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Met hod for the purification of an N-term nal fragnent
of hepatocyte growth factor The invention relates to a

woreaokogs4ior the purification of the N-term nal PEDEP2005/002177

kringl e-contai ning fragnent of hepatocyte growth
factor (NK4). Background of the Invention Hepatocyte
gromh factor (HG-/ SF) is a polypeptide identified and
purified by Nakamura, T., et al., Biochem Biophys.
Res. Commun. 22 (1984) 1450-1459. It was further found
t hat hepato roi tter
factor (SF). f ocgfo(g%w& op o%ﬁhﬁiﬁgrh{fﬁehﬁa%n%ﬁ

Sci. USA 88 (1991) 7@@1!!617@05’&84@“11@%)@ ycopr ot e n
invol ved in the devel opment of a nunber of cellular

phenot ypes including p ration, togene3|s
f orheaitiventios T¢atss éﬂmglefhmi E@sﬂ‘&nﬁun GtipR ot e eNgerminal four

t UTglec it SiningThagsiean o flh t&sr@%traﬁﬂlsfactse (NH4pt at us

review, see Stuart, KA , et al., Int. J. Exp. Pathol.

81 (2000) 17-30. Both rat HGF and hurran HGF have been

s Budkoroedd afithedhoagibn M yazawa, K. et al., Biochem

Bi ophys. Res. Comm 163 (1989) 967-973; Nakanura, T.,

et al., Nature 342 (1989) 440-443; Seki, T., et al.

Bi Kbettatonyteagroweh dpttgs (HEESF) s rnpolypeptideoidentiftal amp purified by

(19£9RO§1‘H]§%(P)% ; etl, ]?i'ochenF r]ﬁSph);élaRés C@ﬁfﬁ% §§'(198L4§'f‘4§7 1459. It was

Bi fseth@rnfoq@lsﬂxaié%}tosﬁs %s‘ﬁh quitor\Aﬁsldﬁamla ép %Cé'iﬁﬁdfaCtOT (SF),

t iw%ld@er HIGHLSit 1. @%ee rNaﬂ ARRAESEL. NKGA ssqmsmtmm 7005 tHGF is a
tlerm nal hai E‘i\ n 1and tFe four kri n l(lﬂ

ofENsePI AR, ol drFiCRmept G dr prwder 19 B Celgr Bheotypes

c dnflhéing| probifef dtimmne mmltdg"enemst, Hoseatinin bfCbraBEhingntdbules and, in the

ant 9etg($]fntl rc'nortcgﬂst ﬂ‘ﬁfa#lglfll ﬁg %%eet‘as?a]:sis!_%ll S%;cat?lrs] réxpe%v rggé B’Jua}tyKA et

e 1 nvasion o On cancer ce
adl&bIntdnExlarPadrcélﬁig(éﬁ@@llg-?r%hi bi tor that suppr esses
tunor growth and netastasis (Parr, Cet al., Int. J.

Cancer 85 (200Q) 563-570; Kuba, K., et al Cancer
Reoth gt HodGay! leren Bediavpbean saquenced agd clonedpMiyazawa, K. et

420, Bl8&én. BBi h)@alR@s (&)mnﬁtl@' (],9891(96@@'7& Nakdrd@RI)T., et al.,

SR oRBl ol b3l SRETE AP RO L0 L9 g St RLe Ot 172

b)(ll?%lj@amsaanrashxpﬂé,ssu an Rrbc PG, ARDMA Sicih USH@70@b9®) 3200-3204;

o PRIHER sF RT3 T Biothngh PO R Eai g ne

N-term naI domain and kringle 1, and the N-term nal

%ﬂﬂg f(ﬂﬂ]lde‘&lag- alﬁnqu%/’Sfr E'§ ehd, \fgljr%ed MRUE consisting of the
pro uce via th | nC | on rouf
( N dpnming Jlalrm d@ﬁ@m and 3be foyndvy omazsls "of HGF/SF has

perfarned 1n S/ HC ntainin
g I g ﬁmamﬂéagﬁ%} 7451 %G, RO %r%f fhejmypsion of
gI dola@at bimee cIsSa6d is, Puradtitioat iao nan\gagemrsf mhiledr that suppresses

h S
T&P%leog ‘gﬁ}/ nl‘ﬂénae G%Sga%of@m(’ ??nutf gé cor eﬁg% t gﬂoﬁﬁ) 563-570;
stltbe, &, dthé, Ganced Res.ri @@OQJMZWZ@HBDEa@nH reqtaliy BEBSohett. 420
I t 4% h t
tgﬁgﬁg"’lc&% ég%ét‘al dﬂﬁcdg@é{@fﬁ 1%§§j %54% e inventors

onsi e anount out 5 of by-products
which are identified by the inventors as consisting

MR Ys gﬁ rﬁeedrﬁin%dtoNh&é staté16f Bfe0dre (DﬁHeSKm%t ADOFEBS Lett. 420

not for t reconbi.nan i.n
YA S temhineat Sotetan pr RIS P R0 Dol hubsequent
t htiganen twith pstreatOusiagedsy. Divo tdikerl Rufonins @f HGF (NK1 and NK2)

encoding the N-terminal domain and kringle 1, and the N-terminal domain and

AGSHk e &flodi€nl ?rgﬂsﬂrtlemﬂiau add bW (E?fel}Nﬂiffe@ént%nVﬂése of I—IGF/SF
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The invention provides a nethod for the production of
NK4 by expression of a nucleic acid encoding said NK4

WO p00&/0984¢7 obi al host cell, isolation of incl usPONEP2005/002177

bodi es containing said NK4 in denatured form

sol ubi lization of the inclusign bodies and naturation
of the denatured NK4 in the presence of GSH and GSSG
characterized in that solubilization and naturation

anginRss flomEs r@dpe&HelKr et protiossdiatRcdivfid diesidiclusion body route

33'155%‘@%%%&2%1? LR AP 817 BB SR SRR Hion gf N1

9 orlCNIéI %abbrfofnmdvmdﬁo mkMBTRISHH Gl pHeAflsorttaingng 2.5 M urea, 5 mM

SO PSRRI A AN i

pmmwfoem@dfsflbﬂeqpﬂﬂz' @n fidtupardex®a%t calumiyousing also TRIS buffer.
Pugyf ﬁs(eac}foRI’S%u@f%f 5&5%9% %6 %{eeé'tgtkal&f tHé/ aﬁyafrﬁ)gk%hﬂﬁhzatlon and

i nteraction chronat Og tgence
phssprtee lesds pesorging 70 sbhe WY@?"@BS}OI%Sh‘éf & dnVontQsy iq pcopgiderable

prh%dets(%P la%@csa)%)s oﬂ -@E@dtﬂﬁ whithCarfadentifiall bySthe inventors as

espeC|a d Description of the
Bﬁ?ﬁ“?ﬁ%ﬁ&‘ﬁéﬁ?&éﬁ@% t fi de-1inked heterodi ner,

mhlch can be cleaved in an a- subunit of 463 am no

a u nlt of 1N [ .

oA el orgpeih fof s i iRn; BoflcRHAHNKA in

t tmnadeﬂahleram«mnmm&umtauni%ﬁbmt@ea@wéc wearted with

a nmet hionine group. This segnment includes a signa

sequence of 31 am no acids. The a-chain starts at

adhmmnaﬂM§122h§ﬁﬂﬂébntains four kringle domains. The
so-cal l ed "hairpin donain" consists of amino acids

70-96, The kringle ns s .of ' aci ds .
 JEeomen s PG Iroms e T o Brctian of Ntk hE Cxiiegion of o
2 ]rilucl’e&S acitiheénclsding odatkl BII@lomaarmumiﬁalsh@st G:kll,anb]atloa(xjfdaclusmn
nd t he. kri on
TR b L A e
a iG] hagutahieniafvbe demaiu unﬁ e praserizieyo 1
aC hgraQﬁe?z)DZec’lszﬁ i s(Ululﬂ‘ 1za[t\fohgdgﬂ H%reftfo‘ﬁgﬁg% rf({fﬁ{eﬁ o np[H 7-9 in

e |nn|n% e sna ragme
baﬂmgpbﬁeBQﬂﬁﬁésoqh@ﬂlength of NK4 can vary within
this range as long as its biological properties are

[ Mo a8 3@qriomEirdouad b hese RO POt hgtes i a pH range
bik@ginc al and o epﬂefeeéblﬁ)fbe%n( esphachad |y leads ad feabhsiderable
its activities. gi %3?nlst§ 0 HGF and its

arPiPARYTRgE A deld and AU tEe ich variations are
descri bed, for exanple, in WD 93/23541. The activity

OfPrlé!( blf’ %“&&2 gafgerro ucegsr yi n%lllﬁsgﬁgt{ T tpﬁle7 -9 for at
byleatshé4ph@dacl°unﬂca@¢n i petfomimesh proferniil PIGHTGPPARkC hteraction

di &?éﬁlh@%rgy%hn Qh@?}éé?ce(d?aﬁ}ﬁ)s phste biEEBES et y, wﬂé’r@by the use of

(1997) 1-6 econbi nant ‘expressi.on of a
e rRHr ﬁgph taplivees & ORAEEIF e et SwefiT biggerred.
descri bed bel ow. NK4 gl ycoprotein has a mol ecul ar

L.gh abo t 5 kQa §2 kDa for the pol ypeptide
partd i vo biol ogical activity of
causing inhibition of tunor growth, anglogene3|s

[ or St asi [ C :
p:ﬁggmgegﬁgﬁ 1Irszac 81{%{%1f 0 %tnﬁé% h%felré/cﬁﬁfei‘ gﬁﬁh ! ﬁleaved in an o
exyubeBi| Q:fn463n apinsk arigotand h&s&ub@@ltl ef 23 éffwmlaélid@ b ickpavage
' Sbéte% £rﬁfn%dacﬁc{§t1@4 A \F’@%l ?h@’f\fl'feerﬁﬁh&rbfvtﬁ(@topﬁham is preceded
accor nmethods tamliar to a person sKki
t he art Such an expression vector preferably contalns
a regul atabl e/induci bl e pronoter. The reconbi nant
vector is then introduced for the expression into a
sui tabl e host cel
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such as, e.g., E. coli and the transforned cell is
cul tured under conditions which allow expression of

w0 b@sket4er ol ogous gene. After fernentation i nCPCBEP2I¥05/002177

bodi es contai ning denatured NK4 are isol ated. _
Escherichia, Sal nonella, Streptomyces or Bacillus are

for exanpl e suitable as prokaryotic host organisns.

For the production of NK4 pol ypepti des prokaryotes are

t rign3if ammedcacids staredusitiah meiinnemegrowp. tThds segoieot includies i signal
C QL8 8?9? aBﬁlﬁb £Q8. T8 0Ol Ga A0S SHRRSHUESS WA contains four
ferfented in the usual manner, wever expr essi on _gl ef'd

i rkemgledamaipsiThg setrellest ibgirpia dageain bromsistspfamieo acids 70-96. The
(Ge K ddh33dhsis® of 8find A4ds 12461 ThOiNglk b dWain consists of
found that nodi fkﬁa]tqégé gf at . | east or%e of the codons
ofanRiRg apda 2 kg he i dhE o d ARgals RSB At e paifu3o- 553, and the
t Grdfpld £86188inIBnsiRs ofieninal @ld3I308,460 WFHRI0-0Bi AP GHindtely.

to M/3239) results in an increase of expression yield

of 20% pol ypeptide or nore. Therefore, a further

olyE4 icairdinfg o ithe/mmentom ¢ansiat prefdnraldy HOamidveacid (aa) 32-494 or an
r . . I e

o B b RO bk A Bl B AR PV B P i Ymallest ragment
cdreing A 33-438AToadertith PINNE4 cdaar ey evithindthisnrangatasilpng as its

S%'iglo?&i ?ﬁopleﬁﬁé‘tarQ A8t AffedtQE 18OARINSOP th@BeRB: #hifdns of these
sel ected fro t

m, e r p. consisting.o codons, a .
pOSAEEIERS e%@}ﬁ%ﬂ, nog e%gﬁalg e :bg}l%aal PreReriesyh Wk (¢gsgecially not
CGRetasits hQiviths )antagbAistiO tAPUSH 0bité hidtiangfheenid@btivifies), which

CGT (position 3 d/or AGA t ition 36). .
e ek doF R ilheint UG oP E ho ity ofp K4 s
i smedsaregldy o scatteresaydiqgdiG o exangleddi ng Ser in order

to inprove splitting off N-term nal arginine.

I ncl usi on bodi es are found in the cytoplasmas the

g4 teen e progrest eafombinantpt eighsnthyi theaprodgetadn of recombinant
SHAHRNCAGEISIESR] diB&kiBa Wath LAEIsEEDAkEK S ERBS AL db T #997) 1-6) or
ot her ga)l conmponent s, . for_exanpl e by ?ent r.ifugation,
aflyerec jnapg, SXRIesSYERaOf #H i ensoding dxcleie agid in “appropriate host
S dellfiab Hgseﬁbﬁylaaddj 1{6&4 %gd@pl@tdéhﬁ hiiga B@&RUlak mié h6oMbout 57 kDa
g id{ ni u oc ride jor rea at -9 in .
2 et e el e B e dPhel ik besohedhoRi Polpesdl activity of
- Guéingfnhébitjon Of durhdr growtle nagibgenesis bind opresstasis. of DTT
(dithio-1,4-threitol). The solubilisate is diluted in
phosphate buffer pH 7-9 in the presence of GSH GSSG

( prhest K4 polypeptides e bt pradukedby resambinagié negans inngrobigryates. For
| NexBrddQBn G S BQR B! FiRd h@deit G- is %Megfé@&i e laWhitable
hydrochl ori de or°4 M urea) or preferably inStead of
gUARTSIHAR URateR ArQEding o msthods ar i yp#pefeskiliedn the art. Such
C Qi efjiredionOtiectdr pRaibl). Bntaihsla Gedllatblfifd@dibly promdter. The
concentratijon, of, @iklmu.t 0.,7 %R&gat uration. is . 1
peFFURRRAN Yt 8RS Rroguess{on Ms GrRESSionaint ¢ syiteblp fost ce
f ouclahguig. 4B. tadl & Heursisfokhtedrceias unlained minidsr-conditions which
t e e U{. | paly f Vi . .
2 GUBWC SRRt of Bl hePaiBRs 3ot YRGS, REGLRLAR Mndusion bodie
c owotaming deegiursd K4 are isolgged) e.g. 0.3 M for at |east

24 hours, preferably for 24 - 120 hours. NK4

pal ypeptide or fragnents thereof_can be purified after

; disebst ts%?%@@t S iomr < onrBAcIS B (xR suitable as
| Nekithbec HEN M Edreind Foy BePpiodactidm 6f NK4OpoIARGiES) prokaryotes
according to thﬁQHEth d of the,invention nﬁferabjgtgg

c HED TRPSTFREh iR 1t Aot manngt with the Veetqry contains the DNA
choodirgt fgr Ay and yaibegaloetidyc férnteataic in ahe usual manner. However
chr omat ogr aphy, i munoprecipitation, gel filtration,

i on exchange chromat ogr aphy, chronat of ocussi ng,

i soel ectric focussing, selective precipitation,

el ectrophoresis, or the like. It is preferred to

purify NK4 pol ypepti des by
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hydr ophobi ¢ i nteracti on chromat ography, preferably at
pH 7-9, in the presence of phosphate buffer and/or

w@e@besald y by the use of butyl- or phenyl sepPer/BB®)5/002177

According to the nethod of the invention, only a m nor
anmount of the NK4 pol ypeptidestis nodified by the
formati on of GSH adducts. O the total anmount of NK4

pol ypeptides, i.e. the anount of the inclusion bodies
S eqxartasiem YieldninoEhepli cedihg ¢oerpoigeral SNK¢ dPNés papudneg (GenBank

) A B L ML o

pribe 6pdgst N érsequensa anoming ; amimorasid pAsitingsSRdapp éendon 33
[?nﬁb%’é@fﬁ%mﬁ@%sﬁﬂt gﬁnﬂ ng&dg&}@lng% Mmgzraf)s rﬁshgs th%ﬂ qhe&ease of
| | nv |

t r%@reé%%éﬂ%ff Oiﬁpéhpp %I%tt ef QG FRLS- ?ﬁteﬁ%fo etﬂlaféler object of the
cliaivémBionlit airfethod &b ﬂmécélhbinaﬁt)ﬁt(fdlueﬁbm @[‘1 Nicah pokaryotes by
made in th F E%es set . forthtvmth m\h& r% NKA4
f roRTTHE™ ?e;f i FPBFH SPHVRMY i OHOT o ?JPB’(& FETERENg

Fi dparagterizedyin thatlinRerddD NAzt last diervdt the soddrspdiahtino acids selected

o s SLEE A Bl 20, AR AU, B BT R o

DMXGEdeiGeyl R?ﬁltmlﬂ433$E@4\D3 NAA( PlDélltlypé’l‘lD G4 de) Géricposition 35),

N@hd@ﬁ(@}\ Qo EGRIR ﬁ’ip RRER 9Pef&fred\|t’ff£t ﬂﬁbec&%ﬂ for amino
n@nfroma no aC| tion é 8478 was
ustshl 3% changsel drpma rcqdi QFREOURS PESE B er.fﬁ improve splitting

EssthNrtefhingl &@lnine. The ori gi nal DNA sequence usedas
source of DNA was described (database identifier

"gb: M7r3239"). PCR was performed in order to anplify
andclosina bodes takey foumdi ihythe lkptopNémcasdhagedoto BiKéxrSsed Hbes not

%ohlain 2 LigdHF BRI NI EeoP SHARKIP ol Sk SEARMRS Srom other cell

arison
of corippnentsefof 9*41@1# hy censtifugation plersce 1§ intr oduced -

El i mi nati on of the eukar yot| c SI gnal peptide sequence

and fusion og (ti,he ATG st ext o am,no acid
poke [nshispn pediggavere §Q ag aau%% pgengriike 6 M

3 ZpuahidipifehihidRodesriddon8 @lehréamt ler) wviﬁ phogplgra BuﬁM (@Eeferably

th t d fr at
DA DB ok ~ch st G4 MONReriaE iy hg dupsepesyof DIT
33d(thfé€l Hahfei30)), TS solatGhisste 1£d§l'l)t,eda1mth6ﬁ)}(a#@uffen pEE7)9 in the

Ll R B L 5 B 8 s e
4 g denateripgrancamigatiore( e(&;?M guan@iimun hydioghloride or 4 M urea)
f agd .'réfétaﬁl | BRELET 8N RhnfdERupl AJURIchiRdR bP eur\é§Ctanin1ne in a

intr ductl n of two transl atian stop codons, at

poenesrasion f apauia)-3 40 d-Osp preresahly ip g cspafatrattlansqf@bout 0.7 M.

t ephtiaRGd@lsi peifodined pp&feiab Cgm aeembyatigsdof bbodtheceand fof about

Nb%&gi%)teln onai n. he P anplified DNA fragnent was

tr ]%"Ucrﬁ restriction endonucl eases Ndel and Banl |

and was Ilgat ed to the nodified pQE vector (Q agen)

(el ARk RbrChis 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 naturation of the water insoluble denatured polypeptide (inclusion

bodies) according to the method of the invention preferably by chromatographic
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Hi s-tag as well as DHFR coding region), which was
appropriately treated with Ndel and Banll. The

we@b@seeisgo of expression plasm d pQE- NK4- Ser ( PPGERPIH0S/002177

size 4447 bp) are T5 pronotor/lac operator el enent,

NK4 codi ng region, |anbda to-ta-anscriptional

term nation regi on rrnB Tl transcriptional

term nation regio Col EI origin of replication and
b-hethpdsras e-gco }hg ai@np@enc@rofﬂa@gta@m i drydrepluthion intesaction
usc%goﬁlgtggfa?ﬂzf or fihknf 1'ec ERQ@&{ ent Pel hﬁrat%ng gy €0l dxchange
strain arbourin ression thel per. a5 i

p Lq@ggrg@tog ﬁ,k#gﬁﬁlat cusgpgmsoe leqtyig, éocggsqlg_,g&gb):tlve precipitation,

1Q9ects horeﬁs Coki ‘i}fﬁolﬂi’@' Bs tlé’\’t%fr@fefrﬁ@ ft periBN NNET Solypeptides by
I.ZE Wi respec restri on an uence
RS et ion (e S tra PR B ily FORHE D iPOig Presence of
vvqﬂlo@phiate bﬁiffemhdhy paefatapBbitsy the ubdef k- or plitiyhsephiviosdt
after cultivation of reconbinant cells in LB mediumin

the presence of appropriate antibiotics and after
i Mihgotding tofthe meethed eofethp rlasmtmm, loplyae dintrioo renadurdtPIfGthe NK4

Ckeaths EARRREL Tl B OB g o
f Pglyegntldff disothei st ok lﬁﬁlé'él@n R@Odz@g separased ey @.t er cell
tft% i RdHE! {OFreRfAERSS to FRVIBNYRE laathuNdSofPESHOMMBHied NK4 is

der‘feé‘d o‘éi‘%cﬂéﬁ@”,d' rSls TRl FRiencHocit AdihurRR BT preferably

usbengeetrm%@mﬂlza)%zed condi tions. Inclusion bodies were

di ssol ved over night in a buffer containing 6 M

guani di ni um hydrochl oride, 0.1 M potassi um phosphate

pH1g:. Bll¢wingtexamples,onfevdnicks, i@ ukhéédidjing And/fiEDEAareprotidad/to aid
D-l;:ige uhf&s Hgﬁl%rgfrtﬁé Ppégelﬁfln%}ﬁg‘ijl' ﬁrcéol{n?{éegcogé OF ¥ g:hV\Q%et forth in

det erm ne Biuret assa uste

cdhe @@pﬁ%dqdoﬁams pL lﬁgmfl@ts’@ﬂOdpﬂEf ewdlﬁcemonatcandmmade in the
t TBELdRL44TsEt fortﬁ%&di{'ﬁﬂeﬁﬁhﬁ? frohS@k pivaef Melitfioho a
concentration of 0.4 in a buffer containing
0.7 Marginine, 0.1 M pot assi um phosphate pH 8.5 (by

t i Dé¢satiption of fhe Fegires HA ), 10 M GSH, 5 nmM GSSG and 1
nmv EDTA. This renaturation assay was i ncubated between
2 and 8 days at 4C. The renaturation efficacywas
medigaredd by arRengturatidn kihétiesi hepachcoleydefhationsi 289 ram
1 m Heparin Sepharose colum (renaturation kinetics
see Fig.l). Buffer conditions: Buffer A 50 MM Tris pH
s.EJgIB'@%fer B: Repataation effigaqies. 0, 2M Nad Gradi ent :
5-25% buffer B, 2 colum vol unes 25-60% buffer B, 16
cql um Vol u SSGO 100% buffer B, 0.7 colum vol unes
G- Z goreAm vol unes After obtaining the
maxi mal renaturat| on efficacy, the renaturation assay

ted to 3 lusing a
é&é@%ﬁwhfwcf’ﬁ ??rnlﬁk%nlt (MNcut off: 10 kDa,
Sartorl us). It was subsequently di al yzed agai nst 3
buf M pot assi um phosphat e
]ggod?or P;?fpeggg% %I%I%}urs optimally for 5
days in total. Purlflcatlon was perforrred by.

hebatigle sephar ose chromat ography (conditions see
above) o the elute lQ?terlal IM ammonium sul fate in

ecmbqaé]é €XRIg§sion o

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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phosphate pH 8.0 was added and i ncubated at 4C
overni ght. The sanple was centrifuged and the

waapsomatant was | oaded on a phenyl sepharose POI/EPI005/002177

(150 m). The col um was washed with 1 colum volunme 1

M amoni um sul fate in 50 mM pét-assi um phosphate pH

8.0. Elution conditions: Buffer A: 1M ammoni um

sul fate, 50 nmM pot assi u hosphate pH 8.0 Buffer B: 50

i ot PRI OShdessripad §Labaso Jdensifiey | shMEIEGH PR was
oa:’e%rrﬁ%@% bfderBo a%llﬁpﬁﬂm&%ﬂéﬂﬁﬁ nfoBRh& DNA coding for NK4

ar1son of naturati'on using potassiu hosphat e and
THS%q Fié Riok r A Fesihedsvere pesirmprandsnaipydrit oo Hans
pot assi um phosphate or TRIS at pH 7.5 and pH 8.5 (both

titrated with cone. . s bufferj reagents. The,. .

S ahgHesaes th B AR Se et ohike SiellPinesBSaications
desse imsdivced:exanpl e 2, but with 0.1 MTRIS or 0.1 M

pot assi um phosphate in the renaturation buffer. The

dialysis was al so perfornmed as described in example 2
but Ehm@nation afithe epkargotic Ngpadtreptideneqiensprrd &usion of the ATG

Pot asiuBuANAERIA RN bokifo)y bedkuo ST gni fi cant |y

hi gher renaturation yields a fer, measuyred as
amoufchangeef |a%7’én?\|+%&ldb9°%fé‘§% Barr %@sgfk}l (@ Sr i prder) to improve

Examabﬁ rféﬂtye)lfm biefD @Huta@(Ml atifiae) a) S;:at ter asls?y
wer S n uen ro in | Ssue u ur.
SPat B g Eﬁffﬁesgﬂwcw# £ ¢ad0ps f g deidyat gopiion 33
Conb(A)GGI torGG B, 36EAGANTD GEBA), and Ach@sA ex O&T) i prdertth émprove
|gn%ug‘§?es§ig}181$%gl tering was inhibited by the
addi ¢

'000-fol d nol ar excess of NK4 at
| easmofddficagonoadribe FVA seqienvd nfjcodnnstalmpositionad?77 (ATA to ATC)

acti yjd ¥7®lcreqb 'ctm%loqaeﬁ%%aﬂlﬂamh@éﬁlbﬁ RfPLR bduct into the

mtogenic activity of was determ ned by
rreasM‘th?Fg DNA synt heS|s of adult rat hepatocytes in

KI; It Wﬁ{tyocniéh&()f; bggﬁ@tlggﬁﬁtadrbﬁﬁo {&ﬁ&&'ﬁ@dﬂ-ﬁo@moﬁs 4t7@(T@A) ,and 480
ur Se experi nen

Mo REGR bn catiF %}%PP 4 Gapgfimes s RRvBHE gauwerﬁq@ the end of
addi NKarprofeimddfdaino 1000-fol d nol ar excess of NK4 at

| east for 90% and nore, show ng the functional

activity. c) Invasion assay In this assay the invasive
potleRCRiamyflified VA frepingnt wasdreatsd wigh restrectipnsayonpdeases Ndel

d
Cao‘%?e?a%%g gflﬂ b dsMi f@ﬁed%gﬂ%lggﬁszg 6933' ﬂéctofaﬁ(%lagén) 6(l&zlm’unatmn of

Adistag piaeel] 54 cei@lgﬁgglml ih W@smpwmwt% Eﬂe%fe% aith Ndel

I HNdOB4ET The derhéhth @f 2OH@ssiaH ﬁla%i@ﬁQEWK&Seﬂ(Pl&!}ﬁ‘hdaéize 4447
EH t f o 90% and
a

PRy TSEREBT G ASbPIRE, SRl I KGR e Lissios: imlde to
Carmsa@pﬁiomudermm tregm)m maBeTl kransd@fidnalvitemingipn region,

%ﬁ%ﬁ?‘éﬁ%@fo re }c\/\§§n and E-laétﬁﬁlls%r&ﬁﬁllg SQ&&HQ@ e nude

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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Treatnent: After 4 days, one application daily

of pegyl ated NK4 over a period of 2-4 weeks Dose: 1000
worgiosnesed day 300 ng/ nouse/ day 100 ny/ nouse/ daRpCpERPOHE2177

Result: Treatnent with NK4 shows a dose dependent

suppression of primary tunor -gr-owt h and net ast asi s,

whereas no effect is seen in placebo treated

groups. Li st of References Al bini, A, et al, Cancer

qzatteﬂr? of 18l 1ysaB2 39er8 2bBrBréch bmﬂ?ﬁGE UThe eecoalhbmalﬁeﬁ.eoh clone

8&%&%%%&% %R%ﬁ?n o ’ng%ggégsrélng!%a ;ﬂ«%t‘f%% gcsrzllﬂg production

3qzrgc¢§g5Eprm¢p‘gitloK wase perfQ rme @ar stgpdard gon @@@)and inclusion
6 i thse Monaganwa, K. et al | B| ochem Bi ophys. Res.

Comm 163 (1989) 967-973 Nakarrura T., et al.

Bi ochem Bi ophys. Res. Commun. 22 (1984) 1450 1459
Nesamiple@2 T., et al., Nature 342 (1989) 440-443

O%lﬁgﬁiwﬁaﬂ%éﬁurépoawmg% ShmiETkeidtals 2000

563-570 SeM T., et al., Biochem and Bi ophys. Res.

Qﬁggﬁ}fl%gégg%’g% gx%s]oilv’%%7 v§t 31211’% 1nsc1 guffﬁr %bﬁﬁ?rﬁﬂ%g gﬁ%ﬁdlmum

Pdl}’h]mChl@‘ld% 000d) potzssizan Phesphets, K 8,5 &y tstratlonpmb 10 M KOH),

Nef fni AGEEA, 891 - myﬁlb’pf Tﬂ@%@ﬁce%%g’aoﬁ?&“th@ §ssoR%H915Yotem was
No. 5,977, 310 Wi dner, Kig roc. Nat|l

Ac
Scdeterppedsby Biuyghssaroin. W85 bus sopiambtionoAlagig tota

1. priyRiih pghl bOfook e nifeesdued.i on of a N-termi nal four
krl ngl e- contai ning fragnent of hepatocyte growh

factor (NK4) by expression of a nucleic acid encoding
sdl'lds NKU-salubilisdte mabidillutddowt a cehdentratioh af iOgngf / ml in a buffer

ncl t 4 . )
F OERILA b ) SRR 61 a8 84 [ cration i
natomcatlChn 19f mMh 6SHe fanih €8S®iknd 1ond BBy Thisgrepaturditon assay
S %gqhkabza@éd werew@eﬁdz nat yaais LPRP@ e ea;aft@fa&sﬁ eﬁ:fcagg«fs Heasured

i n phosphate buffered sol'ytion. 2. Method accar gto
cl ]%}1 analyticah effmity, chapmaferapiyursieg da, 1 auaHeRarp sephasgse column

Wi (rbnRNREPARIRLBINE Big PH 7-9 for at least 24 h. 3.
Met hod according to claiml or 2, characterized in

that NK4 is purified after naturatl on by hydr ophobi c
I nBeffe@cbhditioafir omat ography in the presence of

phlg)&@gll%t %Oﬁjﬂ\/l ﬁ pH 7-9. 4. Method according to

zed in that chromatography is
peBmﬁﬁrlﬁedomMﬂhtsmHSGMMwEnﬁ}l sepharose. 5. Method

according to any one of clainms 1 to 4, characterized
in_that the ampunt of GSH nodified NK4 is between 0%

ar@radimrof t he>-tokoal hader 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.



10

15

20

25

6. Method according to claimb5, characterized in that
t he anount of GSHnodified NK4 is between 0% and 20% of

wWo bases4ad NK4A. SEQUENCE LI STI NG <110> F . Hof f pe&mRP1085/002177

Roche AG <120> Method for the purification of an

N-term nal fragnment of hepatogyte growth factor <130>
22389 WD <150> EP 04004950.4 <151> 2004- 03-03 <160> 2
<170> Patentln version 3.2 <210> 1 <211> 1350 <212>
Diuri2dt3on Ang pérfainadd byPRéparin2@phardseachrodiatngrdmy (Sp@ditions see
<%%8\?e %heCQ?Jtégle%a‘%e% laﬂ 1 Ml Ql%omﬁ"rglofuﬁat@tlﬂ E)thCQ(t)tgssmm
aaa C {C aaa aaa tea

Mgtho tcmpél Bfswag gdd:@dgamd; mncmbatem & 4Csoqrnighh eTqu/saample was
Ly@ntoffiged! shdl i eﬁétﬁﬁ%@%a&aeo@a e})h%h @?Hat%ﬁ@c&ﬁﬁm (150
cca gca ctg aag a aeg C a 96 5_ |ule
LysD{ Tlae selgmsy Banpashe akysl qlampywolurge 1%@@%@@ fate in
a&® HOpcadsivag bh a@apHs@a tgt get aat aga tgt act

agg az/?paaa 142 %?/% Val Asn Thr Ala Asp A n Cys Ala

Asn Arg Cys Thr Arg Asn Lys 35 40 45 gga ctt cca ttc
achutﬁ@cccmiytlcgst ttt gtt ttt gat aaa gca aga aaa 192

AR 8 el SR8 %°?¥ﬁu¥?¢hdp BaEPRLS,
agfeuf&tﬁ t%@h@totg@mrgpbomteaﬁw 24 ‘@qﬁh)d);@ gheqol Tr p

Phﬁuﬁf%ﬂ’d?ﬁrﬁ%&ﬁﬁm%blé&és Ser Gy Val Lys Lys 65 70
.80 gaa ttt ggc cat gaa ttt gac etc tat gaa aac

aaa gac tac att aga 288 Gu Phe Ay H's Gu Phe Asp
LGEkaMe.GU Asn Lys Asp Tyr lie Arg 85 90 95 aac tgc

o i e AT L
Gy Thr Vval Ser lie 100 105 110act aag agt ggc ate aaa

U K erGALaEGE oSSR WG n@fygeﬂﬁllé: 58ta§s%n3p%%sphate or TRIS at pH
7.5 and pH 8.5 (both titrated with conc. HCl) 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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Thr Lys Ser Gy lie Lys Cys G n Pro Trp Ser Ser Met
lie Pro His 115 120 125 gaa cac age ttt ttg cct teg

wWao@sei44®egg ggt aaa gac eta cag gaa 432 G u HPGI/BRI005/002177

Phe Leu Pro Ser Ser Tyr Arg Gy Lys Asp Leu Gn Gu
130 135 140 aac tac tgt cga a&t- cct cga ggg gaa gaa
ggg gga ccc tgg tgt ttc 480 Asn Tyr Cys Arg Asn Pro
Ardg Gy Gu Ju Gy Gy Pro Trp Cys Phe 145 150 155

acd’ra@%raém%w gag gta cgc tac gaa gtc tgt gac
att cct cag tgt 528 Thr Ser Asn Pro Qu Val Arg Tyr

G_u, Val lie n s,165 170 175 tea gaa .

gtphibition @%hgfrglto(g@@ctaﬁgwgaqf % g\gl(%dyastdg{er%%edgl@{ measuring
eINA 7 SyndedsisCofl adalt ftuh&pasodylds bhiprigysy Aadltue YasGlescribed in
Siielsgéeraaﬁ S et 21@?8%9 40""%4?5 ?atth%%t xEgimiiy the HGP-
Aspdirded cEhprdiiferaGen wab ynHilyised b}et}@asld(ﬂdm (#frzglOI' tmlﬂ&é)pfold molar

H' ce(?s B R a fl%?st {309 I F RS 3ol tﬁ%&ngé&‘n{'%&l

aa aga CCC gac aag dggc
HIS Lys Phe Leu Pro Gu Arg Tyr Pro Asp Lys Ay 210

21y 22Qnlidoataydat aat tat tgc cgc aat ccc gat ggc
cag ccg agg cca‘tgg 720 Phe Asp Asp Asn Tyr Cys Arg
Asn Pro Asp Gy Gn Pro Arg Pro Trp 225 230 235 240
tda thﬂtaséh?tthﬁﬁvaﬁa@ 6&htiglast b rels is%a 84l. (Tde ds@l was done

058 AP, 1 408 kg s, i

g&e‘.T]a]eBt ceﬂs:tA@trg HGE-ighred 10 ggiimlytell mwhsion godddedstabited by a

]1% ’lL @%lﬁlrﬁol%gxﬁ%s g%@'\@t{ leA&nfo?i)?)% th%ﬁgrevﬁbowmg the

ca:anqgmabmvggc tac agg ggc act gtc aat 864 Thr GI u
Cys liedn Gy Gn dy Ju Ay Tyr Arg Gy Thr Val
Asn 275 280 285 ace att tgg aat gga att cca tgt cag
cixample 3at tct cag tat cct 912 Thr lie Trp Asn Gy
| i 2tiit9 ik¥soG N Arg Trp Asp Ser G n Tyr Pro 290 295
300 cac gag cat gac atg act cct gaa aat ttc aag tgc
aag gac eta cga 960 Hs Gu Hs Asp Met Thr Pro Gu
Ao®He Lys I€wss lung Gaanbea ndudg nBise Birfo3thbdd20 gaa

?S: : ?f 288 81%%?06?%nﬁ’%% & 'in&%?céﬂ%éNe oﬁ&?la‘fl&% ﬁlggmale nude
G u Ser Pro mrcp (RYsB/pina/1895 330 335acc act gat cca aac
AFefPtndt U QBT 4LBGs, LIE apflicatifR dally of sByRad NR28Bver 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
prirﬁary tumor growth and metastasis, whereas no effect is seen in

placebo treated groups.
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Thr Thr Asp Pro Asn |lie Arg Val Gy Tyr Cys Ser Gn
lie Pro Asn 340 345 350 tgt gat atg tea cat gga caa

Ser HHs Ay Gn Asp Cys Tyr Arg Ay Asn Gy Lys Asn
355 360 365 tat atg ggc aac {10 tec caa aca aga tct
gga eta aca tgt tea atg 1152 Tyr Met Gy Asn Leu Ser
Gn Thr Arg Ser Ay Leu Thr Cys Ser Met 370 375 380
) fepgces gaa gac tta cat cgt cat ate ttc
tgg gaa cca 1200 Trp Asp Lys Asn Met G u Asp Leu Hi s
Hs lie Phe Trp Qu Pro 385 390 395 400 gat gca
@Eblaag\ cat ,a@etncgralges@\é%(%@ 3%36-324a aat cca gat gat
gﬁmﬂ&fa%nA@p eéhlacﬁﬁesgmsb wos»i&?émﬂu Atsn Tyr Q/StArg
I get cat gga ccc tgg
qu:at‘f’éi:) eéeg @3%@%34 §93%)cl gtt cct tgg gat 1296 Al a
lea?at@w, dtrah, Ohgpgeys17THIo8TNe04643056sn Pro Leu lie Pro
4 S 4 t { tct cgt tgt gaa
“bésﬁ S%ag %gcegg 6@296@)269% 6? 44 Tyr Cys Pro lie
SMlymagvaCKset@ uBiGthemdhioftys. K¢$r Ceomen. e (1989) 961-9435
4 38

g%%}r& 32 dkap B]1§c;h % *B%%cg@ %zei%m‘h‘h 255139%&) P3D. 1459

ci al ein - sequence of

<Mﬂﬁ@rwﬁ ese} Mgtyre 342 (}s??g‘?)Afl%‘lAén Thr lie H's Gu
Phskabi era WSt §9'EuN]aB11)c§e1ﬁol93F(149(%57‘5U38Thr Leu lie Lys

l\/lé)i%r Prolﬂi%ﬁrg é@@gﬁg Lys 20 25 30 Lys

n Arg Cys Thr Arg
Asakil ¥S eB84., BibhbmGhind Bophiy. Befldpmihr 172y(3990)$2M327 Phe

VAL ARl 1A i ota 729, °5, 6000 Ors Leu Trp
75t80t, ®.A., Ptd., Gity]. Bxp. Rathol 1e(208¢) 17e30 Tyr G u Asn Lys
ol T off Bl RRGRA IR PR k"
S Patent No 5 977,31
Weidner, K.M., et al., Proc. Natl. Acad. Sci. USA 88 (1991) 7001-7005

WO 93/23541

cgt ggg aat ggc aaa aat 1104 Cys PSPER®DS/002177
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Thr
lie

Lys Ser Gy lie Lys Cys G n Pro Trp Ser Ser Met
Pro Hs 115 120 125 Qu H's Ser Phe Leu Pro Ser

W®200509344Arg Gy Lys Asp Leu G n Gu 130 135 1BOI/BBIN05/002177

Tyr
Cys
Tyr
G u
Ay
I | e

315 3

Ser
lie
350
Asn
GJn
Trp
Trp G
Gu
AI a

Gl4u

Cys Arg Asn Pro Arg Gy Gu Gu Gy Gy Pro Trp
Phe 145 150 155 160 Thr S&k-Asn Pro Gu Val Arg
Gu Val Cys Asp lie Pro A n Cys 165 170 175 Ser
Val Gu Cys Met Thr % Asn Gy GQu Ser Tyr Arg
Leu 180 185 190 Met ABpfepiGlaitn$ Qu Ser Ay Lys
Cys Gn Arg Trp Asp His G n 195 200 205 Thr Pro

Phe_ Leu Pr.o yr. Prq Asp Lys
zi\ge‘fg@ f@rz@le predyctign A g I\%ﬁﬁﬁ% f@g}%hmge-ﬁgﬁtamﬁ fragment
Gdf HepiroBfFte ghsvathHagor (INK2P by 286redan a0 n(ﬁilelc'ﬁyfd encoding

24 %ldéigzl ?‘5% “lglfﬁ%bgéowgl I\;Ogatlggﬁfﬁqﬁ ﬁ%ﬂ b%ﬁs g&ggalnlng said

ANKYa ddRraturkeé for@h, sollibiliz266n 36the 2Tdusiom blies Gydbnaturation

Géjg tﬁ?g% n%ﬂeﬁl\ig@}?cﬂar t¥riz Wm /ﬁﬁz& gl%ﬂg}rtlo%g%hdﬁfﬁhratmn are

AdsrisemedptpHyr9 mnhoaeluﬁtgbgff@»,r@@ pplatichu Hi s Asp Met

Pro Gu Asn Phe Lys Cys Lys Asp Leu Arg 305 310

20 Asn _Tyr s Arg Asn Pro Asp Gy .G.u :
PrMetgPé aespgdmﬁéo%eﬂés%hsrw?ﬁﬁr AeHraAop. , BRY indiivzed with
Arho¥stlat&bffelypH DpfoSerledst M hi e Pro Asn 340 345

Cys Asp Met Ser Hs Gy Gn Asp Cys Tyr Arg Ay

Gy Lys Asn 355 360 365 Tyr Met Gy Asn Leu Ser
ThvietAod aSesrdidigyto lcbim Thor Qchaﬁeterim in3that BK3 igB0rified after

ASRNR0AS) Ao Gt ARRhE B ol b R Brsence of

Aanhomhatdy@ffemragpﬂs%w%m Asp Asp Asp 405 410 415
Hs Ay Pro Trp Cys Tyr Thr -Gy Asn Pro Leu lie
Trp Asp 420 425 430 Tyr Pro . lie Ser Arg Cys )
Gfethed a9eprdmg tor gaiph 3, | Sragigrized ina it dombtography is

performed on butyl- or phenyl sepharose.

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.

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



