaccgcag
gacagtacag
acccctggea
gegggggeat
ggtttecgee
aggaggagca
cttacgacaa
agagcagcgt
cggagtgtga
ggctgaagga
ttaacagaac
aggcaaadtt
atggccgeat
tccegggtgt
cgtga

‘coding

aggcaaggtt
ttactgdcgg
gctgacgtgg
ccagectcag
ggctgecatce
actcatcage
ccaccacctg
gazatttgaa
tgacattgeg
ggtccgeact
gctcteecgge
ggcteatgtc
agtcaccgac
geacgacgec
gactttggtg
gtacacaaag

G998, A e gh99cy

120
180
240
300
360
420
480
540
800
660
720
780
840
9090
960
1020
1065

atgaaaaaga cagctatcgc gattgecagtg gecactggcectg gtttcgectac cgtggcccag 60

gcggectetyg agggaaacag tgactgetac tttgggaatg ggtcagocta cegtggcacg 120




10 gtcgaaaaat acattgtcca taaggaattc gatgatgaca cttacgacaa tgacattgcg 600
ctgctgcagc tgaaatcgga ttcgtcccge tgtgcccagg agagcagcgt ggt ccigaday 2@H0
gtgtgccttc ccccggecgga cctgcagcetg ccggact gga cggagt gt ga gctctccgge 720
t acggcaagc atgaggcctt gtctcctttc. tattcggagc ggct gaagga ggctcatgtc 780
agact gt acc o¥@ew®weocg ctgcacatca caacatttac ttaacagaac agtgeagdnsy 840
aacat gct gt gtgctggaga cact cggagc ggcg¥yfcccc aggcaaactt gcacgacgoc 900
t gccagggcg attcgggagg ccccctggtg tgtctgaacg atggccgcat gactttggtg 960
g?tcat cat C?cﬁ@&(?ﬁ:ggﬁfdagﬁgigfd &bgg@c@@gaﬁge@éﬁghcmggﬁﬁt gt A %Ei%@geéoqn
gttaccaact, a C attc ac . aaca ac cg

Jr7 oo FeBr AR B Rl i 6T 53005555, 3R 3P on of
Artifici d9cSBIpaEAcetIaOapRuKIgccaaghnsitaatypraacei tu30aagia0sc@abttd P80 Lys Thr

ﬁ g JA\: S /Sélg?td_;dg%gﬂ @ct\é&baﬂjﬁﬁ g8tk odk-ge @c)ﬁat?ct’t%céd @:ctéa@ac%ogﬂécagzmg \ab AISa An
Ala Tyr /fctc%ﬁtl{t?hqc Caa%‘g? Ag‘g% %C%I Q/CtﬁF‘éaccé’scﬁ%Fcﬂggi% 4%y 2005

15

WO 02/ 40@9&@#5%6@2&5@ IBPPTISE? agygaq_@at Plrcqs:tmi@cgqs AgSarta ikt
lle Gy latsaytcctydethaate®D cBotfalgee cactgettec

Fi

15

0

25

30

EL

cacctgacgg
tttgaagtcy
attgecgetge
cgcactgtgt
tceggetacy
catgtcagac
accgacaaca
gacgectgec
ttggtgggca
acéaaggtta

.<210> 6

<211> 66
<212> DNA

<400> 6

tgatcttggg
aazaatacat
tgcagctgaa
gectteccceo
gcaagcatga
tgtacccate
tgectgtgtgce
agggcgattc
tcatcagctg

ccaactacct

. <213> Escherichia coli

cagaacatac
tgtcecataag
atcggattcg
ggcggacctyg
ggecctigtet
cagccgetge
tggagacact
gggaggeccee

gggectggge
agactggatt

cgggtggtcc
gaattcgatg
tcocgetgtyg
cagetgcegy
cetttetatt
acatcacaac
cggagceggceyg
ctggtgtgte
tgtggacaga
cgtgacaaca

aggagaggtt tccgecccac
ctggcgagga ggagcagaaa
atgacactta cgacaatgac
cecaggagaqg cagcgfggtc
actggacgga gtgtgagcte
cggagcggct gaaggagget
atttacttaa cagaacagtce
ggccecagge aaacttgeac
tgaacgatgg ccgcatgact
aggatgtcce gggtgtgtac
tgcgaccy

4BPe Leu
540

600
660
720
780
840
300
960
1020
1080
1128

atgaaaaaga cagctatcge gattgcagtg gcactggetg gtttegetac egtggeccag 60

‘ gCcggcc

<210> 7
<211> 1065
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

sequence for K25 protein

<400> 7

coding

66




Al a
80
95
105
115
Al a
Ile
Phe
Arg Thr
Val GQu
Tyr Asp
Arg Q/s
Pro

Adn
Cys
Asn
110
120
130
Leu
dn

02/ 40650

Al a Leu

Asn Pro Ser Ala G n Ala Leu Ay Leu Ay Lys H's Asn Tyr
Arg Asn Pro Asp Ay Asp Ala Lys Pro Trp Cys Hi s Val 13dMay 8085 90

Arg Arg Leu Thr Trp A u Tyr Cys Asp Val

Pro Ser Cys Ser Thr

65 70 75

100

Cys Ay Leu Arg An Tyr Ser An Pro Gn Phe Arg Ile Lys Ay Gy
125 WO BIH0sHe Ala Asp Ile Ala Ser His Pro Trp G neéiveesdizest | e Phe
135 140 Lys Hs Arg Arg Ser o Ay GQu Arg Phe Leu Cys Ay Qy
lle Leu Ser Ala Ala Hi s Cys
GlargAgguabbBcddi@atid ctabiiRygg Ratgfriaak scidicegteu cddycavage ldoe. Leu Ay

TWcaé\E&g\éaEgt{?]tféchg%tég&c}@% ggﬁgtigc\é @&é@&%hga&%gagg{éy Si5% Phe G u

RaraRleeaq B9 toral WECaIaes SIS0 WAReERtEA FEAmBEcaby Sor | Ser
AacGLgrt@ goGamcSes Jattodabe 3mcgRectR30a@Bcddly gbtghchigg \lo Cys Leu

145 150 155 160

Sl ek

Ser-eBrY- cﬁh%aggz”gég%§t’2‘7¥f"?

Arg Leu TsttgPranoSenc®maggtc

1o

15

20

25

30

35

tecctgetgga
acggtgatect
gtcgaaaaat
ctgctgcage
gtgtgectte
tacggcaage
agactgtacc
aacatgctgt
tgeccagggeg
ggcatcatca
gttaccaact

<210> 8

<211> 377
<212> PRT
<213>

<220>
<223>

ttctectetge
tgggcagaac
acattgtcca
tgaaatcgga
cococecygeygga
atgaggectt
catccagceg
gtgctggaga
attcgggagy

gctggggect
acctagactg

fusion protein

<400> 8

Il e Ser

cE@%‘d%&EEd%ﬁEc
7127

geccggagag
cgceccactge
ataccgggtg
taaggaatte
ttdgtcccgc
cetgeagety
gtctecttte
ctgcacatca
cactcggage
cccectggtyg
gggctgtgga
gattcgtgac

Artificial Sequence

Ser

o

Cys Trp,

1@4%F3$gtga2 ££&%g? é§?§c§§§é¥@{%s

(35 WO
Hs du

%&ﬁC%}%CA?‘QCOEéW@gg@%‘:AF% 34% val

cggttcetgt
ttccaggaga
gtcectggeg
gatgatgaca
tgtgceccagyg
ccggactygga
tattcggagce
caacatttac
ggcgggececc
tgtetgaacg
cagaaggatg
aacatgcgac

gcgggggeat
ggtttecgee
aggaggagca
cttacgacaa
agagcagcgt
cggagtgtga
ggctgaagga
ttazacagaac
aggcaaactt
atggecgeat
tcecgggigt
cgtga

Description of Artificial Sequence: OmpA-K28

acteatcage
ccaccacctg
gaaatttgaa
tgacattgcg
ggtcecgeact
getetecegge
ggctecatgtce
agtcaccgac
gcacgacgcee
gactttggtg

gtacacaaag

Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu 2Ala Gly Phe Ala

1

5

10

15

Thr Val Ala Gln Ala Ala Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly
30 :

20

25

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

35

40

45

420
480
540
600
660
720
780
840
200
960
1020
1065




$ 275 280 285 Arg Cys Thr Ser A n H's Leu Leu Asn Arg Thr Val Thr Asp Asn

Met 290 295 300 20 Leu Cys Ala Ay Asp Thr Arg Ser Ay Ay Paov& podd a Asn
Leu Hs',. 305 310 315 320 Asp Ala Cys A n Ay Asp Ser Ay Ay Pro Leu Val
Cys Leu Asn Asp 325 330 335 dy Arg Met Thr Leu Val Ay Ile Ille Ser Trp
Gy Leu Ay wpe2/@s50 340 345 350 G n Lys Asp Val Pro G ypeadgpaiybssihr Lys
Val Thr Asn Tyr Leu Asp 20 355 360 3% Trp Ile Arg Asp Asn Met Arg Pro Ay
370 375 25 <210> 9 <211> 4 <212> PRT <213> Artificial Sequence 30 <220>

<223> Desri pfd QRuOfrArk) fasei 8ér HRGUERCEu PPt dde Ly Saguense t8s <400> 9 Ser
Gu Gy Asn 1,13 May 2005 WQ 02140650 PCT/ERQ 12857 8/27 <210> 10
<211>" 6

Ala Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr
5 65 70 75" 80

Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys
85 80 95

o - Asn Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr
100 105 ‘ 110

Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Yls Lys Gly Gly
115 7 120 125
15
Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala
130 135 140

Lys His Arg Arg Ser Pro Gly Glu Axrg Phe Leu Cys Gly Gly Ile Leu
w145 150 ' 155 160

Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg
165 170 175

s Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val
180 185 190

Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val
195 200 205
30
His‘Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu
210 215 . 220

Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val val
s 225 230 235 - 240

Arg Thr Val Cys Leu Pro Pro‘Ala Asp Leu Gln Leu Pro Asp Trp Thr
245 250 : 255




<212> PRT <213> Artificial Sequence 5 <220> <223> Description of _
sequence <400> 10 Ser Au Ay 1&sMapeeosAsp 1

Artifici
<210> 11

al

Sequence:
<211> 354

Description of Artificial
Cysvwyp/qe Ay Asn Ay Ser Ala T yr Arg 25 1 Sedfeddyiass¥y Thr Hi s
Cys L®71 Pro Trp Asn 20 25 30 - 30 Ser Met

Ser Asp
Ser Leu
Ile Leu
Leu Gy
Lys Pro
Tyr Cys

10

FA)

20

25

i

3

Thr

G u Ser
Ile Ay Lys Val

peptide
<212> PRT <213> Artificial

Sequence:

Ay Ala Ser
Tyr Thr Ala @ n Asn Pro Ser Ala 35 40 45 @ n Al a

K2S 174-527

Sequence 20 <220> <223>
<400> 11 Ser u @y Asn

Gau (@syGly Sehi SerAshy TSr GY's LA (HIAS B1IPRQa Asdh by poOpRd 60 Asp Al a
2@59 Arg Leu Thr é%) 65 70 75 80 Gu

Trp Cys Hi sgyal
Asp Val

Pro Ser

Leu Lys Asn
Cys Ser Thr
02/ 40650 PCT/FIM /12857 9/27 85 90

s Ay Leu Arg

n-Tyr 13 May 2005 WO

Tyr Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser

Arg
Leu
305
Asp
Gly
Gln

Trp

275

Cys Thr
290

Cys Ala

Ala Cys

Arg Met

Lys Asp

355

Ile Arg
370

<210> 9
<21i> 4
<212> PRT
<213> Artificial Seguence

<220>
<223> Descriptlon of Artificial Sequence: peptide

Ser Gln

Gly Asp

Gln Gly
325

Thr Leu
340

Val Pro

Asp Asn

seqguence

<400> 9
Ser Glu Gly Asn

1

His

Thr

310

Asp

Val

Gly

Met

Leu

295

Arg

Serxr

Gly

Val

Arg
375

280

Leu

Ser

Gly

Ile

Tyr

360

Pro

Asn Arg

Gly Gly

Gly Pro
330

Ile Ser
345

Thr Lys

Gly

Thr Val
300

Pro Gln

315

Leu Val

Trp Gly

Val Thr

285

Thr Asp Asn Met

Ala Asn Teu His

320

Cys Leu Asn Asp
335

Leu Gly Cys Gly
350

Asn Tyr Leu Asp
365




95

105
115
Ile
H s
Ay
Lys
Leu
Val
Asp
Al a
Arg
Arg
Ay

Ser
110
120

Gn Pro Adn Phe Arg Ille Lys Gy Gy Leu Phe Ala Asp Ile Ala 100

Ser Hs Pro Trp An Ala Ala Ile Phe Ala Lys H s Arg #Igapeoosdro
125 dy GQu Arg Phe Leu Cys Ay Ay Ile Leu lle Ser Ser Cys Trp

10 130 135 140 Leu Ser Ala Ala H's Cys Phe A n GQu Arg Phe Pro Pro Hi s

Lau
Au
Au
dn
Val

Trp
Leu
Lau
Thr
Gy

1: 0 @3065855 160 Thr Val Ile Leu Ay Arg Thr Tyerisegnidéed Val Pro
GQu Au 165 170 175 dn Lys#e GQu Val Qu Lys Tyr Ile Val H's
Phe Asp Asp 180 185 190 20 Asp Thr Tyr Asp Asn Asp Ile Ala Leu
ketnsLys Ser Asp Ser 195 200 205 Ser Arg Cys Ala G n G u Ser Ser
%ﬂ%&gr Val Cys Leu Pro 210 215 220 Pro Ala Asp Lau G n Leu Pro

r u Cs GQu Leu Ser Ay 225 230 235 240 30 Tyr Ay Lys Hs Qu
Se¥2>PPBT Phe Tyr Ser G u Arg Leu Lys 245 250 255 G u Ala His Val
Tyr3sProriSeEi Sersefugndys Thr Ser A n Hs 260 265 270 Leu Leu Asn
Val Thr Asp Asn Met Leu Cys Ala Ay Asp Thr 275 280 285 Arg Ser
Pro An Ala Asn Leu H's Asp Ala Cys A n A IE-Asp 13 May 2005 WO

02/ 40650<F8P/ ERU/ 12857 10/ 27 290 295 300

0

13

20

Pl

k(]

EA

<223> Description of Artificial Sequence: peptide

sequence

<400> 10
Ser Glu Gly Asn Ser Asp
1 5

<210> 11

<231> 354

<212> PRT

<213> Artificial Sequence

<220>

'<223> Description of Artificial Sequence: K28 174-527

<400> 11 _
Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg
1 5 10 15 -

Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn
’ 20 ) : 25 : 30

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

35 40 45

Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys.Arg Asn Pro Asp Gly
50 55 : 60

Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp
65 70 75 80

Glu Tyr Cys Asp Val Pxo Ser Cys Ser Thr Cys Gly ILeu Arg‘Gln Iyr




Ser Ay Gy Pro Leu Val Cys Leu Asn Asp Ay Arg Met Thr Leu Val 305 310

315 320 dy llelle Ser Trp Ay Leu Gy Cys Ay G n Lys AspiddbeyPoos Ay

325 330 335 \Val

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

Met 10 340 345 350 Arg Pro Is <210> 12 <211> 331 <212> PRT <213>

Artificial

197- 527

lle Ay

Leu Gy

Trp Cys
Val Pro

SHEGUYMEE <220> <2 23> Description of ArtificirelmBagesnce: K2S

<400> 12 25 Ser Ay Ala Ser ¥k Leu Pro Trp Asn Ser Met Ile Leu
1510 15 Val Tyr Thr Ala Gn Asn Pro Ser Ala Gn Ala Leu Gy

Lys

Hi s
Ser

35
35

G n Phe Aggrldia

dy Lau

Ile Phe Ala Lys
5

Lys Gy

.

I3

Fi)

25

30

35

Ser

Gly

Leu

145

Thr

Gin

Asp

Ser

Pro

- 225

Tyx

Glu

Leu

Arg

His

Glu

130

Ser

val

Lys

Thr

Arg

210

Ala

Gly

Ala

Leu

Ser

Lys 20 25 30 Hi s Asn Tyr Cys ArgaoAsn Pro Asp Ay Asp Ala Lys Pro

40 45 Val™ Leu Lys Asn Arg Arg Leu Thr Trpgél u Tyr Cys Asp
50 55 60 Cys Ser Thr Cys Gy Leu Arg Gn Tyr Ser Gn Pro

PES GIA File 809 I eMys 20051V O2E00B0 ABECTH1E=A12857 11/ 27
Phelﬁloa Asp Ile Al a éﬁg Hs Pro Trp GI[}UAIa Ala 85 90 95
H's Arg Arg Ser Pro y du Arg Phe Ld Cys Gy

Pro Trp GIln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro
115 120 125

Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile
135 140

Alz Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu
150 155 | 160

Ile Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu
165 170 175

Phe Glu Val Glu Lys'Tyr Ile Val His Lys Glu Phe Asp Asp
~180 185 190

Tyr Asp Asn Asp Ile Ala Leu LeulGln Leu Lys Ser Asp Ser
195 200 205

Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro
215 220

Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly
230 ¢ 235 _ 240

Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys
245 250 255

His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His
260 265 | . 270

Asn Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr
275 280 285

Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp




100
Phe
Arg
Val
Tyr
Arg
Pro
Ay
Leu
Cys
Lau
H s

Ay
Ay

105 110 dy Ille Leu lle Ser Ser Cys Trp Ile Leu Ser Ala Ala H s Cys
115 120 125 dn GQu Arg Phe Pro Pro H's H's Leu Thr Valt3iay2@ds G vy
Thr 130 135 140 Tyr Arg Val Val Pro Ay Qu Qu GQu dn Lys Phe Qu
Gu Lys 145 150 155 160 Tyr Ile Val H's Lys Gu Phe Asp Asp Asp Thr
Asp Asn V@p2406¥® 165 170 175 Ala Leu Leu A n Leu LyspEerpiagsder Ser
Cys Ala A n Gu Ser 20 180 185 19®’ Ser Val Val Arg Thr Val Cys Leu Pro
Ala Asp Leu G n Leu Pro 195 200 205 Asp Trp Thr AQu Cys Gu Leu Ser
Tyr Ay Lys Hs GQu Ala Ley_210 215 220 Ser Pro Phe Tyr Ser Qu Arg
Lys Gu Aa\(%? Hs Val Arg L 5Tyr 225 230 23%5°240 30 Pro Ser Ser Arg
Thr Ser An H's Lau Leu Asn Arg Thr Val Thr 245 250 255 Asp Asn Met

Cys Akgr @1y, A5P pLBr LY 9aBysCGhdu @s¥ BP e hrf Re3Tn20Q: 2621 270  Asn Leu
Asp ALa Cys G n Ay As er Ay Gy Pro_Leu Val Cys 275 280 285 13 May

a S
2005 WO 6%740650° PCT/ ERQ 515857 12/ 27 Leu®®M3n Asp Ay Arg RBY Thr Leu Val

Ile Ile Ser Trp Gy Leu- 290 295 300 dy Cys Gy G@n Lys Asp Val Pro
Val T¢iy Thie kys s¥al rrtheifseu 80P c340:13121830 s Asp Val Pro Gly

325 330 335

—_

Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn‘Met
10 340 345 350

- Arg Pro

15
<210> 12
<211> 331
<212> PRT
<213> Artificial Sequence
A
<220>
<223> Description of Artificial Sequence: K25 197-527

<400> 12
22 Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys
1 5 10 i5

" Val Tyr Thr Ala Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys
20 25 30
30 V .
His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His
35 40 45

Val Leu Lys Asn Arg Arg Leu Thr Trp Glu‘Tyr Cys Asp Val Pro Ser
35 50 55 60

Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile
65 70 75 ) : 80




Tyr Len Asp Trp Ile Arg Asp Asn Mt

<212> PRT <213> Artificial

Sequence:

Lys Val
Cys Hi s

Pro Ser
Phe Arg

Val
S

| (&5

Leu Lys Asn

Ser
L

K2S 193- 527,

Gu Ser Ay Ala Ser Cys
Tyr Wp2/4065@ G n
@y Lys H's Asn Tyr

Sequence

nodij fi ed 20
Leu Pro Trp
Asn Pro Ser

Cys Arg Asn Pro

Arg Arg Leu

For Y e b et R s

Arg Pro 325 330 10 <210> 13 <211> 339
<220> <223> Descri pti ori3dflay¥eagsf i ci al
<400> 13 Ser Gu Ay Asn Ser Leu Thr
15 10 15 Asn Ser
25 20 25 30 Al a d npAveeneissE y Leu
A8}y 35 40 45 Ay Asp Ala Lys Pro Trp
50 55 60 Trp @u Tyr Cys Asp Val

Thr

65 70_75
Fefgh P59

Met

Ile Leu lle Gy

53 RSk S pro Trp

An Ala Ala Ile Phe Alafdys His Arg Arg--28Gex 13 May 2005 %D 02/ 40650 13/ 27
PCTI FW /12857 100 105 110 Pro Ay Qu Arg Phe Leu Cys Ay Ay lle Leu lle

05, Th W4 5,420 135,18 Ley 981l o My, QU Bliec§n G u Ao

Ser 6er
Phe Pro

5

19

(5

20

25

Ll

35

Gly Tle

Gln

“Tyr

145

Tyr

Ala

Ser

Asp

- Ser

225

Pro

Asp

Asn

Glu

136

Arg

Ile

Leu

Val

Trp

210

Pro

Serx

Asn

Leu

Leu

100

Ile Ser

1i5

Arg

Val

Val

Leu

Val

185

Thr

Phe

Ser

Met

His
275

Phe Pro
Val Pro
His Lys

165

Gln Leu
180

Arg Thr
Glu Cys
Tyr Ser

Arg Cys
245

Leu Cys
260

Asp Ala

Ser

Pro

Gly

150

Glu

Lys

Val

Glu

Glu

230

Thr

Ala

Cys

Cys

His

135

Glu

Phe

Ser

Cys

Leu

215

Arg

Ser

Gly

Gln

Tzp

120

His

Glu

Asp

Asp

Leu

200

Ser

Leu

Gln

Asp

Gly
280

105

Ile

Leu

Glu

Asp

Ser

185

Pro

Gly

Lys

His

Thr

265

Asp

Leu

Thr

Gln

Asp

170

Ser

Pro

Tyr

Glu

Leu

250

Arg

Ser

Ser

Val

Lys

155

Thr

Arg

Ala

Gly

Ala

235

Leu

‘Ser

Gly

Ala Ala
125

Ile Leu
140

Phe Glu
Tyr Asp
Cys Ala
Asp Leu

205

Lys His
220

His val
Asn Arg

Gly Gly

Gly Pro
285

110

His

Gly

Val

Asn

Gln

180

Gln

Glu

Arg

Thr

Pro

270

Leu

Cys

Arg

Glu

Asp

175

Glu

Leu

Ala

Leuw

val’

255

Gln

Val

Phe

Thr

Lys

160

Ile

Ser

Pro

Leu

Tyr

240

Thr

Ala

Cys



Leu
155
165
Asp
Cys
Au
Ser
Ser

Asn
Asn

Cys
€]

Leu

y Leu Ghyy Cys dlywy el mykysspAvRL \iado- €10 vd3 NayTROQSs WD QRf 40650
PCT/ EPW 2857

160 du dn Lys Phe Qu Val GQu Lys Tyr Ile Val H s Lyst3hay Pbes Asp
170 175 is Asp Asp Thr Tyr Asp Asn Asp Ile Ala Lou Leu A n Leu Lys Ser
180 185 190 Ser Ser Arg Cys Ala A n @ u Ser Ser Val Val Arg Thr Val
Leu 195woo/Pe® 20 Pro Pro Ala Asp Leu A n Leu Pro depeehissihr G u Cys
Leu Ser 210 215 220 dy Tyr Ay2%ys Hs Qu Ala Leu Ser Pro Phe Tyr
Gu Arg Leu 25 225 230 235 240 Lys Qu Ala H's Val Arg Leu Tyr Pro Ser

Arg Gus: BBh 588 G mrg24s: 259 1%55@10@&@;811@@1&%&%% pig tHar Val Thr Asp
Met Leu%ﬁAlaGlyAsp 260 265 270 Thr @ Ser y Ay Pro dn A a
Leu Hi s p Ala Cys An dy 275 280 285 i5 Asp Ser Ay Ay Pro Leu Val
Leu Asn Asp Ay Arg Met Thr Leu 290 295 300 Val Gy lle lle Ser Trp

14/°27 305 319,315 320 Gy Vi%eltSTyr Thr Lys Val,[hr Asn Tyr

o
Asp Trp Ile Arg Asp Asn - 325 330 335 Arg Pro 10 <213&> 14

Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
325 330

10
<2105 13
<211> 338
<212> PRT
 <213> Artificial Sequence
15
<220>
<223> Description of Artificial Sequence: K285 1983-527,
modified

2 <400> 13
Ser Glu Gly Asn Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp
1 5 10 15

Asn Ser Met Ile Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser
25 20 25 30

Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp
) 35 ' 40 45

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

Trp Glu Tyr Cys Asp Val Pro Ser st Ser Thr Cys Gly Leu Arg Gln
65 70 75 ‘ : 80
kL
Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile
85 90 95

Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg-Ser




<211> 335 <212> PRT <213> Artificial Sequence <220> <223> Descri ption of
nodi fi ed <400> 14 20 Ser 13JayBeosd u Ser
151015 Leulle @y Lys Val

Artificial

Gy
Tyr
Hi s
Val
Ser
Arg
Al a

Al a
Thr
Asn
Leu
Ser
Ile
Al a

Sequence:
Ser Cys Leu Pro
Ala A n Asn Pro
Tyr WPD2AP650 Asn
Lys Asn Arg Arg
Thr Cys Ay Leu
Lys Ay Ay dgeu
Ile Phe Ala Lys

Trp
Ser
Pro Asp Gy Asp Ala Lys

Phe
Hs Arg

K2S 193- 527,

Asn Ser
Ala An Ala Leu 20 25 30 25 Gy Leu Ay Lys

35 40 4®cTRem/itsp Cys Hi s
Leu Thr Trp @337 Tyr Cys 30 50 55 60 Asp Val Pro Ser
65 70 75 80
Ala Asp ldpg Ala Ser H's Prgy85 90 95 Trp Gn
Arg Ser

2005 WD 02/ 40650 PCT/ | EM 12857

Pro Pro Hs H s heg Thr Val

Arg A n Tyr

Met

Ser

Ile

Adn Pro

Pro Gy Gu Arg

Val Pro Ay Gu Gu Gu dn Lys Phe 145 150 155 160

¢

5

20

25

e

35

Ile Leu Ser Ala Ala His Cys Phe

130

Leu Thr Val
145

Glu @ln Lys
Asp Asp Thr
Ser Ser Arg

195

Pro Pro Ala
210

Gly Tyr Gly
225

Lys Glu Ala

His Leu Leu

Ile Leu

Phe Glu
165

Tyr Asp
180

Cys Ala

Asp Leu

Lys His

His val
245

Asn Arg

260

Thr Arg Ser
275

Asp Ser Gly
290

Val Gly Ile

Gly Gly

Gly Pro

Ile Ser

135

Gly Arg
150

Val Glu

Asn Asp

Gln Glu

Gln Leu

215

Glu Ala
230

Arg Leu

Thr Val

Pro Gln

Leu Val

285

Trp Gly

Thr

Lys

ile

Ser

200

Pro

Leu

Tyr

Thr

Ala

280

Cys

Len

Gln Glu Arg Phe Pro

Tyr

Tyr

Ala

185

Ser

Asp

Ser

Pro

Asp

265

Asn

Leu

Gly

Arg

Ile

170

Leu

Val

Trp

Pro

Ser

250

Asn

Leun

Asn

Cys

Val

155

Val

Leu

Val

“Thr

Phe

235

Ser

Met

His

Asp

Gly

140

Val

His

Gln

Axg

Giu

220

Tyr

Arg

Leu

Asp

Gly

3060

Gln

Pro

Lys

Leu

Thr

205

Cys

Ser

Cys

Cys

Ala

285

Arg

Lys

Pro
ély
Glu
Lys
120

Val

Glu

Glu

Thr

Ala

270

Cys

Met

Asp

is dn Phe

100 105 110 13 May
15/ 27 Phe Leu Cys Ay Gy Ile Leu Ile Ser
Ser Cys Trigel §ly Géy Zer Pg deu Qs 62y GLISI1eSIaR A ld 8exOperPlws @®rp G u Arg Phe

His

Glu
Phe

175

Ser
Cys
Leu
Arg
Ser
255
Gly
Gln

Thr

Ile 139p135 140 Leu Giys Arg Thr Tyr Arg Val

His

Glu

160

Asp

Asp

Leu

Ser

Leu

240

Gln

Asp

Gly

Leu

ng—Pro




GQu Val Qu Lys Tyr Ile Val Hs Lys Au Phe Asp Asp Asp Thr Tyr 165 170 175
Asp Asn Asp Ile Ala Leu Leu A n Leu Lys Ser Asp Ser Ser Arg TyelayP80380 185
190 Ala Gdn Gu Ser Ser Val vVal Arg Thr val Cys Leu Pro Pro Ala Asp 195
200 205 20 Leu G n Leu Pro Asp Trp Thr Au Cys GQu Leu Ser Ay Tyr Gy Lys
210 215 220 Wejx406f6y Al a Leu Ser Pro Phe Tyr Ser du Argreéesediysssd u Al a
His 225 230 235 240 Val Arg Leu Tyr4Pro Ser Ser Arg Cys Thr-Ser @ n His
Leu Leu Asn 245 250 255 Arg Thr Val Thr Asp Asn Met Leu Cys Ala Ay Asp
Thr- Arg Sggs Ay 260 265 237y Ay Pro @ n Al;asAsn Leu H's Aspagla Cys @ n
Ay Asp Ser Ay Ay 275 280 285 3S Pro Leu Val Cys Leu Asn Asp Gy Arg
Met Thr Leu Val Ay Ile Ile 290 295 300 Ser Trp Ay Leu Ay Cys Gy dn
Lys Asp V&Y Prd Wy Tha|LyFyYalTAhr 305781 Ge8155p- 300 118 Mgy A3p08n WO 02/ 40650
PCT/ FM [ 12857 16/ 27 LyssVal Thr Asn Tyrzbeu Asp Trp Il e385g Asp Asn Met
Arg Pro 325 330 335 <210> 15 <211> 343 <212> PRT <213> Artificial

Sequenf:e <220> <223> Description of Artificial Sequence; K2S 191-527,
Met Arg Pro :

e <210> 14
<211> 335
<212> PRT
<213> Artificial Seguence

s <220>
<223> Description of Artificial Sequence: K2§ 193-527,

modified
<40Q0> 14
o Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile

1 5 10 15

Leu Ile Gly Lys Val Tyr Thx Ala Gln Asn Pro Ser Ala Gln Ala Leu
' 20 ‘ 25 _ 30
25
Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala Lys
35 40 45

Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr Cys
o 50 ' 55 ' 60

Asp Val Pro Ser Ser Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
65 70 75 , 80

+ »  Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro
85 7 o0 95 .

Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg
100 105 110 -




nodi fied <400> 15 Ser Qu Gy Asn Ser Asp Thr H's Ser Leu Thr Au Ser Gy
Ala Ser 1 5 10 15 Cys Leu Pro Trp Asn Ser Met Ile Leu Il e 1@Maygg0s/al Tyr
Thr Ala 20 20 25 30 dn Asn Pro Ser Ala @n Ala Leu Ay Leu Ay Lys H's
Asn Tyr Cys 35 40 45 25 Arg Asn.Pro Asp Ay Asp Ala Lys Pro Trp Cys Hi s
Val Leu Lys W@#4060 55 60 Ar~ Arg Leu Thr Trp Au Tyr ysrdsipixéed Pro Ser
Cys Ser Thr Cys 65 70 75 so Gy Led g @n Tyr Ser An Pro A n Phe Arg
Ile Lys Ay Gy Leu 85 90 95 Phe Ala Asp Ile Ala Ser Hs Pro Trp Adn Al a
Al a IIe Pbe Al a Lys 100 105 110 Hi s Arg Arg Ser Pro Gy Gu Arg Phe Leu

oys G g 115,120 125 Y2005 2/ 40650 PCTAEM 12857
17/ 27 Ser X QSTG iy e Jl@ T 33 Ser#-"é%ﬁ%ﬁog %E@Pgl 2Arg Phe 130

135 140 Pro Pro“lfﬁs HIS Leu Thr V&l IIe Leu Gy A2§ Thr Tyr Arg Val Val
145 150 155 160 Pro Ay Gu Gu Ju An Lys Phe Gu Val Qu Lys Tyr Ile

Lo Lel i PR BT 36 SRR O A R

Ser Val Val Af§

Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe
145 150 155 160
1g
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
15 180 185 190

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

2z Leu Gln Leun Pro Asp Trxp Thr Glun 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
25
Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn
245 250 255

Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly
30 : 260 - 265 270

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

35 Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
250 295 300

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




195 200 205 Thr Val Cys Leu Pro Pro Ala Asp Leu A n Leu Pro Asp Trp Thr
A u 210 215 220 Cys Qu Leu Ser Ay Tyr Ay Lys H's du Al d3lMay 3835 Pro
Phe Tyr 20 225 230 235 240 Ser G u Arg Leu Lys Qu Ala His Val Arg Leu Tyr
Pro Ser Ser Arg 245 250 255 2S. Cys Thr Ser Gdn H's Leu Leu Asn Arg Thr
Val Thr Asp @A24#6%0 Leu 260 265 270 Cys Ala Ay Asp Thr rérmgedasssdy Ay

" Pro An Ala Asn Leu His Asp 275 2801985 30 Ala Cys An Ay Asp Ser Ay
Gy Pro Leu Val Cys Leu Asn Asp Ay 290 295 300 Arg Met Thr Leu Val Gy
Ilelle Ser Trp Ay Leu Ay Cys Gy A@n 35 305 310 315 320 Lys Asp Vval Pro
dy Val I 5 13 May 2005
VO 02/ 40658 yg%/ Ebl\{/?f\zég’é‘%@%%ﬁ?;spl te /Li?’a’ ﬁpﬁ%%sﬁe %’3'853% 340 <210> 16
<211> 343 <212> PRT <23% Artificial Se?tﬁ?ence to <220> 323> Description
of Artificial Sequence: K2S 191-527, nodified <400> 16

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

i

£220>
<223> Description of Artificial Sequence: K28 191-527,
modified
5 <400> 15
Ser 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
2 . 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 Aén
50 55 60

~Arg Arg Leu Thr Trp GLu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys
65 70 75 80
3
Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 90 95

Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys
35 100 105 110

H;s Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
115 120 125




Ser Qu Ay Asn Ser Asp Thr His Ser Leu Thr Gu Ser Ay Ala Ser 1 5 10 15

Cya Leu Pro Trp Asn Ser Met Ile Leu Ile Ay Lys Val Tyr Thr 18 MapR0®b6 30
20 G n Asn Pro Ser Ala @n Ala Leu Ay Leu Ay Lys His Asn Tyr Cys 35 40
45 Arg Asn Pro Asp Ay Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn 2S 50
55 60 Arg ArON¥#shr Trp G u Tyr Cys Asp Val Pro Ser SepcBepufibes? Cys 65
70 75 80 30 Ay Leu Arg A n Tyr Ser 1h Pro An Phe Arg Ile Lys Ay Qvy
Leu 85 90 95 Phe Ala Asp Ile Ala Ser,Hi's Pro Trp Gn Ala Ala Ile Phe Al a

Lys 100 ﬁle%séll(bys?@rﬂx&eﬂﬂ& Acg 23ar afy @i opsCone M8 Eheakgwreys Ay Ay
Ile Len Ile 1157120 125 Ser r Cys Trp lle Egd.] Ser Ala Ala H s Cys Phe

Gn du Arg PR% 13 May 2005 02/ 40650 PCT/ EE*~WL2857 19/27 130 135 140
Pro Pro His His Leu Thr Val Ile Leu Ay Arg Thr Tyr Arg Val Val 145 150

155 160 PropE i@ Hi SrlduCGur GhD diysiiher @ argVahr Gyd AMsvaYrvail e Val His
165 170 175 Lys G u Phe ésbq% Asp Asp Thr Ty. 5Asp Asn Asp |1 éél a Leu Leu
A n 180 485 190 Leu Lys Asp Ser Ser Arg™Cys Ala A n du Ser Ser Val
Val Arg

Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His
165 170 175

w» Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln
180 185 ' 180

Léeu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg
195 : 200 205
I5
Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu
210 215 220

Cys Glu Leu Ser Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr
2w 225 .230 . 235 240

Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg
245 250 255

23 Cys Thr Ser Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu
260 265 270

-Cyé Ala Gly Asp Th:‘Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp
275 280 285
£ '
Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly
290 295 a 300

Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln
s 305 310 315 ' 320

Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp
' 325 330 335




195 200 205 Thr Val Cys Leu Pro Pro Ala Asp Leu A n Leu Pro Asp Trp Thr
A u 210 215 220 Cys Qu Leu Ser Ay Tyr Ay Lys Hs Au Al a3lMay 85 Pro
Phe Tyr 225 230 235 240 Ser GQu Arg Leu Lys Qu Ala H s Val Axg Leu Tyr
Pro Ser Ser Arg 245 250 255 Cys-Thr Ser G n His Leu Leu Asn Arg Thr Val
Thr Asp Asn We02406¥ 25 260 265 270 Cys Ala Ay Asp Thr #cuyxBanesty Gy Pro
An Ala Asn Leu His Asp 275 280 285181 a Cys An Ay Asp Ser Ay Ay Pro
Leu Val Cys Leu Asn Asp Ay 290 295 300 Arg Met Thr Leu Val Gy lle lle
Ser Trp GiYelsty Gky Hoysuéd wréd sro 305 310 315 320 35 Lys Asp Val Pro Ay
Val Tyr Thr Lys Val g@r Asn Tyr Leu Asp Trp 325 330 335 Ile Arg Asp Asn
Met Arg Pro 13 May 7005 WD 02/ 40650 PCT/ EROI/ 12857 20/ 27 340 <210> 17
<211> 308 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: K2S 220-527 <400> 17 Ser Ala G n Ala Leu Ay Leu Gy

Lys Hi S A§916I;/r16®s Arg Asn Pro
<211> 343
<212> PRT
<213> Artificial Sedquence

o <220>
«223> Description of Artificial Sequence: K25 181-527,
modified
<400> 16
;5 Ser 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 Leun Lys Asn
25 50 55 60

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

s Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 90 95

Phe Ala Asp Ile Ala Ser -His Pro Trp Gln Ala Ala Ile pPhe Ala Lys
100 " 105 : ) 7 119
35
His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
1158 120 125

Ser Ser Cys Trp Yle Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe



.1 510 15 Asp Gy Asp Ala Lys Pro Trp Cys Hi s Val
20 25 30 Thr Trp Gu Tyr
20 35 40 45 A n Tyr Ser Gn Pro A n Phe Arg Ile Lys Ay Ay Leu Phe Ala Asp

50 55 60 25 1le Ala Ser

Arg
Ser
Pro
Pro
H s
Asp
155
165
Leu
Au
Cys

Leu

65 70 73V@EPHISE!

Cys
H s
Ay
Lys
Asp
160
170

1o

5

0

25

i

i3

Cys Asp Val

Pro Ser

Cys Ser Thr

Leu Lys Asn Arg Arg Leu

Cys3 1By 2080 Arg

Hs Pro.Trp An Ala Ala Ile Phe Ala Lys H's Arg

Pro Ay GQu Arg Phe Leu Cys Ay d yedirerolessi| e Ser

85 90 95 Trp Ile Leu Ser AldR a His Cys Phe A n A u Arg Phe Pro
100 105 110 His Leu Thr Val

AQu i4b 120 125 Glui®u G n Lys Phe @ouu Val
A u Phe
Asp Thr Tyr As
PA@pPJS‘e#hSe‘PSA

Lys

Len

Thr

Cys

225

Ser

Cys

Cys:

Ala
Arg
305

Lys

Ile

Glu

1ys

Val

210

Glu

Glu

Thr

Ala

Cys

290

Met

Asp

Arg

lle Leu Ay Arg Thr Tyr Arg Val Val
A u Lys Tyr Ile Val

130 135 140 13 May 2005 WD 02/ 40650 21/27 PCTI KPAI / 12857
e Ala leu Leu An
V?ﬂ} étlélr?udﬂd’ 8&p By T%IArVaVa]AWS Thr Val Cys 5
445 Leu Pro Pro Asa Asp Leu @ n Lew5Pro Asp Trp Thie® u Cys Qu

180 185 190 10 Ser Gly Tyr Gly Lys Hs Gu Ala Leu Ser
Ar'g 195 200 205 Leu

Phe

Ser

195

Cys

Leu

Arg

Ser

Asp
180

Asp

Leu

Ser.

Leu

Gln

260

Gly

275

Gln

Thr

Val

Asp

Asp

Gly

Leu

Pro

Asn

165

%P@ BFs

Asp Asp Thr

Ser
Pio
Gly
Lys

245

His

Thr

Asp

Val

Gly

325

Met

Ser

Pro

Tyr

230

Glu

Leu

Arg

Ser

Gly

310

Val

Arg

Arg

Ala

215

Gly

Ala

Len

Ser

Gly

295

Ile

Tyr

Pro

Tyr

Cys

200

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Thr

Asp

i85

Ala

Leu

His

Val

Arg

265

Gly

Pro

Ser

Lys

170

Asn

Gln

Gln

Glu

Arg

250

Thr

Pro

Leu

Trp

Val
330

Asp

Glu

Leu

Ala
235

-Leu

val

Gln

Val

Gly

315

Thr

rg

Ile

Ser

Pro

220

Leu

Tyr

Thr

Ala

Cys

300

Leu

Asn

y L T
The G 50 BHeSun6Tt B e Sl Tk RSHATE: T U

Cys Ala Ay

Ala
Ser
205
Asp
Ser
Pro
Asp
Asn
285
Len

Gly

Tyr

Leu

Leu

is0

Val

Trp

Pro

Ser

Asn

270

Leu

Asn

Cys

Leu

Lys Ser

175

Ley
Val
Thr
Phe
Ser
255
ﬂet
His
Asp

Gly

Asp
335

145 150

Pro Phe Tyr Ser

Pro Ser Ser Arg

fr Asp Asn Met

Gln
Arg
Glu
Tyx
240
Arg
Leu
Asp
Gly
Glin

320

Trp




225 230 235 240 Asp ThmArg Ser Gy Gy Pro A n Ala Asn Leu His Asp Ala

Cys An 20 245 250 255 Ay Asp Ser
Thr 260 265 270 25 Leu Val

Arg Met
A n Lys

Asp Val

275 280 285 Pro Gy Val

Gy Ay Pro Leu Val

Cys LEMapn280Asp Gy

Gy llelle Ser Trp Ay Leu Ay Cys Ay

Tyr Thr

Lys Val

Thr Asn Tyr Leu

Asp Trp |l e V@§2463 290 295 300 Asn Met Arg Pro 305 3SpefiBmnis7 <211>

268 <212> PRT <~13> Artificial
PCTf EW 12857 22/ 27 <220> -527

K2S 260
Phe Arg

G@n Ala 20 25 .30 10 Ala lle Phe Ala Lys H's Arg Arg Ser

Phe Leu
Ala H s

5

1]

15

28

25

30

a5

1510 15

Sequéfée 13 May 2005 WO 02/ 40650
<223> Description of Artificial
<400> 18 Semr4Cys Ser Thr Cys Ay Leu Arg A n Tyr Ser Gn Pro G n
Ile Lys Ay Gy Leu Phe Ala Asp Ile Ala Ser

Sequence:

Hs Pro Trp

Pro Ay GQu Arg

Cys 3540 45 Ay dy.lle Leulle Ser Ser Cys Trp Ile Leu Ser Al a

Cysi0> 17
<211> 308
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial

<400> 17
Ser Ala Gln
1

Asp Gly &sp

Thr Trp Glu

35

Gln Tyxr Ser
50

Ile Ala Ser
65

. ‘8er Pro Gly

“Trp Ile Leu
His Leu Thr
' 115

Glu Glu Gln
‘ 130

Ala
Ala

20
Tyr
Gln
His
Glu
Ser
100

Vai

Lys

Leu

Lys

Cys

Pxo

Pro

Arg

85

Ala

Ile

Phe

Gly Leu Gly

Pro

Asp

Gln

Trp

70

Phe

Ala

Leu

Glu

Trp

Val

Phe

55

Gln

Leu

His

Gly

val
135

Cys

Pro

40

Arg

Ala

Cys

Cys

Arg

120

Glu

Sequence: K23 220-527

Lys His
i0

His Val
25

ser Cys
Ile Lys
Ala Ile
Gly Gly

%0

Phe Gln
105

Thr Tyr-

Lys Tyr

Asn

Leu

Ser

Gly

Phe

75

Ile

Glu

Arg

Ile

Tyr

Lys

Thr

Gly

60

Ala

Leu

Arg

val

Val
140

Cys
Asn
Cys

45
Leu
Lys
Ile
Phe
val
125

His

Arg Asn
15

Arg Arg
30

Gly Leu

Phe Ala

His Arg

Ser Ser

95

Fro Pro
110

Pﬁo Gly

Lys Glu

Pro

Leu

Arg

Asp

Arg

80

Cys

His

Glu

Phe




15 so 55 60 Phe A n Au Arg Phe Pro Pro H's Hs Leu Thr Val Ile Leu Ay Arg
65 70 75 80 20 Thr Tyr Arg Val Val Pro Ay Gu u Gu 4 n LyMaplzeosd u Val
Gu 8590 95 Lys Tyr Ile Val His Lys G u Phe Asp Asp Asp Thr Tyr Asp Asnh
Asp 100 105 110 25 1le Ala Leu.Leu G n Leu Lys Ser Asp Ser Ser Arg Cys
Ala G n du WPP50 125 Ser Ser Val Val Arg Thr Val CyeciameirssiPro Al a
Asp Leu G.n Leu 130 135 140. Pro Asp 2 Thr Qu Cys G u Leu Ser Ay Tyr
Gy Lys Hi's Au Ala 145 150 155 160 Leu Ser Pro Phe Tyr Ser GQu Arg Leu
Lys G u AlZspHRsp P ey TVSASEGBs0 ZGP1YE: AlTyieuPher S3n Ber Ips (fe@ys Thr. Ser
G n H.s Leiydeu Asn Arg Thris@l 180 I B5 190553 May 2005 WO {3/ 40650

PCT/ FRX/ 12857 23/ 27 Thr Asp Asn Met Leu Cys Ala Ay Asp Thr Arg Ser Ay
Gy Pro An 195 200 205 5 Ala Asn Leu H's Asp Ala Cys G n Ay Asp Ser Ay
Ay Pro LetPPVAFT BEg 2u% CZerlaCEsn [y 2 SAs/ad YalAhgo MBtr VRt dweu Val dy
Ile llesSer Trp Ay 2256830 235 240 101keu Ay Cys Gy @he Lys Asp Val
Pro Ay Val Tyr Thr Lys Val Thr 245 250 255

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

o Ser Gly Tyr Gly Lys Eis 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
i5 . ‘ | .
Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly
225 230 235 240

Asp Thx Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln
20 245 250 255

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

s 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
30
Asn Met Arg Pro
305

s <210> 18
<211> 268
- <212> PRT
<213> Artificial Sequence




Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro 260 265 <210> 19 <211> 527
<212> PRT <213> Honp sapiens <400> 19 Ser Tyr An Val |le Qgvédyzoossp Gu
Lys Thr Gdn Met Ile Tyr An 15 10 15 dn Hs d@n Ser Trp Leu Arg Pro Va
Leu Arg Ser Asn Arg Val Qu 20 25 30 30 Tyr Cys Trp Cys Asn Ser Gy Arg
Ala G n Cys ¥per@e0 Val Pro Val 35 40 45 Lys Ser Cys Sepcfaenfieser Arg Cys
Phe Asn Gy Ay Thr Cys An Gn 50 35260 35 Ala Leu Tyr Phe Ser Asp Phe
Val Cys An Cys Pro u Ay Phe Ala 65 70 75 80 dvy Lys Cys Cys u lle
Asp Thr Argodla Thr Cys Tyr Gu Asp G n 13 May 2005 WO 02/ 40650

PCT/ ERU 12857 24/ 27 .85 9 N C A T _ Thr Trp Ser Thr Al a
A u Ser é%;%ﬁl %esérﬁpt]ﬁbOgoéﬁifgl@sé%ﬁ;égi%nkéﬁ ?%sh%%er Ser Ala Leu Al a
G@n Lys Pro Tyr Ser Ay 115 120 125 Arg Arg Pro Asp Ala lle Arg Leu Gy
Leu Gy Asposi 88 Asn Tyr Cys 10 130 135 140 Arg Asn Pro Asp Arg Asp Ser Lys

Pro Trsp Cyésr -&;g S\t/e?':l T P eCy'EyélyAngu lgr%5GﬂI§Q'y}5.:.%rlépn Pro Gln Phe Arg

1 5 10 15

Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala
20 25 30
10
Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys
35 40 45

Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
15 : 50 55 &0

Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile ILeu Gly Arg
65 70 : 75 80

» Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu
85 ' 90 - 95

Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn ASp
100 , 105 _ 110
25 .
Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu
115 120 . 125

_ Ser Ser Val val Arg Thr Val Cys Leu Pro Pro Ala Asp Leu Gin Leun
S 130 135 140

Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Glu Ala
145 150 ' 155 160

5 Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu
' 165 170 175

Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn Arg Thr Val
180 185 : 120




is Ay Lys Tyr'Ser Ser A u Phe Cys Ser Thr Pro Ala Cys Ser Gu Ay 165 170

175
185
195
Leu
Al a
Thr
Arg
Phe
Lys

Asn Ser Asp Cys Tyr Phe Ay Asn Gy Ser Ala Tyr Arg d yl3May @5 180
190 20 Ser Leu Thr GQu Ser Gy Ala Ser Cys Leu Pro Trp Asn Ser Met Ile
200 205 Leu lle @y Lys Val Tyr, Thr Ala G n Asn Pro Ser Ala @n Al a
25 210 QWP y Leu Ay Lys His Asn Tyr Cys Arg Asor/Begissp Ay Asp
Lys 225 230 235 240 30 Pro Trp28¥s Hi s Val Leu Lys Asn Arg Arg Leu
Trp Au Tyr Cys 245 250 255 Asp Val Pro Ser Cys Ser Thr Cys Ay Leu
Adn Tyr Ser An Pro 260 265 270 is G n Phe Arg lle Lys Gy Ay Leu

Al 7 8 Jie Phe A
Hi 2 ﬁ?’é § @m £ ‘% éy%rpgaA%ySA%@ s &%E%p (gygg%%é:élo PCT/e EPA(LEJ/ 12257

25/ 27 290 295 308° 5Phe Leu Cys @ y IIe Leu |11 e#%er Ser Cys Trp Ile Leu

Ser
Leu
du

Al a 305 310 315 320 5 Ala H's Cys Phe G n GQu Arg Phe Pro Pro His His

Th 1l The, lLMabaPro Gy G
a L 5ha % Sgl ]L_)ﬁ.?%a.gél sp%%%a 3(.?;%%& Y1 Nk THE E‘;‘ig &P pValreYayaiPro Ay Gu

Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly
225 230 235 240
_Iﬂ
Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr
245 250 255

Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
b2 260 . 265

<210> 19
<211i> 527
» <212> PRT
<213> Homo sapiens

<400> 18 |
Ser Tyr Gln Val Ile Cys Arg Asp Glu Lys Thr Gln Met Ile Tyr Gln
2 1 5 10 15

Gln His Gln Ser Trp Leu Arg Pro Val Leu Arg Ser Asn Arg Val Glu
’ 20 ‘ 25 30

w Tyr Cys Trp Cys Asn Ser Gly Arg Ala Glin Cys His Ser Val Pro Val
35 49 45

Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr Cys Gln Gln
50 55 - 60 |
35
Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu Gly Phe Ala
65 70 75 . 80

Gly Lys Cys Cys Glu Ile Asp Thr Arg Ala Thr Cys Tyr Glu Asp Gln




Gu Val Qu Lys Tyr Ile Val Hs Lys A u Phe Asp Asp Asp Thr Tyr 355 360
365 15 Asp Asn Asp Ile Ala Leu Leu A n Leu Lys Ser Asp Ser BeMaprgoxys 370
375 380 Ala Adn du Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
385 390 395 400 20 Leu G n Leu Pro Asp Trp Thr Qu Cys GQu Leu Ser Ay Tyr
Ay Lys 409VQH0405 His Gu Ala Leu Ser Pro Phe Tyr SepctenArsy7 Leu Lys
Gu Ala His 25 420 425 430 Val Arg 12¢% Tyr Pro Ser Ser Arg Cys Thr Ser Gn
H s Leu Leu Asn 435 440 445 30 Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gy
Asp Thr Arg Ser Gy 4583455 460 dy Precd n Ala Asn Leuddsis Asp Ala Cys
Gn dy Asp Ser Ay Gy 465 470 475 480 35 Pro Leu Val Cys Leu ‘Asn Asp
Gy Arg Met Thr Leu Val e lle 485 490 495 Ser Trp Ay Leu Ay Cys
Gy G Loty A TR TroMa PabeTR PRE W Ry 00T G eabibso

PCT/ EP0112857 26/2720800 505 510 Lygo0¥al Thr Asn Tyr ibeu Asp Trp Ile Arg
Asp Asn Met Arg Pro 515 520 525 <210> 20 <211> 12 <212> DNA <213>

Artifici aI Sequence
ys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gln Lys Pro Tyr Ser Gly

115 120 "125

Arg Arg Pro Asp Ala Ile Arg Leu Gly Leu Gly Asn His Asn Tyr Cys
1 130 135 140

Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val Phe Lys Ala
145 150 155 160

s Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Pro Ala Cys Ser Glu Gly
165 170 175

Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg Gly Thr His
180 185 190
20 ‘ - .
Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile
195 200 205

Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser Ala Gln Ala Leu
23 210 215 220

Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala Lys
225 1230 235 240

s Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr Cys
245 250 255

Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
260 265 : 270
.35
Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro
275 280 285

Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu-Arg




<220> <223> Description of Artificial Sequence: coding sequence for SEGN
J5 <400> 20 tctgagggaa ac 12 20 <210> 21 <211> 22 <212> PRB M3a}3605
Escherichia coli 2S <400> 21 Met Lys Lys Thr Ala lle Ala lle Ala Val A a
Leu Ala Gy Phe Ala 1 5 10 15 Thr Val Ala dn Ala Ala 20 <210> 22 <211>
42 3S <212>WORMKe»13> Artificial Sequence <220> <223> PBemepjiptison of
Artificial Sequence: priner 13 May 238% WD 02/ 40650 PCT/ JEPAI/ 12857 -

27/ 27 <400> 22 gaggaggagg tggcccaggc ggcctctgag ggaaacagtg ac 42 <210> 23
<211> 42 <212%9 D14A <213> Art?%3 ci al Sequence 302~20>

Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala
305 310 315 : 320

Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile
325 : 330 335

Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Ehe
10 340 345 350

Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr
355 360 365

5 Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys
370 ' 375 380

Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
385 _ 390 395 400
20 ‘ )
Leu Gln Leu Pro Asp Trp Thy Glu Cys Glu Leu Ser Gly Tyxr Gly Lys
405 410 ' 415

His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His
2 420 425 430

Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu leu Asn
435 ' : 440 , 445

s Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly
450 455 460

Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly
465 470 475 480
T
Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
485 | 490 _ 495

Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr



<223> Description of Artificial Sequence: prinmer <400> 23 |s gaggaggagc

t ggccggect ggcccggtog catgttgtca cg 42 <210> 24 <211> 26 203 M2§2500NA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
primer 2S <400> 24 acatgcgacc gtgacaggcc ggccag 26 30 <210> 25 <211> 26
<212> DNA <MOQ9/48630i f i ci al Sequence <220> <223> Descri prtoremfi2sdrtifici al
Sequence: prinmer <400> 25 ctggccggc@®Yyt cacggtc gcatgt 26

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
o <213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: coding
sequence Lor SEGN
) 3
<400> 20
tctgagggaa ac 12

o <210> 21
<211> 22
<212> PRT
<213> Escherichia coli

s <400> 21
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala

1 5 i0 15

Thr Val Ala Gln Ala Ala
30 : 20

<210> 22
<211> 42
5 <212> DNA )
' <213> Artificial Sequence

220>
<223> Description of Artificial Sequence: primer ' —
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<400> 22
gaggaggagg tggcccagge ggectetgag ggaaacagtg ac

<210> 23

<211> 42

<212> DNA

<213> Artificial Sequence

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

<400> 23 _
gaggaggagc tggccggect ggcccggtcecg catgttgtea cg

<210> 24

<211> 26

<212> DNA

<213> Artificial Sequence

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

<400> 24
acatgcgacce gtgacaggcc ggccag

<210> 25
<211> 26
<212> DNA

<213> Artificial Sequence

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

<400> 25
ctggecggec tgtcacggte geatgt
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