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WO 2005/095449 PCTIEP2005/002177 Method for the purification of an
N-terminal fragment of hepatocyte growth factor The invention relates to a

WORHEEFH the purification of the N-terminal four kringle-con®@iffg2005/002177

fragment of hepatocyte growth factor (NK4). Background of the Invention
5 Hepatocyte growth factor (HGF/SF) is a polypeptide identified and
purified by Nakamura, T., et at, Biochem. Biophys. Res. Common. 22
(1984) 1450-1459. It was further found that hepatocyte growth factor is

identical to scatfter (SF ner t al. c Natl. Acad.
Sci. USA 88 (%@ﬁ“?ég‘i r’z‘tlg"b%m%??%‘f@ﬁ‘ VSRR the
development of a number obﬁbﬂp#&othegmypbé:aﬂmmcludmg proliferation,
mitogenesis, formation of branching tubules and, in the case of tumor

(o invasi nan taS|s sreV| ee Stuart, KA., et
o RIS D S e o S EAf o At i A fptnat four
hdmgb%@géaum&%mtnfm«mwmwkf@!:om(m%bhem. |

Biophys. Res. Comm. 163 (1989) 967-973; Nakamura, T., et al., 15

N% %Z_E% (égﬁgfo 44.3! :Sekl T., et al., Biochem. and Biophys. Res.
Tashlro K., et at, Proc. Natl. Acad. Sci. USA

87 (1990) 3200-3204; Okajlma A., et al., Fur. J. Biochem. 193 (1990)

378ep3l)ciitenasfutinaesau(H GTHE RN iH & pEkepgdeeiieteifise hAK purified by

Coga@mgrgfiheet'sktq;{aug@hb%mp fomaincand the, fur @é‘@ﬁ M It was

of HGF/SE has 20 pharmacolog| roperties that are completely

diffeFEIE SHREh SR el pRste, S %f?ﬁdédﬁi%‘?%%&r?ﬁﬁ%ﬁ"céaﬁ?or (SE),
HGeWERaonKid.matiity Bret tiathvisidn Sef. dofon 88 0C&Y1¢eIR) At HIGE is a

a SRANGIGS0ESS IRUDIRIBFHRHP HEROLET,
dﬁ%ﬁéus ( r, C..etal.,. Int. J. éa cer 82%2%202% 563- 5790&“2?2 Ke%(%wpes

e B oA EoEs Rl 0 HIHOR b PR PSR 3pdogn the
(1@@573)015 Biateclie, m@lomsbgm@smms(lma 015 BOSAY, b Stgart, KA., et

prgpa[rﬁd]agggr@m(;p quﬁ@@ pj the art (Date, K., et al., FEBS Lett. 420
(1997) 1-6) by recombinant expression of HGF cDNA in CHO cells and

subsequent digestion with pancreatic elastase. Two other isoforms of
HEPLINRT Bitel MRS Pwnesdigfthe v hesmisarepsadipngnd aaneg{divageide, K. et
thell\-Bioatieal. ddimsinsaitks. Comm. 163 (1989) 967-973; Nakamura, T., et al.,

Nature 342 (1989) 440-443; Seki, T., et al., Biochem. and Biophys. Res. Comm. 172
(1990) 321-327; Tashiro, K, et al., Proc. Natl. Acad. Sci. USA 87 {1990) 3200-3204;
Okajima, A., et al.,, Bur. J. Biochem. 193 (1990) 375-381).

It was further found that an HGF/SF fragment, termed NK4, consisting of the
N-terminal hairpin domain and the four kringle domains of HGF/SF has
pharmacological properties that are completely different from those of HGF/SE,
and is an antagonist to the influence of HGE/SE on the motility and the invasion of
colon cancer cells, and is, in addition, an angiogenesis inhibitor that suppresses
tumor growth and metastasis (Parr, C., et al., Int. J. Cancer 85 (2000) 563-570;
Kuba, K., et al., Cancer Res. 60 (2000) 6737-6743; Date, K., et al., FEBS Lett. 420
(1997) 1-6; Date, K., et al., Oncogene 17 (1989) 3045-3054).

NK4 is prepared according to the state of the art (Date, K, et al., FEBS Lett. 420
(1997) 1-6) by recombinant expression of HGF ¢cDNA in CHO cells and subsequent
digestion with pancreatic elastase. Two other isoforms of HGF (NK1 and NK2)
encoding the N-terminal domain and kringle 1, and the N-terminal domain and



2 kringles | and 2, respectively, were produced in E.coli via the inclusion
body route (Stahl, S.J., Biochem. J.326 (1997) 763-772). According to
Stahl, naturation of NKI or NK2 was performed in 100 mM TRIS/HCI pH

. 7.5 containing 2.5 in,urea, 5 mM, reduced.glutathione (GSH) and 1 mM
kg O e e PR TSl S e ot
S.J., Bihperdex?H 285010 TShg wleo dRISHEH, ThaatendT RISIufRK2 was
perforﬁﬁ%)fg ' W@E%ﬁelfﬁtﬁ@{l_@(ﬂtﬁﬁ I %ﬁ%ﬁﬁ@?'@%‘ﬁfé&nﬂ ;ﬂmglci{ﬁ%degq?t&thione
according 1o ing inyesugatons o INVeNLors.to a consigerapie amoun
<GSHz&f"1§dom%éd%%F§ﬁ%sa %«fﬁﬂ%& wémm@& BXPRHRET AUBRtLacseduently on
a SupeniesiBiig mainhnofsGS HisotKikSd R4, THerefore IR Hcthfdisnotding to the

state HSRIUAN RS SAOMNRRLRERAHGIRR;0h NS A< D CORFIACIARIS 1AV S ons of the
and sufficient purity (for therapeutic use). Summa% of the Invention

mventapckydireniidarahle a8)eet (Herhadt iRty foriRk Frotgatibgd by the
inventNriexminalfouiaingleasitaintgeiagent of hepatocyte growth factor
(NK4) by expression of a nucleic acid encoding said NK4 in a microbial
host cell, isolation of inclusion bodies containing said NK4 in denatured
Thereformthspmisihzdtiornot trelidciosids boviadiaad mankation ofith&denatorederable

amouPHKAin e REasB0LeyqFS SirapdiRSRE, characterized in that

solubilization and naturation are performed at pH 7-9 in phosphate

buffered solution. It was surprisely found that the use of potassium
Sumnphosphisddibveffeoin a pH range between 7 and 9, preferably between pH

8 and 9, leads to a considerable improvement in yield and purity of NK4.

Preferably NK4 is dialyzed after naturation with phosphate buffer pH 7-9
AccondipgitfoaditsrmsthLeGriftdaasifrs gemelned Yre RIBRFE My aFopfeBienal four
kringliieraatidpchgmatagsaplayadhe: presencecodphrasphate duffesspdd 49 nucleic
acid SISIERINE RS of DUty arpenyl sppharess.as: cIOMAIQQIARNIG w sining said

materidl’is especially pre¥erred. Detailed Bescrlptlon of the Invention

NK4 idlenairrd form wibifflgatioked theiadusnarbodiveiednasereieavedha denatured
NK4 ar3Hbynikel 468 aminaRrids S0ddddsbRuait of 234 FMIRAALIES, M naturation

cleavage between amino.acids R494 and .V495. The N-terminus of the
are DRI 1 Pt SO TG A BB P2008/002177 3
It was surprisely found that the use of potassium phosphate buffer in a pH range between 7

and 9, preferably between pH 8 and 9, leads to a considerable improvement in yield and
purity of NK4.

Preferably NK4 is dialyzed after naturation with phosphate buffer pH 7-9 for at least 24
hours. Purification is performed preferably by hydrophobic interaction chromatography in the
presence of phosphate buffer pH 7-9, whereby the use of butyl- or pheny! sepharose as

chromatographic material is especially preferred.

Detailed Description of the Invention

Human HGF is a disulfide-linked heterodimer, which can be cleaved in an g-subunit of 463
amino acids and a f-subunit of 234 amino acids, by cleavage between amino acids R494 and
V495, The N-terminus of the a-chain is preceded
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by 31 amino acids started with a methionine group. This segment includes

wé ﬁj@@sgﬁquence of 31 amino acids. The a-chain starts at am%%gs%?mm

and contains four kringle domains. The so-called "hairpin domain

consists of amino acids 70-96. The kringle 1 domain consists of aniino

acids 128-206. The kringle 2 domain consists of 5 amino acids 211-288,

the kringle 3 domain consists of amino acids 305-383, and the kringle 4

dohyai eonsistsids ataitiol acidsBetthBs bictloecne Bits sqppiextmafieles a signal

’?\’g@% A %@gl\}t%t ﬁkﬁ_&%{&f%!%@‘?ﬂ%%ﬁrﬁfcﬁ@f | Qlé’a?iéﬁ@ M@ﬁd%ﬁﬁﬁgoggains four
- or an N-tepminal fr therepf (always beginning with a ,

e SR SRR BTl e TR SR AR AT o The

thi§agkel aoorig asnssioobmugicat kol dihnbtiafflectethnain consists of

a?fﬁsﬂ' oMy tmaeb .@lgiszs&lrmmg%mafs&asﬁ%@@ﬁ%s@_ ?ﬁ%&ﬁ@?ﬁiﬁ@?&s&s& and the

affecting the biological properties o specially nat affecting its ,

R e R e R S ke himarey

variations are described, for example, in WO 93/23541. The activity of

NKdKg anarduigddsha sratigoassayiscsaming ooPampleaid i K4-288 or an

b inantl it th ducti f bi

e R SN A LS R S Rl e
(19575498 St BiPrecomismsit ek rédsiem ofam ikhienBysimaadilong as its
aciviabogpplgpoatetesireeats, affdestribedditon. thikd glyRopmiivhast these
a %ﬁgﬂ@ﬁ,ﬂ%&ﬁﬂw&%ﬂ%ﬁl%@gi@&f §1§§€%¥&e(g¥ TP ﬁers(%)feciaﬂy not

alone) and has the in‘vivo biologjcal activity of 2 using Inhibition of .
B GFBA R, S5 ARSI BB 4. FHE NP B S ehrivich
be proaimed by rdoontirdaftmeangle, proR&IPARBEL 356l . eRpressionyinof NK4 is
prokanyptici nost &%Hér%a%%@dgdﬁ%%seﬁ&%gﬂ@t&.d into a suitable
expression vector, according to methods familiar to a person skilled in the

art. Such an expression vector preferably contains a regulatable/inducible
proNfoterat e 250decrbiscmnbivmilys tibrrirtiothredddnttorexpressioinant

inte@nsaiifatie srshce ligie Ao dlafaeqliDand therransformesheelids) 1-6) or
culgur?d g&%%a%(%ndltlgquigvhlg aglﬁ £xpression of {he hetgr.olo ous . b
gene. AREr fermentation Inclusion bo%lleg NG GEnAtlirdl RIRRCRR e host

isofalise aEdesseheribeloninmaie plcapratbnirses e Redhiuyeigbtof about 57 kDa

exdopleauitabiecasoidpeprakapmtialbas) arghRiambe FRrRE BloRgioN@fvity of

e L
The NK4 polypeptides can be produced by recombinant means in prokaryotes. For
expression in prokaryotic host cells, the nucleic acid is integrated into a suitable
expression vector, according to methods familiar to a person skilled in the art. Such
an expression vector preferably contains a regulatable/inducible promoter. The
recombinant vector is then introduced for the expression into a suitable host cell
such as, e.g., E. coli and the transformed cell is cultured under conditions which
allow expression of the heterologous gene. After fermentation inclusion bodies
containing denatured NK4 are isolated.

Bscherichia, Saimonella, Streptomyces or Bacillus are for example suitable as
prokaryotic host organisms. For the production of NK4 polypeptides prokaryotes
are transformed in the nsual manner with the vector, which contains the DNA

coding for NK4 and subsequently fermented in the usual manner. However
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coding for NIC4 and subsequently fermented in the usual manner.

whiaweysr,\WO 2005/095449 PCT/EP2005/002177 -4 expressm)ﬁ'%},dgmnw

E. colt using the original NK4 DNA sequence (GenBank M73239) Is very
low. Surprisingly it was found that modifigation of at least one of the
codons of the DNA sequence encoding amino acid positions 33 to 36
(codon 33 encodes arginine, numbering according to M73239) results in

anciRiiesasd oFislexisrdesienliyietinsf tievepaipsbpilé dPmbreeqivaresidieenBank
a ives objeetaf Ihe. Hﬁ\fﬁﬁﬂﬁ@ﬁ @ W&tM@ﬂﬁﬁﬁr&ﬁHﬁ&be at least one of

pr 4 okar otes X ESSIOH of. jcabl ion
P e R 20 LR SRR on o0
|emﬁ@o%%é%dmméﬁer@%mtwmﬁ% thiesehsuin comsingiegse of

of egaiessal prbilioNs@3, Sdypbptidd 30 nsredified dfery :hofﬁi(ﬁ@rt@ of the
(pm%&&zs ARRIR LA BRsIon 3, @?@@%&Eﬁgp 819,93 Les by
re that the co amln

A to CGT (position_36). It is further p
acﬁi‘%‘fﬁ%‘%‘ha‘l’i@éd Tl %oﬁ?ﬁEF@HI%oV@ﬁEHle@@é?WoﬁaMo%ﬁ%% NK4
splittimgctefiddtartiincirargihiDdlArat|Lesikivbe die tharethunchimihigio acids selected

CYiRBlaE %?o‘&? SERRAADErRKRIEIIRG AER AL 18109814 30190 ified from
e |I'1C|USIO Ies are se arate Ot er ce
o R S A AR TSP Ry 6 A G rgfition 35),

| bo@ﬁwﬂ@&dmmﬂqe@bgﬁaﬁidﬁ‘@ aldenfutrihing mgtentdikeh6tvhe codon for amino

guaa@wqmﬂa&@ge&@eﬂﬁ@n%& QISR SERE i 0P RO SPAAIR AU bve splitting
(pr S%g#aé% concentration of 0.1 - 1.0 M, e.g. 0.4 M) preferably in the

pre 12%511(1(5’if:h|0 l,4-threitol). The solubilisate is diluted in

phosphate buffer pH 7-9 in the presence of GSH/GSSG (preferably 2-20
MhlutathioRkARGR denadUrNtha et ihisa NANKeRAtHHB L EQRERANATIARes not
(e. 9 é\a/glguamdl um h drockiqlgrlsgel&rlési\g ur[:()-:‘ai1 orapr)referabl Gp% ead O{h 1
guanidinium ?1%roc d& or ures, arglnlnlé ina %Sonceﬁ?Paatro ToOrapgutter <&
0. $R¥§3Wt§r&éﬁégwn}? Feernisiugatimafisnsel bsisM. 25 Renaturation

is performed preferably at a temperature of about 4C and for about 48

S R S T

of 6%“‘ 51 de or 8§ M urea at 7 9i m osphate buffer (preferably
in a concentratmn of 0.1 — 1.0 M, e.g. 0.4 M) preferably in the presence of DTT
(dithio-1,4-threitol). The solubilisate is diluted in phosphate buffer pH 7-9 in the
presence of GSH/GSSG (preferably 2-20 mM glutathion) and a denaturing agent in
a non denaturing concentration (e.g. ZM guanidinium hydrochloride or 4 M urea)
or preferably instead of guanidinium hydrochloride or urea, arginine in a
concentration of about (.3 to 1.0 M, preferably in a concentration of about 0.7 M.
Renaturation is performed preferably at a temperature of about 4°C and for about

48 10160 hours.

After naturation is terminated the solution was dialyzed preferably against
phosphate buffer pH 7-9 {preferably in a concentration of 0.1 -~ 1.0 M, e.g. 0.3 M)
for at least 24 hours, preferably for 24 — 120 hours.

NK4 polypeptide or fragments thereof can be purified after recombinant
production and nataration of the water insoluble denatured polypeptide (inclusion

bodies) according to the method of the invention preferably by chromatographic
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Wérm%g@ghereof can be purified after recombinant productr gpRAR

for at least 24 hours, preferably for 24 - 120 hours. 30 NK4 polypeptide or

2005/002177
naturation of the water insoluble denatured polypeptide (inclusion 3les

according to the method of the inventiongpreferably by chromatographic
WO 2005/095449 PCT/EP2005/002177 -5 methods, e.g. by affinity
chromatography, hydrophobic interaction chromatography,

immeiiodeecipitatiorh el fiffiation, ichrexuttagy@hohromedogrhphic  interaction

chearaatatestssing, |S§iﬁ!r@r§ﬁ’d£g‘>f@éi§$§iﬂgnsele§&ve Hfﬁﬁﬁﬂﬂt'onqon exahange
ele trO%h resisy, or the Ilketog0 re erred urity NK4 pol AOIld 3/
hyGropHODIE | FRaT s Somtofacy Atograph eecef»ér By St Hgecipitation,

préksHaPber gk sphatbenlifier éhdrs)rm@“maélmynﬁefrasélﬁﬁbwympndes by
phbfd/ﬁcﬁﬁﬁﬁﬁcfdﬁﬁ:raé@ﬁﬁ relingrin the 4pah odaaé:liyiny eMions only iR Eﬁ‘@%c& of

e madified b the form tion,of
o uctégéiﬂ%e % M&%‘% I\P'%I p%lofy%geep??le BB SeRhaRE

inclusion bodies separated from other cell 10 components (corresponding
to Kfiurditie anmthanhefG 6 Hithdifigdehiichis chBtwesn{3Y andBiR%yf the NK4

f&ﬁ@g RRbICAR ) 30 AN IO SRIRIE AN RIS B AN ount of

followi g exa s, references, sequence

> e ﬁ&é‘?gtﬁﬁd?ﬁ@h&flﬂ%“ﬁ‘r% ﬁfirﬁs/@‘rﬁréﬁteé%@mé)ther cell
scopmpbmdmttsh(ie)smstmmﬂmg 16 thetdppetidedmiainms of iSSHdekstond NK4 is

thademedificaions £andhe }?‘P@fé?am PG RNOGEYUC TR BN WYL referably
departing f {?n tl%ﬁ?eagfrrt of the invention. Description of the Figures Fré)ure
Iggaﬂﬁg?aﬁ'éiﬂ ¢s, heparin column, detection at 280 nm Figure 2
Renaturation efficacies 20 Description of the Sequences SEQ ID NO:1
DN&@M@%&% MASEQQIRAR 2 RelyRalide seguane g‘a{rw%e M@to aid

com on of NK4.25 he N domam fro 0 acid
pos fon Qﬂﬁ%? ﬁé WSCDEL RS} %5 true scope o Which is set forth in
the appended claims. It is understood ﬂlat modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Description of the Fi _

Figure 1 Renaturation kinetics, heparin column, detection at 280 nm
Figure 2 Renaturation efficacies

Description of the Sequences

SEQIDNO:1  DNA coding for NK4

SEQIDNQO:2  Polypetide sequence of NK4

Example 1
Recombinant expression of NK4

The NK4 domain from amino acid position 32 to 478 of HGF was used for cloning

and recombinant expression in Escherichia coli. The original DNA sequence used
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and recombinant expression in Escherichia coli. The original DNA
sequence used WO 2005/095449 PCT/EP2005/002177 -6 as source of

WONKARYdescribed (database identifier "gh:M73239"). PCR RaBEP2005/062177

performed in order to amplify and concurrently modify the DNA coding for
NK4 (Seq ID No:1). All methods were"pse"fformed under standard
conditions. In comparison to the original DNA sequence of NK4, the

fQQQW&Hé?_gﬁfi@NiQ%aé a&g&gﬂegq@%ﬁﬁ%ﬁ@ﬂ?ﬁ@pggﬂ:ﬁam%w@@ was
signal peptide sequence and.fusign of the stat.codo xt tg. amino
B S e A S AT L DO Dol £ e
Sébiq Bddptb)imBrovehddsstrpeityrofah o plersiaptodierniidenree) 10 -
modification of the DNA sequence of the codons of amino acids at

pcisitico rrlnsgrig(a)‘lcla % Tﬁm@ (%;I' %%ﬁﬁéetougger )OﬁQ Gdig'eb‘%ﬁﬁf{]igg%)&mﬁcaﬁons
orderto tmprove “gene expression in E.coli.”- modification of the :
se‘(ﬂ@@ﬁéér@ﬂ‘é@tﬂbns at position 477 (ATAto ATC) and 478 (GTC to GTT)

in order to facilitate insertion of PCR product into the 15 vector -

in order to fac n of P into the
0 (L L SR A 10 e

end oftaARBRFTJBHEROATIERO R 2 IREE DNA fragment was
treateskutitihge sifictinme nddd yeiesises Mdéloand:Band Sad ivastigated improve

the _mggllﬂg_ HQ@ 89859%&%9%&%'&%?&%% Hls-tag as well as DHFR
coding region), which was appropriately treated with Nde| and Banll. The
elemeatrasisr et PRSP IPTS R EIUR Hrideratipgiien 33
T5 prénfatotaC@ppraidriéidnie SiGTK4cd dindAegide, (4ifhda to®S to improve
trans%gggqggkg%mgigadggion, rrnB TI transcriptional termination

region, ColE1 origin of replication and (3:lactamase coding sequ :

e TR N RSOl S RAPRAE L Ca to ATC)
E.coliasteai 8600 HarbdUnrig exfreteibniitifseinptagmiccpDBS preduct into the
(Brinkyagiap, U., et al., Gene 85 (1989) 109-114). E.coli colonies were

ISqlat(?Icllh%%%eorg c():p Araqierzed il stop codons at positions 479 (TAA) and 480

(TGA), in order to stop the translation at a position equivalent to the end of
NK4 protein domain.

The PCR-amplified DNA fragment was treated with restriction endonucleases Ndel
and Banll and was ligated to the modified pQE vector {Qiagen) (elimination of
His-tag as well as DHER coding region), which was appropriately treated with Ndel
and Banll. The elements of expression plasmid pQE-NK4-Ser (Plasmid size 4447
bp) are T5 promotor/lac operator element, NK4 coding region, lambda to
transcriptional termination region, rrnB T1 transcriptional termination region,

ColE1 origin of replication and p-lactamase coding sequence.

The ligation reaction was used to transform E.coli competent cells, e.g. E.coli strain
C600 harbouring expression helper plasmid pUBS520 (Brinkmann, U., et al., Gene
85 (1989} 109-114). E.coli colonies were isolated and were characterized with
respect to restriction and sequence analysis of their plasmids. The selection of
clones was carried out by analysis of the NK4 protein content after cultivation of
recombinant cells in LB medium in the presence of appropriate antibiotics and

after induction of the gene expression by addition of IPTG (1 mM). The protein
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30 respect to restriction and sequence analysis of their plasmids. The
selection of clones was carried out by analysis of the NK4 protein content

WS Hefdation of recombinant cells in LB medium in the pré$&iiER2085/002177

appropriate antibiotics and after induction of the gene expression by
addition of IPTG (1 mM). The protein WO 2005/095449
PcT/EP2005/002177 -7 pattern of cell lysates were compared by PAGE.

The fecompingny £ coll clone. shpwino ihesighestioponan 8N i tone
protein was selected for the production process. Fermentation was

petiotig hedeishesh aaracanditSnd ShaTréririvas ssrsd iR o Rieduction
5 peimplera-Seluhiizationsapet oatued iondesing Hi:dpintidiibasnaificnslusion

Ingl&ﬁi . %Qgﬁ&éwgc[e di_ssolved over night in a buffer containing 6 M
guanidinium’ hydrochloride, 0.1 M potassium phosphate pH 8.5 (by

titration with 10 M KOH), 1 mM EDTA, 0.01 mM DTT. The concentration
of Birengii$e@dlved protein was 10 determined by Biuret assay and finally

at4BIBH;iA AoRONEE ARRORR 2P thEOSBL RIDIRIR Al £e0m

temperature. This NK4-solubilisate was diluted to a concentration of 0.4
mg / ml in a buffer containing 0.7 M arginine, 0.1 M potassium phosphate
pH8 B oy thediksrwwitndissntedHee)niphinm/eGSHrsoniGiss G Mgidnidinium
:jnh{ly&%ﬁoﬁag;‘ @%M%@E&ﬁ@%ﬁ@dﬁﬁ@%ﬂ?&@ t?t%‘ﬂ&?ﬂv?ﬂ@_' @?f_ﬁl_ KOH),
S e renaturati cy was measured. by analytical affinit
el o, e s Cor i Rk e was
kimmem.ﬁ}umwmwmg@yswém@sg Pre@TEEBtEMien00P@5 mg total
Buffetdii bhmM-dsis mﬁlg@atan,NaCI Gradient: 5-25% buffer B, 2

column volumes 25-60% buffer B, 16 column volumes 60-100% buffer B,
0.7 column volumes 25 100% buffer B, 2 column volumes After obtaining

the Wakidiselrbitivaitonasridatsd ded sRBRFRITYICEsSRP6f g { ml in a buffer
containing 0.7 M arginine, 0.1 M potassium phosphate pH 8.5 (by titration with

conc. HCl), 10 mM GSH, 5 mM GSSG and 1 mM EDTA. This renaturation assay
was incubated between 2 and 8 days at 4°C. The renaturation efficacy was measured
by analytical afﬁﬁity chromatgraphy using an 1 ml Heparin Sepharose column
(renaturation kinetics see Fig.1).

Buffer conditions:
Buffer A: 50 mM Tris pH 8.0
Buffer B: 50 mM Tris pH 8.0, 2 M NaCl

Gradient: 5-25%  buffer B, 2 column volumes
25-60% buffer B, 16 column volumes
60-100% buffer B, 0.7 column volumes
100% buffer B, 2 column volumes

After obtaining the maximal renaturation efficacy, the renaturation assay of 15 1
volume was concentrated to 3 | using a tangential flow filtration unit (MW cut off:
10 kDa, Sartorius). It was subsequently dialyzed against 3 times 50 1 buffer
containing 0.3 M potassium phosphate at pH 8.0 for at least 3 x 24 hours, optimally
for 5 days in total.
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volume was concentrated to 3 1 using a tangential flow filtration unit (MW
cut off: 10 kDa, Sartorius). It was subsequently dialyzed against 3 times

WG0EI9FE930 containing 0.3 M potassium phosphate at pH 8P THREIISHIL177

3 x 24 hours, optimally for 5 days in total. WO 2005/095449
PCT/EP2005/002177 -8 Purification Wa%"performed by
heparin-sepharose chromatography (conditions see above). To the eluted

t |V|
O TN LA S R Ao o
aribere) su'E‘érﬁléﬁaﬁ]c% b %ﬁgﬁﬂ%ﬂﬁhrﬁg&?ﬁldﬁﬁrp(i% pofEpsium
Tf’[ﬁl@ﬁﬂ)\hﬁ’[ﬂ s 8B siadaditbdl ol vimmbvaledn et N asnenoightn Buuifaseniple was

%Mz&‘%?fﬁ&lﬂ&ntﬂg @a&gm S Bhdien son ?}%ﬁ BUAEE & tdumn (150

ammon ulfate 50 d}ass um phosphate pH 8.0 Buffer B; 50 m
oRla i FABRBRAREARSS A0 0 dAGIERP QU EoloM PO Bitte n

2050ahivh patatsimesp Fosuinpie8iGdinparison of naturation using potassmm

‘phosphate and Tris Renaturation conditions were analyzed using

pot%;sslum (%lé?sphate or TRIS at pH 15 7.5 and pH 8.5 (both titrated with
rlng reagents. The solubilization and renaturation
coBdﬁ&m"s‘ vieve asdesivibeulifaiexatpld potassinithposiatRIE 8:00.1 M

pomw @m&hwﬂas‘iﬁ%@ﬁ@é FatopHpBfteuoThe: gislysislyas also
{51@?%@ e ched in exam e2 butin 0.1 M TRIS or 0.1 M
ota 'ﬁosp ate g“trgélsmm pﬁosphate buffer (K-P) led to
S|gn|f|cantly higher 20 renaturation yields as TRIS buffer, measured as
anlggﬁ@&active NK4 by scatter assay (see Fig. 2). Example 4

rmination of activity- a
subcon? ésnotﬂ grov%%ﬁ%t?s’%‘%e%[ﬁé%%g%@ %(?%%g%ﬁreated with HGF

(20 ng/ml) or with combinations of HGF and NK4. In these experiments
Renaturation conditions were analyzed using potassium phosphate or TRIS at pH

75 and pH 8.5 (both titrated with conc. HCI} as buffering reagents. The
solubilization and renaturation conditions were as described in example 2, but with
0.1 M TRIS or 0.1 M potassium phosphate in the renaturation buffer. The dialysis
was also performed as described in example 2, but in 0.1 M TRIS or 0.1 M
potassium phosphate. Potassium phosphate buffer (K-P) led to significantly higher
renaturation yields as TRIS buffer, measured as amount of active NK4 by scatter
assay (see Fig. 2).

Example 4
Determination of activity

a) Scatter assay

MDCK cells were subconfluently grown in tissue culture plates. Cells were treated
with HGF (10 ng/ml) or with combinations of HGF and NK4. In these experiments
the HGF-induced cell scattering was inhibited by the addition of a 10 to 1000-fold
molar excess of NK4 at least for 90% and more, showing the functional activity.
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the HGF-induced cell scattering was inhibited by the addition of a 10 to
1000-fold molar excess of NK4 at least for 90% and more, showing the

WOgAtied#tctivity. WO 2005/095449 PCT/EP2005/002177 -FCHBYEP2005/682177

Proliferation assay Inhibition of the mitogenic activity of HGF by NK4 was

determined by measuring DNA synthésis of adult rat hepatocytes in

primary culture as described in Nakamura, T., et al., Nature 342 (1989)

449-443plaithesasrpadpnents the HGF 5 induced cell proliferation was

inhibited by the addition of a 10 to 1000-fold molar excess of NK4 at least

for 90% and more, showing the functional activity. c) Invasion assay In

thislebiignté the axifag poccrntialior of M den NS 4wy Aeterntia ek baynkepiring

g@m}%e;?ﬁﬁ{éﬁéy a8 Od@@ﬂ'b@ﬂ imlfy@ﬂa&yﬁs, %abm@ﬁdi?edh(!ﬁgﬁe‘?s(ll%@ibed in
-3245, ysin T115 in, ;induged (10 na/ml) ce

in@%ﬁomnugguﬁ’b% |‘r’r}1I’iit{y\_’%f%rﬁy&gil%1 0 10%@%%’%@% Bxcess %Fﬁ)ﬁ% Q}e HGE-

lebsterendoadh pintifsvatiensaninbithiedrhy dheraldiB et X8 rkpikoe)-fold molar

Aglivity 8T WKa 15 ddadet dewis duner€; shicirdnaalivuiie dlouskatisivioy.

model 1 x 106lewis lung carcinoma cells were s.c. implanted into male

nude mice (BALB/c nu/nu). Treatment: After 4 days, one application daily

ofpegy| AIBABIET a period of 2-4 weeks 20 Dose: 1000
sg/mouse/day 300 g/mouse/day 100 pg/mouse/day placebo Result:

jﬁ%a{mgf%t '%’%‘j&%&é}@{@q@eﬁaﬁﬁ &@&%@@f@f&@%ﬁﬁ%ﬁ%&%ﬁd@@% done

umor gro, and metastasg)s, wnereas, no efect |s seen in 0O .

RO A BB HOBSI DB PRSI CIBEGI G137 L0873 S230-3245, using
HT115 cells. Again, HGF-induced (10 ng/ml) cell invasion could be inhibited by a
10 to 1000-fold molar excess of NK4 at least for 90% and more, showing the
functional activity.

Example 5

Activity in vivo

Model: Lewis Lung Carcinoma nude mouse tumor model
1 x 10° lewis lung carcinoma cells were s.c. implanted into male nude
mice (BALB/c nu/nu).

Treatment:  After 4 days, one application daily of pegylated NK4 over a period of
2-4 weeks

Dose: 1000 pg/mouse/day
300 pg/mouse/day
100 pg/mouse/day
placebo

Result: Treatment with NK4 shows a dose dependent suppression of

primary tumor growth and metastasis, whereas no effect is seen in

placebo treated groups.
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naturation by hydrophobic interaction chromatography in the presence of

W@ngﬁgbuffer at pH 7-9. 4. Method according to claim 3, cltplc ?%%%92177

in that chromatography is performed on butyl- or phenyl sepharose
Method according to any one of claims 1jto 4, characterized in that the
amount of GSH-modified NK4 is between 0% and 50% of the total NK4. 6.
Method according to claim 5, characterized in that the amount of GSH-
modified NK4 is between 0% and Bas@bfiaémstal NIC4. WO 2005/095449
PCT/EP2005/002177 SEQUENCE LISTING <110> F Hoffmann La

Rqche AR 55405 g %@1 ?)%d szgfl&'%?%gﬂlg @ Jgg o o ent

hepatocyte growth tactor < 238
<151> 266@%09%@&8@#12 @I%W%%é#ﬂ’n%@féwe <2f L pglsie &czd prcoding
1350 <@i2WRNA <2iG»tAdtifiomlceR 203la823If Bt ciodibodig Mdaining said

<220> &1 5o TRed ok, é&"ﬁ%‘i’ﬁz&é&? é@é%&h@%@&f& %erxﬁatﬁmtzon

act att ¢ a ftc aaa aaa tca gca 48 Arg Lys
His Glu (r:ftﬁ% E%@ééﬁ%ﬁa@g%riﬁeﬁzed in that go}u ﬂlzagon and naturation ave

performed at pH 7-9 in phosphate buffered solution.

2. Method according to claim 1, wherein, after naturation, NK4 is dialyzed with
phosphate buffer pH 7-9 for at least 24 b,

3. Method according to claim 1 or 2, characterized in that NK4 is purified after
naturation by hydrophobic interaction chromatography in the presence of
phosphate buffer at pH 7-9.

4. Method according to claim 3, characterized in that chromatography is
performed on butyl- or phenyl sepharose.

SJ‘I

Method according to any one of claims 1 to 4, characterized in that the
amount of GSH-modified NK4 is between 0% and 50% of the total NK4.

6. Method according to claim 5, characterized in that the amount of GSH-
modified NK4 is between 0% and 20% of the total NK4.



aag act acc cta atc aaa ata gat cca gca ctg aag ata aaa acc aaa 96 Lys
Thr Thr Leu lle Lys lle Asp Pro Ala Leu Lys lle Lys Thr Lys 20 25 30 aaa
WhH§0e4P3t¥gca gac caa tgt get eat aga tgt act agg aat aaa 142CTAE3#4F/002177

Asn Thr Ala Asp GIn Cys Ala Asn Arg_Cys Thr Arg Asn Lys 35 40 45 gga

ctt cca ttc act tgc aag get ttt gtt ttt gat aaa gca aga aaa 192 Gly Leu Pro

Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys 50 55 60 caa tgc

ctc tgg ttc ccc ttc aat agRHFRER dgt g Yty aaa aaa 240 GIn Cys Leu

Trp PhHe ggo Pthéslgo\cS% I%gt Ser Ser Gly Val Lys Lys 65 70 75 80 gaa

“19% Sgc ca énggritt gac ctc tat gaa aac aaa gac tac att aga 288 Glu Phe Gly

<120:-Hisslu RheAspopubyrGluAsh Lys AspnTyedie: Adg 852698 aac tgc
atcrathggt-asa ggavoyc &ge-tac aag gga aca gta tct atc 336 Asn Cys lle
lle Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser lle 100 105 110 WO

<1308 29 PCT/EP2005/002177 2 act aag agt ggc atc aaa tgt cag ccc

<1500030b 166 a4g @ta cca cac 384 Thr Lys Ser Gly lle Lys Cys GIn Pro Trp

<151:Sep Ser-vketdie Pro His 115 120 125 gaa cac agc ttt ttg cct tcg agc tat cgg
ggt aaa gac cta cag gaa 432 Glu His Ser Phe Leu Pro Ser Ser Tyr Arg

<160Gly2Lys Asp Leu GIn Glu 130 135 140 aac tac tgt cga eat cct cga ggg gaa

<170:923 992 ¢cc g tgt i 480 Asn Tyr Cys Arg Asn Pro Arg Gly Glu Glu
Gly Gly Pro Trp Cys Phe 145 150 155 160 aca agc aat cca gag gta cgc

<210#acigaa gtc tgt gac att cct cag tgt 528 Thr Ser Asn Pro Glu Val Arg Tyr

<21L:G|UL V&l Cys Asp lle Pro Gin Cys

<212> DNA

<213> Artificial

<220>
<223> dna coding for NR4

<220>
<221> CDS
<222> {1)..(1350)

<400> 1

atg tect cgt aaa cgt cgt aat act att cab gaa ttc aaa aaa tca gea 48
Met Ser Arg Lys Arg Arg Asn Thr ITle His Glu Phe Lys Lyg Ser Ala

1 5 10 15

aag act ace cta atc aaa ata gat cea gea cbtyg aag ata aaa acc aaa 96
Lys Thr Thr Leu Ile Lys Ile Asp Pro Ala Leu Lys Ile Lys Thr Lvs
20 25 30

aaa gtg aat act gea gac caa tgt gebt aat aga tgt act agg aat aaa 144
Liys Val Asn Thr Ala Asp Gln Cys Ala Asn Arg Cys Thr Arg Asn Lys
35 40 45

gga ctt ceca tte act tge aag get tit gttt ttt gat aaa gca aga asa 192
Gly Leu Pro Phe Thr Cyg Lys Ala Phe Val Phe Asp Lys Ala Arg Lys
50 55 60

caa tge cte tgg tte ccoc tte aat age atg tea aght gga gty asa aaa 240
Gln Cvs Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys
65 70 75 . B8O

gaa ttt ggc cat gaa tit gac ctc tabt gaa aac aaa gac tac att aga 288
Glu Phe Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr Ile Arg
85 90 - 95

aac tge ate att ggt aaa gga cgco agé tac aag gga aca gta tect atce 336
Asn Cys Ile Ile Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser Ile
100 185 _ 110



165 170 175 tca gaa gtt gaa tgc atg acc tgc aat ggg gag agt tat cga ggt
ctc 576 Ser Glu Val Glu Cys Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly

WO IS8 485 190 atg gat cat aca gaa tca ggc aag att tgt cag Rgt/¥ggHa02177

act
Thr

gaa
Glu

aac
Asn
145

aca
Thr

tca
Ser

atg
Mel

aca
Thr

ttt
Phe
225

tgoe
Cys

aca
Thr

act
Thr

ace
Thr

cac
Hisg
305

gaa
Glu

cat cag 624 Met Asp His Thr Glu Ser_Gly Lys lle Cys GIn Arg Trp Asp His
GIn 195 200 205 aca cca cac cgg cé@ aaa ttc ttg cct gaa aga tat ccc gac
aag ggc 672 Thr Pro His Arg His Lys Phe Leu Pro Glu Arg Tyr Pro Asp
apgsaGly 290 215 226 thoGafffat <t thedgetgd-aat eee gﬁ?g &g<ccg aggp B4
L@Eait_?? 728 Pife B ReH ‘%% 5P Ay %A§WP?§§A GG BIHBro Arg

Pro Trp 225 230 235 240 tgc tat act ctt gac cct cac acc cgc tgg gag tac tgt
cg6azatt aaa 768 Qys By Thid alaAspdregHisddroArg dup Sy BuaCys Alaz2
Hie [3es 28E2662 550 atartideyelgadeat@ot digsadbgdecactat gtbcct ttg
1§8a aca 816 Thr Cys Ala Asp Asn Thr Met A#CAsp Thr Asp Val Pro Leu

Glu Hhr 260 265 27Q agt 4aa tgs atg caa agt caa gga gaa gge tag agg 9gg
95t 6% @%be@ﬁgm e%ﬁam nyéi% wubq%m%é\rgh@ly Thro°

Val Asn 275 280 285 acc att tgg aat ggajatt cca tgt cag cgt tgg gabtct cag
tat cct 912 Thr lle Trp Asn Gly lle Pro Ct{s GIn Arg Trp Asp Ser GIn Tyr

250 0 PG5 g5 =) 8¢t §aa tEFag3gc S 528
e o RN R R R

Leu Arg 305 310 315 320 gaa aat tac tgc cga aat cca gat ggg tct gaa tca

geeC §gg tgtdttiR08:GlacdsniFyr8yIdagoasn #2ro Asp Gy SetGlucSer Pras76

G‘FFp‘@Qs‘Fﬂh’e%%% 3}35 Cys Asn Gly Glu Ser Uyr Arg Gly Leu
180 185 190 -

gat cakt aca gaa tca ggc aag att tgt cag cge tgg gat cat cag 624
Asp His Thr Glu Ser Gly Lys ITle Cysg Gln Arg Trp Asp His Gln
195 200 205

cca cac ogg cac aaa ttc ttg cct gaa aga tat coc gac aag ggo 672
Pro His Arg His Lvs Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly
210 215 220

gat gat aat tat tgce cge aat cco gat gge cag cog agg cca tgg 720
Asp Asp Asn Tyr Cys Arg Asn Pro Asp Gly Gln Pro Arg Pro Trp
230 235 240

tat act ctit gac cct cac ace cge btgg gag tac tgt gea att aaa 768
Tvr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala Ile Lys
245 250 255

tge geot gac aat act atg aat gac act gat gttt occt titg gaa aca 816
Cys Ala Agp Asn Thr Met Asn Asp Thr Asp Val Pro Leu Glu Thr
260 265 270

gaa tgc atc caa ggt caa gga gaa gge tac agyg gge act gtc aat 864
Glu Cys Ile Gln Gly Gln Gly Glu Gly Twr Arg Gly Thr val Asn
275 280 285

att tgg aat gga att cca tght cag cgt tgg gat tet cag tab cct 912
Ile Trp Asn Gly Tle Pro Cys Gln Arg Trp Asp Ser Gln Tyr Pro
280 295 300

gag cat gac atg act cct gaa aat tte aag tgc aag gac c¢ta cga 850
Glu His Asp Met Thr Pro Glu Asn Phe Lys Cys Lys Asp Leu Arg
310 315 320

aat tac tgce cga aat cca gat ggg tet gaa tea coe tgg tghk bttt 1008
Asn Tyr Cys Arg Asn Pro Asp Gly Sei 8lu Ser Pro Trp Cys Phe
325 330 335



WO 2005/095449 PCT/EP2005/002177 -3 acc act gat cca aac atc cga gtt
ggc tac tgc tcc caa att cca aac 1056 Thr Thr Asp Pro Asn lle Arg Val Gly

WIrWsH83ser Gin lle Pro Asn 340 345 350 tgt gat atg tca cat gl GeR29atee2177

acc
Thr

kot
Cys

tat
Tyr

tgg
Trp
385

gat
Asp

gct
Ala

tat
Tyr

taa

tgt tat cgt ggg eat ggc aaa aat 1104 Cys Asp Met Ser His G1y GIn Asp
Cys Tyr Arg Gly Asn Gly Lys Asn 355360 365 tat atg ggc aac tta tcc caa
aca age tct gga cta aca tgt tca atg 1152 Tyr Met Gly Asn Leu Ser GIn Thr
Arg Ser Gly Leu Thr Cys Ser Met 370 375 380 tgg gac aag aac atg gaa

Fe&CRgPRAT HIE (RS 10T P ASTAPY 8 S AMeTSIu Asph056
%%CJ %%E @rﬁ I—ﬁ‘éqle?}-’%ep‘ ﬁ?p@é%%% 385 599 §§i§ﬁ ég%sg%ﬁoaﬁ?%lag ctg

aat gag eat tac tgc cga sat cca gat gat gat 1248 Asp Ala Ser Lys Leu Asn
Glu Asp Tye CGys: ArgeAsaPraAsptAspAspdivd 10:4150geteatgga ccc 1104
458 jetatencigydsat@en £1e divectgorgat E2962RlafHis Biy Pey Trp

Cys* %1? Thr Gly Asn Pro LetPle Pro Trp Asp 420 £%3 430 tat tgc cct att

ielcghiotgaaqqt gat ace.aga.celacaatcgl 1344  Tyr Cys Bro Ue Ser Arg, .,
aays Gl @y Asp: TaurThPrenThudle Mal 435 440 44b-tag dagak3n: <210>
278211> 448 <212> PRT5 <213> Artificial <2238 <223>
grotein-sequence of NK4 <400> 2
ac aag aacd atyg gaa gac tta cat cgt cat atc tte tgg gaa cea 1200
Asp Lys Asn Met Glu Asp Leu His Arg His Ile Phe Trp Glu Pro
390 395 400

gca agt aag ctg aat gag aat tac tge cga aat cca gat gat gat 1248
Ala Ser Lys Leu Agsn Glu Asn Tyr Cys Arg Asn Pro Asp Asp Asp
405 410 415

cat gga ccc tgg tge tac acg gga aat cca cte att cct tgg gat 1296
His Gly Pro Trp Cys Tyr Thr Gly 2Asn Pro Leu Ile Pro Trp Asp
420 425 430

tge cet akt tet cgt tgt gaa ggbt gat ace aca cct aca atc gtt 1344
Cys Pro Ile Ser Arg Cys Glu Gly Asp Thry Thr Pro Thr Ile Val
435 L£490 445

tag ’ 1350

<210> 2

<211> 448

<212> PRT

<213> Artificial

<220>
<223> protein~-seguence of NRK4

<400> 2

Met

1

Live

Ly

Gly

Ser Arg Lys Arg Arg Asn Thr Ile His Glu Phe Lys Lys Ser Ala
5 10 15

Thy Thr Leu Ile Lys Ile Asp Pro Ala Leu Lyvs Ile Lys Thr Lys
20 25 30

Val Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys
35 40 45

Iieu Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys
50 55 ]



Met Ser Arg Lys Arg Arg Asn Thr lle His Glu Phe Lys Lys Ser Ala 15 10
15 Lys Thr Thr Leu lle Lys lle Asp Pro Ala Leu Lys lle Lys Thr Lys 20 25
W01 34a? Asn Thr Ala Asp GIn Cys Ala Asn Arg Cys Thr ArgAgRPRyes/002177
35 40 45 Gly Leu Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg
Lys 50 55 60 WO 2005/095449 PCTAEP2005/002177 -4 GIn Cys Leu Trp
Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys 65 70 75 80 Glu Phe
gin oty His Ghy Phe: Asp LeneTys:GinsASn:L yscAspaycile Arg 8590185 Asn
65- Cys lle lle Gly Lys’Gly Arg Ser Tyr Lys GIy Thr Val Ser lle 100 £05 110
Thr Lys Ser Gly lle Lys Cys GIn Pro Trp Ser Ser Met lle Pro His 115 120
clu 26 RIS SEL RhE Ley P10, SeLSEr T WA, GlyakysAsP 1.y Gin Glu
130 135 140 #Asn Tyr Cys Arg Asn B Arg Gly Glu Glu Glyw&ly Pro Trp
Cys Phe 145 150 155 160 Thr Ser Asn Pro Glu Val Arg Tyr Glu Val Cys
p lle Pro GIn Cys 165 170 175 Ser Glu Val Glu Cys Met Thr Cys Asn
Asn ??fyIéﬁJ é@scﬁﬁé‘ﬁ g1 rlggrl%gl\/lgf%’ﬁ\%ﬂl F%ﬁu%& Gly
Lys lle Cys Gln Arg Trp Asp HIS n 195 200 205 Thr Pro His Arg His
Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly 210 215 220 Phe Asp Asp

Thr KsnJar Cys Atg Ass %A@@Gﬂ’y@ﬁ?r@el\r@@rmtplle Pro His
115

@¢ln His Ser Phe Leu Pro Ser Ser Tyvr Arg Gly Lys Asp Leu Gln Glu
130 135 140

Asn Tyr Cys Arg Asa Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe
145 150 155 . 1606

Thr Ser Asn Pro Glu Val Arg Tvr Glu Val Cys Asp Ile Pro Gln Cys
165 170 175

Ser Glu Val Glu Cys Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly Leu
180 185 190

Met Asp His Thr Glu Ser Gly Lys Ile Cys Gln Arg Trp Asp His Gln
185 200 205

Thr Pro His Arg His Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly
210 215 220

Phe Asp Asp Asn Tyr Cys Arg Asn Pro Asp Gly Glan Pro Arg Pro Trp
225 230 235 249

Cvs Tyr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala Ile Lys
245 250 255

Thr Cys Ala Asp Asn Thr Met Asn Asp Thr Asp Val Pro Leu Glu Thr
260 265 270

Thr Glu Cys Ile Gln Gly Gin Gly Glu Gly Tyr Arg Gly Thr val Asn
275 280 285

Thr Ile Trp Asn Gly Ile Pro Cys Gln Arg Trp Asp Ser Gln Tyr Pro
290 295 300



225 230 235 240 Cys Tyr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys
Ala lle Lys 245 250 255 Thr Cys Ala Asp Asn Thr Met Asn Asp Thr Asp
WR0SBYEU Glu Thr 260 265 270 Thr Giu Cys lle GIn Gly GIRG/EPef5/002177
Gly Tyr Arg Gly Thr Val Asn 275 280285 Thr lle Trp Asn Gly lle Pro Cys
Gin Arg Trp Asp Ser GIn Tyr Pro 290 295 300 WO 2005/095449
~PCT/EP2005/002177 -5 His Glu His Asp Met Thr Pro Glu Asn Phe Lys
Cys Lys Asp Leu Arg 305 310 315 320 Glu Asn Tyr Cys Arg Asn Pro Asp
uis GIY BEL QUL SELPIRTH Cys Phe 325,330,338, Thi, The Asn Bro,asn lle
ag5 Arg Val Gly Tyr Cys &er GIn lle Pro Asn 3’{4_,0 3125 3%0 Cys Asp Ser
His Gly GIn Asp Cys Tyr Arg Gly Asn Gly Lys Asn 355 360 365 Tyr Met
Gly Asn Lou Ser GIn Thr Arg Ser Gly Leu Thr Cys Ser Met 370 375 380
Glu kep A¥p (Y§ éi@ Vi @EPA%?FL&HH%?@H@% Pfie T GYFPTB°385
390 395 400 Asp Ala Ser Lys Lou Asn Glu Asn Tyr Cys Arg Asn Pro Asp
Asp Asp 405 410 415 Ala His Gly Pro Trp Cys Tyr Thr Gly Asn Pro Leu
Thr HerPred frASErd20425A3R T\ ICYS/Rrotke Ser Alg Qys: GincGhgAsp Thr
Thr Pro BfPlle Val 435 440 44545 350

Cys Asp Met Ser His Gly Gln Asp Cys Tvr Arg Gly Asn Gly Lys Asn
355 360 3658

Tyr Met Gly Asn Leu Ser Gln Thr Arg Ser Gly Leu Thr Cys Ser Met
370 375 380 ; :

Trp Asp Lys Asn Met Glu Asp Leu His Arg His Ile Phe Trp Glu Pro
385 350 385 400

Asp Ala Ser Lys Leu Asn Glu Asn Tyr Cys Arg Asn Pro Asp Asp Asp
4905 410 415

Ala His Gly Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Trp Asp
420 425 430

Tyr Cys Pro Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile val
435 440 445



