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Abstract: The invention belongs to the field of protein prtiMey2eit in
prokaryotic cells. The invention relates to nethods for the production of
recombi nant DNA-derived heterol ogous protein in prokaryotic cells, wherein
said heterolo ous rotein is secreted extracellularly as an active and
correctly fBPI¥%3¢ otein, and the prokaryotic cell contaPREEEMA2%%presses a
vect or conpr|5|ng the DNA coding for said hetcrol ogous protein operably

| inked to the DNA coding for the signal pepti de OnpA. 13 May 2005 WO

02/ 40696 PCT/ EPO1/ 12920 Methods for ﬁrge scal e protein production in
prokaryotes The invention belongs to the field of protein production in

pr okaryoti t Qﬂﬂﬁ or the production of
reconblnaggb%f§$ggﬁF@gﬁh%%?@?g?gb%ﬁgﬁkgﬁgggF%BFn pr%iaryotlc cells, wherein
sai d heterol ogous protein is secreted extracellularly as an active and

cor rect |y ohUeRoRtaieh BuAal JriRu B QKRENAH frok@idiocant ai ns and expresses a

vector conprising t codlng- erol ogous protein operably
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for prote|ns whi'ch “do not require manmal i a ycosylation patterns as they
provi de a aetiveapd werecy fqldedduerpingand heprokagpsin tciﬂi iceusaipsf a@aaxgreﬁpm &otpr The
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One way oﬂwﬁﬁm§EEM@¢ﬁmmﬁoductlon is via inclusion bodies which develop in
cytoplasm Cell wall and outer nenbrane conponents of the prokaryotic
cells used for production (e.g. E.coll) usually contam nate the cel

| ysat e «coBaekgnoumg arhe het er ol ogous protein when said inclusion bodies are
prepared Ry, S : i f can be
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with a molecular mass of 72 kDa. The molecule is divided into five structural domains. Neatby

the N-terminal region is a looped finger domain, which is followed by a growth factor domain.

Two similar domains, kringle 1 and kringle 2, are following, Both finger and kringle 2 domains

2 bind specifically to the fibrin clots thereby accelerating fPA protein activation of bound

. plasminogen, Downstream of knnglc 2 is the serine protease, with its catalytic site located at the

C-terminus. The serine protease is responsible for converting plasminogen to plasmm 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).

4w Clinically, tPA. is a thrombolytic agent of choice for the treatment of acute myocardial infarction.

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




It has the advantage of causing no side effects on system c haenorrhagi ng
and fibrinogen depletion (7). Bowes melanoma cells were f13¥ayd6ed as a
source in tPA production for 13 May 2005 WD 02/40696 PCT/EP01112920 2

t herapeutic purposes (12). Since a consistent process with efficient
production of highly purified protein in good yield is required for

clini cal us@@”?ﬂgmﬁonstruction of fall-length reconmbi nanPCHERIIERE t PA)
progressed to manmalian cells. Chinese hanmster ovary cells were transfected
with the tPA gene to synthesize the r-tPA (8, 22). The reconbi nant product
produced by a manmalian fernentation 2ysten1mas harvested fromthe culture
medi um Attracted by sinplicity and ecdonony of production, a nunber of

ef forts i nmpegstchngses-(1AShcQBoRatdnthirodss Wilaadiad: pypdhdienvs ggharisedi a

coli, were investigated (10, 13, 30). Regarding the |ow yield and the
formation Hf’temi”ﬁé?q% ‘%ﬂwéﬁﬁﬂ or iRl se GP’%SEBC%PH ohfulfgedirrgmantHit an

i nactive e@ZyAlEprogttssaaIto winidalid Q0L ChinefPhbthsRE BArPEMP FBRUrhPecRMBHiEOHE t hese
probl ens. to synthesjze the 10 smallest nolecul e,
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vari ants i REhdAtting sysikas RaRbttd S MR BiAtLASAuh KARaciHe b9 Ritplaned.
However, the enzm@uc, activity of the reeonbinant-K2S (r-K2 was obt ai ned

only when PR Fiogc e gupher 8‘? etfouts i pragdpoing artRe diom T56eHi% gspevighyfrom

cyt opl asni Escﬁe?&pxgrcggaﬁ&e W& AN €8 130).(Hdpardidf ke 1o yRIMIRIA thdfomMAiof of NE
cunbersone refolding processes and periplasmc protein delivery, special
bacteri al EXprieskadis whidy reqpiedvarmisoldingind dyay igactize przyme spyimesuperategiens m ¢

expr essi 0NpgQt vednPhropRUP L SREGHS | tRile lpRibIR, TRAGHIY SrRESH GIR! SimeEial, i N the
rel atively high oxidizing condition'in_ the periplasm In the prior art,

there are Wfleshmalosde mhich dyesll avtiverinstasoy flblengtthi@Apr epar ati on of reconbi nant
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cost effective nmethod for arge scale pro Ion o ogically active

K2S. ObukoWvesyere ttheanzyrpgtis) acivpr efsthe decombinpninki2Si (ed28) KaSobtrioed pedy iwhkmsni ¢
space. TheRi 'aﬂgM : ' ‘ S eXx .plasm c
extractiones?%%gﬂaﬁ?%% I ‘%g%ﬂgﬁﬁgé.%@ﬁﬁ%ﬁp&ﬁﬁrg%ﬁéggﬁe p%% ﬁggﬁgﬁg?Saito
et al. (291609 d» order te hivwictthe opitesamerebidingigeicssas afd pesi@Bic pbteindeliveryy s used
an in vivog.23y L: es. h [ [-.K2 wWhi was
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Boehr i ngertPipewsrvapssion deddo diarstive agerepated; evendmthe rakeaively highrogidizing cbuwifitivg ipr ocess
irrvoIvingméﬂgiE%ﬁps of cell digestion, solubilization under denaturing
and reduci ng cgp I'tions and reactivation under oxidizing conditions in the
presence of theGSidr GEIGramtt e lfew destriptions@d methpdselot tho prepavation@f ecoratsnant K28 i on of
the arai ng,3ci.ghs 4%% . .

constructed a @g??ﬁ?ﬁ?ﬁﬁﬁéﬁb m@%ﬁ&?ﬁ%g§%¥P§?%§§E§¥LE&%%@Fﬁkim&%ﬁ%%“serine
prot ease degminaleppdicton of hiologitallypetive EB&r nat ant . Hydr oxyl arni ne was used to
remove

Obukowicz et al. (25) expressed and purified r-K2S 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 authors used an in vivo
;s  Tenaturation processes for the expressed r-K2S, which was purified from the cytoplasmic space
of E. coli as inclusion body. Boehringer Mannheim use a similar cumbersome
denaturing/refolding process involving the steps of cell digestion, solubilization under denaturing
and reducing conditions an& reactivation under oxidizing conditions in the presence of
GSH/GSSG which is not cost effective and requires mutation of the amino acid sequence (24).
» In 1991, Waldenstrdm et al. (34) constructed a vector (pEZZK2P) for the secretion of kringle 2
plus serine protease domain to E. coli culture supernatant. Hydroxylamine was used to remove

the ZZ fusion peptide from IgG-Sepharose purified fraction. The cleavage agent hydroxylamine



the ZZ fusion peptide from|gG Sepharose purified fraction. The cl eavage

agent hydroxylam ne 13 May 2005 WO 02/40696 PCT/ EPO / 129283 M3y 280%i r ed
nodi fication of the cleavage sites of kringle 2 plus serine protease

(Asnl 77 ~ Ser and Asn'84 ~ Gn) thus to protect it from hydroxyl am no
di gestion. However, the resulting non- native, not properly fol ded K2S

‘mol ecul e i sWRMAIE t abl e for therapeutic purposes. The uRtEEEN/1292%quence

may even activate the human i mmune system The probl em underlying the
present invention was thus to provide a commercially applicable nethod for
| arge scal e production of heterol ogous_proteins, e.g. K2S, wherein the
het erol ogous protein is secreted in i £s bi ol ogically active forminto the

cul ture SuRQIRALAMHCaE SEIhE Rlehvage Gbs b18injx10 VaIMsi sethe HAGeARS ORhem VRS a0l ved
within the scope of the claing and specjfication of the present invention.

The use of A¥7é -5 Oy ding o rotest 1 pm hysroxplamine fasation, Hewes fhedaitys ™% i n no
way i nt endgegivd, QofiRopelly WBided KRS AMecRle SOt BEitURES: th¥ e RkpckRl The dnbial

invention relates to a nethod for, the production of reconbi nant DNA-derived

het er ol 0goif8 " D BV EVTH At PYBITECE EYSICE:  wherei n sai d het er ol ogous

protein,i STieekRdne Gn@NYih@ &R | prddbnd ilvintRS wAB thd @ beeide BdomRieRRY pplitaleded
protein, chayact efml_ zed in that the prokaryotic; cell contains and
expresses H° DIEE ST RIUARPLL A BetpIiREeus dFaldnss 68 528 wherep diedicEaiRge spr ot ei n

operably |#Bk@Gh de@eted Ms BRIDgRAN Bkclf6tn ik SheThBRdupRBMIdcde OmA or a
functional derivative thereof Surprisingly, the use of the signal peptide

OmpA al one and/ or in conbination with the NN 20 term nal am no aci ds
SEGN SEGNSH.q(, R 0N 2 PNO 3) translocate the reconbinant DNA-derived
proteins to the outer surface and facilitates the rel ease of the

funct i omal Theneotlene iWas sRbypd e thetseere e thechifpse andetpctification &F drecBre®it ext ent
than any ohi@fodrethod in the prior art. Before crossing the outer
menbrane, the reconbinant DNA-derived protein is correctly fol ded

accor di ng i spef thstsigelaner nival i9rthe elaimsi o spgedicalion i ne Wy antengehtd bfe i s

cl eaved 2Zsym@hd a1 Qs lHlEG bR Mh e Mol ecul e. Surprisingly, the efficiency
of signal peptide renoval is very high and |leads to correct folding of the

r econbi nanfherrysotipa relgtesio grenthor for thapradustiont s aecombiast BNAgdariged heterqloggent i on,
exenpl i fi eglorin bldRarldtic RENsE wherBth Yiid $EEREoR PRHER 1 eH BB bl dfidRy & an 11 SSUE
pl asm nogen ,activator_ protein in exanple 1l is generally applicable to
expr essi orfe8re aWersstly fided oreivin, pepetersnd %ﬁ@tg‘m prpleaptotig ecsll \chnteins @l not
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the DNA coding for the signal peptide OmpA or a functional derivative thereof.
Surprisingly, tﬁe use of the signal peptide OmpA alone and/ or in combination with the N-
» terminal amino acids SEGN/SEGNSD (SEQID NO:2/SEQID NG:3) translocate the
recombinant DNA-derived proteins to the outer surface and facilitates the reiease of the
functional and active molecule into the culture medium to a greater extent than any other method
in the prior art. Before crossing the outer membrane, the recombinant DNA-derived protein is
. correcily folded according to the method of the present invention. The signal peptide is cleaved
;s 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. This method
according to the invention, exemplified for the kringle 2 plus serine protease domain (K23) of
tissue plasminogen activator protein in example 1 is generally applicable to expression of several
 different proteins and polypeptides which do not require mammalian glycosylation in prokaryotic

» hostcells.




The nmet hod accordlng to the invention has advantages over nethods known in
the art- not only that it is a cheap production method dut3Meygfed
prokaryotic host cell used, surpr|5|ngly, a correctly folded nolecule is
secreted to the supernatant. 'lIhe skilled person can easily obtain the DNA
sequence of _a protein of interest to be expressed by the nethod according
to the |nveﬂ¥ﬁgﬂ‘??on1SU|table dat abases and clone it toPQeERIYEEN n the

- method according to the invention. Said signal peptide OrpA interacts with
SecE and is delivered across the inner nmenbrane by energy generated by
SecA, which binds to Sec conponents (SecE-SeM SecY forns a secretion pore
to dispatch the reconbi nant DNA- deri veld protein according to the invention.
The space 'Ihbﬁ&ﬂi&ﬁfﬂ:cdrﬁlﬁg mh@fnvénafmna% A@vaBiahs ot @lethdB o3 6n B afbbdiegat i ve
bacteri a, erl r.oxidative condition in conparison to the
cyt opl asnitet &4 é‘e ea?hi’rg g’reggd e tor 7 PERkPic Bst g5l Bief WETBBMYRs? and
properly fc&kddﬂﬁmdedmblhaud]smw&s@é@imn (e.g. K2§) in the perl plasmto

yield an nol ecul e. Accor to the present | nventl on, si gnal
pepti de it sgjled pprees st bt qbiay ?) PRaewense ks mEm et 8 b 3%’8‘*5%7 Bl ex of

GspD secr el metiiiaChcéeidisy 1ol RO veriidh TroBNsultiie d-@ilhes aliBdBiean® Seelveh B8 gate
channel’ for s cret] ngﬁéhe reconbi nant protein according to the invention

to the exf'}eﬁ'e PIopFHing YRHOhi s secretion process requires energy, which
i's gener aisgid sighdl peptide DngAinkyackSAfh SR kRO idelerelel B&bé%gh@ﬁlﬁér%dﬁlb}aﬂ@gys c

transferred to the jnner nmenbrane protein '(Es and K-
t r ansf er s R BSAEHEPYSSCASIPEFndp i 5P FRIDINEHY d%egﬁrﬁeﬁ@esecb’eftw&ﬁwaeﬁ% et of

i nner menpRne alpRhehdretsHtindm DNAFIARY flothh acashidesi he BOEAEE 1REQFRENY t he

outer 20 nenbrane successfully, the reconbinant protein is correctly
f ol ded. OBEFEH Ve PHFBEMacordiirRgT fsmbre P {(ammestiivenbagiaias PrEplesmdidpNA

encodi ng hipgerhRldenvelcoisn in &AL 1 Efe%in@ﬁlé’sﬂhd/spﬁmb ﬁp@&ts’ftﬁ@foﬁ%ﬁb@l c acid
encodi ng SF@Sllltﬁ@bSEG\ISD at its N-term porti on) | oned i n cl ose

proximty @%@Wq‘]ﬁtfﬂdlf‘ﬁ%fﬂ&%ﬁ%quﬁ PR (e-5 W@dﬁﬁé@éﬁp ERIR essi on
of the Cmgér dhatetfiv nieurs, RéciapHd asi Eé@enpfn%rﬁbﬁ‘ t@ﬁ%&ﬁ’peﬂh&e&ﬁh be@RAvRE I ONn

out si de prokaryotic_host cel I icall ority of the

het er ol ogﬁﬁéc’ B’FOS‘Ecélaﬁn e goleeus-elihe spap! 'é"%a Qsﬁgrie“%’é‘ ¥4 tqu PRPPW%%%W iate

met hods, sugdkr asmammalvwmssga{efmepfoﬁgacmﬂ e%omaﬂat bRYEN e @BingkShe
i ncl udes "the use of i nducers such as | PTG | PTG in combinatron with

gl ycer ol , TYAREonfapF Gracriipler Bedivon dhis et PIB?FS%FS%}W% FOSTEY aVTEch g BEEEf ng

‘period tom@w fpfﬁlsrﬁ By ﬁﬁl&tdﬁt!e—tﬂfdn%%dtéiﬁthexpfrﬁﬁﬁhéﬂ to TRRGnheP ¥8Ab@cSprotein
ound that the Omp pepti de_al one or operatively |inked

f 3r 'to L'eS' n%ﬁ%‘f -5 wd I%Hhﬁa&?éwsieéﬂthbynef%o Seril B foamiag exqropsSiesen Bstger ) or
SEGNSD ( SER o )indtOom3thbradt: Mawir@p G-Y\G& Qe #OHMd Rishh ERGK1484i0s kiRaghiek O

secretion of the heterol ogous protein into the medium rather than
~ accunukat f5R ’l‘aﬁeW%Sﬁﬁﬁ]@r‘ﬁbﬁa@%?@@f%tﬁ‘aé*éon?ﬂyﬁ’ Cfﬁfir st aspect of the present

i nvent i onoptrAay Ginked RERGhEIeS (1R HRhAROmERE tah e 508 UGEddRTE B¢ néigeIBgHRE nant
protein (preferably comprising the nucleic acid encoding SEGN or SEGNSD at its N-terminal
portion) is cloned in close proximity to the OmpA DNA into the vector in order to achieve
expression of the OmpA-heterologous protein-fusion protein and to direct secretion outside the

;s Prokaryotic host cell. Typfcal]y, the majority of the heterologous protein is secreted and can then

be prified by appropriate methods such as ammonium sulfate precipitaﬁon. The invention also

includes the use of inducers such as IPTG or IPTG in combination with glycerol, the

improvement of the incubation condition and harvesting period to maximize the amount of active
protein,

»  The inventors surprisingly found that the OmpA signal peptide alone or operatively linked to the

amino acids charac_terizcd. by the sequence SEGN (SEQ ID NO:2) or SEGNSD (SEQ ID NO:3)




het er ol ogous protein in prokaryotic cells conprising , expressing a vactor
in said prokaryatic cells said vector conprising;, (a) DNAZmapddosy an OrpA
signal peptido (SEQ ID NO 1); (b) DNA encodi ng said heterol ogous protein,;
a4nd (c) 13NA encoding a paptide selected fromthe group consisting of SEGN
(SEQ ID NGO 2) and OGNSP (813Q JD NO 3); whereinsaid DNA of (a) is located
upstreamvof4osmi d DNA of (c), and said DNA of (b) is Hoogavtedydownstrem of
said DNA of (¢); ivh=4u said DNAs of (a), (b), and (o) am operably |inked,;
and wberein aai d haterol ogo4s pipttin is secreted extracellularly. Ny
hVvellularly a, % an active protein. In a preferred enbodi nent, said DNA
encodi ng the OmpA signal peptide may be fused to a short peptide

characteri zed.by the am no acid .sequence SEGN (SEQ I D NO 2) or_the coding
ol ol oepaicng i b Bl AR AL Saby i () IGCRBOER B ( he

N-t er paripibm@ierspican or at the N-term nal portion of the heterol ogous
protein. Thus, preferably, said fusion protein conprises

-OmpA- BEGstheped rbthe gresest ipreptia. there Bvpervidebn methodioethe pdduciai of retmbimnaci ds

char a I m - 2) [y be carry a point nutation or may be
substﬁ%ﬁ%‘g%o%%glmg non-@?ﬁ?ég%%%%égéci d. Even nore preferred, there may be
an am no aEpwsaitg e said pikhGolicRECAI] RebMRaRrsipA and SEGN or SEGN and

t he heterol ogous protein. In a preferred enbodi nent, said DNA encoding the
OnpA si gndk) e rnadingry Cmep A sigrbhdpadSEQIDINO:Pgpt i de characterized by the
am no and sequence SEGNSD (SEQ H) NO 3) or the coding nucleic acid
sequence TOTAMVCERAAAEALT GéteroloBind prddeifi@n®) and | ocated in the N term nal
portion or at the N-term nal portion of the heterol ogous protein- Thus,

pr ef er abl ¥¢) D4 encofling i @aptide edlaried fRANTME | P RECHGR- paicero! ogous

pr ot el®:2) andSEGNSIR(§REIENOSYE, sai d amgxﬁ?aci ds ?Ear-act eri zgg by SEGNSD nay
be carry a point nutation or may be substituted by a non-natum am no

aci d. Evewhnmoingaid TE{4 of @Jlis [4daed epddiin bEs« DN NQR), 36d AidPNAREME no acid

S pac decaiyd g ssreBnpfsad DNSHENGD or SEGNSD and t he het er ol ogous “pr ot ei n.

Thus, in a preferred nethod according to the invention said the prokaryotic
cel | cont whersinaaid DINANGY2)2(0 and & ez @penifly BE&Esand vect or conprising the DNA
coding for said heterol ogous protein operably linked to the DNA coding for
the si gnavh@eiptazid beterfoowdfirothiniisseopa abtyethldiyasiad @ﬁwstwaiacl eic acid

nol ecyl e dffi ned by the sequence TCTGAGGGAAACAGIGAC (SEQ ID NO5) or a

f unct i-bREF mﬁ%‘?"i‘h?&’c“il%Sﬁiﬁﬁ%?f%w%hc‘ﬁépéﬁ@@g’eﬂsicmﬂmbeﬁm@wmeﬂottde, but are
not | ipeitide dhdrRtckiD&ibyl e altDWcldkebick& I :
cytokip?s, e.g._int eyrl euki nes &IJE) suﬁd}g@éﬁqﬁﬁgﬁlﬁziéﬁ@n#%é& | L-5,

| L-s6, 2fif seuencp TE TCAGQUGAALE (BBQ IPNO4)jand qcated in fhe Mp@rmindl postion bt at15, LL- 16,
| L- 17 ihel N=tdréhinat Poioh €60 e hdibiog@uP NRoteih Fbus, preferably, said fusion protein

comprises OmpA-SEGN-heterologous protein. Even more preferred, said amino acids

characterized by SEGN (SEQ ID NO:2) may be carry a point mutation or may be substituted by
a pon—nahual amino acid. Even more preferred, there may be an amino acid or non-amine acid

w  Spacer between OmpA and SEGN or SEGN and the heterologous protein. _
 Ina preferred embodiment, said DNA encoding the OmpA signal peptide may be fused {0 a short
pép;ide characterized by the amino acid sequence SEGNSD (SEQ ID NO:3} or the coding
* nucleic acid sequence TCTGAGGGAAACAGTGAC (SEQ ID NO:5) and located in the N-
. terminal portion or at the N-terminal portion of the heterologous protein. Thus, preferably, said
;s faston protein comprises OmpA—SEGNSD—heterologous protein. Even more preferred, said
amino acids characterized by SEGNSD may be carry a point mutation or may be substituted by a
non-natural amino acid. Even more preferred, there may be an amino acid or non-amino acid

spacer between OmpA and SEGNSD or SEGNSD and the heterologous protein,

Thus, in a preferred method according to the invention said the prokaryotic cell contains and




beta, |IFN gamma, |FN onega or | FN tau, tunor necrosisfactor (TNF) TNF al pha
and TNF beta, TRAIL; G CSF, GWCSF, M CSF, MCP- | and VEGR M3ha00tet hod
according to the invention can be advantageously used for production' of

anti bodies 30 or fragnments thereof. Such fragnents include e.g. Fab
fragments (Fragnent antigen-binding Fab). Fab fragments consist of the
vari abl e regions of both chains wch are held together by t'he adjacent
constant region. These nay be formed by protease digestion, e.g. with

papai n, from 13 May 2005 WD 02140696 PCT/ EP01/12920 6 conventi onal

ant 4 bodPescs puacios comprisingRabDNAagden {6 siid yetadob@ogr@eindpeas fidked e nean time

b i i i . ti f ts.include F(ab')2
N T AT T N R
Usi ng rgelerateidefiead diy tlerssequegea M IHVEGGAA ASARISAASEQUD NIT-HdW s st ened

ant i bogy ftaghept s which consist only of- the variable regions of the heavy
CAD and of the Tight chain (VL). These are referred to as Fv fragnments

( Fr agridalt heterploabiseproteifis aghmdntbubbretroe limited abineulipa ts)lin- 1 pesvth RR&E FV-

f ragmgfp : val ent . ing .0 t ins the cysteines of
t he’gconst’ éﬁrf? %%tﬁgﬁﬁégg t'%ggeulg'\?‘?sﬁrﬁ‘ igsurr%n g[’i’ﬁgzoﬁféﬁfg‘t Q’B?’I%‘Qe%% Btdi s
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ant i b3diresst aphsiant fagppnolies mphtaforco ky potehe: destion] ©flivéhpigati @A properties as
well as with increased binding avidity. In order to achieve

mul timerisation of the scFv, scFv were prepared as fusion proteins with

mul timerisation domains. The multinerisation domains may be, e~g. the CH3
region of an 1gG or coiled coil structure (helix structures) such as

Leuci n- zi pper domains. However, there are also 20 strategies in which the
interaction between the VH VL regions of the scFv are used for the
multimerisation (e.g. dia-, tri- and pentabodies). By diabody the skilled
person neans a bivalent honodineric scFv derivative (Hu et al., 1996, PNAS
16: 5879-5883). The shortening of the Linker in an seFv nolecule to 5- 10
amno acids leads to the formation of honodinmers in which an inter-chain
VHI VL- superi nposition takes place. D abodies may additionally be stabilised
by 25 the incorporation of disul phide bridges. Exanples of diabody-antibody
proteins fromthe prior art can be found in Perisic et al. (1994,
Structure 2: 1217-1226). By mnibody the skilled person neans a bival ent,
honodi meric scFv derivative. It consists of a.




f~sion protein which contains the CH3 regi on of an inmunogl obutin,
preferably 1gG nopst preferably 1gd as the dimerisation. Mgy dPowhich is
connected to the scFv via a Hinge region 30 (e.g. also fromlgd) and a

Li nker region. The disul phide bridges in the Hinge region are nostly

formed in higher cells and not in prokaryotes. Exanples of

n-iini body-WRKEH proteins fromthe prior art - can be PEUERPLIN2My et al .
(1996, Cancer Res. 56: 3055-61). 13 May 2005 WD 02/40696 PCT/EPO /12920 By
triabody the skilled person neans a: triva lent honotrineric sckFv
derivative (Kortt et al. 1997 Frotem Engineering 10: 423-433). ScFv
derivatives wherein VH VL are fused difectly without a |inker sequence
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met hod f omef scffe-aptrbodiugroiemmoithis kiné bmyvini frramihe pwixirert otecigrotibedpn Bostonret kin

pr okaryoti 1310 a) aropWig DNA encodi ng sai d hetem ogous
protein b)sf%%%ﬁgsb&?gﬁgis?gﬂhg the PCR product; c) inaerting said PCR
product i At scent yeest Gricusstretegeshagdicdn deyelbmed forpmpanigesEy as @4jultbiéic OnCOdi ng au
OWPA Si SWdE’:%E&bQ%&ﬁ%%ﬂdg g(\Plea )it 5&9&% Qe Rt 1%% cted from
the grGup GonSISting or G SEH™ ?%%an%‘%ﬂ%@%'@ | dﬁIOS); and
(c) 'gll') NAp@h%@mdiyctE?ﬁhﬁbiediﬁﬁbﬁtih mropertich DAl af wilaincieased wudngsdiditpdt pdam of

sai d DNA ' | Q. Sal L8.d t downst ream of said
DNA of ( b) Q%aﬁégiep‘?%ﬁ?‘g‘g’?na@?” @gﬁuéég)%Fgg‘@%@%“gﬁsﬁ&&ﬁ%?‘gﬁ‘ﬁ{ﬁ‘sai d DNA of (c)

i -5 | ocat ewltievisstion demaint TeeamdtiRERagmaldmeins may be, e.g. the CH3 region of an IgG or

coiled coil Structure (helix structures) such as Leucin-zipper domains. However, there are also

»  Strategies in which the interaction between the VH/VL regions of the scFv are used for the
multimerisation {(e.g. dia-, tri- and pentabodies). By diabody the skilled person means a bivalent
homodimeric scFv derivative (Hu et al., 1996, PNAS 16: 5879-5883). The shortening of the
Linker in an scFv molecule to 5- 10 amino acids leads to the formation of homodimers in which
an inter-chain VH/VL-superimposition takes place. Diabodies may additionally be stabilised by

» - the incorporation of disulphide bridges. Examples of diabody-antibody proteins from the prior art
can be found in Perisic et al. (1994, Structure 2: 1217-1226). |
By minibody the skilled person means a bivalent, homodimeric scFv derivative. It consists of a
fusion protein which contains the CH3 region of an immunoglobulin, preferably IgG, most
preferably IgG1 as the dimerisation region which is connected to the scFv viaa Hf‘;zge region

o (&g also from IgG1) and a f 4., region. The disulphide bridges in the Hinge region are mostly

, formed in higher cells and not in prokaryotes. Examples of minibody-antibody proteins from the
prior art can be found in Hu et al, (1996, Cancer Res. 56: 3055-61).




wherein said DNAs of(a), (b), and (c) and said PCR product = operably
linked; d) inserting a stop codon between the het erol ogouk3 May2@imn and
gpll; and c) expressing a vector of step (c) in the prokaryotic cells. 13
May 2005 7a In a third aspect of the present invention, there is provided
a method for the production of reconbi nant heterol ogous protein in
prokar yOQ ¥*8f I s conpri sing expressing a vector in seimERrekar yotic cell s~
said vector conprising-. (a) DNA encoding an OnpA signal peptide (SEQ M
NO, 1); (b) DNA encoding the heterol ogous protein; and (c) DNA enceding a
pepti de selected fromthe group consisting of SEGN (SEQ ID NO 2) and
S13GNSD (SEQ JD NO: 3): wherein said DNA of (a) is |ocated upstream of said
DNA ofBy(t@gbodyornelsisitdd el yn&iis &:Bivaledt hdnRERLEH sFIWISEE og{etﬁﬁﬁ%7DNA of (c);
y ed;

and wgereig sai d DKA~ of (a) b), and (c) are opera I'n wherein
the heTEFDFRRGRIEILFE- 193] SCHy desigitiyssy whern VENV. aphsasi direetlyevithetter ol ogous
pr ot eilifikdr Seqa€iet RbEM tRXbMAGEA dihiALLY as an active protein. In a fourth

aspect. of the present invention, there is provided a nethod for the
pr od u%:rP? %ﬂseg?e‘g%‘&'ﬁﬁ%f) ha Rt ih so-exfed mininibadicn whish prvekdi-ytot oc cel | s

COMNPr itBiaent Suc@FEDhddlayd REvIIMINLRER D BufidleHsAEE S LALQORANEy AL QLGN by PCR

b) pur | fmél ng t%lﬂce PCX Bﬂrﬁoguct; c) S!V\kr_t vai d PM%Jroduct i ito a vador,

wher efr2R&FoUELPY PR SFIcE /1 Hal 99Pkliet REYAd- W7 L ARPA Leveieyadt abept i de ( SEQ
| D NQIJ93 Sclehed stk 1288 02H3NRacR P10 ¢, 138 Bi61 84k: bé. 5t he group consisting of
SEGN %tEDNO and SFGNSD (SEQ I D NO 3) ; and@_éc) DNA encodi ng gpl U;

wher eit FETE81ed" HQReppreleusd methqdgecording g theinventinngn 2ehody @rtitofly (b) :  wher ei n
sai d Refhenpasqidstcibed siph @GRSRE.gdownst ream of said DNA of (b) and upstream of
sai d Jli)glA o{{‘ d(c); and wherein Wl DNA of (c) is |ocated downstream of said
PCR pf BaTETed dfudiag fp he myenbrasomrispsprokapiotic hoghetlly oich anduismt SmPER pr oduct
are opeg i veolifaalki I -51.0p, cadon bet weent he het erol ogous
protein bgﬁéé%g%lc%?gacﬁgﬂ é% k@%ﬁ%%g%?ﬁ% onm 6ct %‘v’re”o%mog?seﬁ'g( ESeufaqoptse

pr ok apyfigei Kyotead wiabilistietahriodohes ol Staphbgottss piradsgd- Rrdfgabdy #RSogar i ant, 13

May 2Q3 achﬁing to the invention are Gram-negative bacteria.
Preferably, a method according to the invention is also characterised in that the prokaryotic cell
s 18 E colj- Suitable strains include, but are not limited to g op; XL-1 blﬁe, E.coli BL21{DE3),
_ E.coli IM109, g o7 DH series, g cof; TOP10 and g o7 HB161.

In a second aspect of the present invention, there is provided a method for the production of

recombinant heterologous protein in prokaryotic cells comprising

a) arnplifying DNA. encoding said heterolagous protein by PCR;
b)  purifying the PCR product; '

) ingerting said PCR product into a vector, wherein seid vector comprises:
(3) DNA encoding an OmpA signal peptide (SEQ 1D NO:1);

: (b) DNA encoding a peptide selected from the group consisting of SBGN (SEQ
ID NQ:2) and SEGNSD (SEQ ID NO:3}; and

(c) DNA encoding gpIIT;

whersin said DNA of (2) is located upsu*cém af gaid DNA of (b); wherein said PCR'
product is located downstream of said DNA of(b) and npatream of said DNA of (¢); and

whetrein said DNA of (¢} is located downstream of said PCR, product;
wherein said DNAs of (), (b), and (c) and said PCR, praduct are operably linked;
d) inserting a stop codon between the hoterologous protein and gpllY; and

€) expressing a vector of step-(¢) in the prokaryotic cells.



In a fifth aspect of the present invention, there is provided a nethod for
t he production of reconbinant K2S in prokaryotic cells cotdvas20i§
expressing a vector in said prokaryotic cells, said vector conprising: (a)
DNA encodi ng an OVPA signal peptide (SV-Q MNO 1); and (b) DNA encoding
K2S; wherein said DNA of (a) is |ocated upstream of said DNA of (b); and
wherein said. DNAs of (a) and (b) 7are operably linked. wherein the K2S is
secreted extracellularly as an active protein, Preferably, a method

accor ditighifdgspeieof tha pesrnt oreniion, tks s Bhateas mehbSLemb Protil@bn diirtBmbigid OW ng

st eps heédir§o e ; : e DNA .encodi ng the heterol ogons protein is
anplified bé;/ﬁgljécllz-l{t?igl‘%g]ﬁsﬁ%ﬁ%nﬁéﬁpﬁsﬁ%uct is purified; C said PCR product
i's insert edeAprrsginga weetot iusaid prpatystin@ils, bed Wy 0Bl Or OnpA si gnal

pepti de and the DNA coding for gplff in such a way that said PCR product is
operably Ii nked(a)méﬂtmadingmOMpABlﬁﬁal@qdidagsHQ)mmbg);O’rpA si gnal sequence
and |inked downstreamto the DNA coding for gpM of "said vector; 25 d) that
a' stop, codon i &)IMNeerdceding di: heenlagaispdiah,en®! ogous protein and gpffl; e)
said vector is (e;;g&essed{hby the prokaryotic cell f) the heterol ogous
protein is puri Arawodibpppa)idostond fog th hIRERPLE € oice /
desi gnildNO3) endFRGNSTS (SB IDWOy,ant to cl oneccgt“?]dg%DNA [ nt ?Egﬁ:@gg‘ | ocati on
and directi o]gmpf t he expression vector (see exanple' 1). 1lhus, the Priners
as exenpl i fwhsttin sidddddpl @) is lemathd hp Gdago DA bf(R), 3 42TH09K] pect of

t he prlecated dowinstreem of eid DMALAS (@)pardll Of stféssﬁc) geﬁ%) protein %ﬁ?@)?rreant
whi.ch is present mainly in phagenid vectors. The stop codon is inserted to
avoi d t r ansdirieintsaid DNEs afiie)) (b), ahdi(tp are weddbialidi¢d:] eadi ng to 13 May 2005 WO
02140696 PCT/EP01/12920 8 secretion of the heterol ogous protein of

i nterest. adgeigubatatsidogens proti ion K2R saddni;aml of the stop codon may be

enpl oyed such as site-directed natagenesis (e.g. Weiner MP, Costa G. (1994)
PCR Met hodwhapipithedie@aldagodd probis is Wetendrex iMRclBa8 afhotivopioagi t | in W dine J,
Mat hugl E, _Bauer |C (1994) GCene 151(1-2):119-123; see al so exanple 1). Any
vect ol higyiAsPeGel dheipresquhisvangiom Sereationddil agethod fhte proveritd ¢, pr ef er abl y

sai d v&eﬁlﬁmﬁanﬂ&te&)logﬁﬁﬁﬁ&ﬁhﬂlﬁ&ﬁ&%cc@ﬁsec%mpl%li,%\!\l). The untransl ated regi on may
contain a regulatory element~ Such as e.g. a transcription initiation wunit
(pr-onoter) Br eﬁﬁﬁﬂ{%’égp%ﬂfoﬂmmmmmﬂmnéy&m e, be a constitutive,
i nduci bl e qr, devel opnent-controlled pronmoter. Preferably, w thout ruling

* out ot her own PHHERS the PCR arpduct;

c) inscrting said PCR product into a vactar,

wherein said vector fcomprises: '
() DNA encoding ap OmpA signal peptide (SEQ ID NQO:1);

(b) DNA encoding a peptide selected from the group consisting of
SEGN (SEQ ID NO:2) and SEGNSD (SEQ ID NO:3); and ¢

(c) DNA encoding gpXIl;

wherein said DNA. of (g) is located ﬁpstream of said DNA. of (b); wherein said PCR

.

product is located downstream.of said DNA of (b) and upstream of said DNA of (0); and
 wherein said DNA of (c) is located downstsears of ssid PCR product;
wherein said DNAs of (a), (b), and (¢) and said PCR product ace operably Iinkad; '
d)  mserting a stop codon between the heterologous protein and gplll; and
€) expressing v«:étor of'step (c) in the prokaryotic cells; |

wherein the heterologous profein js a K28 varian,




constitutive pronoters of the human Cytonegal ovirus (CW) and Rous sarcona
virus (RSV), as well as the Siman virus 40 (Sv40) and Hetpiay 200l ex
pronoter. |nducible pronbters according to the invention conprise
antibiotic-resistant pronoters, heat-shock pronoters, hornone-inducible
‘Mammary tunmour virus pronoter” and the netall ot hi onei ne pronoter.

Preferred promptors include T3 proffdotor, T7 pronotor, Lac/aral and LtetO-
1. More preferably, a nethod according to the invention is also

char dot 8fth aﬁdt dflﬁnetplf’fa&nt tnREti b\ here8I OG0 D nlchBd R IR HRIAIBH St BoRbgkR 1S
pr ecq&%a b oncceﬁsPr omot or and/or a rjbosonal b| nding. site such as the

Shi ne- N0 Sequenter X Rpess exsimpingyd p@ﬁ?’t"é‘lﬁl"ﬂlsxﬁé@t‘@?‘%" according to

t he icmﬁﬁmgon |ncI ude, but are not limted to viral vectors such as e.qg.
Vaccinia, Sem il d-Forest-Vins and Adenovirus, phagem d vectors and the

li ke. Pref errdwmécnmmmﬁmﬂmuhe(Mnm{@g ly used in E. coli,
but also in any other prokaryotic host such as pPROTet.E, pPROLar. A,
‘menbers of thhdb)IBHR enelingK2HSE fam |y, pQE family and pCAL. Anot her
preferred enbodi nent of the invention rel ates to the vector pConmb3HSS

cont ai ni neheein BRADICaff(d) in dpcated tfrgrednnufeaid INA of{igf #dn t he expression of the
gp IIl protein is suppressed or inhibited by deleting the DNA nol ecul e -
encodi ng &keredn gpid DNAsI () eid(bd erelyerablg ligkedg odon bet ween 25 the gene codi ng
for a a pol ypeptide containing the heterol ogous protein and the protein I1]
genevherei té K2 lsycoreted axahdtlolmdE SR Bi@plfid he i nvention is also
characterised in that the heterologous protein is selected from human

ti ssuergftraliy NOGRR R651MA e (EBfibn Aaid hiBUIRA] in fathd BEiANGL,s variant an
al lel i MafhaRt, @ subunit, a chemcal derivative, a fusion pr tein or a

gl ycosgll at| on ~ variant therof. Such fragments, allelic variants, functional
vari am @GDNérqnmI&’tbamologwtﬁeteaﬁsﬂﬂgﬁlebﬁpd:ﬂe nucl ei ¢ aci d code, fusion
pr ot eighge Pk m@[QctT R5E9L.6i n according to the invention, chenical
derivatives or a cosyl ation variant of the tPA proteins according to the
i nvent] B PqRH}tOdmt:lsudmedmoas@webcahprﬁmgaielnwiccﬁ foPblpWs g domai ns or

subuni 02140696 PCT/EPO /12920 9 1.
Fi ngerPE %Ig%ﬁd\rfﬁg%‘gﬁé ff%vw%mfga%@f g‘@&ﬁ‘ﬂV\ER(IEUIUSt?‘f opeablydinkedyl e | domai n
(87- 1¥Bfrcam tofhg PRjA@oding| irttic On{phAfionRG2Juend. andPlifiie A5 Onske AR 10 t0d BiGR- 527) The
nunbegidag/ 9rQfq SN, domains is according to Genbank accession number G
137119 or ture 30T ?‘5897) 214-221 (1983). More preferably, a nethod

aceoré)thﬁaiS@PW@nlmuwMW%ﬁsﬁﬂmrah@h@pﬂo&ﬁd;ﬁla%pjm that the heterol ogous
proteg Krl e 2 (4.) plus Serino protease (5.) K2S
bhali et eEh a0 ] %ﬁgg &8’2

variant o n activator or a fragnent, a fianctional
var i afithe bgisroddgbed proteindy pmﬁbd: a

For step a) according to the invention the choice / design of the primers is important to clone the
DNA in the right location and direcﬁon of the expression vector {scc examplé 1). Thus, the
s  Drimers as exemplified in example 1 and figure 4 comprise an important aspect of the present
invention. With gp II1 of step c) gene protein I is meant which is present mainly in phagemid
vectors. The stop codon is inserted to avoid transcription of gp HI thus eventually leading to




subunit, a chem cal derivative, a fusion protein or a glycosylation variant
therof. More preferably, a method according to the inventi thMag 28050
characterised in that the vector is a phagem d vector conprising the DNA
codi ng for OnpA signal peptide and the DNA coding for gplll. 15 The
following exanple is intended to aid the understanding of the invention and
shoul d i n nWO 0Zd86%e regarded as limting the scope of tPEST/ERNALNRS ON.
Exanple 1. 20 MATERI ALS AND METHODS Primer design. In order to amplify a
specific part of tPA gene, a pair of prinmers SK2/174 [51

GAGGAGGAGGT GGCCCAGGCGECCTCTGAGGGAAACAGTGAC 3f]  (SEQ ID NGO 6) and ASSP [ 5
GAGGAGGAGCTGGCCCI;CCTCI;CCCCI;TCGCATGTTGTK:ACG 3'1 25 (SEQ ID NO 7) were

Syt et 5k P SSORRA R e SR A M Mg RS TS

(gl 37119) coa'dneyayvkerw;ﬂosgmmhless mted:mat&drmﬁ&gendsme{e\g Wbmalmg GastaaBL (1994er | i ned)

phagen o Jeay Uriods Apf 4aBE T WREE ME el iRl oot Pee R e

sequence. Buﬁermmmé)r(}qne L3tér-2)siap- lthmeegﬁsbexathpllee]o.t ed rrut agenesi s was deS| gnhed
to anneal at the sequenc itu K2S gene e |l
pCor nb3H & Remde ‘gg% rﬁ?‘ﬁﬁﬁpgrﬁw “H 4 noWe%?g]é’ng(] "r‘?&t%fr‘r'-‘l ned) for

generat i ng:h@gemmNestanpbe(beIdwp were MSTPA [5, 13 May 2005 WO 02/ 40696

15" Crotireere e ER R AP S 5% it e B gene

Py PICR"L Ot ﬁbrgm&t{rz /oﬂ. #rthadver] Séiﬁﬁia)mtersrmarys fdr agRbkE rbe ctoli__i)sr‘:ﬁlﬁwe ngdmfblepdal - J )

enpl ate a|n as ar naceu apan

were sus é“gﬁ é’ﬂw Bmly@g‘ r#) %?rﬁt?l% w %ﬁ‘g‘ﬁ%? ¢thes kaoyy ?’é?&m%f ner ase

( RIOC he ,JVbIc:eFxﬁﬂfuave pranmgrb\efnhe ctlusan Dptﬂanﬁg@q:»@hdg @:M‘mnd\mas §okdommb Ivgusa@us;ﬁ@i, to the
t tit t

Start at dhdel G SE HEn BefTebr e PG, BB PRgplS e o [ ng

420C for Decosdie teXicemsemion abmﬁﬁmﬁﬁtibfou&rélsmtnprofﬁhiefsl Wedtisek rgrotstars,wer e

i ne e JRBRER TERTIY oMABReBt Y R mao R BE SRARTIPEE AT by

Q Aqui ck. I?EﬁarﬁdIproinoﬁ:mtmﬂﬁdel’fl3tprc(niatoﬁGEl\i;rorhﬁtbxdmlar@ahmw)1 The corr ect ness '

of pur I,,f ! q\go pregera% Y, et ac:corgln3 ng to %e rmev%gtgolncig Ia 50 ¢ aQ'aZ(Xerrrl'ssesdln that the DNA

enceding the heterclogous protein is preceeded by a lac promotor and/or a ribosomal binding site

such as the Shine-Dalgarno sequence (see also example).
Suitable vectors according to the invention include, but are not limited to viral vectors such as
e.g. Vaccinia, Semliki-Forest-Virus and Adenovirus, phagemid vectors and the like. Preferred are
»  vectors which can be advantageously used in E. coli, but also in any other prokaryo_tic host such
as pPROTeLE, pPROLar. A, members of the pBAD family, pSE family, pQE family and pCAL.
Another preferred embodiment of the invention relates to the vector pComb3HSS containing a
DNA according to the invention, wherein the expression of the gp III protein is suppressed or
- inhibited by deleting the DNA molecule encoding said gp IIT protein or by a stop codon between
;5. the gene coding for a a polypeptide containing the heterologous protein and the protein IIT gene.
Preferably, a method according to the invention is also characterised m that the hctcrologous'
protein is selected from human tissue plasminogen activator (tPA) or a fragment, a fanctional
variant, an allelic variant, a subunit, a chemical derivative, a fusion protein or a glycosylation
variant therof Such fragments, allelic variants, fumctional variants, variants ‘based on the
» - degenerative nucleic acid code, fusion proteins with an tPA protein accbrding to the invention,
chemical derivatives or a glycosylation variant of the tPA proteins according to the invention

may include one, several or all of the following domains or subunits or variants thereof:




Construction of phagem d expressing K2S. The purified PCR product of K2S
and pConb3HSS phagem d. (kindly provided by Dr. Carl os F.13dapasd)s Scri pps
Institute, USA) were digested with Sfi | (Roche Ml ecul ar Bi ochemi cal s,

I ndi anapolis, IN) to prepare specific cohesive cloning sites. Four [lg of -
the purified PCR product was digested with 60 U of Sfi | at 50DC for 18 h.
For pConb3HY® 028069 of phagenmi d vectors were treated w t BCHERPLURYEE Sfi 1.
Di gested products of purified PCR product of K2S and pConb3HSS (-3300 bp)
were subsequently gel-purified by the Q.Aqui ck Gel Extraction Kit (Q AGEN,
H | den, Germany). T4 |igase (Roche Ml ecul ar Biocheirdeals, Indianapolis,
IN) of 5 Uwere introduced to the nixt8re of 0.7 pg of purified Sfi

| - di gest edj |p m&gﬁ(@m 0.9 gg of purified Sh. I-digested PCR product.

Li gation reaction was | hcubated at 300C for 18 h. The newly constructed
phageni d wa§rovwihfetar joapin(8M8R2S. Transformation of XL- | Blue. Two hundred
~LlI of Ca > 3 a0l 1 XL- | Blue (Stratagene, La Jolla, CA) were
-transformca%;d:l'{\/n\_nﬁ?ﬁpg%)n(?&{ral%(ggf17 igated or nutated product. The transforned

cel | s wer et Briaglagdeesin §y5-2¢Peadi ng on LB agar containing 100 11g(m
arripicillspand sohfhn @F6Eh7f etracycline (Sigma, Saint Louis, MJ. After
cultivafion at 370C for 18 *h several antibiotic resistant col onies were
sel ect ed fBie oppbasiny/dasingpifhednmaby ia starding ledSenbark picprsion puttker GhdiHé¥or Each
purified ' 04 to Sfi | restriction site analysis. A
transf or n@n@ﬁﬁa&w&%@m\cﬁ%@ghma% PCT/ EPO / 12920 harboring plasmd with
t he corr edviorspreferllyt # jmathagnacspilimgstp thasnwotiweisuelsy Icharpasipsig ot gut tler 18 h

at 37CC i DE j el ]l t ine 10
Gai ral - A e teollillieith i AR e ) bl sl oI R I e i ¢
(Q AGEN, Hiujrag| dpsue Glasminpgen . activEte op arifaginen, P lfimetivnel waisnty e xibeliv rvedhnf, ar
specific r i,Chl LEes. f : | i Taqg DNA

Pol yer asesg%g)ﬁhaf%grtﬁg?ﬁ%‘%ﬁ‘éé’jéglgil?{éﬂllglteﬁgoq&?5’ } gﬁe&g’ea’?%ﬁtnf ‘mer Cor poration,
For st er CiMege pefRrablysh method resending totthe ayenties isilso thawCrigiin B2Ghe 1@toniy aof

B 11 Tur bo TR B0 ey e paie D0 Ml o foneiifsy NI MR 20

to the mx@lte for cycle anplification. The reaction started with one round

of 950C f : P I i:St.1.hg. of 950C
for 30 ° sg]!(;:h,e?fgShSoo tor Q%‘%@%ﬁéé %gé%w@g?r d;‘rﬁ%no.rf%é@ern ggng%ﬁdo%&%l% ewas
subsequentway bpregerdeil a5 limiting tegropg of the mvenkipn.or der to destroy the tenpl ate
strands, ‘10 U of Dpn | restriction enzynme (Stratagene, LA Jolla, CA were
added to the anplification reaction and incubated for I h at 370C. This
synt hesi zdikappleduct (MpConb3H K2S) was Rat her used to transformE. coli
)9,1 Blue. Preparation of phage-di splay reconbi nant-K2S. After pCornb3H K2S

was transformed to E. coli XL-1 Blue, the phage display technique was
per f or med MATERIARE A0 MESHODS- K2S transformed E. coli XL-1 Blue was

propagat ed i Npd Qe Mg SUREErall 8 bl A tsfoHo Pe BF BRI Gh lal i 30 Srimers sk2/174
[5¢ GAGGAGGAGGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGAC 3r]
(SEQ ID NO:6) and
ASSP [0’ GAGGAGGAGCTGGCCGGCCTGGCCCGGTCGCATGTITGTCACG 3]
s (SEQ ID NO:7) were synthesized (Life Technologies, Grénd Island, NY). These primers were
. designed based on the human tPA gene retrieved from NCBI databases (g137119). They were
synthesized with Sfi I end cloning sites (underlined) in such a way that the reading frame from
the ATG of the gpIll gene in pﬁagemid vector, pComb3HSS, will be maintained thronghout the

inserted sequence.
o Another primer set for site-directed mutagenesis was designed to anneal at the sequence
. situated between K2S gene and gene T in pComb3H-K2S. The sequence of primers with

mufation bases (underlined) for generating a new stop codon were gTPA [gv




10 g/mM and tetracycline 10 ttg/m at 370C until the O D. [600 nmM of 1.5
was reached. The bacterial culture was subsequently propat@Med29es 100 nd
of the same nediumand culture for 2 h. An anount of 1012 pfu of VCSML3
hel per phage (Stratagene, La Jolla, CA) was used to infect the transforned
E. c,?i )Q.- . After 3 b incubation, kananycin at a final

concentr at %’9105%6% gg/ M final concentration was added’ YU Pt e. The
culture was |l eft shaking (200 RPND for 18 h is at 370C. Bacteriophages

whi ch harbored K2S on gp3 (1(2S-~) were then harvested by adding 41/0 wyv
PEG MW 8000 (Sigma, Saint Louis, MO and 3% wv NaC. Finally, the

har vest ed phage was resuspended in 21 pPBS pH 7.4. The phage nunber was

det er m nechdWyraodAGTEAEAGGOCGGCTNG %&UE‘(SE NOBPNYnd O IMPA UNjt per
mllili te(rﬁ%cf vas cal cul ated. as described previously (21).” 13 My
2005 WD ﬁ&gaﬁé‘ﬁ%%%ﬁ% EHSSRIBNGH- of  r econbi nant - K2S i n
shaker fl asks. MpConb3H K2S transforned )M 1 Blue was cultivated in 100

nil super broth (3% wv tryptone, 2% w v yeast extract and 1% wyv MOPS) at
pH 7.0 in t heApPiEisatinnef 525805 byi HGR. Pnp o oK1 T4 angt A3F0rrimers fopetken with 80 [ 600

of O. - HOSEIUBR teishi : ' i Sra iI.pduced b
:Jnimw of” 1 %%Co; %r%%g%g%ctgbt%adi son,ﬁp'vf\ivlgéfﬂ)]11 @%g@%ﬁﬁ%ﬂﬁﬁ d&ﬁ%@fw%:rgl ;J ured g

shaki ng ( 2@0eREn (8 IGPER mixt@odn ahent of 3i5t UiTaq pohyerenst Retheddsleadr | ect ed

T | econ o bRER g Rl g i ROl L S, Tpp ke mhlflfigf P11t ©
sol uti on aenditibo @af outiatd with jRep sipit ac§HC fopr et then denaswrtimct Bi°Cadyr ebd. s wer e
extract ed ol ihod iYLl llan IR B PREY NS Yo ARG RADMYapTS e

al. (2). I'imunGassay quanti I'on of reco det ect
r- K2S, solpeabrptd The madire wordhndnr inbtbatedrat 7ol fonHl mianTlie-alnalifglpeod@et b n

(16/13) ( i : A ar. t Institute of
Mol ecul ar %Eiﬁkgf %‘g%qxﬁg? ?l&lrllﬁj%&g @A%cﬁkn%(%/sm@%gn& m&gﬁé% éLV\m/és "ng and
bl ocki ng phocwsansss efpudfigh mbdyctred cofanhedbygéstrisfionl @igmaf i n/ M of K2&- or
secretory r- K2S were added into each anti-kringle 2 coated well.

Anti gen-anti body detection was carried out as follows. Either sheep

anti - I;/%\S conj CGapatrustiorHRP phiffearidrexsirersifi d28c The Worital BCRSwmﬁretn)éf &S a&&eeﬁ

am -t c ﬂfi@f&? h%%ﬁ (%rﬁ?‘g . . ac
reacti dn %g}) a &er tlé&\%g?t#rﬁg&gtbgp%' lgs g‘u S r’ﬁcgp%%u\%geé%gﬁiﬁggt ed to
every wel [digasid wite SfieddRodbn Melsculah | Biedhényicade dedishapplish NP 8Odremod aecifin af t er
30 minin ' T : t PA 86/ 67 i I itute
For "B of ot Rapd Qe e S ACHRLAP G bRl aP fobih 8 T ersel s

posi tive 60atfonl8 h.Aur dObytINSSARE jig/of phageRsiByectod Wwas tredddt withoroo tthef giet. ect i on
of tPA amdolytic .activity. pur chas ro ro nj |.ndal ,
Sweden) . es%% Ldpcly é)¥nqu>¥<lﬁ%§C§oPﬁ°§‘fcﬂioﬁgQ[§I M%@%ﬁgah@@%Sﬁﬁ%s used
t o det gr msubeequently ge-purifitEasibe OMgpick GeCEantiovikiy(QIAGEN dilildah, iGeem=n). T9- 2 of
each

ligase (Roche Molecular Biochemicals, Indianapolis, IN) of 5 U were introduced to the mixture
of 0.7 g of purified Sfi I-digested pComb3HSS and 0.9 g of purified Sfi I-digested PCR
product. Ligation reaction was incubated at 30°C for 18 h. The newly constructed phagemid was
named pComb3H-K2S. '

Transformation of X1-1 Blue. Two hundred 1 of CaCl, compétent E coli XL-1 Blue
(Stratagene, La Jolla, CA) were transformed with 70 ng of ligated or mutated product. Tﬁe
transformed cells were propagated by spreading on LB agar containing 100 pg/ml ampicillin and
10 y,g/ml tetracycline (Sigma, Saint Louis, MO). After cultivation at 37°C for 18 h several

s . antibiotic resistant colonies were selected for plasmid minipreps by using the alkaline lysis

. method. Each purified plasmid was subjected to Sfi I restriction site analysis. A transformant



ammoni um preci pitated sanple was assayed with and wi thout stinulator, human
fibrinogen fragnents. The assay procedure was accordi ng tt3 Mag2QMASET t - PA
manual . SDS- PAGE and i nmunobl otting. The dial ysed precipitate-product from
culture supernatant was further concentrated 10 folds with centricon 10
(AM CON, Beyer| MA). The concentrated sanple was subjected to protein
separati on %’?“gﬁﬁ?‘m@e, 15% resol ving gel, in the reducPHUERHAIRt fol | owed
by el ectroblotting to nitrocellulose. The nitrocellul ose was then 13 My
2005 WD 02/40696 PCT/ EPO /12920 13 blocked with 41/6 skimred mlk for 2
hr. In order to detect r-K2S, a proper dilution of sheep anti- tPA

conj ugated HRP was applied to the nitrécellul ose. The i mmunoreactive band
was Vi suahhB&hs p¥ma WifBk bdnée: Sheit8Gddiem si b | ko | dt

( Bl ORAD, Hercu.ep?%( CA) . Copol rrerg%d“g?ﬁfﬁﬁgg}e“ﬁ%“%?‘%g%n&%ggg

el ect r oph@t ¥ dn 10¢hmi .8 b G‘Jl‘%ian?glf?ﬂ]]ybi W] end tekeacydine Waag/mbpoblpsmeidi zed

W th pl asg.Rea6R-28d raRbabdidh @S QRAGHME PHShY 1985 Kid BRAGEN, mikl Sifhab). 2! -

(14). The stacTdng gel was prepared as 4 % concenttation w thou
pl asmi nogdhe pyriigd géaseid Fias EpRammed B gpesicsrestmatiop gitds dyrfdl and woencet by

const ant : [SIMA=E o s ] .ed af ter
gentle’s h%"%@?@ﬁ%ﬁ%@r at ut'r%%a% STqﬁ%%lr#ggg g@/jml'?%rtﬁgn - C%@%Eé%ﬂen t he
gel slab WesteiGisubdded in 0.1 Mglycine-NaO -L pH 9.3, for 5 h at 370C.
Finally, the gel slab was stained and destai ned by standard Coomassie
brilliant blue (R-250) dying systen-L The l|ocation of the peptide

har bori ng enzSitetieeteds pirfagenesis wh pCoh3I6K28. nédnd pf @@emb3il-Kgb templit wete

bl ue- pai nt,;RAGKES . FLCT | o j ector.
P om Ehe R anr 20 4-of SPbh by WSO bl Sy Rl BRAJANEEH (lidlibnd 2% DL e
portiom of-Atlei, (Barof 24 W wak pddad)tocthe mitdwraifer cyde PmpliRtidnn Theveacten itarted

r ot ease) gl i T I4f ] : r,aduct was
P )“Jggbﬁegmma JREST 3 &Z%@Mﬁép Bllowdd @gg@%@gl%n g%ggésg P e

denonstr at agarose gel clectr resis-(
i nserted Bt PQRobBRSBd Hratfon? dinhYhe meatibh tbSas ubselsathogeed ot eefodd 5, and

3, ends in; ' '%gﬁ' T : S,

har bor i ng%?@%tag%haéﬁlg?éﬁ%fg n tH]l Q%\ggﬁg&lﬁg@ggéz)ﬁﬁ%&g%gﬁg%r eam by
the OmpAldiaghal vires adied do dhel andplifination emaction ynd) pRubatddefor dri et 874CnJdist i on of
K2S was veyrif.d; Eh&L ' ' Sfi., ig. 2, lane 3),
PR andys BV FUERgRR YR aRERHE Gl R ARl Bl e LB

sequenci ng. The schematic di agram of pConl b3H K2S map is given in Fig. 3.
25 Phage-di s e - M3 fila 0 used to infect
pomban kos. HEARSp] ot iRt o bR AR RSB IR RS bl B B0 o
and i ncor godeat ¥l tBlee, KBSphagp Jlishiag i@hnigreovas perfitmddng. ¢ibe ofi pCalnbRid&28gi Ng

process estran-ls_ o(ramehdal fl:'\f:g[? 5&91 Eﬁl% %%? %r%gar,lg%teg tllna?oenﬁ glngr- broth containing ampicillin 100

» p&/ml and tetracycline 10 pg/ml at 37°C until the O.D. [600 nm] of 1.5 was reached, The

bacterial culture was subsequently propagated in 100 ml of the same medium and culture for 2 h.
An amount of 1012 pfix of VCSM13 helper phage (Stratagene, La Jolla, CA) was used to infect
the transformed g .77 XL-1 Blue. After 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

;s at 37°C. Bacteriophages which harbored K28 on gp3 (KZS~¢) were then harvested by adding 4%
wiv PEG MW 8000 (Sigma, Saint Louis, MO) and 3% w/v NaCl. Finaily, the harvested phage
was resuspended in 2 ml PBS pH 7.4. The ‘phage number was determined by infecting g opii
XL-1 Blue. The colony-forming unit per milliliter (cfo/ml) was célculated_ as described
previously (21).

o



~) gave a concentration of 5.4 x 1011 cfu/m determ ned by reinfecting E
coli Xi'l Blue with PEG precipitated phages. These reconbifhmay 2pbage
particles were verified for the expression of r-K2S by sandwi ch ELI SA. The
phage- bound het erol ogous K2S protein was recogni zed by the nonoclonal
antr-krrngle 2 anti body (16/B) by using sheep anti-tPA conjugated HRP

anti body 13VfHY*¥8b5 WD 02/ 40696 PCT/ EPOI /12920 14 det B€Jff‘r3g%“§%?%tem The
absorbance of this assay was |I. 12 + 0.03 (Table 1). The anobunt of K2S
detect abl e on 1012 phage particles is equal to 336 ng of protein in
relation to the standard nelanoma tPA. In order to corroborate that
K2S-gp3 fusion protein was associ ated 4 th phage particles, sheep anti-tPA
conj ugated B {0

con) Ugat od FRET G kolBRa 8 lf ek MECTRRR R eMERAREL Pl o
(Tabl e 1) wap nulhwrﬂt ingldP mlj guperheote 4P%6 vv/e ﬁantonqad&rywnaseastmpntand 1%MvE

ant Doy, YRS Yo AU SES. ISP RUARE 08 ol STRSER AN L (RO

suggest ed wah atacksal §ubeﬁqmnﬂm,r fhe progefin pmlthcm eds pidegd byalr M b PTEh(Prémga,K2S- gp3

ngldogsp;%tegat |W]¥ COerfn?R@{)eﬂ?ﬂ%% on d’%ﬂaﬁ%gg w%’g%q‘/@t %ﬂg%e'mi gg \Q/as

st op codouibet weematKe Sas pellegpBandrpreqifoted 3t 1855 safutaked talmenoaiuch sulfatb I@32).

mut ageni ¢ i : | h_the

newt s oyneho bEEbfe M Hcbn A0 REY, o 7ol S Sl MRRPREUR 1t ur e
was t hor od@ﬂt Ifoy 18i by @sripdamaivi prbteidp from Bactedkd gelischeert Iamraoﬂedi byl asing aehlydfamed
pConb3H K2 : A E@B r am net hyl ated DNA). After

transform ng g%m QBIF dlby %ﬁ%af % MpConb3H K2S, a transfor mant

) CM K2%) was sel ect ed for further study As a consequence of

substituti on, | re %15593‘6?19@&?&051% r&ep% etectr— S sog&afg%ne as

| ost after site enesi s. i near version of feaved
MpConb3H- I@@dv\mth otweclvmﬂ aati kd@l@ 2b gomain t(IB} (gdneroesbyp eeavided dyoDr.i Heer t ed

K2S gene %%QHE néenérﬁl Igstmﬁe oﬂ l\il&gcuiga} Blol(pg?SBerlt'm ﬁ¥cl§?2§er n)ﬁ' enég O%k}?%z‘%

MpConb3H- was expressed in usion
Expr essi omwashirg apdrbioélmmoamemeré(ﬁﬁonmﬁx [ eSSl @fr/mNoflR2Sgdrisetddry K2S]  was

i nduced b | PT 2 in L1.SA bot h|nth
peri pl &s my%s Jpac eidean oeac\ﬁ?a%ne&‘]ﬁft teg?%%é”ﬁﬁ?%ﬁ °dy?ﬁ8?’ﬁ fﬁﬁmﬁg %Fhe
het er ol ogamﬁ}llpwmtﬂethﬂ srhcapmﬁ-lwﬂrsruopﬁgmd mmﬁnﬁkeiammeﬂﬁd]pbwaZSWmEﬂw ch
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appr oxi the mon| i tat ure
g u Bgr nat gﬁ{n /ﬁyy eg@ %‘f etfs@dﬂ'flonc\lﬁ%o’?‘&l ﬁ%ﬁ{gﬁ%ﬂg %%} g@ d phage
f r om VESMPSatioae dnsttrenb For onlogmalvmhiﬁ]a:ds Nad rGokR8, Eanpfotishide, bm{}rmaomksdnal 30

anti-kri ”?&sﬁw@ body was detected by anti-ML3 conjugated HRP, indicating
that K28 P& Rof present ed on the phage particles if gp3 is m ssing.

Amidolytic activity assay. A test kit for the detection of tPA amidolytic activity was
purchased from Chromogenix (Molndal, Sweden). The substrate mixture containing plasminogen

»  and 8-2251 was used to determine serine protease enzymatic activity. The dilution of 10-2 of each
ammoninm precipitated sam_ple was assayed with and without stimuletor, human fibrinogen

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

SDS-PAGE and immunoblotting. The dialysed precipitate-product from culture

w  Supernatant was further concentrated 10 folds with centricon 10 (AMICON , Beverly, MA). The
 concentrated sample was subjected to protein separation by SDS-PAGE, 15% resolving gel, in
' the reducing buffer followed by electroblotting to nitrocellulose. The nitrocellulose was then



13 May 2005 WO 02/ 40696 PCT/ EP01/ 12920 Ani dol ytio activity measurenment. |f

serine protease domain is present in the sanple, plasm not®Mawi2bbs be
converted to plasm n. The produced plasmn will further digest the S-2251
substrate to a col our product, p-nitroaniline, which has a maxi num
absorbance at 405 nm. The specific activity of the reconbinant product is
in accord WP absorbance. The fibrinogen- dependent PEHERMAFRE activity
of each sanple i.e. K2S-0, periplasmc r-K2S or culture supernatant r-K2S,
was eval uated and conpared. Both K2& and periplasmc r-K2S illustrated
notably | ow enzymatic activity, which was below the sensitivity of the test
(0.25 IUrnl). The culture supernat ah? r-K2S gave the fibrinogen-dependent

enzymat i Coelell With ¥%Qkimfrell Witk for 2THAUS orderf th @8Rl DRI pedpk difuBon¥T silp Ained a
total of 700 U enz§mat|c activity, Wthout flbrlno en no. enzymgtic

activity B¥ topiagste Bﬁr@?ﬁl@édovhﬁ&lﬁowﬂ%ﬁ Eheslﬁiﬁ@ﬁ?fa%cam b%@%‘ﬁ%&%d -

whereas  §¢ aaativé deRRAN SFFken, RonERQVE-ANEt @IORND [ NercdR@NEASt r at i on of
reconbi nant protein by inmanoblotting. Partially purifi ed K2S from culture

supernatant of E. coli )CMK2S] reveal ed a nolecular mass of 39 kDa by

usi ng sheep @pblymbdea %Hsh%@brﬁ%oﬁrfdrﬂam@é geﬂ@ﬁctﬂa%ﬂ@f&éxs\/ eA&Q"l%r Qdsolyiagrtially

purifi éd culture supernat ant of non- tnuisforned col i  XLI -Bhi e, contained
no react i PAYasEirenidei achwag copotymerized vispplasnpnogen snderiahip Bfpreyiqusly éf’séih‘ﬁ‘ﬁié by

PAGE. Thepplsaars: BOHaN The $tab8 et MO hipmdd b, aBkbentdiion WiBG: blagelogth t h

gelatin in the paolyacrylam de gel prior _to electrophoresis. The anmoni um
sul fate pricse brmaﬁl@&%hsrreﬁa s §E}J§@P?flaﬁt4f‘ﬁ at ppongtant cpprgnt vf § A The resignal ¢ g |
XL-1 Bl uesbs %ng%i gmm rethbviell aREQBRIR BRI Afrobm t&HRetatak N K2 Rl2. 998 TRIcA XAl YZed

(Fig. 7). wer e processed in _naon-reduci ngqcondltl on to preserve
T

t he corr eé‘io é"]é?i‘ftbergﬁhﬁl%ﬁasa’ﬁﬂlbafé‘i A1 Y gycineNaOFh pHie3: faror st S&°C. F&alY: n.

Transpar efe Rf 885 wa sthiféd Qx?d BR8ASH s@&b&?&h@&nﬁh@%ﬁlﬂ%ﬁﬁb ness) thagr ved
only in the 23 ammonj um sul fate E@em pitated cul ture supernatants of E.

coli XM K¥semafhglpcatiog of zhe pyptids, Babqrips snzymatc aptiviy vasppl €gneddeditdicl eari ng

zones. Th@onggs@totﬂméq,ag@ggck%}bmjdane of standard nelanonma | PA al so
denonstrat ed enzymatl c activity at 66 and 72 kDa positions. References 30
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Phage-displayed r-K28. VCSMI13 ﬁlamcntoué phage was used to infect pComb3H-K25
transformed g op7; XL~1 Bhie, X[K28], VCSMI13 was propagated and incorporated the K28-
gp3 fusion protein during the viral packaging processes. The harvested recombinant phage (K2S-
$) gave a concentration of 5.4 x 10! cf/ml determined by reinfecting £, coli Xi-1 Blue with
» PEG—precipitated phages. These recombinant phage particles were verified for the expression of
K28 by sandwich ELISA. The phage-bound heterologous K2S protein was recognized by the
; monoclonal anti-kringle 2 antibody (16/B) by using sheep anti-tPA conjugated HRP antibody
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Expression and purification of K2S. K28 expression in g o XM[K2S] was induced by

IPTG. r-K2S was detectable by using ELISA both in the periplasmic space and in the culture

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

;s sandwich ELISA and related to the standard tPA. From 100 ml of the bacterial culture in shaker

flask with the O.D. [600 nm] of 50, the periplasmic fraction yielded 1.38 pg of K28

(approximately 32%) whereas 2.96 g ofr r-K28 (approximately 68%) was obtained in the

ammonium precipitated culture supemnatant. Sandwich ELISA. was used to verify the PEG

precipitated phage from VCSM13 infected g pp7i XM[K28]. No r-K28 captured by monoclonal

w» anti-kringle 2 antibody was detected by anti-M13 conjugated HRP, indicating .that K28 is not
: presented on the phage particles if gp3 is missing.
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10, wherein Cys-261 was exchanged for Ser (SEQ DNO 13). F13May 20055t r uct ur e
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Figure Legends
- o FIG 1 Validation of PCR amphﬁcatlon product of the K28 gene from the p51-3 vector by using

sK2/174 and pgSP primers. Lane 1 shows 1 kb marker (Roche Molectﬂar Biochemicals,
Indianapolis, IN). Lane 2 was loaded with 1 )] of amplified product. A single band at 1110 bp is

. depicted. The relcctrophoresis was performed on a 1% agarose gel.



conprising. expressing a vector in said prokaryotic cells ~Ad vector
conprising: (a) DNA encoding an OnpA si 8nal peptido (SEQ 1PMsp2005 (b) DNA
encodi ng- sai d hPt orol ogons protein; gAd (c) WA encodi ng a peptide oclected
fromthe group consisting of SEGN (SEQ ID NO2) and SBG\$D (SRQ M NG 3);

wher ci a x44‘v§|}ﬁﬁ‘% (4) is localted upstream of said DNA ?‘{"‘5’&&%’&”@ d said

DNA of (Db) %t ed downst m am of sai d DNA of (c); i d DNAs

of (a), Nt and (Q me operably fted. and wherein said hatem ogous protein
is secreted extracellularly as an active protein. 2. 174c nothod accordj 4&
to claim1l , wherein said beterdi pgous protein is secreted as a correctly
fol ded protein. .3- The nethod accordi ﬂg to claim, wherein said DNA of (p)

onpodos tmm.pzemeh@m:am ms(eﬁmcz@gdh@aeiuo 4p (ﬂjfwceﬂsﬁ mafze@éacwodibmms claim3
, Wherein said DNA o NO 4).~ The i net hod

Lotort no " SRS in fhe S LA bAoA K iR LA S e h SPGB

$EGNSP ( S}heétnbIn-RE3. Fhe elect@phol AR WABHRMOEMAGRANY dp@robeel| @i M 5", wherein Said
DNA of (0) is TCTQAGUGAAACA(I3TCTAC (SEQ ID NG5). 7. The met hod accor di ng

to claim1 wherein the prokaryatic MJis E, COU 13 May 2005 23 8. A

et hod f birid.eseremd bEdGoaib3 EIKISRESHTRS RABS Mnﬁfg@it&gﬂﬂ hidh @@ defle was
pr o~ aryotl c cells conprisi ng %? DNA encodi ng sai d hetcrol ogous
Ve %2'5“1‘{5%

protein byrspesk Sigp S";SIH?W"? HlGARIBRY lag promaetern. Ayl @I genscR

product i RfeQisd dBadOr, %er-ein said vector conprises: (a) DNA ancoft an
OmA signal peptld4c (SEQID NO1); (b) DNA encoding a peptide selected from
the group consisting of SEGN (SEQ ID NO -2) and SEGNSD (SEQ I D 340: 3); and

() J)NA o16.00Betembid) dibigrat16H B4 sutBoR sk 1R jubclibn bétwtAGRIIELS dﬂ&%?ﬂﬂegéﬁésOf sai d
DNA of (b); wherein said PCR product is located downstream of said DNA

of (b) =4 GPELPREHS. Ihe apneqline eﬂe of pyomb3HAC2S,ip Bevad pyith 351 ofyaatim nrighers; g

| ocat ed douensta San) @%ﬂmﬁgﬁ,mﬂfﬂéﬁl Uﬁéonudl%%ﬁ%‘ (BndeHidedNE¥ter pérfdting teb) , and
(c) and sard PCRp duct = operab X
cycle amplification, the Sfi I s1te 1 (in bold) is mochﬁed and lost in the newly synthesized strand.

FIG. 5. Characterization of newly synthesized MpComb3H-K2S by the Sfi I restriction enzyme.

s A single band at 4319 bp that refers to a single cleavage site of MpComb3H-K2S is observed in
lane 3. No inserted K28 band at 1110 bp can be visualized. Lane 1 shows 1 kb marker. Lane 2
was Joaded with uncut MpComb3H-K2S. The electrophoresis was performed on a 1% agarose
gel.

» FIG. 6. Identification of immunological reactive band with of recombinant protein purified from
E. col; XM[K28] culture supeﬁiatant with sheep anti-tPA conjugated HRP. Lane 1 was loaded
with 40 ng of standard melanoma tPA (86/670), which showed the reactive band at 70 kDa. The
partially purified and concentrated culture supernatants from non-transformed g oo7; XL1- Blue
and g cor; XM[K2S] were applied to lane 2 and 3 respectively. The distinct reactive band was

55 particularly demonstrated in lane 3 at 39 kDa,

FIG. 7. Molecular weight determination of extracellular r-K28 harboring active serine protease
domain by copolymerized plasminogen polyacrylamide ge] electrophoresis. Lane 1 contained the
indicated molecular weight standards (x 10-%), SDS-6H (Sigma, Saint Louis, MO). Fifty g of

» the 55% saturated ammonium sulfate precipitated culture supematant of g o7 XL-1 Blue,
. E. coli XI-1 Blue transformed with pComb3HSS, and g 47 XM[K2S] were loaded in lane 2, 3,
and 4 respectively. Lane 5 contained 50 mIU of standard melanoma {PA (86/670). Transparent




d) inserting a stop codon between the hetexol ogous protein and gpl E4 and e)
expreming a vector of step (6) in the prokaryotic cells. '@ Mah200G%t hot |
according to claim8 ~ figtimconprising, f) purifying said haterol ogous
protein, 10. The nodi od according to claim1 , wherein ft haterol ogous
protein is tissue plasm nogen actirAtor. 11. The nmethod according to claim
1 , wherei nWOHH4¥8bt or is a phagenid vector conprising YRERYRRHY for OmpA
signal peptide (SEQ ID NO 1) ad DNA coding for SpM 12. The met hod
according to claim 1;, wherein the vector conprises | Ae pConbSUSS

phazem d vector. 13. The inetbod according tb claiml:, whpreju the DNA
sequence of OTpA conpri ses 20

ATQAAAAAGACA AT TTOCACI.T TTCH}{IA\C%FLG (MID
NO3). 14. “ffith @ﬁ:%@‘@’ﬁ?%ﬁ‘i’ﬂ%ﬁgﬁl% %TMWergion ViR A NESEATERE e of
OVPAC ons s wsighifof 3AGAARNE(F)@AF AT 3 GALFhGEGAGNdIAELRYEL TTC=ACMIT T
GCCCAGGWECC (SEQ ID NQ 1). 13 May 2005 24 15. The Method according to

claiml wierein the DNA of the baterologoos protein is precided by a Jac
ponot er afHk @rstacifzosonal binding site, 16. A inethod for tbo production of

reconbi nant b rol.ogous protein | K tio.call ASNMY: cxprcWwig a
vect or n%I'é‘%‘feg&g%%ec‘gl(g%8@3%“9,%@%1@%323?%% 1518%%?%%3? ﬁgﬁ Q%EQT%NA encodi ng an
OmA signal peptide (SEQ M NOA); (b) DNA encoding the hetercl ogous
protein; ?’Rg (Qt%ﬁﬁq%% (chodi ng a Mi& selected fromthe group consisting of
SFGN ( SEQ ‘1;) 72)" and SBGNSD (SBQ I D NO 3); Werein said DNA of (a) is

| ocat ed upatived@Snoddculs &bl alivd acitis {37527 aitbous auodifiBbidn. ¢$EQ B)Y NDsl1) | ocat ed
downstream of said DNA of (c); and wherein said PKAs of (a), (b), and (c)

are operably linked; whwein the betcrologous protein is a X2S variant; and
wher ei ) t FEG.40.\8bheage®st protein is sccrcacd ex.tracrllul Arly as an active

pr ot ei n. The 4W accor dj cl.aim.1 wherel n. sai gd.,het or ol ggous
protein i g§é‘@?‘3§lﬂ§ e S %064%3%%%9%’3@8@3 tﬁl‘sg? Wy B%_(’{Elg'ng%hﬁgﬂm&%%rgdi ng to
claim 1l ~SEtsmeranddéd atthDNAemfinal pirtienEBA@E3 NChi2).pcpti de SEGN | D KO 2).

FIG. 11. Structure B-2
s K28 molecule from amino acids 193-527, as in Fig. 10, wherein Cys-261 was exchanged for Ser
(SEQ ID NO:13).

FIG. 12. Structure B-3
K28 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 (SEQ ID NO:14).

FIG. 13. Structure B-4
K2S molecule from amino acids 191-527, as i Fig. 12, wherein Cys-261 was exchanged for Ser
(SEQ ID NO:15).

FIG. 14. Structure C

Native K28 molecule from amino acids 220-527 witi:lout modification. This molecule may be
further modified in a similar manner as disclosed for structure B in figures 10-13 (SEQ ID
NO:16). o

i

' FIG. 15. Structure D




19. The method according to cJajm1 Q wherein said DNA of (b) is

TCTCl AGGGAAAC (SEQ 11) NGO 4). 2 0. Thc mdod according to B Man?2@05- whercin
said DNA of (b) encodes the peptide SIM]) (S)3Q MNOB). 2.1. 11U ma0d
accordingto claim 20 Wer4n Said DNAO (h) i S TcTr YAGMAACAOTGAC (SFQ W
NOS). 2 2. The Method according to Claim 16 wherein the PlOMWCdc 0011 is A
Coli 13 May VOW8%5 23 A method for the production of FELERBAEMt

hacrol ogoup protein in prokaryotic cells conprising; a) anplifying DNA
encodi ng sai d haterol ogous protein by PCR b) purifying the PCR product; c)
inserting said KO product into a vactor, wherein said vector conprises;

(a) DNA encodi ng an OmpA signal peptidd (SEQ ID NO, 1); (b) DNA encoding a

peptide s t h 844 ] and

S Fonsd ( S bRRO S R Uy R OB 3 Rl ol B RO &1 1
| ocat ed upstiice ardified irsaisthiBNMawdfer ahiiscloser Fonismotae & RARuUreyrl8dadBEQ dD| ocat ed
downstrea B%ifaid DNA of 0) and apstrew of said DNA of (c); and wherein
Wi DNA ofW?c I's | ocated dowasn= of said PCR product; wberein said DNAs

of (a), (b), and (o) and said PCR product are operably linked,. d)
inserting S C { het er ol ogous protein Wgplll-, and 0)
CXprepandﬁg'(ggjéﬁﬁgﬁkgﬁ%ﬁﬁ?g?dgﬁ the prokaryotic cells, wherein the

bet erol ogous. protein is a K28 variant, 2 4. The nethod, 4==ling to claim2
3 further Conprising: t) purifying said b4terologous protein. 2 5. A

met hod for the production of reconmbinant K2S in prQkaryotic cello
conpri si ngrable-Wssi ng a vector in said prokaryotic cells, said vector

i Si dj ) ' ' 1qO 1) ; d.
(b DA ontAithl TRoRP Rh kel molai TR i BRI RIS 30 ) e %0a
DNA of g4b); and wberein said DXAs of (u) and (b) am openbly |inked; 13 My
2005 26

Tracer antibody {conjugated HRFP)

Capture antibody Anti-tPA Anti-M13

K25-y VCSMI3* K25+, YCSM13
Anti-kringle 2° 1,12 +0.04¢ 0.12.0.03 1.8940.02 0.1640.02
Anti-M13 0.174+ 001 014:005 1914002 1.88+0.03

2 VCSM13 was harvested from XL-1 Blue transformed with pComb3HSS.
b Mouse monoclonal anti-kringle 2 (16/B) was used. The other antibodies were
prepared from sheep immunoglobulin.

" ¢ Value is riaean of absorbance of each sample which was assayed in triplicate.




wherein the. K2S is secreted cxtracellularly as an active prottin. 26. Tbe
met hod-according to claim 14 wbherain the vector is a phagehd May2@dor
conprising DNA coding for OmpA signal peptide (SEQ ID NQ 1) and the
peptide- SEGN (SEQ M NO, 2) -3) or the poptide SEGNSD (SEQ M NO, 27. The
met hod accor4ing to claim2 C5, wherein the phdgem d vector Author
conprises DNA coftg for gom 28. The netho4 according to cldami16 wherein
the vector conprises the pConb3HSS p*=id vector, 29. The nethod according
to claim16 wherein the DI STA sequenco of OrpA conpri ses '

ATOAAAAK AGACACTCTATCWGATTOCAGT GOCA, CTGCI CTGCz Tr TCGCTACCOTG  GCCCAGGCGECC
(SRQ MNO. 1). 30 The nethod according to claim 16 wherein the DNA sequor=
of OmpA conbists of 5

A. TGAAAAAGRBBEET ATCGCGAT TOCAGT GGCACr GG(%r GGTTTCCvCTACCGTG  GCCCAGGECCTOCC
($BQ M NO 1). 31. The nethod accordingto claim1l wherein the DNA encodi ng
K2S is prnociled by a lac pronotar and/or aribosomal binding sim32. The
‘miod of dl.ai nd\imethcdifenths produstionof secombinant hetérlogasis proteirdin probmyettaseliy oup

consi st i FEMPASIESFQ | D NG, 10, SEQ I D NO. 11~ S13Q 1D NO 12. SEQ M NO- 13, SM
| D NO: 14, SECHPI5ssings wistor medippkagpoicoastls @id@ettd comprigat: 33, nonet hodof ol ai m
33WhCVC * the= variant is SEQ E) NO 10- 34.

ThcMygt hodOf ol @) REAmsqdingneiOn et pesbiR(BER® NO:1)35. T' he mtod of claim 3
2, wherein the X2S variant_ is SEQIDNO. | |I 36. The rd4ethod of daim3 Z
wher ei n the KbXPNAranaeding ssiddeteyolopoyaprotdig and 37. The method OF Claim 3 2,
wherein to K2S variant .is SEQ ID NO-14s 38. ne nethod O claim3 2 wherein
t he = vari ant{c) BNSr@adbenpentBle stlested from the oay einsistingef FE@VEGEQIRt is SRQ ID

NO 16. HO:2yaud 3 (RHQ B0 WO:3)%The nethod of claim 3 ~ wherein the K2S
vaxiant is SFQ ID NQ 17. 13 May 2005 27 41. The nethod of claim 23,
wherei n the RN of (2 i locsted ipeasmof dnid TN afich ewiisisiDNA offb) is SFQ | D

NO 10, brted dowgareamof saidENAGOX 12, SRQ ID NO 13, SEQ M NOA 4, SEQ ID
NO 1!1, SEQIDNO 16 and SEQ 1DNO. 17. 42- The method of claim4l,
whereiit the Wesingid BNAs pEali) apg (<) prs-oparably linked; e tncftd of claim 41,

wherein lhe X2S variant is SEQIDNO, | | -
wherein said heterologous protein is secreted extracellularly as an active protein,

2. Themethod according to claim 1 , whergin said heterologous protein is secreted as a
correctly folded protein.

3. The method according to claim 1 , wherein spid DNA. of (c) encodes the peptide SEGN
(SEQ ID NO=2).

. 4. Themethod according to claim 3 , wherein said DNA of (¢) is TCTGAGGGAAAC
(SEQ ID NO4),

5. ‘Themethod according fo clair 1 , wherein said DNA, of (c) is encodes the peptide
SEGNSD (SEQ ID NO:3).

. 6. Themethod according to claim 5', wherein said DNA of (o) is
TCTGAGGGAAACAGTGAC (SEQ ID NO:3). |

7. The method according to claim 1 , wherein the prokaryotic cell is £, ¢oli.



}

44, The rnothod claim 41, wherein the K2S varint is SEQ ID NO. 12. 45.' The

met hod- of claim41l , wherein the K2S vaziant is SEQ H NO13Vay 285 The -
met hod of claim41l ) wberain the I1C28 variant is SEQrD NGO 14: 47 The
met hod of .claim4l, wherain the K2S variant is SEQID NOI| S. 1+9. 7%
met hod of claim4 1, wherein the K2S variant is SEQ MNO -I 6. 49. The
nmet hod of claim41., wherein the K2S%%ariant is SEQ ED NO | 7. 13 May 2005

WO 02/ 40696 PCT/ EPRPQL /12920 , 1/ 13 Sequence Listing <110> Boehri nger

| ngel hei -l nt.&%@%ﬁé&e@ﬁﬁWﬁmﬁWW%ﬁ@@“F’rﬁ?“é\'yﬁ“ uction in
Pr ocar yot &&PUSINg30> %ﬁ%ueﬁ rotocol case 1 1169 <140> <141> <150> GB
0027782.2 <1$1> 286RYHE g3l Brierpiaesps protem By PCRI10> 1 (SEQ I D NO. 1)

20 <211> 66 <212> .<2ég> scherichia coli . <400> 1 z atgaaaaaga

cagct at cgc gat gcag'f'\‘@yﬂﬁ t‘)&gcﬂ“ﬁmﬂ’tttcgct ac cgtggcccag 60 gcggcc 66 <210>
2 (SEQ ED NG 2) 30.<211> 4 <212> PRT <213> Artificial Sequence <220> 35
<223> Descri pt on & ipé'%ﬂ ﬁ@@%mrmm‘{mmnﬁ’ K2S nol ecul e

'<400> 2 Ser Au @ a sigaglpepiide 3 NO:1);

(b) DNA encoding a peptide selected from the group consisting of SEGN (SEQ
1D NQ:2) and SEGNSD (SEQ ID NO:3); and

(<) DNA encoding gpIIl;

wherein said DNA of (2) i5 located upstream of said DNA of (b); wherein said PCR
product is located downstream of said DNA of{b) and upstream of said DNA of (c); and

wherein said DNA of (c) is located downstream of said PCR product;

wherein sald DNAS of (), (b), and (c) and sgid PCR praduct are operably linked;
d) inserting a stop codon between the heterologous protein and golll; and

€)  expressing a vector of step (¢) in the prokaryotic cells.

l 9. Themathod according to claim 8/, further comprising:
f) purifying said heterologous protein,

10. The method according to claim 1, wherein the heterologous protein is tissue
~ plasminogen activator. |

11. The method agcarding to claim 1 , wherein the vegtor is a phagemid vector comprising
DNA coding for OmpA signal peptide (SEQ ID NQ:1) and DNA coding for gpIil.

12. The method according to clalm 1, wherein the vector comprises the pComb3HSS
phagemid vector. '

13. Themethed according to claim 1 ;, wherein the DNA sequence of OmpA comprises
ATGAAAAAGACAGOTATCGOGATTGCAGTGGCACTGGCTGGTTTCGCTACCGIG
GCCCAGGCGEICC (SEQ ID NO;1).

14. Themethad according to claim 1, wherein the DNA sequence of OmpA consists of
: ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCEGCC (SEQID NO:). |




<211> 6 4; <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: N-termnal part of K2S nolecul e <40013 Bapeg0sd u Ay
Asn Ser Asp 1 5 <210> 4 (SEQ ID NO4) <211> 12 <212> DNA 60 <213>
Artificial Sequence <220> <223> Description of Artificial Sequence; coding
13 May 2005 WO 02140696 PCTIEPO /12920 V13 sequence of the N-term nal
part of K2S nolecule <400> 4 tct ga@%gaa ac 12 S <210> 5 (SEQ | D HO 5)
<211> 18 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: coding sequence of the N-termnal part of K2S

mol ecul e 154003 mothed traerdigaite daimgit gulkerelpthe BH0f g heepher®d B lis <211> 42
<212> DNArezdatbyarlad mrometerandferp shesemal bipdipg site,

16. Amethod for the production of recombinant heterologous protein in prokaryotic cells
comprising:
expressing a vector in said prokaryotic cells, said vector comprising:

(2) DNA encoding an OmpA signal peptide (SEQ ID NO:1);
(b) DNA encoding the heterologous protein; and

(¢) DNA encoding a peptide selected from the group consisting of SEGN (SEQ
ID NO:2) and SEGNSD (SEQ ID NO:3);

wherein said DNA of (2) is located upstream of said 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) are operably linked;
wherein the heterologous protein is a K28 vagiant; and
wherein the heterologous protein {5 secreted extracellularly as an active protein,

17. Themethod according to claim 1§ wherein said heterologous protein is secreted as a
correctly folded protein,

1g. The method according to claim 1§ wherein said DNA of (b) encodes the peptide SEGN
(SEQ IDNO:2).

19. Themethod according to claim 1§ wherein said DNA of (b) is TCTGAGGGAAAC
(SEQ ID NQ:4).

20. The method according to claim 16 wherein said DNA of (b) encades the peptide
SEGNSD (SEQ 1D NO:3).

21. 'Themethod according to claim 2§ whersin said DNA of (b) is
TCTGAGGGAAACAGTGAC (SEQ ID NO:3),

22. Themethod according to claim 16 wherein the prokaryotic cell is £, eoli,



<223> Description of Artificial Sequence: oligonucleotid sequence <400> 6
gaggaggagg tggcccaggc ggcctctgag ggaaacagtg so 42 <210> 7 BagR0@® NO 7)
<211> 42 35 <212> DNA, <213> Artificial .Sequence <220> <223>- Description
of Artificial Sequence: oligonucleotid 40 sequence <400> 7 gaggaggagc

t ggccggect ggaccggtcg catgttgtca 092542 45 <210> 8 (SEQ ID'NO 8) <211> 26
<212> DNA <213> Artificial Sequence™ so <220> <223> Description of
Artificial Sequence: oligonucleotid sequence 5S <400> 8 acat gcgacc

gt gacaggeq ggeCmetheffor the pdduction SHexInBidiE Rierdiioridpotdin injfrolarblid 2ellNA <213>
Artifici adompggggnce <220> 13 May 2005 WO 02/40696 PCTI EPO /12920 3113

<223> Descri ptaj on Qﬁpliﬁﬁﬁéleﬁieﬁbodﬁ@%!ﬁlﬁ@tﬁéolo@Ma%&&Mﬁm&d sequence <400> 9
S5 ctggccggec tgtcacggtc gcatgt 26

b)  purifying the PCR product;

¢)  inserting said PCR product into a vectar,

wherein said vector comprises;
(a) DNA encoding an OmpA signal peptide (SEQ ID NO:1);

(b) DNA encoding a peptide selected from the group consisting af
SEGN (SEQ ID NO:2) and SEGNSD (SEQ ID NO:2); and

(c) DNA encoding gplli;

wherein said DNA of () is located ixpstream of said DNA. of (b); wherein said PCR
product is located downstream of said DNA of (b) and upstream aof said DNA of (¢); and

wherein said DNA of (c) is lacgted downstream of said PCR product;
wherein said DNASs of (1), (b), and (¢) and said PCR product are opetably linked;
d)  mserting a stap cadon betwesn the hefcrologous protein and gplll; and
- €) expressing.a vector of step (c) in the prokaryotic cells;
wherein the heterologous protein is 2 K28 variant,
24. The method secording to claim 2 3 further comprising:
f purifying said heterologous protein.

7

25. Amethod for the production of recombinant K28 in prokaryatic cells comprising:
¢xpressing a vector in said prekaryotic cells, said vector camprising:

{s) DNA encoding an OmpA signal peptide (SEQ ID NO:1); and.
{b) DNA encoding K2§;
whecein said DNA of (a) is located upstream of said DNA of (b); and
wherein said DNAs of (2) and (b) are opershly firdod;



<210> 10 (SEQ | D NO 10) <211> 354 10 <212> PRT <213> Art|f|C| aI Sequence

<220> <223> Description of Artificial Sequence: part of thE Mpg20@conbi nant
K2S nol ecul.e <400> 10 Ser Au. Gy Asn Ser Asp Cys Tyr Phe Gy Asn Ay Ser

Ala Tyr
Leu Pro
Asn Pro
Arg Asn
Asn Arg
Thr Cys
Gy Gy

“1le Phe
Ay dy bke

Cys Phe
Lau Ay

'Phe Qu

Thr Tyr

Arg 151015 20 Gy Thr His Ser Len Thr u Ser Ay Ala Ser Cys
Trp Asn 20 25 30 Ser Met Ile Leu lle Gy Lys Val Tyr Thr Ala Gn
Ser Ala 2S5 35 40 45 dn Ala Len Gy Leu Ay Lys H s7Asn Tyr Cys
Pro Asp Gy 50 55 60 30 Asp Ala Lys Pro Trp Cys His Val Len Lys
Arg Laerdinrthel(38 is fmreldd cxXfoacaiulariylay anfastivegpesteidsp Val Pro Ser Cys Ser
Gy Len Arg G n Tyr 85 90 95 35 Ser G n Pro @ n Phe Arg Ile Lys
Leu Phe Ala Asp Ile Ala 100 105 110 Ser His Pro Trp An Ala Al a
Ala Lys H's Arg Arg Her Pro 40 115 120 125 dy Qu Arg Phe Len Cys
L gtic fnkfodSrtordmg tddlaim Depwhdrein thd 3& ol 3% phdddmiidvecie tonfrizindl a Hi s
@NA&ding%ﬂ()ﬁb signgl peisride (BEQ Hb NOLIg tind tdiepdeBEBS(SEQUD NDr2)Val |l e
A the PeptidEREGRSD (SBQIVANO:®. 0 Ay Gu Qu Gu 165 170 175 so G n Lys
Val Qu Lys Tyr Ile Val H's Lys Qu Phe Asp Asp 180 185 190 Asp
#$p AFhe Method dceording td claimlewiardin the phagysid SentorAattheBermprises DNA
coding far gpld.

28.  The method according to claim 1 g wherein the veetor compnses the pComb3HSS
phagemid vector,

29.  The method according to clain 1§ wherein the DNA sequence of OmpA comprises
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCT GGT'I'TCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NQ:1).

30  Therethod according to claim 16 wherein the DNA sequence of OmpA consists of
ATGAAAAAGACAGCTATCGCGATTCCAGTGGCACTGGCTGGTITCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO:1).

31. The method according 1o claim 16 wherein the DNA encoding K28 is preceeded by a lac
promotor and/or a yibosomal binding site.

32. Themethod of claim 1 wherein the K2§ variant is selected from the group consisting of
SEQ ID NO;10, SEQ 1D NO:11, SEQ ID N0:12, SEQ ID NO:13, SEQ Ty NO:14, SEQ ID
NQ:15, SEQ 1D NO:16 and SEQ ID NO:17.

33.  Themethod of claim 33 wherein the K28 variant is SEQ ID NO:10.

34. Themethod of claim 32 whereln the K28 variant is SEQ ID NOs11.

35,  The method of claim 32 wherein the K28 variant is SEQ ID NO:12,

36. Themethod of claim 32 wherein the K28 variant is SEQ ID NO:13.

37. The meﬁ:md of ¢laim 32 wherein the K28 variant is SEQ ID NO:14.

3g. Themethod of claim 33 wherein the K2§ varignt is SEQ ID NO:15,

39,  Thamethod of claim 33 wherein the K28 variant is SEQ ID NO:16.

20. Thomethodof claim 33 wherein the K28 variant is SBQ ID NO:17.




55 195 200 205 Ser Arg Cys Ala A n du Ser Ser Val Val Arg Thr Val Cys Leu

Pro 210 215 220 60 Pro Ala Asp Leu G n Len Pro Asp Trp THN®2@Ps G u Leu
Ser Gy 225 230 235 240 Tyr Gy Lys Hs Qu Ala Leu Ser Pro Phe Tyr Ser
G u Arg Leu Lys 245 250 255 13 May 2005 WD 02/40696 PCT/EPO1/12920 4113
Gu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser G n H's 260 265
270 s Leu Leu Asn Arg Thr Val Thr Asg7Asn Met Leu Cys Ala 7V Asp Thr 275
280 285 A,q Ser % Gy Pro Gn Ala Aan Leu H's Asp Ala Cys Gn @y Asp r

€]

'K ; 3 e .
290 295 3 Y i 35, whereiyalie KdSoatimuis Aslectodfonilhy sbtmeoldittinkbf Leu
Val 305 ﬁ%@@%%gﬁ Q3 b SEQIDNQ: 12, SEQAD WY SEQYDGYRILBEQEN Lys Asp
Val Pro RFL 5 ang SBQEPANGA?. Lys Val Thr Asn Tyr Lou Asp Trp Ile :
Arg Asp As& Met 340 345 350 20 Arg Pro <210> 11 (SEQ ID NO 11) <211> 331
<212> FRT t213emethordiof claim B evberio i K28 ¥ariansi SEQIBNMEKCr i ption of
Artificial Segﬁlence; part of the reconbinant K2S nol ecul e <400> 11 Ser Qvy
Al a Ser Cy%-Lckheppethodopelayi Swhertin theK28 vhviant s SEQEDINA:YE is 1 5 10 15 Val
Tyr Thr Alz\ G.n Asn Pro Ser Ala Gn Ala Leu Ay Leu Ay Lys 20 25 30

4.~ The method of claim 41, wherein the K2S vagiant is SEQ ID NO:12.

45. The method of claim 41 , wherejn the K2§ variant js SEQ ID NO:13,

4. The mathod of claim 41, wherein the K28 variant is SEQ ID NO;14.

47, The method of claim 41, whersin the K28 variant is SEQ ID NO:1S,

48. The method of claim 41, wherein the K28 variant is SEQ ID NO:16.

49. The method of claim 41, wherein the K28 variant is SEQ ID NO:17.




?0 H's Asn Tyr Cys Arg Asn Pro Asp Gy Asp Ala Lys Pro Trp &s Hs 35 40

45 Val Leu Lys Asn Arg Arg Leu Thr Trp G u Tyr Cys Asp Val 13ey 8805 50 55

60 45 Cys Ser Thr Cys Ay Leu Arg Gn Tyr Ser Gn Pro Gn Phe Arg Ile 65
70 '7 580 Lys Ay Gy Leu Phe Ala Asp Ile Ala Ser H's Pro Trp Gn Ala Ala
50 85 90 95 e Ala Lys Hs Axg Arg Ser Pro dy d q P eu Cys
Ay 100 10}3] 0?8065&41 Ay Ile Leu Ile Sgg Ser Cys Trp Ileuiéfjﬂgéaﬁﬁa Ala H's
Cys Phe 115 120 125 Gn Gu Arg Phe Pro Pro H's His Leu. Thr Val Ile Leu
Gy Arg Thr 130 135 140 Tyr Axg Val Val Pro Ay AQu GQu, Gu Gn Lys Phe
Gu Val Qu Lys 145 150 155 160 Tyr Ile Val Hs Lys Qu Phe Asp Asp Asp
Thr Tyr Asp Asn Asp Ile 13 May 2005 WD 02/40696 5113 PCT/ EP01112920 165
170 175 Aggwk 1kded@ N Leu Lys Ser Asp Ser Ser Arg Cys Ala G n G u Ser

| SO 185 190" Ser Vafg Val Arg Thr Val Cys Leu Pro Pro Ala Asp Leu G n Leu
Pro 195 2eDo2EnehASgeli fndblhd@inl IfyarHdtiohell GeE Ay Tyr Gy Lys Hs GQu
Ala Leu. 210 215 220 Ser Pro Phe Tyr Ser Qu Arg Leu Lys Gu Ala H s Va
Arg Led Ty+20>3ekhody EoysLaxpge qr§’tF‘?"b Bsprlugionay REACAFRPESer G n H s Lau
Leu Asn A&%OI@e% chHro%ééon:ods%5§ 18P Asn Met Lau Cys Ala Ay Asp Thr
Arg Ser Ay Qvy G'n Ala 260 265 270 20 Asn Lou His Asp Ala Cys @n
Ay Asg ngllr:ggsl y Ay Pro Leu Val Cys 275 280 285

<150> GB 0027782.2
<151> 2000-11-14

15 <la0> 18
<170> PatentIn ver. 2.1

<210> 1 (SEQ ID NO:1)
2  <211> 66

<212> DNA

<213> Escherichia coli

<400> 1
25 atgazaaaga cagctatcge gattgcagtg gcactggcty gtttegetac cgtggcccag 60
geggee

<210> 2 (SEQ ID NO:2}
30 <211> 4
<212> PRT
<213> Artificial Sequence

<220>
5 <223> Description of Artificial Sequence: N-terminal
part of K28 molecule

- <400> 2
Ser Glu Gly Asn
v 1 :

<210> 3 ({SEQ ID NO:3)
<211> &

a5 <212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: N-terminal
50 part of K25 molecule

<400> 3
Ser Glu Gly Asn Ser Asp
1 5

3¥

<210> 4 ({SEQ TD NO:4)
<211> 12
<212> ONA ]

&  <213> Artificial Sequence

" <220>
<223> Description of Artificial Sequence: coding




Leu Asn Asp Ay Arg Met Thr Leu Val Gy Ile Ile Sex Tip Ay Lau 25 290 295
300 Ay OYE Ay Gn Lys Asp Val Pro Ay Val Tyr Thr Lys Val3¥ay2MHn 305
310 315 320 30 Tyr Leu ASP Tip Ile Arg Asp Asn Met Arg Pro 325 330 <210>
12 (SEQ I D NO 12) 35 4211> 339, <212> PRT <213> Artificial Sequence <220>
40 <223> Description of Artificial Sequence: part of the_ reconbi nant K2S
nol ecul e (MIGRPYY <4=> 12 Ser G u y Asn Ser Leu Thr EETEPEAPNY vy Al a
Ser Cys Leu Pro Trp 4S 1 5 10 15 fSer Met Ile Leu Ile Gy Lys Val Tyr
Thr Ala G n Asn Pro Ser 20 25 30 50 Ala Gn Ala Leu Ay Leu Ay Lys H's
Asn Tyr Cys Arg Asn Pro Asp 35 40 45 GQy Asp Ala Lys Pro Tip Cys H s Val
Leu Lys Asn Arg Arg Leu Thr 50 55 60 SY Tip Au Tyr Cys Asp Val Pro Ser

Oys Ser Thr Oys @ LEU Al GGl na§5aA007 225R eI Ser G N Pro Gn Phe Arg
Ile Lys Ay Gy Lau Phe Ala Asp Ile 60 85 90 95 Ala Ser Hs Pro Tip Gn

Ala Ala | k&%PHe Ala Lys His Arg Arg Ser 100 105 110 13 May, 2005 WO
02140696 BEFFESHLF12920 6/13 Pro Gy Qu Axg Phe Leu Cys @y Gy lle Lau
‘Ile Ser Ser Cys Trp 115 120 125 1Ile Len Ser Ala Ala H's Cys, Phe An Gu
Arg Phe Pﬁggfri’% HEQ piNg: B 130 135 140 '

<212> DNA
16 <213> Artificial Sequence

<220> :
<223> Description of Artificial Seguence: coding
sequence of the N-terminal part of K25 molecule
13
<400> 5
tetgagggaa acagtgac 18.

n <210> 6 (SEQ ID NO:6)
<211> 42
<212> DNA
<213> Artificial Sequence

s <220>
<223> Description of Artificlal Sequence: cligonucleotid
sequence

<400> 6
3  gaggaggagg tggcccaggc ggcctceigag ggaaacaghkg ac 42

<210> 7 (SEQ ID NO:7)
<211> 42
a5 <212> DNA .
- <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: oligonucleotid
0 sequence

<406> 7
gaggaggagc tggceggect ggeccggteg catgttgtca cg 42

45 )
<21i0> 8 (SEQ ID NO:8}
<211> 26
<212> DNA
~ <213> Artificial Sequence
50
- <220>
<223> Description of Brtificlal Sequence: oligonucleotid
sequence ’

55 <40Q0> @
acatgcgace gtgacaggcec ggecag 26

- <210> 9 (SEQ ID NO:9)
o <2V1> 26
<212> DNA
¢ <213> Artificial Sequence

o <220>



Leu Thr Val Ile Lau Ay Arg Thr Tyr Axg Val Val Pro Gy Qu Qu
155 160 jo Qu A n Lys Phe Au Val Qu Lys Tyr Ile Val Hi W%z@% Phe Asp
165 170 175 Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu @ n Lau Lys Ser
Asp 180 185 190 15 Ser Ser Arg Cys Ala A n G u Ser Ser Val Val Arg Thr
Val Cys Leu 0 205 Pro Pro Ala Asp Lau @ n Lau Pr Trpn Thr GQu
Qys du Lanwgé"r%‘?%gzlo 215 220 Ay Ty, Ay Lys Hs Qu Aﬁﬁﬁﬁg‘ﬂ”é’g? Pro Phe
Tyr Ser Qu Arg Leu 225 230 235 240 55 Lys GQu Ala His Val Arg Leu Tyr
Pro Ser Ser Arg Cys Thr Ser G n 245 250 255 His Lau Lou Asa Arg Thr Val
Thr Asp Asn Met Lea Cys Ala Ay Asp 260 265 270 30 Thr Arg Ser Ay Gy
Pro Adn Ala Asn Len H's Asp Ala Cys An Ay 275 280 285 Asp Ser Ay Ay
Pro Lau ValysOpsed-eit:50: AsP: &k AlaGudVBl: TNloddted:sa 290 295 300 Val dy lle
Ile Ser Trp Gsyadeate Ay Cys Ay G n Lys Asp Val Pro 305 310 315 320 40
Gy Val THGO;'hr Lys Val Thr Ran Tyr Lau Asp Trp Ile Arg Asp Asn 325 330 335
Met Arg PLQ ggg;%a t& BEQ.IZ NO 13) <211> 335 <212> PRT so <213>
Artificial gequence <220> <§23> Description of Artificial Sequence: part
of the recanhi na}nt K2S _npl ecul e (nodified) 55

<210> 10 SEQ ID NO:10)

<211> 354

n <212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: part of the
" recombinant K28 mclecule
<400> 10
Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg
1 5 10 15

20
Gly Thr His Ser Leu Thr Glu Ser Gly Alz Sexr Cys Leu Pro Trp Asn
20 25 30

Ser Met Tle Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser Ala
25 - 35 40 45

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

s Rsp Ala Lys Pro Trp Cys Ris Val Leu Lys Asn Arg Arg Leu Thr Trp
65 70 75 B0

Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr
85 90 85
35 - .
Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala RAsp Ile Ala
100 105 110

Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro
Y 115 i 120 125

Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile
' 130 _ 135 140

+# Leu Ser Ala-Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu |
145 150 155 160

Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu
165 170 175
a0 )
Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp
180 185 190

Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys .Ser Asp Ser
55 195 200 205

Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Fro
210 215 220 ]

@ Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly
225 ’ 230 235 240

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

145 150



<400> 13 Ser Lau Thr Qu Ser Ay Ala Ser Cys Leu Pro Trp a Ser Met Ile 1

510 15 69 Leu Ille Ay Lys Val Tyr Thr Ala G n Asn Pro Se SMEN 9% Al a Leu
20 25 30 dy Lau Ay Lys Hs Asn Tyr Cys Arg Asn Pro Asp Ay Asp Ala Lys
35 40 45 13 May 2005 WO 02/40696 PCT/EPOL/ 12920 7/13 Pro Trp Cys H s Val

Lau
Ser
lie
Al a
Leu
Al a
140
150
Tyr
Pig
Pro
Ay
Arg

Lys Asn Lau Thr Trp Qu Tyr Cys 50 55 60 s_As ro Ser
Ser Thr“g/'%mggg Lau Arg @ n Tyr 5 Gln Pro 65 70 75" P“@LQZ he Arg

Lys Ay Gy Lau Phe Ala Asp Ile Ala Ser HHs Pro 85 90 95 |0 Trp @n
Ala Ile Phe Ala Lys His Arg Arg Ser Pro Ay Gu Arg 100 105 110 Phe
Cys Ay Ay Ile Lau Ile Ser Ser Cys Trp Ile Lau Ser Ala u 115 120 125
Hs Cys Phe G n Qu Arg Phe Pro Pro Hs H's Lou Thr Val Ile 130 135
20 Lou Ay Arg Thr Tyr Arg Val Val Pro Ay Qu GQu Au G@n Lys Phe 145
155 160u A@@l&/é[hl & Ly SyrTHro f4reSefahraHiis Thysse @inPlHe Asp Asp Asp Thr
165 170 175 25%9 Asp Asn Asp | f% Ala Lou Leu €°n Lou Lys Ser Asp Ser Ser
Cyss 180 1.d82s4 907 A @alGrir BguaSerketSedu Mal aMadiyAtsg Thhr Val Cys Leu Pro
Al a Asp 30 29-’5 200 205 Lau?@ n Leu Pro As#STrp Thr Au Cys G u Lau Ser
TYT oYy LYS 61y o1y 34962151220, 35, Hisndd BAA LQUn$eL, Pro Phe Tyr Ser Qu
Leu Lys Gow a Hs 2229230 235 240 300

»
Ser GLy Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val
305 310 315 320

Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly
15 325 330 335

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

» Arg Pro

<210> 11 (SEQ ID NO:11)
a  <211> 331

<212> PRT

<213> Artificial Sequence

<220>
30 <223> Description of Artificial Seguence: part of the
recombinant K25 molecule

<400> 11
Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys
35 1 ‘ 5 10 15

Val Tyr Thr Ala Glr Asn Pro Sexr Ala Gln Ala Leu Gly Leu Gly Lys
20 25 30

10 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
50 55 60
45 . )
Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile
65 70 15 ) 80

Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala
50 - 85 90 95

Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly
160 105 - 110

55 - Gly Ile Leu Ile Ser Ser CYS Trp Ile Leu Ser Ala Ala His Cys Phe
115 120 125

Gin Glu Arg Phe Pro Pro His Eis Leu Thr Val Ile Leu Gly Arg Thr
130 . 135 140
60
Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys
. 145 150 155 160

Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile




Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser G n His Lou Lou Asn 245 250 255
ao Arg Thr Val Thr Asp Asn Met Leu Cys Ala Ay Asp Thr Argl3dday 2885 260 265
270 dy Pro @n Ala Asn Lou H's Asp Ala Cys A n Ay Asp Ser Ay dy 0 275.
280 285 Pro Lou Val Cys Leu Asn Asp Gy Arg Met Thr Lou Val Gy lle lle
290 295 300 Trp Gy Lou Ay Cys Ay A n Lys Asp Val.. Val Tyr
Thr 305 318‘@%@%@0 Lys Val Thr Asn,Jyr Lou Asp Trp |igl/l?’§£‘ﬁ’s'g2 n Met
Arg Pro 325 330 335 SS <210> 14 (SE% I'D NO 14) <211> 343 <212> PRT so
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
part of the reconbinant K25 nolecule (nodified) 13 May 2005 WO 02[ 40696
8/ 13 PCT/ EP01/ 12920 <400> 14 Ser Qu Ay Asn Ser Asp Thr H's Ser Leu Thr
AQu Ser Ay Ala Ser 14,0 10 15 Cys {gu Pro Trp Asn,Ser Met Ile Leu 119 Gy
Lys Val Tyr Thr Ala 20 25 30 dn Asn Pro Ser Ala G n Ala Leu Gy Leu Ay
Lys Hi s Adfa Tyt tey§in 36 36 4G 4% NrgSAsHIPRS PFlGumep Ala Lys Pro Trp
Cys His, Val Leu Ly%a%sn 50 55 607715 Arg Arg Lau . Thr Trp Au Tyr Cys Asp
Val Pro Sekr Gys vSehral bir @S chbret0rtbr80a1aGhep lealslAriguGlra Tyr Ser G n Pro
An Phe Arg IlePy§s Gy Gy Le#& 85 90 95 205

Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Glu Ala Leu
§] 210 215 220

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

;5 Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn Brg Thr Val Thr
245 250 255

Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Sexr Gly Gly Pro Gln Ala
2690 265 270
20
Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys
275 280 285

Leu Bsn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu
5 . 290 285 . 300

Gly Cys Gly Gln iys Asp Val Pro Gly Val Tyr'Thr Lys Val Thr Asn
305 310 315 320

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

<210> 12 {SEQ ID NO:12)
35 <271> 338

<212> PRT

<213> Artificial Sequence

<220>
@  <223> Description of Artificial Sequence: part of the
recombinant ¥2S molecule (modified)

<400> 12
Ser Glu Gly Asn Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp
8 1 - 5 10 i5

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

s Ala Gln Ala Leu Giy Leu Gly Lys His Asa Tyr Cys Arg Asn Pro Asp
35 40 45

Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thz
) 50 55 60 ’
5 .
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Axg Gln
65 70 75 80

Tyr Ser Gin Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile
& ) 85 20 as

Ala Ser His Pro Trp Glmn Ala Ala Ile Phe Ala Lys His Arg Arg Ser
: 100 105 110



20 Phe Ala Asp Ile Ala Ser His Pro Trp G n Ala Ala Ile Phe Al a

110
120
130
Val
I'le
Al a
Ser
Leu
Au
H s
Leu
Arg
Asp
Leu
Asp
May

Lys 100 105
Hs Arg Arg Ser Pro Ay Au Arg Phe Leu Gys Ay Ay I1?eME3é%6/95e 25 115
125 Ser Ser Cys Trp Ile Leu Ser Ala Ala Hs Cys Phe G n A u Arg Phe
135 140 ,0 21:0 Pro His H's Leu Thr Val Ile Leu Ay Axg Thr Tyr Arg Val
145 15 0O Pro@dy Au du GQu d@n Lys Phe @ / Lys Tyr
Val H sg’i’%‘@éﬂﬁ%‘g 175 33 Lys Qu Rjg Asp Asp Asp Thr %ﬁ&%’?gﬁ’sn Asp Ile
Leu Leu G n 180 185 190 Leu Lys Ser Asp Ser Ser Arg Cys Ala G n Qu
Ser Val Val Arg 40 195 200 205 Thr Val Cys Leu Pro Pro Ala Asp Leu G n
Pro Asp Trp Thr du 210 215 220 45 Cys G u Leu-Ser Gy Tyr Ay Lys His
Ala Leu Ser Pro Phe Tyr 225 230 235 240 Ser GQu Arg Leu Lys Qu Al a
Val Abgp t8Uc1LYArgP¥e 1281 cySafiy A 1245220 266 ses@yLysp Thr Ser G n His Leu
Asn Arg Thritwal Thr Asp Asi20Met Leu 2601285 270 Cys Ala Gy Asp Thr
Ser Yo Pr 1 . 285 Ala Cys A n dy
Ser, %%‘ %‘Syseﬁr%afielg @sf‘iﬁ@et‘%ﬁ d&“’sﬁrﬁgﬁ %53’/%2‘25?% 300 60 Arg Met Thr
Val Ay Ile lle Ser Trp Ay Leu G s dy dn_ 305 310 315 320 Lys
val PEI%D@IyVE‘&’aPeTVF Gll%rArEy%‘r\?’aYF Bfﬁrlaﬁﬁl 5% LG ASHE Trp 325 330 335 13
2005 02/ 40696 PCT/ EP01/ 12920 9713

o Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp
165 170 175

Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leun Lys Ser Asp
180 185 150

Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys lLeu
185 200 205

Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser
n 210 215 220

Gly Tyr Gly Lys His Glu Ala Leu Ser Proc Phe Tyr Ser Glu Arg Leu
225 - 230 235 240

zx  Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln
245 250 . 255

His Leu Leu Asn Arg Thr val Thr Asp Asn Met Leu Cys Ala Gly Asp
260 265 270
30
Thr Arg Ser Gly Gly Fro Gln Ala Asn lLew His Asp Ala Cys Gln Gly
275 280 285

Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu
35 290 295 300

Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Proc
305 310 315 320

0 Gly val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn
325 330 335

Met Arg Pro

45

<210> 13 (3EQ ID N0:13)
<211> 335 .
<212> PRT

s~ <213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: part of the
recombinant X285 molecule (modified)
35 .
<400> 13
Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile
1 5 10 15

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

" Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Rla Lys
35 40 45




Ile Arg Asp Asn Met Arg Pro 340 s <210> 15 (SSQ ID NQlSi <211> 343
<212> PRT <213> Artificial Sequence 10 <220> <223> Descr{pVryA003
Artificial Sequence: part of the reconbinant K2S nolecule (nodified) is
<400> 15 Ser Gu Gy Asn Ser Asp Thr His Ser Leu Thr Qu Ser Gy Ala Ser 1
510 15 Cy o Trp Asn Ser Met Ile Leu lle Gy Lys Thr Ala 20
20 25 30 G%rﬁ}éggéro Ser Ala @ n Alg,keu Gy Leu Ay LyggﬁFEOI@ﬁ Tyr Cys
35 40 45 25 Arg Asn Pro Asp Gy Asp Alla Lys Pro Trp Cys His Val Leu Lys Aso
50 55 60 Arg Arg Leu Thr Trp Gu Tyx Cys Asp Val Pro Ser Ser Ser Thr Cys
65 70 75 so 30 Ay Leu Axg A n Tyr Ser An Pro Gdn Phe Arg lle Lys Ay Qy
Leu 85 90 95 Phe Ala Asp Ile Ala Ser Hs Pro Trp An Ala Ala Ile Phe Al a
Lys 35 100 105 110 His Arg Arg Ser Pro Ay Qu Arg Phe Leu Cys Ay Ay lle
Leu Il e 2dbrdP0ydlRE 40 Ser LgersnCygy Ayphehl BrlBey SerryvAlcgsAla His Cys Phe G n
Gu Rrg Phe 98B0 135 140 Pr&# Pro His His [%8u Thr Val lle Leu Gy Arg Thr

Tyr Arg Val, Val prolder 3005d08m-16R cronraq@m @rtbeGdinCﬂry A@n Lys Phe Gu
Val Qu Lyss Tyr Ile Val His 165 170 1755

Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro
85 90 95

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

Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Sex Ala
Is 115 120 125

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

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

Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr
165 170 : 175
25 .
Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys
180 185 120

Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
0 195 200 205

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

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

Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn
245 250 255
42 ’
Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly
260 265 270

Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly
45 275. 280 285

Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
220 295 300 '

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

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Preo
325 ‘ ) 330 335
55

<210> 14 (SBEQ ID NO:14)
<211> 343
<212> PRT

g0 <213> Artificial Segquence

<220>
<223> bescription of Artificial Sequence: part of the
recombinant K25 molecule (modified)



Lys Gu Phe Asp Asp Asp Thr Tyr Asp Aso Asp Ile Ala Leu Len A n JO 180 185
190 Leu Lys Ser Asp Sex Ser Arg Cys Ala G n A u Ser Ser V& Mgy0@§g 195
200 205 ss Thr Val Cys Leu Pro Pro Ala Asp Leu @ n Leu Pro Asp Trp Thr Qu
210 215 220 Cys GQu Leu Ser Ay Tyr Gy Lys Hs Qu Ala Leu Ser Pro Phe
Tyr 225 2 40 60 Sex Qu Arg Leu Lys Gu Ala H s_Va eu Tyr
Pro Ser Sefg’ﬂﬁ’g’% 45 250 255 Cys Thrg,ser An Hs Leu Leﬂgﬁé%ﬁ[A%é&Thr_ Val
Thr Asp Asn Met Leu 13 May 2005 WD 02/40696 PCT/EPO /12920 .10113 260 265
270 Cys Ala Gy Asp Thr Arg Ser Gy GQY Pro Adn Ala Asn Leu H's Asp 275
280 285 Ala Cys Gn Ay Asp Ser Ay Ay Pro Leu Val Cys Leu Asn Asp Gy

290 295 300 Arg Met Thr Leu Val Ay Ile lle Ser Trp Ay Leu Ay Cys Gy
G@n 12 305 310 315 320 Lys Asp Val Pro Ay Val Tyr Thr Lys Val Thr Asn Tyr
Leu Asp Trpe0>325 330 335 1Is Ile Arg AS-P Asn Met Arg Pro 340 <210> 16 (SEQ
D NQ. 16) So06 ] b a1 B RISty TRrE G BgiiEnce  <220> | s <2233
Description of Artificial Sequence: part of the reconbinant K2S nol ecul e
(nodi fi edry=<#002rd BrrSsn MaM€E DleAl@ llaucl@ YysL&W GWryrhkydaHi s Asn Tyr Cys Arg
Asn Pro 30 1 5 10 % 25 30

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

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

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

Gly Leu Arg Glu Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 90 95
0 .
Phe Ala Asp Ile Ala 3er His Pro Trp Gln Ala Ala JTle Phe Ala Lys
100 105 110

His Arg Arg Ser Pro Gly.Glu Arg Phe Leu Cys Gl& Gly Yle Leu Ile
25 ) 115 120 125

Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe
130 135 140

3 Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val
14% 150 155 160

Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His
165 170 175
5 .
Lys Glu FPhe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln
180 185 130

Leu Lys Ser Asp Ser Ser Arg Cys &la Gln Glu Ser Ser Val Val Arg
] 195 200 205

g . Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu
| 210 215 220

45 Cys Glu Leu Ser Gly Tyxr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr
225 230 235 240

Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg
245 250 ’ 255
5o’ :
Cys Thr Ser Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu
) 260 265 270

Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp
55 275 280 285

Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Rsp Gly '
290 295 300

& Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln
305 3i0- 315 320

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



60 40 Ile Al a Ser
70 75 80
4S 85 90 9

100 105

Au
Au
Adn

Ser .

115
Phe
Leu
Val

Pro Asp

Ser
‘Ser
Thr
Ay
Ay

Au
Her
Asp
Pro
Ay

15

0

25

k)

35

40

=

50

35

117

Pro Ser

110 30 His Lou Thr Val
120 125 du du @n Lys Phe du Vval
130 135 140 55 Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu
Ser Arg Cys Ala A n du Ser

Lys Ser
Val Arg Thr Val

Cys 60 165 170 175 Leu Pro Pro Ala Asp

TEp: ®w Ag b0y @ouPiceu

u Ser Ala Al a

Cys Ser Thr
45 @dn Tyr Ser An Pro Gn Phe Arg Ile Lys Ay Gy Leu Phe Ala Asp 50 55

Cys Ay

Asp Gy Asp Ala Lys Pro Trp Cys H's Val Leu Lys Asn Arg Arg Leu 20 25 30
3S Thr Trp A u Tyr Cys Asp Val

Mgy 2pep 35 40

Hs Pro Trp Gn Ala Ala lle Phe Ala Lys H's Arg Arg 65

y GQu Arg Phe Leu Cys Ay Ay Ile La
gﬁ{?rﬂgﬁ(fbf)g Le Hihis Cys Phe G n GQu

ey 00 5,

fo Pro Hs

Ile Leu Ay Arg Thr Tyr Arg Val Val Pro Ay

145 1 SO 155 160 Asp Ser

G u Lys Tyr

Ile Val H's Lys

Leu G n Leu

180 185 190 13 May 2005 WD 02/40696
PCT/ EPO /12920 11?%3 Her Gy Tyr Gy Lys Hs Gu Ala Leu Ser Pro Phe Tyr

Arg '... 195 200 205 ',.

ARZLOEVS TUEQ TR0t 15)

ASPURE¥SLeu Cys Ala Gy ' ..
G oAl A e AT bt b edbokirse ASP Ala Cys G n ..

Pro Leu Val Cys Lou Asn Asp Ay Arg Met Thr

<220>

<223> Description of Artificial Sequence:

Len Lys Gu Ala H's Val Arg Leu Tyr Pro
s 210 215 220 A n H's Leu Leu Asn Arg Thr Val
225 230 235 240 10 Asp Thr Arg Ser Gy
245 250 255 dy Asp Ser
260 265 270

recombinant K28 molecule {modified)

<400> 15
Ser Glu Gly Asn Ser
1 5

Cys Leu Pro Trp Asn
20

Gln Asn Pro Ser Ala
35

Arg Asn Pro Asp Gly
50

Arg Arg Leu Thr Trp
65

Gly Leu Arg Gln Tyxr
85

Phe Ala Asp: Ile Ala
100

His Arg Arg Ser Pro
115

Ser Ser Cys Trp Ile
130 -

Prc Proc His His Leun
145

Pro Gly Giu Glu Glu
165

Lys Glu Phe Asp Asp
180

-Leu Lys Ser Asp Ser
195

Thr Val Cys Leu Pxo
210

Cys Glu Leu Ser Gly
225

Ser Glu Arg Leu Lys
245

Cys Thr Ser Gln His

Asp Thr His Ser Leu

Ser

Gln

Asp

Glu

70

Ser

Ser

Gly

Leu

Thr

150°

Gln

Asp

Serxr

Pro

Tyr

230

Glu

Met
Ala
Ala

55
Tyr
Gln
His
Glu
Ser
135
Val
Lys
Thr
Arg
ala
215

Gly

Ala

Ile
Leu

40
Lys
Cys
Pro
Pro
Arg
120
Ala
Ile
FPhe
Tyr
Cys
200
Asp

Lys

His

Leu Leuw Asn

Len

25
Gly
Pro
Asp

Gln

Trp
105
Fhe
Ala
Leu
Glu
Asp
185
Ala
Leu
His
Val

Arg

10

Ile
Leu
Trp
Val
Phe

90
Gln
Len
His
Gly
Val
170
Asn
Gln
Gln
Glu
Arg
250

Thr

Thr
Gly
Gly
Cys
Pro

15
Arg
Rla
Cys
Cys
155
Glu
Asp
Glu
Leu
Ala
235

Leu

Val

Glu

Lys

Lys

His

60

Ser
Ile
Ala
Gly
Phe
140
Th:
Lys
Ile
Ser
Pro
220
Leu

Tyr

Thr

part of the

Ser Gly Ala

Val
Ris

45
Val
Ser
Lys
Ile
Gly
125
Gln
Tyr
Tyr
Ala
Ser
205
Asp
Ser

Pro

Asp

Tyxr
30
Asn
Leu
Ser
Gly
Phe
110
Tle
Glu
Arg
Tle
Leu

150

Val

Trp

Pro

Ser

Asn

15

Thr

Tyr

Lya

Thr

Gly

85

Ala

Leu

Arg

Val

Val

175

Leun

Val

Thr

Phe

Ser

255

Met

Sar
Ala
Cys
Asn
Cys

a0
Leu
Lys
Iie
Phe
Val
160
His
Gln
Arg
Glu
TYE
240

Arg

Leu




n Leu Val Ay lIlelle Sex Trp Ay Leu Ay Cys Gy G@n Lys Asp val '... 275

2B0 285 Pro Ay Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp3 Mag 2809 Asp 20
290 295 300 '.. Asn Met Arg Pro 305 's <210> 17 (SEQ ID NO:17) <211> 268
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: p he reconbi nant K28 nol ecul e (nodified)... <400> 17 Ser
Cys Ser Thrw&oszaﬁggit’/ Leu Arg @ n Tyr 3 G n Pro Gn Phe g;jyﬁi}%l%ggo 15 11le
Lys Gy Ay Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gn Ala ',. 40 20 25
30 Ala Ile Phe Ala Lys H's Arg Arg Ser Pro Ay Qu Arg Phe Leu Cys 35 40
45 45 @y Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala H's Cys. 50
55 60 Phe Gn Qu Arg Phe Pro Pro H's Hi's Leu Thr Val Ile Leu Ay Arg 65
70 75 80 so Thr Tgr Arg Val Val Pro Ay Au Au Ju d@n Lys Phe du Val
Gu 85 90 95 Lys Gﬂ/r Ile Val Hi %65Lys G u Phe Azs78 Asp Asp Thr Tyr Asp Asn
Asp s6 10@yd@b: tiPasd ke Alaskemyd ely fHonclneatal ass SerriAsppSer Ser Arg Cys Al a
Gn Ju 115 12@7825 60 Ser Sef8Wal Val Arg TH® Val Cys Leu Pro Pro Al a Asp

Leu G n L%'lla gg’égulr;l'%ﬁy ;:é}_:psenplégy eﬁppﬂér QeuT‘Fgl @suLe@%nc'}dé (lj-l‘j:‘yu Ser d y Tyr a y
Lys Hs Gu Aba 295 300

Arg Met Thr Leu Val Gly Ile Ile Sexr Trp Gly Leu Gly Cys Gly Gln
m 305 310 315 320

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

5 Ile Rrg Asp Asn Met Arg Pro
340

<210> 16 (SEQ ID NO:16)
w  <211> 308

<212> PRT

<213>» Artificial Sequence

<220>
15 <223> Description of Artificlal Sequence: part of the
recombinant K2S molecgule (modified)

<400> 16
Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro
10 1 5 10 15

Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu
20 25 30

» Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Axg
35 46 45

Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp

50 55 60
%0 :
Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg
65 70 75 80

Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys
L ' 85 o0 95

Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe Pro Pro His
100 105 110

s His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu
115 - 120 125

Glu Glu Gln Lys Phe Glu Val Glu bLys Tyr Ile Val His Lys Glu Phe
130 135 140
i3 )
Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser
145 150 155 160

Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys
&0 165 170 175 :

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



145 150 155 160 13 May 2005 WO 02/40696 PCT/ EP01/12920 12/13 Leu Ser Pro
Phe Tyr Ser Gu Arg Leu Lys Gu Ala His Val Arg Lau 165 173May28005 Tyr pro
Ser Ser Axg Cys Thr Ser Gn H's LeU LeU Asn Arg Thr Val 180 185 190 Thr
Asp Asn Met Leu Cys Ala Ay Asp Thr Arg Ser Ay Ay Pro Gn 195 200 205
Ala Asn Leuydeubep Ala Cys Gn Gy Asp Ser Ay Gy Pro ;,ggmy@nglo 215
220 Cys Lau Asn Asp Gy Arg Met Thr 14u Val Ay Ile Ile Se rpo Ay is 225
230 235 240 Leu Ay Cys Ay Gn Lys Asp Val Pro Ay Val Tyr Thr Lys Val
Thr 245 250 255 20 Asn Tyr Lau Asp Trp Ile Arg Asp Asn Met Arg Pro 260
265 <210> 18 (SEQ ID NO 18) 25 <211> 527 <212> PRT <213> Hono sapi ens
(tPA) <400> 18 30 Ser Tyr Gn Val Ile Cys Arg Asp Qu Lys Thr Gn Met Ile
Tyr G n  Jseb 6l 13 crorhs Mis c(d maSesu IeprdoarheAtg fR0siValrglau Arg Ser Asn Arg
Val GQu 20 25 302 Tyr Cys Trp &P Asn Ser A yZ2lA&rg Ala G n Cys His Ser Val

Pro Val = 33,405 43, LY$ n9EWa. %S §§I|%’F? B PEQ O YSPe Asn Gy Ay Thr Cys
Gn Gns 40 055 60 Al a Leulgl'yr e Ser Asp Phe Val Cys Gn Cys Pro Qu

Gy Phe Ala 65 70_75 80_ 45 G@/ L‘}r/ﬁs Cys (%%s; GQu_lle Asp Thr Arg Ala Thr
Cys Tyr GYRALH B6F A°85°9Grd5™ &Yy "H &Fsgie {ir " A ¢ 3y gﬁ%r Trp Ser Thr Al a
Gu Ser Ay Ala Qu

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

Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr
260 265 270
1$
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
20 290 295 300

Asn Met Arg Pro
305

3
<210> 17 {SEQ ID No:17)
<211> 268 )
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: part of the
recombinant K23 molecule (modified)

33 <400> 17
Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Axy
1 5 10 15

Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala
10 20 25 . 30

Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys
: 35 490 45

4 Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
5C 55 60 '

Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg
65 70 . 75 BO

5 .
Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu

85 50 85

Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp
55 100 105 110 .

Tle Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu
115 izo 125

&  Ser Ser Val)l Val Arg Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu
: 130 : 135 140

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



100 105 110 50 Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala G n Lys Pro Tyr Ser
Gy 115 120 125 Arg Arg Pro Asp Ala Ile Arg Leu Ay Leu B MangeddHi s Asn
Tyr Cys 55 130 135 140 Arg Asn Pro Asp Arg Asp Her Lys Pro Trp Cys Tyr Val
Phe Lys Ala 145 150 155 160 60 Ay Lys Tyr Ser Ser A u Phe Cys Ser Thr
Pro Ala Cys.Se Gy 165 170 175 Asn Ser Asp Cys Tyr_Phe Asn d

Ser Ala Tyr“@rdg’;zl"gs'g Thr H's 180 195 190 13 May 2005 V\o"gTQF’Zi’gééé" Y
PCT/ EPO /12920 13/13 Ser Lau Thr A u Ser Ay Ala Ser Cys Leu Pro Trp Asa
Ser Met Ile 195 200 205 5 Leu lle Ay Lys Val Tyr Thr Ala A n Asa Pro Ser
Ala A n Ala Lau 210 215 220 dy Lau Ay Lys H's Asa Tyr Cys Arg Asa Pro
Asp Ay Asp Ala Lys 225 230 235 240 10 Pro Trp Cys His Val Leu Lys Asa
Arg Arg Lau Thr Trp GQu Tyr Cys 245 250 255 Asp Val Pro Ser Cys Ser Thr
Cys Ay Ledh 006 mhe Tipk R€rc1@ Mg Peo 135 cR6R1260 240a-d3dh Phe Arg Ile Lys Ay
Gy Leu Phe Ala Asp 1488 Ala Ser Hiso 275 280 28B Trp Gn Ala Ala lle
Phe Ala Lys His.Ar er.. Pr 9 0 Phe Lau Cys dy
Ay 11é % ﬁ"eseéeﬁ’ﬁé[e”g %ismfrs%r %éé H%e&‘aﬁg%% A a%%zs%g’ 0 310 320 A hid
Cys Phe A n Gu Arg Phe Pro Pro His,His Leu Thr Val Ile 3 25 330 335 Lau
Ay Arg THF ﬁﬁyri‘zr‘%t\}‘&rl VaIMergy &Y & O G ALY Phe 30 340 345 350

]
Aiz Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val
210 215 220

Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Tle Tle Ser Trp Gly
5 225 230 235 240

Leu Gly Cys Gly Gln bys 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
260 265

<210> 18 {SEQ ID NQ:18)
5 <211> 527

<212> PRT

<213> Homo saplens {tPA)

<400> 18
an Ser Tyr Gln Val Ile Cys Arg Asp Glu Lys Thr Gln Met Tle Tyr Gln
i 5 . 10 15

Gin His Gln Ser Trp Leu Arg Pro Val Leu Arg Ser Asn Arg Val Glu
20 25 30 :

Tyr Cys Trp Cys Asn Ser Gly Arg Ala Gln Cys His Ser Val Pro Val
38 10 45

Lys. Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr Cys Gln Gln
40 50 55 60

Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu Gly Phe Ala
65 70 15 80

55 Gly Lys Cys-Cys Glu Ile Bsp Thr Arg Ala Thr Cys Tyr Glu Asp Gln
85 90 95

Gly Ile Ser Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser Gly Ala Glu
100 105 110 ’
50 .
. Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gln Lys Pro Tyx Sexr Gly
115 120 125

Arg Arg Pro Asp Ala Tie Arg Leu Gly Leun Gly Asn His RAsn Tyr Cys
55 130 135 140

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

@ Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Preo Ala Cys Ser Glu Gly
165 170 175

. Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg Gly Thr His
: 180 185 130




Val

390
Lys
Al a

Leu.

Asp
Adn
Ay
Gy
Leu

I

15

El

25

40

L&

0

35

a0

G u Lys Tyr

Hi s@&%ggﬁé}

Gy Asp Ser Ay Ay 465 470 475 480 55 Pro Lau Val

Arg Met Thr Ay llelle

@ n Lys Asp Val
Aspr Tep thi enAsgr Asp aRanedVeis

Leuw
Gly
225
Pro
Asp
Gln
Trp
Phe
305
Leu
Glu
Asp
Ala
385
Leu
Hisz

_Val

Gly
465
Pro

Sexr

Lys

Ile
210
Leu
Trp
Val
Phe
Gln
290
Leu
Hig
Gly
Val
Asn
370
Gln
Gln
Glu
Arg
Thx
450
Pro
Leu

Trp

Val

195

Il e Val

H's Lys Gu Phe Asp Asp Asp Thr
3S Asp Asa Asp Ile Ala Leu Leu @ n Leu Lys Ser Asp Sefl3
3BO Ala Gn du Ser

Ser Val

Lau Val

Val

Arg

Pro Ay Val

Gly Lys Val Tyr

Gly
Cys
Pro
Arg
275
Ala
Cys
Cys
Arg
Glu
355
Asp
Glu

Leu

Ala

Lys

His

Ser

260

Ile

Ala

Gly

Phe

Thr

34¢

Lys

Ile

Ser

Pro

Leu

- 420

Leun
435
Val
Gln
Val

Gly

Thzr
515

Tyr

"Thr

Ala

Cys

Leu

500

Asn

His
Val
245
Cys
Lys
Ile
Gly
Gln
325
Tyr
Tyxr
Ala
Ser
Asp
405
Ser
Pro
Asp
Asn
Leu
485

Gly

Tyx

Asn
230
Leu
Ser
Gly
Fhe
Ile
310
Glu
Arg
Ile
Leu
Val
390
Trp
Pro
Ser
Asn
Leu
470
Asn

Cys

Leu

Thr
215
Tyr
Lys
Thr
Gly
Ala
295
Leu
Arg
Val
val
Leu
375
val
Thr
Phe
Ser
Met
455
His
Asp

Giy

Asp

200

Ala
Cys
Asn
Cys
Leu
280
Lys
Ile
Phe
Val
His
360
Gln
Axryg
Glu
Tyr
Arg
440
Leu
Asp
Gly

Gln

Trp
520

Gln

Arg

Arg

Gly

265

Phe

His

Ser

Pro

Pro

345

Lys

Leu

Thx

Cys

Ser

425

Cys

Cys

Ala

Arg

Lys

505

Ile

Arg Thr Val

D

5 Hs u Ala Leu Ser
425 430 Val
Leu Asa 435 440 445 50 Axg

Tyr
Val

Pro Phe Tyr Se
Pro Ser

Béb’ 5 355 360

BPy Cys 370

Cys Leu Pro Pro Ala Asp
395 400 40 Leu dn Lau Pro Asp Trp Thr GQu Cys GQu Leu Ser Ay Tyr

Ser

Retebyas, e o

Thr Asp Asa Met Leu Cys Ala
Thr Arg Ser Ay 450 455 460 Gy Pro Gn Ala Asa Leu His Asp Ala

BNugpddr trp &shSsdr2@k£ 525

Asn
Asn
Arg
250
Leu
Ala
Arg
Ser
Pro

330

Gly

Glu-

Lys

Val

Glu

410

Glu

Thr

Ala

Cys

Met
490

Asﬁ

Arg

Pro

Pro

235

Len

Arg

Asp

Arg

Cys
315

His,

Glu
Phe
Ser
Cys
395
Leun
Arg
Ser
Gly
Gln
475
Thr

Val

Asp

Ser
220
Asp
Thr
Gln
Ile
Ser
300
Trp
His
Glu
Asp
Asp
380
Leu
Ser
Leun
Gln
Asp
460
Gly
Leu

Pro

Asn

205

Ala
Gly
Trp
Tyx
Ala
285
Pro
Iie
Leu
Glu
Asp
365
Ser
Pro
Gly
Lys
His
445
Thr
Asp
Val

GLy

Met
525

Gln
Asp
Glu
Sexr
270
Sex
Gly
Leu
Thr
Gln
350
Asp
S3er
Pro
Tyr
Glu
430
Leu
Arg
Ser
Gly
Val

510

Arg

Ala
Ala
TYY
255
Gln
His
Glu
Ser
val
335
Lys
Thr
Arg
Ala
Gly
415
Ala
Leu
Ser
Gly
Ile
485

Tyf

Pre

Leu
Liys
240
Cys
Pro
Pro
Arg
Ala
320
Ile
Phe
Tyr
Cys
Asp
400
Lys
His
Asn
Gly
Gly
480

Ile

Thr

Cys

Leu Asa

485 490 495 Ser Trp Ay Leu Gy .
Tyr Thr 69 Soo 505 510 Lys Val

Thr Asa





