HGF BETA CHAIN VARIANTS 5This application is a non-provisional application filed under 37 CFR
1.53(b)(1), claiming priority under 35 USC 119(e) to provisional application number 60/671,610 filed
April 15, 2005, the contents of which are incorporated herein in their entirety by reference.
10TECHNICAL FIELD The present invention relates generally to the fields of molecular biology
and growth factor regulation. More specifigaliy #he JMeRHQR £RRERs modulators of the HGF/c-met
signaling pathway, and uses of said modulators. BACKGROUND 15Hepatocyte growth factor (HGF),
also known as scatter factor (SF), is the ligand for Met (Bottaro etal., 1991), a receptor tyrosine kinase
encoded by the c-met protooncogene (Cooper etal., 1984a &b). HGF binding to Met induces
pfgospk;lt)rlylatiogh of the:d t:afm@&ks&laﬁr $Jf%md§1m§¥ﬂ@§%&?9m @g&%ﬁ@@ﬁm@mm@%ﬁﬁ&of” t
intracellular pathways rowth, differentiation an in avar cell types;
several recen O TERbE S A o R T OE SURaL) (AR LIe AP 2005
Trusolino and'Cemsglicf 200 amaunkerkl hoooy. hhizmdRbrPioggfmsdamental importance in
embryonic development and tissue regeneration, the HGF/Met signaling pathway has also been
implicated in invasive tumor growth and metastasis and as such represents an interesting therapeutic
target (Birchmeier et al., 2003; Trusolino and Comoglio, 2002; Danilkovitch- 25Miagkova and Zbar,
2002} a et al., 2003). HGF belongs to theﬁg@%lﬁéé@%ted growth factor family and
comprises a 69 IcDdla-preaint contémingatire: Maelimintik fiirgi ptomain N oangd folig-kivih dgletdK!
-K4)domains, ang @ 3kRas:ghaiiymhichhas s iaRa.SImdalin: o praleras. demainsef
chymotrypsin-like sering:lg%as s from Clan PA(S)/FamilyS1 (Nakamura et al., 1989; Donate et al.,
1994; 30Rawfings et &l°, FIRE pIESRinogen and other serine protease zymogens, HUE is
secreted as a single chain precursor form (scHGEMSgEREEINIAdS to heparan sulfate proteoglycans,
sulch e syndecan-| ﬁ@?fk@@@gﬁfv&h%&%%ﬂ@ﬂ)%&b%ﬁm%%fuﬁm m@@%‘mgﬁeﬂ;ulagamaﬁix. Heparﬁn -
sulfate prote ns bind to N domain (Hartmann et al., 1998), which also contributes to the hig
ity Mot o BRI T SRR IER ?&*&%&ﬁ%%ﬁ&ﬁﬂé@53#%?2%%09@2 ihough SeHGR s
able to bind MEPRRFHGH Hitinde))- ittahbiatize iR/ Me acrs cpioic slweridbalragdsdatartmann et al.,
1992). Acquisitias: dbhtDEessignalingtaativitylis eaplingentiipeneprtieaiitiecleavageidactivation) of
SCHGF at Argc‘%%%}o‘é%%ﬂ%é!e%ﬁ%ﬁﬂQJ&'&E%&(WQ%&% m%@mrggié@%v@m@ isulficle;linkedsali3 heterodimer
(LoI(iI__gér et al., 1992; Hartmann et al., 1992; Naldini et al., 1992). The protease-like domain of HGF

(HG -chainSei"éeéfé\%‘i&i‘%%fac%?f%‘if%?%f&‘fﬁx‘?ﬁ?@fﬁ%ﬁtrfggﬁée‘iﬁ‘éal*e%(?ﬂ?éﬁrﬁgbnf’cﬁ’@ﬁ9ﬁfsg‘f857]-

2002; Maulik et al., 2002). In addition to its fundamental imporiance in embryonic
development and tissue regeneration, the HGF/Met signaling pathway has also been
implicated in invasive tumor growth and metastasis and as such represents an interesting
therapeutic target (Birchmeier et al., 2003; Trusolino and Comoglio, 2002; Danilkovitch-

25 Miagkova and Zbar, 2002; Ma et al., 2003).

HGF belongs to the plasminogen-related growth factor family and comprises a 69
kD @-chain containing the N-terminal finger domain (N) and four Kringle (K1-K4) domains,
and a 34 kPa B-chain which has strong stmilarity to protease domains of chymotrypsin-like
serine proteases from Clan PA(S)/FamilyS1 (Nakamura et al., 1989; Donate et al., 1994;

30 Rawlings et al., 2002). Like plasminogen and other serine protease zymogens, HGF is
secreted as a single chain precursor form (scHGF). scHGF binds to heparan suifate
proteoglycans, such as syndecan-1 (Derksen et al., 2002) on cell surfaces or in the
extracelfuiar mafrix. Heparan sulfate proteoglycans bind to the N domain (Hartmann et al.,
1998), which also contributes to the high affinity Met binding together with amino acids

35 located in K1 (Lokker et al., 1994). Although scHGF is able to bind Met with high affinity, it
cannot activate the receptor (Lokker et al., 1992; Hartmann et al., 1992). Acquisition of HGF



5 Ser (c195j (standard chymotrypsinogen numbering in brackets throughout) catalytic triad found in all
serine proteases (Perona and Craik, 1995; Hedstrom, 2002), having a GIn534 [e57] and Tyr673
[c195]. Because of its importance in regulating HGF activity, this process must be tightly controlled
by HGF converting enzymes and their corresponding physiological inhibitors. 0scHGF activation is

mediated in wér,o by chymotrypsin-like serine proteases inclu in%h p to%%_grgw L{actor activator
(HGFA) (SRR 4GP SO SRR e S S O ER e L O NGB L th ST+ 1990),
urokinase-Vypeplasiningyehesfotivaton (N alatinkdGF, a&@@ﬂ)ﬁ,dfaﬁnke@(ﬂ{ﬁﬁﬂhwdﬁmré%@r 1995), factor
Xla (Peek gt al., &0, and plasia kil feak 756, 3R0pomitilalARckiGF il se proteases

are produced as’inactive bprecursors; their enzymatic activities are also tightly regulated by other

activating 6 Ssdwiant trovidalsrlvasdsvipinieppd Iptkbiersquired 2ei el BrbiEase’y ind their
acgvation 9&999@%&@%&%@%&%4&%&%% %994)s n-sesiRapraiaasesiActivation cleavage
of the zymogen effects,a con orma%onal rearrange '%ﬂOf the so- %egr'activa(tﬁjlog gromain' giving rise
to a prope R G ESERY B SItas 84 ?f%aeaﬁaéé’f’ﬂgte{ﬁﬁﬁi ?Sthﬁf%rgé nregieR Fhe'dctivation domain
constitutegdsiremé Oifetd8-{edgddsed loops designated the [c140]-, [c180]- and (c220}-loops and
insertion of the neywly frped;hsHmiaYg }%ﬁaﬁﬁi@?@%ﬁ%@%&&%ﬁ%@ Bedg, 1978). In the

homologous ligand/receptor pair macrophage stimulating protein (MSP)/Ran, the serine protease-like
MSP p-ch&RErEeAdYSIHE FRRYR ENEFBG BT Rb iR IMERRY AR EP 28 B R RfEr and Leonard,
1998). ThiscisGevetisetoiranmtiattGhitet Bydignoweieltheshigie affieityeséadpdioebinding site for Met
resides in the HGFE a-chain (L olc t ' igaki et al. A e fpRrtance of the

.|
HGF/Met é%’ﬁg i gtfg(?g ﬁ]ﬁ@ﬁ%%%% %Fgﬁﬁl r %J%%%%%gir%% %@bt?ﬁé}j aglg lgﬁam%:)g{ disorders suggests the
need to deilelspdhighn)-dAt%thia thakapBMicmbiaate sl shinnseR RHSAGT MR 2Fhe complexity
of this pathweay, hewexen (aricuaryin3Qbghy, eidietesrualbtndeosteddpeehanism of HGF-HGF
and HGF/Met.interactions, wed progre his front and highlighted the need to develop
approachel}éslﬁﬁg %’r?%eas%ép 6%%?te§?§éreg’s€§%§%&§fw50fﬁ%%ﬁgrrﬁgfr? o} .%%:ﬁsolr{}}agﬁﬁe 1-1GF-HGF and
HOF/Met iptererseishthelT vecimasinist \ditss| osadsh 8 abilbeinRa frothes #rEeaiaa @ piRsvides other

benefits. 3pflbrRiateneasitegderain g eing patent applications and publications, are incorporated

by reference in their. entirety. SUMMARY, . Hepatocyle gro facto r<(1I5|GF, lasminogen-related
growth factor, binsgﬂsmﬁ? R%O}%S%Sp%%y? SHEHIRA 5Bﬁﬁsest a?fesoer?“e\/\/é?r‘*;gafl‘i%teo(lr e?gﬁrﬁgaegag’-Met, c-Met or

c-met), whiéi4s inptidatabinastsyatt prtienttiyege vbge Avnagon Aitdtinesiiaemaisorlgrowth. The serine

5Sprotease;likg HERethaimdtselnids i Met ther handindiag iadwely biseotaleaskhat regions
aqﬁ_‘specific residues in ttﬁHGF,O chajn are,neciﬁs%to,eff ct pro er s i tnalt'hng thrguf%h the HGF/Met
pathway. iR e o BeE A AR BT A SR TR S it AL AT AR & B ER S FHHEIE IR BoRART Contributions to
proper HG& pasretionpd detivityedvheleifOihds&86bramiblsfiaikionpy2od meaytivotdhdelvedinding of HGF 0

chain 1o its,GRaANake JeGRRIGk NG S5 HERH S5k ¢ uber and Bode, 1978). In the homologous
ligand/receptor pair macrophage stimulating protein (MSP)/Ron, the serine protease-like MSP
B-chain provides the main energy for receptor binding (Wang et al., 1997; Miller and
15 Leonard, 1998). This is reversed from the HGF/Met system where the high affinity receptor
binding site for Met resides in the HGF a-chain (Lokker et al., 1994; Okigaki et al., 1992).
The importance of the HGF/Met signaling axis in normal cellular function and in the
etiology of clinical disorders suggests the need to develop highly effective therapeutic means
based on modulation of this axis. The complexity of this pathway, however, particularly in
30 light of the less well-understood mechanism of HGF-HGF and HGF/Met interactions, has
slowed progress on this front and highlighted the need to develop approaches that are based
on better understanding of the mechanism of action of the HGF-HGF and HGF/Met
interactions. The invention disclosed hereinbelow fulfills this need and provides other
benefits.
35 All references cited herein, including patent applications and publications, are

incorporated by reference in their entirety.



10herein provide evidence that mutations in the N terminal region and/or dimerization region of HGF
13 chain can disrupt HGF/Met biological function, with or without substantially impairing HGF (in
particular HGF f3 chain) binding to C-Met. In general but not necessarily, these mutations do not
implicate positions thought to comprise the actiggmA(j@;nain' or active site region of wild type HGF.
15Mutation analyseﬁde cribed h% %%’p: e a algigo or de clj ahrpacgtlt of I—QGF mutants
capable of inhibiting wWild & egﬁ& mét mterac ONS ACroSSs A s ectrum of potencies.
Examples of §if8?\t?ﬁm8ﬁf‘§ Pgsﬁlyseé%sé)cfeﬁeé?%%o ngésﬁﬁf{ziﬁt%\a%o&aﬁae@l’ew %6?11pet|ng with wild
type HGF for Biplipgdte dersopyat-diiipresatsirtion Ayt efHaet siiét assoetited biological
functidns. Thisris:pariculEilyfadvanteddoss whére 20coinpletalior sulstantiabirvbitibat of the
HGF/c-met axigitsiudaesiailessdhissis afqrariquianicarcemssbecause ddfadpani:cimet are ubiquitously
expressed in {E%Egﬁh{&ﬂ@}ﬁmf;ﬂ%%§ m%amwmﬁ&amaéggr%aaﬁgs&mmﬁ@m@aus therapeutic

agents for ”e%IAEQ §$Q8n99fc§lo°9 ndifg @§p¥"‘i—?c§?'ﬁn{8§%'ﬁﬁ%‘éu‘%t %ér%éﬁ'!ﬂ@s‘ét%rﬁ‘ il g{f HGF/c-met

biological act|V| % esirab t least in part

?ﬁ Iggnl%ostltlons oftt |stc re ar :
or mavy, no mvo Ve O 111 S ¢ o ec Qr. e Lesu S
on these 25fifdi hich are desc ed’in (ﬁ)eEalf’%ne oW, DIStlosEdT IS 8T e

antagBnist m&%@ﬂ@%‘%ﬁﬁﬂgw &ﬁt%ﬁlﬁ%f&mﬂé&Fﬁtﬁ%ﬁ%ﬁh@%omﬁﬁo%n?ﬁ%@@wﬁ N termlnal
region and/ori{4B P jBahein dirmasfEaiidistlagioncdfioneonspéctr tigratisupsoviddd an HGF/C-Met
antagonist malgeitie dorqiiispagiai JOEHGFcmnjantdgnrplisieg & rutatiGotimtHiekspudiain N terminal
region in posiien: Y¥iRRo(e 498 RRMZRIys: TeR310iRad npiesein thevadtationin &GF p chain N
terminal reglogb{gp@g%@g,r@rgmlgwg%@ chain N-terminus into an HUE binding pocket, and wherein

the resulting HGF uagt has edu ed glggé%al Iqugglggag]g%p@redt W|Id1 g@e I?%g A mutation in
RIGN © é@H 3

1011 s€8 descri
the HUE {3 chain N ermlna %on ¢an b ,E/ﬁ’[: at impairs inserti ain N-tenninus

into an HUE BHEHypedker! i Hﬁlge?ﬂﬁéﬂ? HGE rR GG e GTRHiRR ARSIt binds to C-Met with
reduced bindiftgcainyresHTFardd @ e H@Ut%ﬁaﬁﬁs¢ﬁ%ﬁéeﬁﬁbgéﬁ§?@m§aﬂﬁ%ﬁ%suItlng HUE I3
chain mutant btk 10 ©hdetngitlirswbétamtially équivatent affmityasitd typecH GHip ©hain. In one
embodiment, ¢he:reswtingtillelengthiGmeentaimngispiritates Llefapehaindinds to C-Met with

reduegd bm'&&ﬂ@@ﬂﬂ%&%&@mﬁﬂt&f&ﬂ HQH@ﬁchﬁQ IYREs 'ﬁ&ﬁéﬁ&@@ﬁg@%@%&l&%ﬂ&t the resulting
full-length 3 HOP ¢ nta|n| —megarHeGb ain binds o C-M c\{Ylth g,y stantlally equivalent

affinity as full-je ngrf'n ild B ty e n one em ‘és er reasemhntg%nn is’in or a ti}?r(\:em to the P1' position

(i.e., 495 [c16]) e&&ﬁ%}%ﬂﬁsﬁ?&%ﬁ a?t‘[g‘f‘] raéfﬂﬁ@lfﬁg%‘)‘é‘iélae\/%}l@?f@eﬁtsrﬁ?ftg?ﬁt‘%& @&t the N-terminus
of HOP p chaArdisieesrtherriaarenite: Ab Bt/ Mg Bl met biological activity is

desirable. Methods and compositions of the disclosure are based at least in part on these
25 findings, which are described in greater detail below,
Disclosed is an HGF/C-Met antagonist molecule comprising
an HGF mutant comprising a mutation in HGF § chain N terminal region and/or HGF B chain
dimerization region.
In one aspect, there is provided an HGF/C-Met antagonist molecule comprising an
30 HGF mutant comprising a mutation in HGF [} chain N terminal region in position V495,
(G498, R302 plus T503, or D672, wherein the mutation in HGF p chain N terminal region
mmpairs insertion of HGF [ chain N-terminus inte an HGF binding pocket, and wherein the
resulting HGF mutant has reduced biclogical function compared to wild-tvpe HGF.
A mutation ins the HGF cﬁain N terminal region can be any that impairs insertion of
35 HGF f chain N-terminus into an HGF binding pocket. In one embodiment, the resulting HGF
 chain mutant binds to C-Met with reduced binding affinity compared to wild type HGF §
chain. In one embodiment, the resulting HGF P chain mutant binds to C-Met with
substantially equivalent affinity as wild type HGF 8 chain. In one embodiment, the resulting
full-length HGF containing a mutated HGF B chain binds to C-Met with reduced binding
40 affinity compared to full-length wild type HGF. In one embodiment, the resulting full-length
3



5Examples for inability to insert into an active site/binding pocket include, but are not limited, to
configurations wherein the mutant is defective in either or both (i) hydrophobic interactions, and (ii)
formation of salt bridge involving the N-terminus to Asp672 [c]194, e.g., where an N-terminus bears a

mutation, e 0.8 POSIyly-¢algerl sutsiuied o nseried aming.aid feside, o ong embodiment,
S|gnaI|ng via this mutant iImpaire none em |ment a mutation’is in or a#aceﬁt to one or more

of positions P¥, W@@"ﬁ%@ﬂﬁw R Pﬁﬁfﬂﬁ?ﬁlﬁﬁeﬁ‘ré e eisanadivrainfieR domain can be any
that would bei—‘@x@efeﬂeel i alr. cooae tisetwedm twrolts O P dBaghidétéBUchtaltatdimerization of the two
chains (and thugtnond Skemoleculasiis impairdnSuehrntatiopswalleihe.eyideat from the amino

acid sucture,gf, ﬁspwal%ﬁg ,IJ%%@@FA&&@%@%&&%QOM EEBEQfﬁJt Gl R 15Chem.
(2004), 279(38)3 15-24. R%evant amino acid pasitions include, but are nat limited to, those

described herSiR THES R A RS R PR e eI B SERREHU L YESEREEF ability to dimerize with
another HGF #3eekénisiadfe Smpseimentt didgeatavdia HOPIRersin i eriziidneregion does not
substantially intpaiabindingrof teers e sultifion HQPameianifo:ErMe tuRORineri zation damain refers to a

region of a HQPd%Q@@é“IW&E'W%ﬁN'&%ﬂQM thﬁ%a&r@mptgréem B JiREE B, in @ HOP/Met

activggion compl %{ Jp 0{3&'5 E\lé%gt%oofngroorﬁgg Epesggg ]?;tp n.un 9rgoesaconformat|onal
change. The AP b chain Nterminal Tesidue 43 orms a sa brldge w‘ih residue Asp 672. In some

embodiments, the dr‘HB‘f‘ 2%‘ﬁb‘ﬁ hedioh Briandoneriraicp faprasn tserdtetessdhbally of, or consists of
at least one ammoddich2Bresidiaet bapytenall af P abithsesit teslioorisspondimgto residues of HOP [3
from about 4954302, &Jﬁ@t&ﬁlﬁ@ﬂfmﬂa@m@@@m&n@wﬁﬁ%&l& whaid(he Q614 ten{¢h80] loop amino

acids including 667,19 605,81 Mt eseleokinons eribadiment, e dimerizafiondqmain includes

positiopns Iocatﬁd clgse/adjacent to one or more of the posmons listed ahove and fhus are predicted to

influetice said GRE & More positions FbrRSaATH R fRid REEBERIEKE: tre50RhigYEdtion domain
may further in€lidsqrssttibeisheR D a8 bodinent e waybivdiHent wmiHo Ptedahiligonist molecule
of the disclosuréitetiaprisikamthrulatbA ihakd OR @ehatiadinterninalargipriemessim the mutation is in

position V495d191%9§ﬁ18§@§1&ﬁ|H§e!§c9§ui§{%g{‘8ﬁ}p%lr‘%lﬁﬁ Hiplian.canike, n@any.farm hat alters the

primary, secz&p ry and/or tertiary structure ot the N terminal region o HGF 0 chain. For example, in
350ne embodimeént, a mutation in HOE 3 chain N terminal region is a substitution, insertion and/or

deletih, such as V4SS ixyipgsiRmpn g 0298w 208YCRB o iR 3 2ghE6 72N, In another
embodiment, @ dtettidmteridsGRipreh@in. i teidliiblr egioniis ecdgletiopi\itameAdnutation that alters
the primary, sgenogame angtorkerianesiuciurmiheMtermisatresion phHFRI36Rain can also be in

an amino acid pasition fiatisd aR%r%éh%lﬁ§e31&§R§%’%H t?:%@%%"i‘i:&%%&%”é&?fl{mFore?%é%@x?'e a mutation

of D672 that removes salt bridge 5férmation (e HGF (3 chain N terminus would also

be expected tr(?gé?fé?ft?fé}ﬁmafwn@gﬁsoﬁ‘&ﬁﬁysﬁﬁﬁiﬁ’rﬁft‘éﬂfa?{/@ﬁﬂ%ﬁﬂféﬂ FAH Q&R ain N terminal
regiofy Thus, Titskstigné 6fl tend @R k3idival noNctepminaliregidreancHidOP iy ehbintdiferization region
are not necessarityerputoaty pxalusivels foraxanmple, aedescribed beveinopagiexemplified in Fig. 1,

mutation in C%weimymm@mﬁ%qﬁ%@ 0 9&(@&&&9&&&&% iehminabaag.gimerization
10domains of. Hﬁ(lf 13 chain cateJnI nb)e embodiment, an Hg)ﬁ’e Met ant %ocp t mol cule of the

0sition jace) t {0 ORNg or'more o 0sitions 3 V?ﬁn lljf.
disclosure comprlse amu a ion |n ain dimerizatio malin, wnereli e mutation is in

position N49?fﬁﬂ@élc%m“%teé?eédj%@‘rﬂrtﬁ%ﬂf%ﬁﬁ @O?WR%@%@W@W ¢ be in any form
that alfers thedprimiztisnseoandany anbfontédiaryssisuctareref ¢be dimerization region of HOP 13

15chain. Examples of sdationshatyiasiohalten thensirieiraQfithe simerizatipglegion of the
mutation in HGF § chain N terminal region, wherein the mutation is in position V495, G498,
R502 plus T503, and/or D672. A mutation can be in any form that alters the primary,
secondary and/or tertiary structure of the N terminal region of HGF B chain. For example, in
35 one embodiment, a mutation in HGF B chain N terminal region is a substitution, insertion
and/or deletion, such as V495G, V493 A, G4981, G498P, G498V, R502del plus T503del, or



HOP 13 chain include mutations that introduce a residue that is charged or has a large side-chain
(e.g., bulky) into the wild-type sequence, whereby a charged residue may result in repulsive
interactions and a large side chain may result in adverse steric interactions. Furthermore, cysteine

mutations (¢ L%23C,I004, £300G, and.NARTC)GRP alag ke.20ntadused gt e available for

modification b¥ specific thiol alkylating reagents such as those containing maleimide and haloacetyl

groups. In on& &bodifiERE g Bl BXaEA HPERE (F i ARG EEiRh R 6 Bedlibstitution, insertion
and/or deletiorrsndneanNA IR BcieinGA08HR bt i8 aPBO0YECH nosifon fzeitn betwEel 501 and R502
(e.g., an insediain Nfitnamniepis) i@ REH20eddnentermboDiment: amwtatamatgosition N497 is not

25N487F, A %&a!ﬁﬂ@%.%b%ﬁ?@%ﬁ@@Uﬂ@ﬁ%t@_r}ﬁh&r\?@gfdmw ﬁe%ﬂ&%@%té‘f&ﬁeto 503, wherein
such a mutation could alter HO

) 3 %haingnggrizta&;o%(?p /%r bi dtin .o rec,%[])tq{. In another
embodiment, FAGEHSHOTAAT AReet fhadifarvsa Gomain CAR DB RbIRE Witk hutation in one or
more positiorf8Wiaie el gk dihibtiz Atisrndshizgieneny. HOhilahtio AlReGRarTaee 5 19 494-495
cleavage sitenfeensaiampiellineachmutant thatawpla) dsbiesexdpedigeitonipbe80ndifictcavable (e.g.
R494E:V495Q datble.mutant.anchthalalsocamtains @ msatiominhe. dimedzationdemain, such a
mutajy would d@%gﬁghoilﬁé% Iﬁ)égiblit impaired biological function even if does get cleaved in vivo. In
some embodiments o GF?IMet antagonist molecule of the disclosure, the molecule comprises wild
type amino acids at' BOERGIPSEA 7% %@W?%@?}%@Sl,e%ﬁ?@%?‘%@ﬁ BYF"iid/or 702. In some
embodimentsotdi@RMeT dntagodintsiofithddistlosiveinte antdgoristoedimpiide’mutations at
position L622¢(eng). P02 2GratKykint 625 (e fd A6R236 )R 136 26m(@@hn RO 26k)ul a2xnphis D626 (e.g.,
L622K plus DA2AK. HOER, (6.0 dSO0360: HABA (8 BGAL)4RE02,6: 9e, BRRENPHO0 (e.9., PSOOC);
N497 (e.g., N497C). R494 plus 1623 (e.9., Fﬁ 4E plus 1623C); foi97 lus 0498 (e.qg,, N497R plus
G498A, or NAIHR p ﬁ%n@l%‘g}&)‘;}%ﬁ\?ﬂ@ DL PEHY & FNHE IR T BEYHE “HNATK plus P500H):
0498 plus P58 ghanigslsmsapms g inadrresi irs iduaBabitichmeal{ 84 2 aoFfplus G498A plus
P500H, or N494K (plustRalBAplus HEOHH keNE8E pltsdbs 22 e gd AMBZ Raplusulit2 2K, or N497K plus
|[-)%2226K(); N49I\I?egu&§vl?[§%€%(%§9kmhii%9%§ fﬂ&%}%@%;&{lM%ﬁ%@é&%%@%@ﬁ%&97O|0||US L622 plus

e.g., us L622 S . one
em bodiment,%H%H@%QI%?I\’/Iasgﬁ?g&%\%é%o%&oﬁ%%ﬁ%%%ﬁﬁé% is%ééﬁéé C%Hrﬁﬁ%sgfsg gcf%lua]tlgﬁgﬁ in the HOE
activésite aldAEGPRTLORIBHAEHARHS M Ssbie by sresiitsi ok aldfsgetertiiein. Mutations of
the active siteinblgftidasrrannEngtpdsitiote667 rehorioroSitableamutadonsirclude substitution of
one or both ofihese pasitiopsiuitiiadAfia Weidd gereialuamHEMealRRagenist alecule of the

disclosure coggw@gﬁ @kl’-@l;g;pmlggbgg,n@gm %s%ﬁﬂ%é&‘?ﬁ)ﬁagﬁ}{@(ﬁh@ that reduces one or

more of the bjological characteristics normally associated with wild tyPe HOE. For example, in one
embodiment, THe 't %i’é&‘i‘%@%g }’é)(ﬁll}ég%f{ NSPS I RA A ABITHE P T g oSt BHE Sty lation)
compared to Wi iyperHO B spesabisarambaditients thenpisleerelivastieddéed abHity to stimulate cell
migration comyaredl siehwilehiypen @B alrraitgifahemdiodiment dizomalerdle hagreduiced 20ability to

stimulate cell prpliferation £AmRAMAGOMIgHPaHRE:RRetheremPrdimei.digmolecule has
reduced abili%&ptstimulate anglrif(z)gﬁeS1 esis compar d({.o wild E}/ HOE. An HGF/Met antagonist

101 I ONne Or m 1005 OUiSK mmertzaticrl. doma e.2. fation at or . .
molecule of the disclosure generally comprises at [east a portion oFthé HOE a'¢hain that is involved in

binding to Metiffiase thed it ey chalifr a8RTe St B Hdhifyould be expected to be

30 noncleavable (e.g. R494E: V495G double mutant) and that also contains a mutation in the
dimerization domain, such a mutant would nonetheless exhibit impaired biological function
even if does get cleaved in vivo,

In some embodiments of an HGF/Met antagonist molecule of the disclosure, the
molecule comprises wild type amino acids at position 534, 578, 619, 673, 692, 693, 694, 695,

35 696, 699, and/or 702. In some embodiments of HGF/Met antagonists of the disclosure, the

antagonists comprise mutations at position 1622 (e.g., L622C or K); 1623 {e.g., 1623C); D626



25As shown by the mutational analysis described herein, certain regions, and specific amino acid
positions therein, in HOE p chain play important roles in modulating HOE biological functions.
Accordingly, in one embodiment, the disclosure also provides HOE/Met modulators that specifically
target these regions. Such modulators include nucleic acids such as aptamer, and polypeptides such
as binding peptides and antibodies. 30As used herein, the letter before a number indicates the

correspondingt#ild type alfimd HemUfd AT RIS 2k B8&RS s dEpotek B i number in a wild
type human HEBECByPe pritle3Bher 180 &t TSP pPESE t)zatéPTRe: RaPAbér Mdidates the mutation
type/amino adid¥e: glysb3Eiunety ahm s Kdidg AR nId € BrinseH sk (ihs 43 one embodiment, the
disclosure providesiarPiOE. pnutasithak rasoH GHe9neh moeholatory S8 aclivityng.g: an antagonist of
HGF/c-met a%%%@@ﬂd@ﬁ- )@ﬂﬁﬂh?éﬁﬂ%‘ﬂﬁg ﬁé@%t@%ﬂﬁl&oémﬁgﬁ@@%’@}?f HOE biological
activity (€.9., &g 79{ Y"&'b%’?}\ é’o@fﬁ t‘ﬁlf 7 MOE&EE” %@?ﬁ%}@&%ﬂﬁg 3 ‘?1‘2“]% disclosure is

capable of in | |ca actl VIVO_ OF i Vitro (such |olog|cal activity
D o

includes but g“ 16 mn&é ?us é% lgp]ﬁI %ngﬁ%ﬂ( Mt ASEd PE&MN Y OffEralSn, enhancement of
cell survival, 61@&16@?69@%?@ Bals GG &t Do Roths AT Eelehigradioniys %A embodiment, an
HGF H?\utant provides vedercedlivehigroWtf plomotisvgisetivityn{e of thediiqrairfteratioingcell Ssurvival,
angiogenic, celhmnigratihnJIGF aclivane stnbadimentiancaniagonist malesule shthedisclosure

competes with il dypeRCRforbinding tedvietdnhame.ah e ambadiments.saidomolecule inhibits

c-met receptomslgm&a&&t&q&ﬂﬁf&u@mﬁ%%&mmleoﬁ%@%ees%n RRMENI: said mplecule comprises &
variant (mutant) p cl?am ha |n19(§5 ed ability to i te ac 'SE) tlmerlze/dlmerlze) with 10another f3
|ts

SI1erd et anta n st oe
chain molecule. In SOMé embodiments, sa eculé i 75 ERRiEChtiRerization (e.g.,

dimeli2ation). ™R ?8??155‘&1&%8%%?&? @ﬁlﬁ(;‘ﬁc@lé%?e‘hdfr’iﬁ@%sé’%@t%ﬂﬁ ekipisiretiticed ability to effect
c-met activatiotipsieyistes muiedicdsbyiaedvik o it ties BHEBsFrorydatitn imitogerdetvated protein kinase
(MAPK) phospaorylatiarizandioed €dvcettkiGiz/comietig épententeephntigratio noegdtqdreliferation, cell

survival, cell MOIPRRIEBESIS ASRAGOBRINESIS BiGnblecule BBy PIOIBAUEAfitheMiselpsure wherein one
or more pOS'“B@?a{E,mUEHﬁgd@%M %Wipamr%%ﬂk‘?&l%ﬁ{ LEEALRRGERIDR MKption can be of any

form ilaat alter% he furtlllctl atec‘:ﬁﬁ rg]t LoF It % corresp gndl W|IgI e[res%ue rgggg%orﬂ can be
obtained in any s |taB orm n wh In t eartp d ?grmlned emp |r|ca ysubstltutlon

insertion, ad dlﬁ%ﬁc%?ﬁa‘;ﬁ?eaéijé]ﬁ%ﬁ) ?H%‘B?F?e%%’ﬁ%%’ﬁ?ﬁéﬂ@@%ﬂﬁdﬁ& fméés a
non-conservadE Msbainatst Slkealsiel usitranensmelecsurareanistsimirstorofiese described
herein (in partiédlarchithbaExampled p bigdivgth Hmihdketids sucih:d8 alghiherandsering.

herein.

25 As shown by the mutational analysis described herein, certain regions, and specific
amino acid positions therein, in HGF J chain play important roles in modulating HGF
biological functions. Accordingly, in one embodiment, the disclosure also provides HGF/Met
modulators that specifically target these regions. Such modulators include nucleic acids such
as aptamer, and polypeptides such as binding peptides and antibodies.

30 As used herein, the letter before a number indicates the corresponding wild type
amino acid found at the amino acid position denoted by that number in a wild type human
HGF polypeptide, and the letter(s) (if present) after the number indicates the mutation
type/amino acid {e.g., substitution amino acid, deletion (del) or insertion {ins)).

In one embodiment, the disclosure provides an HGF mutant that has HGF/c-met modulatery

35 activity, e.g. an antagonist of HGF/c-met activity or an HGF variant exhibiting a reduction,
but not an absence, of HGF biological activity (e.g., cell growth stimulatory activity). In one

embodiment, an antagonist of the disclosure is capable of inhibiting the biological activity of

40 6



In one embodiment, a molecule/substance (e.g., HGF/c-met modulators as described herein) is linked
to a toxin such as a cytotoxic agent. These molecules/substances can be formulated 25or
administered in combination with an additive/enhancing agent, such as a radiation and/or

chemotherapgiiG,poBtls I aiaIe AR RIOUIRS RodR AN CompRstians useful for
modulating disease states associated with ysreéu?atlon f'the HGE/c-met sngnaﬁng axis. Thus, in one

embodiment, THEPHERIGE S HHRARILERRAbe PRl SH et g trreteat il stioh i absubject, said
method 30couprisiing edminisreingrdttiensubjecrant G Bigraietaftagoristatiolecute of the
disclosure, wherebysenipedacivatieadis:madulnieanbagneembodinanaaichmnlequle is an
HGE/g-met anfagonist thatinhijis, HGE{G;met activity. In one embodiment, said antagonist inhibits
specific binding of V\ijld tgpe I—fé)E 13to c-met. In c%ne e bodim?nt, the disclosure provides a method of
treating a pathologic AP RoRaR O S X s BL A ae Wit AR TR bR AR FP ARSI W LR AP BB method
comprising adiinistéiiigesthEsppostes thin et akiagonistéMmplecdis Elbisiire;mehereligrc-met activation
is inhibited. ThétGEicameat sighalingtpathayns enkolireenin midltiplecbiotogianl-and physiological
functions, inchuging  &ancee ligroni-stimuaion 6 9 eelieliferalion.celisiival:gell migration, cell
mmplipgenesis) A0 andiogeneals,T s danatier emhodiment, e disgifsiie provides a method of
inhibiting c-met activated cell growt ?e.g. proli eraton Sandror survival  Sald Méthod comprising

contacting a CBil SRt i dIPSalyBhidt SR erthetistites sl preBy i o ifBratign associated
with c-met actistabiiraduinh iited (et anstheiemobodimennditredisctedised pravides a method of
inhibiting angiogenesisiisaichiBethadcamprisingaNNIMaiNg o Reellidissttesandin subject with a
condition assogiatesh il ab0R IR ARGIGHIFSISADHGTASLANAARN R BN igclosure, whereby

angiol%enesis is 10inhibited. Also disclosed is use of an antagonist of the di closure in the preparation

of a medicam 3 HT e $herapeutic and/or prophylactic treatment of a disease, such as a cancer, a

tumor, a cell proliferitie diderderfdis ifspiurrs (ot ascanomirrsHErdisorderdnidior Bn
angiogenesisthelatedypisonderpdrhe @aiag dristueanhaecianytominl haeseH eduheteinl including
antibody, antig@ﬁdvoﬁf@ag%a@gpm%@%m%@@mnQM@@@Q@%&A@A&Q&M@%{%TQutant/variant)1
nucleic acid (gptamet), or.cor 2&98‘%05‘ Eme“ﬁ% epict R0, ASPECK ete IS provided the use of an
HGF/c-met antagonist motlgecu as (ﬁe inea a ng in ;ﬁ‘?’g’ pr%p ra IOT]i-uB %l rrﬁgali%nafinenlto?or reducmg
c-me%%ctivati%‘ﬁi o gglasﬂﬁlj’eé’f some embodiments, a mutation comprises a non-conservative substitution.
Suitable substitutions include but are not limited to those described herein (in particular in the
Examples), e.g. with amino acids such as alanine and serine.
In one embodiment, a molecule/substance (e.g., HGF/c-met modulators as described herein)
is linked to a toxin such as a cytotoxic agent. These molecules/substances can be formulated
25 or administered in combination with an additive/enhancing agent, such as a radiation and/or
chemotherapeutic agent.
The disclosure also provides methods and compositions useful for modulating disease
states associated with dysregulation of the HGF/c-met signaling axis. Thus, in one embodiment, the
disclosure provides a method of modulating c~-met activation in a subject, said method
30 comprising administering to the subject an HGF/c-met antagonist molecule of the disclosure,
whereby c-met activation is modulated. In one embodiment, said molecule is an HGF/c-met
antagonist that inhibits HGF/c-met activity. In one embodiment, said antagonist inhibits
specific binding of wild type HGF f to c-met. In one embodiment, the disciosure provides a method
of treating a pathological condition associated with activation of c-met in a subject, said
35 method comprising administering to the subject a c-met antagonist of the disclosure, whereby

c-met activation is inhibited.



In one aspect, there is provided the use of an HGF/c-met antagonist molecule as defined above in
20the preparation of a medicament for reducing proliferation of a cell in a subject. In one aspect,
there is provided the use of an HGF/c-met antagonist molecule as defined above in the preparation of
a medicament for retiudiiy migrationiokacelaniaiswbject multiple b @spast, there is provided the use

of an HGF/c-melaniadenistmplesiie:as defingd:ahey g ie Prepaation el-amedicament for

reducing angiogenic activity of a cell in a subject. 25In one aspect, there is provided the use of an

HGF/c-met aritAgbHiSE RN 53 QPRedABEY & T BT Er ity Br AP hEdRRaMEr ol freating a
pathological chsvditian rssdeiatedhndthf adtviationofioumatdn @lkubjebtcRischbsediin use of a nucleic

acid of the disglostrgRdhaaid RraRartionsl A-medicamaentiarsthe therareuis.ans/ak prophylactic

treatment of adi§ease §Ostt)1ch as g.cancer a tumor, a cell Proliferative i orglelr, an immune (such as
. SC osare W ecrﬁ %ro1 eration éssocmiie W dc—me chivation is in C]i ifed. 11 gft .
autoimmune) disorder and/or an angiogenesis-related disorder. Disclosed'is use of an expression

vector of the diSdigTsURR e hrdpdratio Arafidaauitatnentibirgrositerapsudl 888r prophylactic
treatment of adisease aduttsatsng caneds isstemarpasagtprolife rative disordarsaniilnmune (such as

autoimmune) godisorder Apdior AneraingsnesisrelaiRddisardernRisclased ifuse of a host cell of

the di%closure in the preparation of a medicament for the therapeutic and/or prophylactic treatment of a

diseafse, suchlrglébﬁegancer, a tumor, a cell proliferative disorder, an immune (such as autoimmune)

disorder and/or an akigfidgeriesisuretatedrtizssord erths Didetwsédtlis use of an article of manufacture of the
disclosure in thepprepacat aiddanedicanmienidartithedbesapeuticianeiorprophylactt; treatment of a

disease, such,gs & ARSE AL &i5el Rrolferatie. dprdst, enJmIMUNG (Sheh.as autoimmune)

disorder and/or an angiogenesis-related disorder. Disclosed is_use of a kit of the disclosure in the

preparation of 1A EHIAhERE e NS THERd LS addrdr Brophifathe FeRtosht of a disease, such as

a cander, described herein, including antibody, antibody fragment, polypeptide (e.g., an oligopeptide,
HGF polypeptide mutant/variant), nucleic acid (aptamer), or combination thereof.
In one aspect, there is provided the use of an HGF/c-met antagonist molecule as defined above in
the preparation of a medicament for reducing c-met activation in a subject,
In one aspect, there is provided the use of an HGF/c-met antagonist molecule as defined above in

20 the preparation of a medicament for reducing proliferation of a cell in a subject.

In one aspect, there is provided the use of an HGF/c-met antagonist molecule as defined above in
the preparation of a medicament for reducing migration of a cell in a subject.

In one aspect, there is provided the use of an HGF/c-met antagonist molecule as defined above in
the preparation of a medicament for reducing angiogenic activity of a cell in a subject.

25 In one aspect, there is provided the use of an HGF/e-met antagonist molecule as defined above in
the preparation of a medicament for treating a pathological condition associated with activation of ¢-met
in a subject.

Disclosed is use of a nucleic acid of the disclosure in the
preparation of a medicament for the therapeutic and/or prophylactic treatment of a disease,

30 such as a cancer, a tumor, a cell proliferative disorder, an immune (such as avioimmune)

disorder and/or an angiogenesis-related disorder.

Disclosed is use of an expression vector of the disclosure in
the preparation of a medicament for the therapeutic and/or prophylactic treatment of a disease,
such as a cancer, a tumor, a cell proliferative disorder, an immune (such as avtoimmune)

35 disorder and/or an angiogenesis-related disorder,



a tumor, a cell proliferative disorder, an immune (such as autoimmune) disorder and/or an
angiogenesis-related disorder. 15 20 25 30 35 Disclosed is a method of inhibiting c-met activated cell
proliferation, said method comprising contacting a cell or tissue with an effective amount of an
antagonist of the disglokeniEs wherelpy: célbpteliferatiorirassociated with c-met activation is inhibited.
SDisclosed isg.paethad of feating A patholesisalicanditigRopssasiatedwith dysigaulation of c-met
activation in a sc%tgggtﬁ%¥da 1ethod com éELQ&QQ{;'Jr@LSt%ng to the subject an effective amount of an
antagonist of the disc osure, whereby said condition is tréated. Disclosed'is’d métHod of inhibiting the
growth of a calFtEl IBEXpressEsEaTitiditcph®ideyte growth factor, or both, said method comprising
contacdting said cell withoseisnae baantagonisnafdheudistiestigtivereby causing an inhibition of growth of
said cell. In opeyerpRediments the selhis.contacied Py lGlapxprgrsediby.adifierent cell (e.g., through

a paracrine ef ectg. Disclosed is a rpuethod o{ the%?gauti%aly dtreatin a milmr}pal 15having a cancerous
tumor compriSiig & S8 fACEXSres SBY s Ret BF HeB RIS SHE Gt ARG S? Both, said method
comprising admiifistennglitordaiendranimagiagresffiectiieddirotiat of an antagonist of the disclosure,
thereby effectively traating said snamemal: inoRecmbaodipent,; the cell is contacted by HGF expressed
by a gifferent call {e. 0 NEPHIME-RREACHRS LHRE I RIRGQSEH IS, 2BELAQI, R, Feaing.or preventing a

cell 20proliferative disorder associated with increased expression or activity of c-met or hepatocyte
growth factor >0 BBtA € Pdf’ﬁf&fﬁ%a éé%‘i’iqf)‘?’igﬁﬁﬁ"ﬁa?ﬁ ﬁ%?eﬁﬁ@t%“gl%%ﬁ&?rﬁ%rﬁ@gfarﬁl such treatment an
effective amounicksiardagddistéithe disclosure, thereby effectively treating or preventing said cell
proliferative disorder. In one embodiment, said proliferative disorder is cancer. 25Disclosed is a
method for inhibiting the growth of a cell, wherein growth of said cell is at least in part dependent upon
a growth potentiating effect of c-met or hepatocyte growth factor, or both, said method comprising
contééting said cell with an effective amount of an antagonist of the disclosure, thereby inhibiting the
growth of said cell. In one embodiment, the cell is contacted by 11GF expressed by a different cell
(e.g., 30through a paracrine effect). Disclosed is a method of therapeutically treating a tumor in a
mammal, wherein the growth of said tumor is at least in part dependent upon a growth potentiating
effect of c-met or hepatocyte growth factor, or both, said method comprising contacting said cell with
an effective amount of an antagonist of the disclosure, thereby

20
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35effectively treating said tumor. In one embodiment, the cell is contacted by HGF expressed by a
different cell (e.g., through a paracrine effect), Methods of the disclosure can be used to affect
any suitable pathological state, for example, cells and/or tissues associated with dysregulation of the
_HGE/c-met signalingilgcﬁsggvggml%gygi%tlf%gi{mﬂ%p&taga%glétllpat is targeted in a method_ o_f the disclosure
is a cancer cell. For example, a cancer cell can be one selected from the group consisting of a breast
5cancer cell, ¥ UHTEUtaTELREEr CEImR Ry CHFCR BER! 8" HEPIAH EarHENTLBEINSy., of the thyroid
gland), a colom eatpgeystelltha Hephereatidieabiceriaetiliariisvadmidaheeh ealktactariedr cancer cell, a
central nervousisysiem cancer cell, an osteogenic sarcoma cell, a renal carcinoma cell, a

hepatgcellular carcippma.cell..a.bladder.cancercalhagastiggarcinoma cell, a head and neck
squamous carcinorp?a cell,.a me&amom{accell, a mulitipl% myeloma cell, 10and a leukemia cell. In one

embodiment, 5 Ral TRATTS FRrGRHEHoh oA SRS E BT A RS urad LT SSTREtS ative and/or

hype/plastic GéRis B éhbotiitert deeiltiatieiafge s meticirartte diedsure is a
dysplastic celzikheyatiagmothernebodiment, a cell that is targeted in a method of the disclosure is a
metastatic cell. Methpds,ofithe disclasuieeamiunhebcemnplise additional treatment steps. For
15exgmple, in.gne embodiment, g method aEEQEBPQo'PhPs%ﬁ%%e%%Seﬁm‘{V herein atargeted cell andfor
tissue (e.g., a cancer cgﬁ) IS e)%posed%o radiation treatment or a che ot]hérapeutl agent. In one

embodiment, SH B AVRY artsguiet Biolstamra ey e ae e B aistered 16°3Subject in
combination with bneoephotenethretbirapeutidaddeitCioresambby addting (FIARCEVAO),
pemetrexed (AtATARBeyagizimab (AVASTINS), gefitinib 20(IRESSAS8), trastuzumab

(HERCEPTINO), aqqisrgygémgpﬂ(gﬁgy%&u%@ﬁéﬁyﬂgﬁ%@ig@lﬁgyerapeutic agents in combination

theraID can qccur concurrently or se u.entiallcy11 . As described herein, c-met cftivation is an
important biolSYiCar STOEELE thB GyLTaY kbR of WiitRTEEHs 8 AUIRISHS FathG166iCEl conditions.
Accordingly, i?f B8 exteihereiersripetpdeisivetne sdostrama o sffariae inageoled (e.qg., a cancer
cell) is one inabyhichoadkivitibnued, dundy isferthahoediag coimparea ttnamonmatieethinf the same tissue
origin. In one gmbedimgntia peited gtiieidisclasure causes the.daath efadargetgd cell. For

example, contact wi@sgnsg&tgggggg dotl‘ th%\a ;iSCIOSI%Q%n@Z%/a%%ﬁu“ in a cell's inability to signal through
the c-met pathway, w |C?j results’in ce?lréreat?g ‘I)_S)}/)sregu tion of c-met activation (and thus signaling)
can rebult froﬁﬁ"&%{i‘ﬂ’{ﬁéisﬁffig"(fé@ﬁﬂﬁfi SRR RS GRITIHCTOT SN BOETENBARSIBN of HGF
(c-met's cognateriigfard), antdr widretthsbibhpcondinhniitesonesemhivodimentst sushethod of the
disclosure comprisas dasgeting Al whersineneairarchapateciysgaviiiacion-orboth, is more
abundantly expressed by §Qic%|r%gﬂnfa%‘\% R FANCH! GeIL,AS SAMPARG.I0:AA0IMAl£&ll of the same tissue

origin. A c-met-expressing cell can be regulated by HOE from a variety of sources, i.e. in an

35autocrine of paracrine manner. For example, in one embodiment of methods of the disclosure,
25 Disclosed is a method for inhibiting the growth of a cell,

wherein growth of said cell is at least in part dependent upon a growth potentiating effect of
c-met or hepatocyte growth factor, or both, said method comprising contacting said cefl with
an effective amount of an antagonist of the disclosure, thereby inhibiting the growth of said
cell. In one embodiment, the cell is contacted by HGF expressed by a different cell (e.g.,

30 through a paracrine effect).

Disclosed is a method of therapeutically treating a tumor in a

mammal, wherein the growth of said tumor is at least in part dependent upon a growth
potentiating effect of c-met or hepatoeyte growth factor, or both, said method comprising
contacting said cell with an effective amount of an antagonist of the disclosure, thereby

35 effectively treating said tumor. In one embodiment, the cell is contacted by HGF expressed

by a different cell (e.g., through a paracrine effect).



a targeted cell is contacted/bound by hepatocyte growth factor expressed in a different cell (e.g., via a
paracrine effect). Said different cell can be of the same or of a different tissue 40 origin. In one
embodiment, a targeted cell is contacted/bound by HGF expressed by the targeted cell itself (e.g., via

an autocrine effect/lpgmcdgrb§@1g@s@mpgqug@&@d—{@@%%gg}@&%%ﬁ@sqjg§ckg§ure comprise

HUE mutants QA%&OE@H{ '&%fﬁ?%@&é&%@%@ﬁt@&%&ﬁ%@&% I piERR Y ﬁf&%&ﬁ&ﬁ?g apeutic effect

(including, SeE nhance e%Eo'A‘%nh Jacglgjgdtp glgneggh%gmpedrtg §eugg ash half life, stability,
it

ne
clearance rat8 r%d/ucea Xicit su odifications include, mo difications
%r xam € fct cer ¢e eigl: ol the rpaﬁup consistin 1;
mvolvmg glycos lation;, 1g ation, su iOn With non-natu unctlonally equivalent

amino’acid, lifkIHY G thse oéet%a1§ﬁ7‘f§b‘f8urﬁd‘(‘ﬂﬁ5&??85%"“1&%%1I%%‘Wﬂflﬁﬁnﬁﬂcé gal‘i&dilf‘]rthermore can
be determine 8 BRIHAREN SLlMERE.LR)- 1 PR dsaRseet b e Bﬁﬂwﬁﬁ%‘aﬁrﬂﬁﬁ?’%g one or more
HGF/c- met afitsgoiists SrEae eistipsGrantecy edhbridrotacariicspisewirmtiaé carrier is
pharmaceuticakliyrmorestablesrhtoonislaspaatothieddlis Prddddear et egstid@rooding the HGF/c-met
antagonist moetdiculezisaiefink dihenein chrione:arib o dichentyectil clediagidigktteadidtlosure encodes a
HGFio-met 12antagasaisiwhichisnoeabrpiises apalypeptitdedeg mandd ofheixantivariant). In one
embodiment, anppiseitiReie ohthe disciosuie RNcodes antitirenet antageristwhigh is or comprises
an antibody of, fragraemt et Asa dheaiased areverigrs, CRmRENg Anveigic asieaf the disclosure.
Disclosed are host.6eHs spMpLising.anygleig.acid;pr a vector 200f the disclosure. A vector can be of

any type, for examplg. 4, SRR SO UED 85,40, XRIRSSIPYGELNY ATY g1 a variety of host cells

can %used In ong as ect re IS provtﬁ1 %ost lin V|tro cger rlskﬁ%eteg nucle J/C acid as defined

above’ In one embo entem }mfmt ISapro a‘c”r'r 8?1Tc’“pmifaf5te ufe “In Bhe embodlment a

host cell is a é‘Eﬁ?ﬁr(f/)&lé ol el B)%%l?ﬁ‘b‘l%e%t?ﬂéﬂ?ﬁ?ﬁlf&ﬁﬁt’f‘éﬂtSG%ﬁhﬁ?W?ﬁB%égﬁ?éd%ter Ovary (CHO)

cell. one empodiment, an HGF/Met antagonist molecule of the disclosure is administered to a
subject in combination with one or more other therapeutic agent, for example erlotinib
(TARCEVA®), pemetrexed (ALIMTA®), bevacizumab (AVASTIN®), gefitinib

20 (IRESSA®), trastuzumab (HERCEPTIN®), and rituximab (RITUXAN®). Administration of
therapeutic agents in combination therapy can occur concurrently or sequentially.

As described herein, c-met activation is an important biological process the
dysregulation of which leads to numerous pathelogical conditions. Accordingly, in one
embodiment of methods of the disciosure, a cell that is targeted (e.g., a cancer cell) is one in

25 which activation of c-met is enhanced as compared to a normal cell of the same tissue origin.
In one embodiment, a method of the disclosure causes the death of a targeted ceil. For
example, contact with an antagonist of the disclosure may result in a cell’s inability to signal
through the c-met pathway, which results in cell death.

Dysregulation of c-met activation (and thus signaling) can result from a number of

30 cellular changes, including, for example, overexpression of HGF {c-met’s cognate ligand)
and/or c-met itself. Accordingly, in some embodiments, a method of the disclosure comprises
targeting a cell wherein c~met or hepatoctye growth factor, or both, is more abundantly
expressed by said cell (e.g., a cancer cell) as compared to a normal cell of the same tissue
origin. A c-met-expressing cell can be regulated by HGF from a variety of sources, i.e. in an

35 aujocrine or paracrine manner. For example, in one embodiment of methods of the disclosure,
a targeted cell is contacted/bound by hepatocyie growth factor expressed in a different cell
(e.g., via a paracrine effect). Said different cell can be of the same or of a different tissue

40
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Disclosed are methods for making a HGF/c-met antagonist of the disclosure. For example, the
disclosure provides a method of making an antagonist which is or comprises an antibody (or fragment
thereof), said method comprising expressing in a suitable host cell a recombinant vector of the

disclosure engading,said &mﬁmqnﬁ%@m%@9&&@5@9@@{&%@?@%@&%@@ gfatibody. In another
example, the tdlsctl%su§ it%rg%des aafnett od of g]agrr#a HGF/c-met antagonist'which is or comprises a
polypeptide (Sﬁrgﬁeag%n '%"iﬁfaan /?/%?Félrl\lf)?s%l b éthod comprising expressing in a suitable host

cell a recombinant VBSESSSTIRY tietio SGHENMH s Ear] P50 septite aRe rde ol émRy Said
polypeptide. |hadaeasprerdiferdons heoviden atriethobiten mrikndseckic FHischiariftsgonist
35molecule asglefihedadbifuetysaigrmyedpbaoaniprsicsgpexpressing iy balidist, sebilinyvitro, a nucleic acid
encoding the aniaganistnelesd exangd casovesing. thec-rntagonistsnalaarle from the cell. 40 In
one aspect, theres, REAVitRA, AR ANGIEIQIL I AGH SCRRIRLISING R.A0R1AIET.CQMAYSINg one or more

HGF/c-met ant onist molecul s define ove. Disclose eo manyvf%cture comprising

AORIRLMRIECHIGS & d.i5.an.a
. 1k ncuona cguIvaient aming geid, (n mﬁgro%ps eIc. dul e modilications are we .
a container; and a composition_contained within the c ntaln_er, wherein the composition 5comprises

one or more PSSt &N EA SITTETETSY 158" Qrslstsauis d A8 i LenESERISIY: the composition comprises
a nudiBic acid of the’thisersssrertiiumnesiEmbuamiuon ecmisesHitn comprising a HGF/c-met
antagonist funtirercomriseSta darkierravhichramiso hecersbbdimentsik@adG2 25 30 35 40 is
pharmaceuticailynaceeptable-chptasie embodiment, an article of manufacture of the disclosure further

comprises instructionsfeLAdministaring thscompasiientoisuiest Asaeachimia kit comprising a
first Contalnern%qmﬁy%%gfﬁed herein. In one embodiment, a nucleic acid of the disclosure encodes a HGF/c-met
15 antagonist which is or comprises a polypeptide (e.g., an HGF mutant/variant). In one
embodiment, a nucleic acid of the disclosure encodes a HGF/c-met antagonist which is or
comprises an antibody or fragment thereof,

Also disclosed are vectors comprising a nucleic acid of the disclosure.

Disclosed are host cells comprising a nucleic acid or a vector

20 of the disclosure. A vector can be of any type, for example a recombinant vector such as an
expression vector. Any of a variety of host cells can be used.

In one aspect, there is provided a host ceil in vitro comprising the nucleic acid as
defined above. In one embodiment, a host cell is a prokaryotic cell, for example, E. coli. In
one embodiment, a host cell is a eukaryotic cell, for example a mammalian cell such as

25 Chinese Hamster Ovary (CHO) cell.

Disclosed are methods for making a HGF/c-met antagonist of
the disclosure. Forexample, the disclosure provides a method of making an anfagonist which
is or comprises an antibody (or fragment thereof), said method comprising expressing in a
suitable host cell a recombinant vector of the disclosure encoding said antibody (or fragment

30 thereof), and recovering said antibody. In another example, the disclosure provides a method
of making a HGF/c-met antagonist which is or comprises a polypeptide (such as an HGF
mutant/variant}, said method comprising expressing in a suitable host cell a recombinant
vector of the disclosure encoding said polypeptide, and recovering said polypeptide.

In one aspect, there is provided a method of making the HGF/c-met antagonist

35 molecule as defined above, said method comprising expressing in a host cell in vitro, a
nucleic acid encoding the antagonist molecule, and recovering the antagonist molecule from
the cell.

40
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composition comprising one or more HGF/c-met antagonists of the disclosure; and a second 5
container comprising a buffer. In one embodiment, the buffer is pharmaceutically acceptable. In one
embodiment, a composition comprising an HGF/c-met antagonist further comprises a carrier, which in

some embodiments, s Rhaguacaulsally aseealabls. In.ons ambedimsnt Akl fuber comprises
instructions for administering th I DE§CRIPTION OF THE

[1sing one or orelg&g?cegg‘gtiop {0 'atsu?é.eqt' 108 IE:{ b
DRAWINGS Ef&f ,135 epicts € aracténzg 101 Of \%?locﬁse?-?é?—e Mutants. Both HGF p chain N-terminal
insertion and HGF p e bivaBAZ IR Ttdie are sesiiphfied. "Cell Migration” data relate to
migration of MERIMBA35 cetpdpitibrecprsgied caton thil demngtisr HBF do Hiasnimydienindicated
15mutation(soexpressstbas@eiténtage: efupigratioftin dsdpresdnoescindiiddypetd GF. "HGF
13/MetlgG Bisgliggsitiatasaiatestohinding:obHtzkipshain (containpg ke indisaiad:mutation(s)) to
Metlge, expresspas ealaofiCAG IMiANDIRIGA0 (uld:hpelinAsamagliipnfinding assay. In
these data, WT refers to the C6045 mutant; HGF 13 mutants also contained this mutation. Note: As a
general reference, mutations are indicated in bold if they are expected to disrupt potential 20F
chain-13 chain interactions, and mutations are indicated in italics and underlined (bold or unbold) if
they &fe expected to disrupt insertion of the N-tenninus. These expectations are based on the
predominant effect observed or expected for the respective mutations -- i.e., effect on either chain-f3
chain interactions or ability of the f3 chain N-terminus to insert into an active site/binding pocket.
Notwithstanding this, the skilled practitioner would readily be able to determine whether a 25particular
mutation would have one or both effects, whether indicated as such or not in Figure 1A. For example,
in some instances, a mutation may affect both 13 chain-13 chain interactions and insertion of the
N-terminus, or in some instances a mutation indicated in Figure IA as expected to affect p
chain-f3chain interactions may empirically be shown to affect insertion of the N-terminus. Similarly,
apparently "impaired" Met binding values are indicated in italics, and apparently 30"normal” binding
values are indicated in bold text, although the degree of "impairment" and "normality” is relative. (B)
Binding of full-length HGF containing the indicated mutation(s) to Met as measured in a competition
bindipg assay. Data are expressed as the ratio of IC50 (mut) to IC50 (wild-type).  (C) Inhibition of cell
migration and proliferation by full-length HGF containing the indicated 35mutation(s). Amount of cell
migration and proliferation activity, respectively, in the presence of mutant FIGF and wild-type HGF (1
nM wild type HGF for migration; 0.25 nM wild type HGF for proliferation) is expressed as a percentage
of activity observed in the presence of wild type HG? alone. FIG. 2 (A) Inhibition of HGF-dependent
Met phosphorylation in A549 cells by HGF mutants as indicated; R424A:R494E refers to single-chain
HGF2Amount of Met phosphorylation is indicated 5 as RLU (relative light unit). (B) Inhibition of
HGF-dependent Met phosphorylation in A549 lung carcinoma cells by HGF mutants as indicated.
Amount of Met phosphorylation is indicated as a percentage of control (which is the amount observed
in the presence of 0.5 nM wild-type HGF). FIG. 3(A) and (B) Phosphorylation of Met in A549 cells in
the presence of wild-type and mutant HG?. Amount of Met phosphorylation is indicated as a
percentage of maximum phosphorylation

30

35

40
11a



Oobserved in the presence of wild type HGF at each of the respective wild-type HGF concentrations.
FIG. 4 Angiogenic activity in the presence of mutant HG?. Amount of angiogenesis is indicated as
number of sprouts/bead in the presence of HGF mutants as indicated. SMODES FOR CARRYING
OUT THE INYERNTQ Qutlca;;ym%ﬁmh%”‘ﬂﬁ’@ngr%‘ R 5{1‘3@!%13 SRR é%“s Kitg and articles of

manufacture for modulatingthe HGF/c-met signaling pathway Detalls of these methods
compositions! ﬁﬁ@S&F?aﬂEﬁ'ﬁEI%%“B’fl?‘?fdﬁiﬁ%\%’t?ﬂse %fr?ed‘b‘i‘(’:i\sfﬁig]& W&FQFHP‘@@@h@r%\F‘*Peeéhnlques The
practice of the preséhtdlasasiisiahilvitanipioy fovkessothepwiseindicated, conventional technigques of
molecular biolegyditcludingrecpmbinanideririgueshqpiarabiolagyiscriubiolagy skigehemistry, and
immurology, wh &Qeaswﬁm the.sillaf the.attaRieh deahimdue d&%&@é@@éﬁ%é&ﬂ!&!@ the literature,

such as, "Mol cularﬂ%h A Laboratoré/ Manual”, nd ,5e |on ambrook et al., 1989);
"Oligonucleotile SRS LPeH RCPRALI LT SR Kiiral C R e rz““{ﬁf RESdey, ed., 1987):
"Methods in EAZFmBIEE™ (REaGBRIEPTESS MiEm2eCiftbntPIoidko AR steedimaBiblogy” (F M.
Ausubel et alkiefighel 88hrandosericidic fpdatés)itRCR: TheRolymeraski<€hain Reaction”, (Mullis et
al., ed., 1994); "A Practical Guide to Molecular Cloning" (Perbal Bernard V., 1988). Definitions As
employed herein, references to amino acid names may be the art-accepted designations in one or
more of the following forms, all of which are used mterchaneabl hereln (i) full name (e.g.,
tryptophan, serine, glycine, etc.), (ii) # i Othe e P Ser , Gly, etc.), and (iii)
one-letter dedidfiatithsi¢eias cintaSeraéne 9f@¥@erﬂéﬁv¥@@1&nﬁﬁw1é&ﬁ §ehuehe@ndeﬁtlty" with respect
to a peptide ohpeiypepidespguanse isidalinedassthe fergaintage -aminaasidresiduesin a

candidate sequenge, thaliare \AeN I WH.he.amine fﬁﬁ"Qx{&ﬁ'HH%%&MB%gH%QHH%B@P“de or

polypeptide sequence, after alig nin the se uences an introducing gaps, if necessary, to achieve the
maxw%ﬂm perc%n’t“’reS UBREE el %Ceé’% “ForEBhRLge erlﬁ‘g %ﬁ%?%gﬁég@" Lhve AGbstitittions as part of the
sequence ideffyiadiditast ‘f@ﬁ fﬂﬂ"iﬁé%é@@l‘&j@[gﬁﬁi?’lﬁ#’@"ﬂ)@l‘é’éﬁl‘@ﬁm‘mﬂé@lﬁﬁééﬁlﬂﬁé@w@ntlty can be
5achieved in VatigGsewayscthattiareanithirCthenskitk i m tiae, axt) foyresienceyissiing pialiliglysayailable

computer softyaigsieh @ BEASTmBEART ndudk G QnrMea@Qge &BM{%%%RMQ:M%%J“ ose skilled

in the art can}geteérmégergfgp é)%atlgtggsr%rry%t 1(r:asf i@ﬁgsfut[%m tedtibl clu mg aan algorithms
needed to achiev maX|maI | gnment over the tu n tho ese uences m ared. For

purpéfes her@|?P3Hb9\fé‘\‘?§’rméﬁfﬁﬂ‘i’i‘?f‘oaéé|’B‘ﬁ§@aﬁ@ﬁ€§hﬁﬂ’é‘i‘hﬁy@5‘fﬁlé%délf@e@]éﬁér@ githe sequence

comparison c mpum%pggegm disrupt insertion of the N-terminus. These expectations are based on the

predominant effect observed or expected for the respective mutations - i.e., effect on either
B chain-P chain interactions or ability of the P chain N-terminus to insert into an active site/binding
pocket. Notwithstanding this, the skilled practitioner would readily be able to determine whether a

25 particular mutation would have one or both effects, whether indicated as such or not in Figure 1A,
For example, in some instances, a mutation may affect both § chain-P chain interactions and
insertion of the N-terminus, or in some instances a mutation indicated in Figure 1A as expected to
affect [} chain-Pchain interactions may empirically be shown to affect insertion of the N-terminus.
Similarly, apparently “impaired” Met binding values are indicated in italics, and apparently

30 “normal” binding values are indicated in bold text, although the degree of “impairment” and
“normality” is relative.
(B) Binding of full-length HGF containing the indicated mutation(s) to Met as measured in a
competition binding assay. Data are expressed as the ratio of 1Cs; {muf) to ICs (wild-type).
(C) Inhibition of cell migration and proliferation by full-length HGF containing the indicated

35 mutation{s). Amount of cell migration and proliferation activity, respectively, in the presence of
mutant HGF and wild-type HGF (1 nM wild type HGF for migration; 0.25 nM wild type HGF for
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ALIGN-2, as described in US Pat. No. 6,828,146. As used herein, the terms "peptide" and
"polypeptide" are used interchangeably, except that the tenn "peptide" generally refers to polypeptide
comprising fewer than 200 contiguous amino acids. The term "peptide" generally refers to a
contiguous and relatively short sequence of amino acids linked by peptidyl bonds. Typically, but not
necessaril ide h | f abq ami ids .4 ' ' 0 amino
acids. gf Rﬁef%;%r%%\}gg%g’ Fgﬁsgg %Esqé eﬁe%%%%%%ﬁgﬁggc%%?ge&%ﬁr %@eg%%g%é:g ﬁ:ﬁldg?%’%%e%%ﬁe capable of
transportiriéphother nucleic acid to which it has been linked. One type of vector is a "plasmid", which

refers to apgicyles PeubE siendee RPdaaniatensdichaddiionab PNAISegTHSHs:Hayske ligated.
Another type. of vector s . e .vector. Another of vector is a viral vector, wherein additional
S B e e R G e e e i
replicatioresRa.Hdstabi gl whtbBhéyhbitinobiGedegendenbistariatpacibrionaving’d wasterial origin
of replicatign.apgheRie Matmammalies YRELHS). DIRRLVECIMEHRGhRPRERISHaLRam malian

vectors) can be integrated into the genome of a host cell upon mtrod{&s

t tjon asj C}lo th t cell, and
thereby areFeiRERtCaTSRG it A T SRTE VRASPIBY BFC BN é&%[rg”g &8 ¢ of directing

the exprgéﬁﬁm&ﬁk@ em@ﬁb?hmmﬂmﬂdey@ré o iathvely Mked mmmtdwﬁwmmmMerein as
"recombingps XRIESION VREINRHAGHHNALY: HEEARAINApLYERasok L GR0R BlogiRESRRIGN vectors of

utility in recombinant DNA techniques are often in the forim of plasmids. In the specification,
"phasmid" apiamGadiche Tas e akwloRtEIchaherehl s trRe piae tili i rA E OSSR used
form of ves¥®. 4 AngiBalyiuctbatide thepraenteisr agithit aEGTFS ethibtat i angeablshes eidicasiér to
polymers gf nucleotides %f ny lenath ng incly PNA &dBRI\&A. Ihe nucleotides can be
deoxyriboanIéPé\Ié)Lﬁ3 é)g,g }?fﬁotﬁ?&g%&ﬂ ecs??r‘ﬁoréﬁﬁgd%\%clgg%?ﬁesao}nbgggs[ and/or their analogs, or any
substrate that can be incorporated into a polymer by DNA or RNA polymerase, or by a synthetic
35reaction. A polynucleotide may comprise modified nucleotides, such as methylated nucleotides and
their analogs. If present, modific:ﬂ'ggﬁg e nLcleotio é%%%mg 'rted before or after
assembly of the polymer. The sequence of T €S ay De Upted by non-nucleotide
components. A pShpriovteteiderenizvacthedeponpasiieasies syharedes aeveeBycitjugation with a

label. Oth%g&g%gfﬂm@;@mﬁgp§éﬁgmg%{9&,@gampIe, "caps"”, substitution of one or more of the
naturally occurrinﬁ nulcle ides wi hgn analo mtegpudedotide moglificat}ons such as ({o{g 5example,
a 1 e

those with unch (f Bin 5%%“(%? O.,St‘r%’ﬁWsp i%]%Sp cgsn%ﬁegft |10163sc’pr%at?fle%?er’%e,aﬁﬁg%oghoamidates,
carbamatdgsretc.) and with charged linkages (e.g., phosphorothioates, phosphorodithioates, etc.),
thgse containing gendantnpigties. such as, for example, proteins (e.g., nucleases, toxins, antibodies,
signal peptides, ply-L-lysine, etc.), those with intercalators (e.g., acridine, psoralen, etc.),.those
containing chelat ?é?@f??%‘?@fﬁfs?rféﬁ%ﬁ’é’ﬁ%}goﬁm8’f§|§{"8 r‘i‘f‘%ﬁfa"é@l‘?févﬁ?é&%’g?t Sc.‘j??ﬁ fio ntaining
alkylators, itabsiguastf modéfidal biokezyd s tdidinsitplvanbimenh exbnmreioicréoidgolety.)sdbbivdiias
unmod'f'e%mmﬁa&wh&mmgﬁgg%ﬁ% Erthen ARy Rhiiedy drosddreunspedinarily present in the
sugars may be replaced, for example, by phosphonate groups phosphatm?%qs, protected by

standard prEteisddHkoinghe Glemthira 6%?&@&?‘8"&88 Big finkahpsaaE :

nafftfeotides, or
may k?e coeﬂug;at@immﬁdm.s@ﬂQBd@impMdmﬁbaﬁd(m.mmﬁnaldow&%)m‘wmimwgahorylated or
substitutedith anynes %Eh%%%?g'dﬁ ?%B!”ﬂa@rg?&é? RIeUSS BEFAR L d9RORAIDRN. atoms . Lther

hydroxyls may also be derivatized to standard protectirig grotips. Polynucleotides can also contain
analogoust@Fﬁ%gl%F?M@E—‘é“&fl‘@é@?ﬁﬁ’ﬁ@%%@’é@%@%é%eﬁ%&l Rrtmetiadimopietatt, TRERding, for
example, ZiOporatayise 2HanaiRhciofiuQuadiay &2 2R zidQ 19b oS € AcatheaeyaliaiSe grvaRAIOGS,
.alpha.-an%%ilc, g%?t@’}f%?i?ﬁ%c %ggxl,rs such ?,0as arabinose, xyloses or lyxoses, pyranose sugars,
furanose sugars, 0 u?oses,"acyc ic analogs and abasic nucleoside analogs such as methyl
riggside. One or kg Ahgsphodiester linkages may be replaced by alternative linldng groups. These
alternative linking groups include, but are not limited to, embodiments wherein phosphate is replaced
by P(0)S("thioate)s 8PS dithimate e }NiRa stiln Adtamiatataity B{FurPAE)RY CO or CH.sub.2
("formacetal), in.which each R or R’ 25is,inde entl 0 tit ituted alkyl (1-20
C) optiona%f/} oar%lf)ar}%fﬁgngnoret er fl_%% f%{?%g%%‘gﬁsh%ge%ﬂ B ?ﬁc o%ﬁé?qg% oa é)"r%};or araldyl. Not all
linkages irbergialh delceierehse EMPEORIEAREAINST B Brectein g i BsesistiehaiPsTEdiessdk-Bolynuclemides
referred toﬁg@rgjﬂ, @'nﬁlg@iﬂ@ﬁ%ﬁ)@ag_@{}éﬁdé@ggw@gym,gp@’ wged herein, generally refers to

Sf;lg "t, generally SJ’Bg}.!gex?tt I&%%%gﬁo acid sequence identity" with respect to a peptide or polypeptide

sequence is defined as the percentage of amino acid residues in a candidate sequence that are
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30generally synthetic polynucleotides that are generally, but not necessarily, less than about 200
nucleotides in length. The terms "oligonucleotide" and "polynucleotide™ are not mutually exclusive. The
description above for polynucleotides is equally and fully applicable to oligonucleotides. The term
"hepatocyte growth factor" or "HGF", as used herein, refers, unless specifically 35 indicated otherwise,

to any natjve qr varjan %ether. ative or synthetic).HGF polypeptide that | able of activating the
HGFic-melfig?(fj’r‘ié{li\ﬁﬂjhpt é@?&ﬁ‘g POt i?otgg ?ﬁ%&ce?%ﬁﬁﬁgu%%%?ﬁgg S0 %%?l% %%é term "wild type
HGF" genelighingahersqocaceohydepricibicoggaisinipasessanino Awbidveshsagtianee RFEHaturally

occurring HGE RIOIRIR; ,%Btﬁgmdhfyﬂ&é&g%%é@%@@@@&g@ﬂ@ﬁ@w pelessdR a@muno acid

sequence found in a naturally occurring HGF. | = The phrase "do§s not subgtatr.}tialléf'}mpair", "does
not substafEAIY redifeaent R RBEH AR SRR BT ST ASH RS BYUN A LR ARY variations
thereof, asiseddireinobdenntdsasudfitienty fighdég ree fof sisriterdydetwesisiwo numeric values

such that gg ahskil i e rensiRs ng ilieronas keteshledi@ialues g be of litle or

. Val L .
no blologlcaIaS|gn| icance w e context of the biological characteristic measured by said values.

The differsafiadentbes skitedidha s erainyHees HERaps i SEs s AEERDblY less than about
40%, prefesahivdesminanmabaytRoptRsetamiolesscthan.ahentR9imetpseietablylless than about

10%. Exampl .two numerjc values" include a value associ ith,a wild type protein and a
value ass%ggga vtv’?ﬁf%q‘r*ﬁﬁ%%ﬁé&l?ér?ﬁm aé%%ld'%%f’é}fﬁ#es %gf 98’ ﬁe%%ﬁ%%?ﬁo y" and "immunoglobulin”
ar@ used intarcherrigenthilyvilugsaus eradestbrrne hh SFIensa 6 MptiseR FRIPAHEDBERE S e.g., full length or

intact mongelpnahapdibadigsh Ralvaenataatiedies, multivalent antibodies, multispecific antibodies
(e.g., bispecific antibodijes sp long as they exhibit the desired hiological activit d may also include
certain antibody f?ﬁdﬁ?&ﬁ@?ﬁs%egféﬁﬁeaz%%?e ér gi"gﬁif%lé%ein ?%ﬁ%ﬁ% %‘3’3%%1%6 human,
humanizedaeapl/ Graaffinityniptptel santibdyefesgimpritsepidn peivervily Byartien #10an intact antibody,

wherein th@oﬂf?ég&ﬁ preferably reiains atrashonseneraierahiy mashaAbuehieduddions normally
associated with that portion when present in arélggt %t aipti dyaw (}?e embodiment, an antibody
htaetantody

fragment cBRIpFREENSH Arjenssidaliydiey & 'RRISFREARFEINE ability to bind
antigen. Inpapithessenibedimnérttoanl anfibadindragidehiifemaxarigieoleXharoumprses the Fc region,

retains at least oy, of the-blolagicalisions natallassasialeduiibie hérain0 n present in
an intact antibody, such as FcRn binding, asantibody half life modulaU%nV ADCC tp%%tlon,and
n

complemelttsRIIHg PP BSERARED AR A AP IE I H e s PR SOt aR B that has an
in vivo halfdifeisritatantiadlycsinnidatiit: anatac Datitihog e orhéctanipleysli N Arsegmincdypdydgment may

coprise qn anligen RINGING A TRIRREY 1948 FE:SEANENRG SRR IRALFRYS NGy MRSIaRIlItY to the
fragment. additional DNA segments may be ligated into the viral genome. Certain vectors are capable of
autonomous replication in 2 host cell into which they are introduced (e.g., bacterial vectors having
a bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) can be integrated into the genome of a host cell upon introduction
25 into the host cell, and thereby are replicated along with the host genome. Moreover, certain
vectors are capable of directing the expression of genes to which they are operatively linked. Such
vectors are referred to herein as "recombinant expression vectors” (or simply, "recombinant
vectors”}. In general, expression vectors of utility in recombinant DNA techniques are often in the
form of plasmids. In the present specification, "plasmid” and "vector” may be used

30 interchangeably as the plasmid is the most commonly used form of vector.

"Polynucleotide,” or "nucleic acid,” as used interchangeably herein, refer to polymers of
nucleotides of any length, and include DNA and RNA. The nucleotides can be
deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs, or any
substrate that can be incorporated into a polymer by DINA or RNA polymerase, or by a synthetic

35 reaction. A polynucleotide may comprise modified nucleotides, such as methylated nucleotides

and their analogs. If present, modification to the nucleotide structure may be imparted before or
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30The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of
substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be present in minor amounts.
Monoclonal antibodies are highly specific, being directed against a single antigen. Furthermore, in
contrast to golyclonal antibody preparations that t Eicf” A §5inclu e dtifferenétgntibo_crmllileC eg{'{&cted
against diff F’éﬁ‘i%’é‘@?rﬁfﬁﬁ%?glé’é?ﬁ’foagﬁﬁeﬂlé%ﬁerﬁg Yol ?8% R BE I TREC Y ByaInet & single
determinasapotatantigetmucleofideanmooivioinal reotibatidsréirsspacificaly feolugditghimeric”

antibodies, iphich,aprian Alhe hane ARdorlaoFbain Rl depiicaliiinAohemaloaassIo

correspongfmg sequences it antibodies derived from a particular species or belonging tQ a particular

antibody cih s GRERIbl 2SSUIRY SUHEORSR A ER SRHRE- ARSI S B LdisRiaT b AtolBous to 5
cogrespongingsiequencerinRAkRedias e e fmmmanntehepesietaphaltnging to another antibody
class or subclass, as,well as fragments, of suc tibodies, so ihit the desired
biological S%W a(’@.@.teﬁ’actae%ﬁ o(?sll? ?621%%% %r?g (e)%sﬁgﬁgg%a@%% 08.5%%. A%%%%’Spi. USA
81:6851-6855198dipickemranizod fopnia BRnDRNYRRTERIdEeY SuFiLitn By SIMIBBIEI P58 Rifheric

antibodies,Qthal.coRiRiR MiRifials eGuRNE6-HEsly BR-FrOmingRBY MR IR URegialutinefr the most
part, humanized antibodies are human immunog%obuyns (recizfﬂgen%antitbcgid%%tiariS\/\ﬁk})i%rrl1 residues from a
hypervariat e BB PRI Fek bR SRR, i b

¢4, met 108CLTV! -
ﬁ/s &&uUes from aaﬁypervarla e region of a

nof-humanxéfeviendtim ercdtibednsichgadkylouss et rabbwaskfrsikesgn Edmardfhaving the
desired spggificity. AffinibaRd.capaciu R Semeinsiansasof BeRyankiesagie). (RRheesisyes of the

human immunoglobulin are reéglac_ed by corresponding non- hu ag rtesidues.lF%rth rm [r)eéthumanized
antibodiesthidy E6HpEE TR eTARERYRLE ST W&?éﬁ%ﬂsimﬁé’?é%ﬁg%e t SAADBEY B Rhetdonor antibody.
These mogiiiapéiqnssaratenade topiurthed tefinadntipoctscfegfommpn oe athvgeddeatregrechumanized
antibody wjl gempriag. substaniallyalalialdsastersy ARCRleall:buay o ahie damalgxin which al
or Uisubstantially all of the J/gervarlable loops correspond to those of a non-human immunoglobulin
and all or SsstzdaljeamppkRE creda phepRySEY b RUMBHHHEA SRS GBS PSYHUAEE P humanized
antibody optiapaliysiik alsReso Mmpriseableastasp Atienhylian yinmuynogldbdkin corsiansregion (Fc),
typically that of a human immunoglo Iinc. For fu ' £1 at, Npiyre.321:522-525
(1986); RiGERER %?%?i-ﬁéhﬂ‘é%&ﬁ%%3%%%{552%%9%‘9’%%%%%&3‘?’5%%? glfr%qs%’p.’ SI#LS%L Biol. 2:593-596
(1992). SeeaisoiincaorewHtl v Brihelas. Apdrrirer e B ot arest WradnaAl Ehd Hamilton,
Ann. AllergysAsthBma g anasenrobais Qb kool A88)ekl anisa Bisnhetzsigas, diiarsactigas such
23:1035-1038 (1995); Hurle and Gross, Curr, Op. Bigtech. 5:428-4 A ihody" is
ofis‘gl which ?;?o%é%a‘&%'ég @#’ am %rogé{&s& Ségaﬁg%sges%ﬁrl%r?ﬁ% g%errse Eg’n%é%%ﬁé%%%’a%yggg%ﬁj%mduced

by a humasndnbifeic macitnsish maldes Saphgamstiof meotiden 96 5 RorRARIBBCHIFTHEAEREEHBYS as
disclosed hergin.ddhis,defipiien ahrdumanantinadyspesiicatiisxsiutes e humanizetantibody
oM e S A ESthes: A ARG Aok i one o
antibody fol@iiBenb.2 ("amidate™), P(O)R, P(O)OR!, CO or CH.sub.2 ("formacetal"), in which each R or R
25 is independently H or substituted or unsubstituted allkyl (1-20 C.) optionally containing an ether (-
0-) linkage, aryl, alkenyl, cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a polynucieotide
need be identical. The preceding description applics to all polynucleotides referred to herein,
including RNA and DNA.
"Oligonucleotide," as used herein, generally refers to short, generally single stranded,
30 generally synthetic polynucleotides that are generally, but not necessarily, less than about 200
nucleotides in length., The terms "oligonucleotide" and "polynucleotide are not mutually
exclusive. The description above for polynucleotides is equally and fully applicable to
oligonucleotides.
The term “hepatocyte growth factor” or “HGF”, as used herein, refers, unless specifically
35 indicated otherwise, to any native or variant (whether native or synthetic) HGF polypeptide that is
capable of activating the HGF/c-met signaling pathway under cgnditions that permit such process
to occur. The term, “wild type HGF” generally refers to a polypeptide comprising the amino acid
15



compared to a parent antibody which does not possess those alteration(s). Preferred affinity matured
antibodies will have nanomolar or even picomolar affinities for the target antigen. 17 Affinity matured
antibodies are produced by procedures known in the art. Marks et at Rio/Technology 10:779-783
(1992) describes affinity maturation by VH and VL domain shuffling. Random mutagenesis of CDR

and/or framework residues is describe : Barbas et al. Proc. Nat. . Sci, USA 91:3809-3813
AR o e S e A s
Jackson etefitrs o smutisb b6K(Fq881e Pyibeas) natndhHawkinkng i . Mot Biol. 226:889-896 (1992).
A "blocking” antibady, or, an-antagonisk.Anihadpia-orgiahich-iniRit0) rediees-piological activity of

the antigen it binds, Preferred blocking antibodies or antagonist antibodies, substantially or completely
inhibit the BIBTSGHAIVRMIEY OF (e SRR BASAURGSRG: HtitasiFons SEsel HRh "M antibody
which mimiegoaisleastfenanfihe fepeianalmsitiidibsroéa potypeptiterdintergshat ondeidisorder” or

“patholoiggl cantiion. 5 R, conslion Al wOLE RSB 0T ERIgIE Wi & sostance/molecule

or method e invention. This includes chronic and acute disorders or diseases including those
pathologichiokesiestierificaen sréindpoeenier dihahiclasicrtrbraergds meeet®Bnsaton-limiting
examples ¢fidisondrrIgite el satedhergininciude mplignany ane hanigou s pefeangers;
non-leukemias and lymphoid mali cies; neur lial, astracytal, hypot mic and other
glandular,I@ﬁgg}%np?ﬁbe%g%ﬁ%iﬁ%%%ﬁ%%tr%%?ﬁ%ﬁdo B?gg%%rgk%ra |E gﬁ%e?é%“a%%ﬁ%%ﬁmatory, immunologic,
ne@rodegameiativie dischde rboanllBydhrasipive kitéey ol istraves alnes disdrde isYiedisted to mitochondiial or

metabolic defecisq ARG RS pralipmliferaiive.disardarand nielierativerdisarderisefer to
disorders that are_associated with $ong§,de ree o albrj,ormal %ell r Iiferalg?n}tnlt ope esPodiment, the

cell proliferative H26/GEPIsRHREdY. 20 BPE N Y T AP PRTRILERS Al ReOpRAZHC el growth and
proliferatiosensetretier i gosrd arabeniorlicd ol fphdepaticerots tmdncekoeranitbedii®) and tissues. The

25terms "cancar i CanGaIRYSineharclitsative diseresc analiterasive.dispdaricand "tumor are not

mutually exclusive as referred to herein. The terms "cancer" and "cancerous" refer to or describe

the physiofgRasienitdrs P inartRihh ey prolamr s o By Hit Syitdrsaeat
growth/protifetatio fiafremtesiefccant ar dreladéebilt lereimotAmuitgticdy, carbemioman.lymphoma,

blastoma, gaLComa, &%ﬁ%ﬁﬁ%&r@&ore particular examples of such cancers include multiple
sce

myeloma, squamous cell cancer, small-cell lung cancer, non-small cell lung cancer, adenocarcinoma
of the lung, squanfoiiibedySrATRTRIST BRI SR A B REB MRS hE e We raE5ERIIEfar cancer,
. gastrointe iinadicpreasbpaneiaaticleancer, glithiastama oalyidahe dinesigmevariaziigancer, liver cancer,

biggider cancer, ACRARTA: PIRAR FANCHE SR LS INEE ~ RRIREF O SR ERISRdAMS ial
antibody fragment comprises an antigen binding site of the intact antibody and thus retains
the ability to bind antigen. In another embodiment, an antibody fragment, for example one
that comprises the Fc region, retains at least one of the biological functions normally
agsociated with the Fc region when present in an intact antibody, such as FcRn binding,

25 antibody haif life modulation, ADCC function and complement binding. In one embodiment,
an antibody fragment is a monovalent antibody that has an in vivo half life substantially
similar to an intact antibody. For example, such an antibody fragment may comprise on
antigen binding arm linked to an Fc sequence capable of conferring in vivo stability to the
fragment.

30 The term "monoclonal antibody" as used herein refers to an antibody obtained from a
population of substantially horogeneous antibodies, i.e., the individual antibodies comprising
the population are identical except for possible naturally occurring mutations that may be
present in minor amounts. Monoclonal antibodies are highly specific, being directed against a
single antigen. Furthermore, in contrast to polyclonal antibody preparations that typically

35 include different antibodies directed against different determinants (epitopes), each

monoclonal antibody is directed against 4 single determinant on the antigen.
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35or uterine carcinoma, salivary gland carcinoma, kidney cancer (e.g., renal cell carcinoma), liver
cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma and various types of head
and neck cancer. As used herein, "treatment" refers to clinical intervention in'an attempt to alter
the natural course of the individual or cell being treated, and can be performed either for 5prophylaxis
or during the course of clinical pathology. Desirabl ects of treatment inglu reyenting occurrence
or recurrence of di %‘Qgg?%ﬂléa\ki%%égr? %?%s%‘/%eb?osﬁ%fﬁf%’nﬁgﬁ}lngnﬁgp any é‘f@%‘tﬂc%g?ﬁnq%ect pathological
consequengestion tifehdibeasenplaightinggin st ilsnisisl Wdersdsinpltaenpdbcon eREESRE progression,
ame“ora“%h&’éneéé'1@%9%9&@3%&{%@@%&%@%{%@@p&[dﬁgmgwgpM%me@ome
0
i

embodiments, antibodies of the invention are used t(o delay development of a disease or disorder.
An "effectitasa A SERRersERF SRS Ao trr L RN B A %‘{;‘8@1 A4 5 PHERSEL S time necessary, to
achieve thexdlegivadiibesqpauticio apippiisdaeticeeButh anothgk §p|aeimpebei@a§yigfteutw@eamou nt" of a
substance/molegle, dhaimveny SLARIRRISH A MALy Assading iafBktars such as the

WeA9OR!
disease state, age, sex, and wel t(%?t%e t%}lndividual, and the ability of the substance/molecule,
agonist or 4psteg Gitkeisab ey Reted Pin e 15004 irahYHuE oA H ey 6ffe ctive amount is
also one irsphisia anpdexisses galimental effects of the substance/molecule, agonist or antagonist are
outweighed by th lpeggggynf%?% bprpo%tll%ala%f{‘gctsm@ﬂ I%go&@%@ﬁgggl%ﬁmgp#v&%wt refers to an
amount effective, at dosages an for perlogls o) e necessary, to achieve the desired prophylactic

re€ult. 20 Tpicatizibuniniseah sequsseriferispicEomprapkiReisHysagsdEg Frctipfaets ifor to or at an

earlier staggpf-giseassdhesRrorhviacticallieifestive cmpunt willdeaess:dian tiriiberapeutically
effective amount. Th 1term "cggéoxic.a%etnt". as lfa%%g fguerrtasjl resf%ros%ntg A substapgce that inhibits or
prevents tHS TR GF 2 LB St RSl e aR P &SR SRor Cele T he torm 18 Rtanded to 25include
radioactivedgotopesnfa- i spkciens (doass vobydRbsches 88U TaG Bhbip erropBIand radioactive
isotopes of L chamothe RReMisag801s, ainMehotaxts,. adysrisisuiagcaat@laids (vincristine,
vinblastine, etoposide), doxorubicin, melphalan rgig)flrg%;é:in : c{:&orambucil,ddauno[ubicin or other
intercalatifGEIeHT) ENIYRES bR EUFREE AR HERELP AT RIECRY QSR P IR antibiotics, and
toxins suchwasasnesiivec| e toxinshomenzydratibedis 3@ayx ventoxémssofubabdzd niingal, plant or
animal origin, ingluding. fraaments And/araetans sk, eRAIhRXAIRNS ARttEeRer anticancer

agents disclosed below. Other cytotoxic allgr%ents are described helow. A tumoricidal agent causes

destructionSHIRTIPEaNdbody portopmanrerie sspeatichs JuREnies AR SrRBBUNd useful in the
treatment efieamealyRXafiplrasobeh)andaiperdyewic agebis dockioe alkalinl agents such as thiotepa
ang 35CYE&%§%&§X&'Q§&§@%@Q@5&% Al SHQPAIESSER g%&b%%mﬂmpfosmfan and

piposulfan; aziridines suc nzodopa, carboquone, meture %pa, and uredopa; ethylenimines and

methylaméramiresqpeirdmibad tretehsans iy sth ol hfs arnikaser

sequence. The humanized antibody optionally will also comprise at least a portion of an

a human immunogiobulin

immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further
details, see Jones et al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329
25 © (1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). See also the following review
articles and references cited therein: Vaswani and Hamilton, Ann. Allergy, Asthma &
Immunol. 1:105-115 (1998); Harris, Biochem. Soc. Transactions 23:1035-1038 (1995); Hurle
and Gross, Curr. Op. Biotech. 5:428-433 (1994).
A “human antibody™ is one which possesses an amino acid sequence which
30 corresponds fo that of an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies as disclosed herein. This definition of a human
antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues,
An “affinity matured” antibody is one with one or more alterations in one or more
35 CDRs thereof which result in an improvement in the affinity of the antibody for antigen,
compared to a parent antibody which does not possess those alteration(s). Preferred affinity
matured antibodies will have nanomolar or even picomolar affinities for the target antigen.
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trietylenephosphoramide, triethiylenethiophosphoramide and trimethylolomelamine; acetogenins
(especially bullatacin and bullatacinone); a camptothecin (including the synthetic analogue topotecan);
bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic
analogues); cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin; duocarmycin
(including the synthetic analogues, KW-2189 and 031-Th11); eleutherobin; pancratistatin; a
sarcodictyife GFh BT THEHE P AR R e RBUS S e,
cholophos#iafficleckgty AMUEHIRS (feSigndemedhione thamatien me¥H andtNaniimesiaxide
hydrochlorideeelPRAIAR A EBRLC By BBRGHIEH REN BIRORIMUAIOR dICls(AmIIg, iaci mustard

nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine, and ranimnustine;
antibiotics éUh’aeaneletetdyite MrtoidtRio1e8y3 Calitheshireir % pawafy: Ealidhe&iRich gammall and
calicheamigisiiomegall (seeue 0.1 Agven ey sl Tedsdonglel 33 /38386 £1394 P odynemicin,
including d icin,A; bispho tes, S 1S, 6l - an esperamicin; as well as
neocarzinoéf%%tlgi’gﬁ?c?ln%‘glgﬁgtgg %a%qf%@fgfﬁj%%%ﬁg%%ggﬁ?%%édiyne antiobiotic 1.5chromophores),
aclacinomysins, aétitaeieii, aatiberrayain, aattageinenbhedshipcing yosdtinbibijcin rehicabicin,
carminomysiogREHRARINET HERMRMY TS, dackinemyisik daunendRicl dalorbicin,
6-diazo-5-0x0Q:L- ,orlegcme,, DRIA I\QY%II\_I dotﬁo%)ublcm (ncludlng morpholino-doxorubicin,
pyanomprp%ﬁ?ﬁ “daRk ﬁ?ﬁfﬁ E{ﬁWB FRYdBYSiU Fg ﬁ‘%ﬂ%‘.’ SERYHS Bm%?‘gﬁﬁ?’bpirubicin, esorubicin,
dagubicin, marcellgmycin; miaRNGing Seh Ras RIAmiERG WiGaRRsIdlsaddagagamyCn,
ofivomycins, peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin,
tubercidin, BEifECHIGS eftpSoremsidrriHRtATetabolites such as methotrexate and 5-fluorouracil

(5-FU); folic acid ?{151 0 Lé%;:;,sugh as denolpterggﬁ methotrexat terin, trim trf%)}(n%te; purine
ine analogs such as

oL parthological con 718 any. con hé’é‘%ﬁ%{’ wouﬁ! beneg
analogs such as flu arabine Jb-merca opurine, ﬂglamlp?'lne, hloguanlne; pyrlmlé

25ancitabireripativiinesubsansatititst sarmnsiipdeyittrabiveatidid S8Ry tisides, Aoxifbadine,
enocitabingf@yiiing Raiegans-aLEh-a8callskerons diamesianalensrRiRpienate. epitiostanoal,
mepitiostane, tesafla tone; Igntl,- adrenals &Jct#gg,amé%%i%ed%lmlde mitotane, trg stane; folic acid
replenishel™ SR LA RS SEEYIRRonS TS B IR D FRTEETI: acid;
eniluracil; anebaiermdicbastrath beilizbisamire pesada,axatEuiieiofamid & Bddeimedgisingediaziquone;
elfornithine; SURHNiLI acRERIRCR SRANIIOREE Q8L Gid: AaBUM QBRI NYHRRXYMT eRsdemtinan;
lonidainine; mai/tansmolds stch as maytansine and ansamitocins; mitoguazone; mitoxantrone;
mopidanmaPHitraaresdc gisriesand ﬁéﬂ%@ypifﬁ?ﬁﬂ@%?ﬁw&ﬁ?%ﬁ%?rb@dﬂ%%ﬁic acid; 2-
ethylhydram@omﬁ%@zﬁdaﬁ@@(ﬁm@i@q&saﬂd@wm@m hkgtmalkd?im@hﬂﬁtts, Eugene, OR);
raggxane; rhizoxingsizofiran. BASAIOCRUNANMLBRHAZORC AR AILIRAIMARS o disorders
2,2°,2"-trichlorotriethylarnine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and
anguidine) iR GiAte 1B strmedrsEARE R ATTlsHRE e rdh e sHRetEees: Hhobroman;
gacytosine;drghilittsides (iAmi<£iy cayaiaphosphamide; thiotepa; taxoids, e.g., TAXOL(r) paclitaxel

(Bristol- Myers Saujh Ongojagy, RURCRIBN (i nABEAXANEL LemanhoLlise.

albumin-engineered nanoparticle formulation of paclitaxel (Anferican Pharmaceutical Partners,
Schaumbereififionslizans TAREPERE @Y BExEReea e fatPEURrd RAdis B oy France);
S¢iloranbuetiné MR (chgrioeitabiel oithiaguaninedinereaniopunseismatioiraxate; platinum
analogs su;;gal as ,cisglatgn a %}%arb?ﬁlatina;s_\{é grlraat{'g\gé I%ggtinum; etoposide (VP-16); ifosfamide;

. INOL are no £ . . . .
mitoxantrone; vincristine; B ?F) vinorelbine; novantrone; teniposide; edatrexate; daunomycin;

aminopterin; xelod&¢ ilsantirervaes’ @pfeanceropdistenér asdarwnibitde RES dogoalgithdsroriatinylornithine
(DMFO0); retinpidaisuchias relingisasidcaranitabing Ao armacerdisally accentablessalts, acids or
derivativespﬁz ang af the a%ove. JAlso included in t?e@%ﬁfiniti@ of "chemotherapeutic agent" above
are anti-hofmBHSTABERTE AT S RIS BE AT HERMSHS HEiSm s AR E&ich as
adti-estrogéméeand ddlectivsiostngempiseptochvonkdatodu@ERNMp) mollriagafmmexrample, tamoxifen
(including NGLYAREXRiamPrife R RIOXH R R F P KIIBNEG n &N YIRS H G Pthe tung,

squamous carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer,

gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver

cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal cancer, endometrial

35 or uterine carcinoma, salivary gland carcinoma, kidney cancer (e.g., renal cell carcinoma),
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Strioxifene, keoxifene, LY117018, onapristone, and FARESTON toremifene; aromatase inhibitors that
inhibit the enzyme aromatase, which regulates estrogen production in the adrenal glands, such as, for
example, 4(5)-imidazoles, aminoglutethimide, MEGASEO megestrol acetate, AROMASIN(r)
exemestane, formestanie, fadrozole, RIVISORO vorozole, FEMARA(r) letrozole, and ARLMIDEXO
anastrozole; and anti-androgens such as fiutarnide, 20nilutamide, bicalutamide, leuprolide, and
goserelin; AYGHEMSE tFEREERABIREH(H - CRB5SI AMBTH SIRE SIS RO SIFATAARI8Y) Yarifisense
oligonucleatigessmasticutanbekhase:mvhich inhibit expression of genes in signaling pathways implicated
in abherant cell proliferation,.such as, for example, PKC-alpha,. Ralf and H-Ras; ribazymes such as a
VEGF expression'%ﬁﬁlsgl c}?F ( e‘f*g,?%ﬁ%ﬁ@ﬁﬁ&%‘%‘éﬁﬁ%&g‘ﬁ%ﬂ a2 teemRtrté)sas{lg(a)rr? E%hibitor; vaccines
such as geh\REtp@rapyivbetifeiivd oeselrsios AeatdaCTNge) prabeined dlBeNECTIN(r) vaccine, and
VAXID(r) Vagsinga BROEHKENELHL F kBT RAECAN B IeRAISGRet A diRRIRIRLABARELIXO

nNRH; and pharmaceutically acceptable saltcg, acids or derivatives of any of the above. A "growth

inhibitory alfEHF g UEEER ST STRIRETRRE DA e HhABTHITEP ebHBBEaRSnSBIHIEREMRIARY growth of a
cell whose gjrestrth isditepentehiginpbrobiSfinmenetiabtidation. githenimy e ataisvivaeddms, the growth

inhibitory agent e s RSN RBNNL ErkaRs e PaIeAAgR ALHGRICaetrlependent cells

in S phase, Examples of growth inhibitory agents include agents that biock cell cycle progression (at a
place othertHERYE BregResiss R o5 sHKHirRatifatktien dristoxmriint B asei 4pRalY Classical
M-phase biskinsiaelufle diea@baidzasifrincristine and vinblastine), taxanes, and topoisomerase |l
inhibitors such as gox icin, epjrubici G0 £10DOS) bl cing T agents that
arrest Gl also spiﬁv%%gégﬁﬁégeﬂgﬁ%gf%g ]éé%lﬁnp e ?%%’A%%%%%g@cggg%ggﬁc r}cgalﬁ's{.?%amoxifen,
prednisoneaEaThAR iMdisYobR dratphibrecEisRaarPRYtasiitieste, 5-fluorouracil, and ara-C. Further
information can be fanadpiidagMeteawaiiasis of Gangatcdianeriraliithanddatngl gesst Ghapter 1,

entitled "Cell cycle reqgulation, on¢cogenes, and antingoplastic drugs” by 5Murakami eta?. (WB
Saunders: PRISHICHA Tobi alRiin s pA R BRNRRe HRedot OB Ol e anticancer
drifys both ariidafandthealibly erdbe HbHerax@IIFAKORRRE () aRtesnisiPotieie ®ered), derived from
the I|Eu roqe@@gﬂﬁw,im ?ﬁnmath%:m@m%ﬁgm&%g&fﬂ?ﬁ@ le% 1?&&%@& Mw&a&é@apig?)-
Paclitaxe .doceta romote the asse of migrotubules from tubulin, dimers and stabilize
e B R o O SR T LSRR FR B RSP ATRCLE i cells

microtubules%?prevenl g 0depo
"Doxorubictheripeaticaitherafetinlee Benibioti CriPhiy fedtichbmitaitna arecofitd oxforutsiemaisonnt

(8S-Cis)-10eH{3:RMiRPd4s 365 UideaXYeAdds WX AEXARWANOSVMNL 18 Rl SHphyEraG G ld -
tripydroxy-8- hlyd oxyace%l%l—methoxy-&12-ﬂalphth§cened|og§. tSHGF/Met antagonlsts -
péfitides/p é%éﬂi?ﬂ%‘& BRI RGBT Py 1AESIG S HE PRI HE HRERISH BeiAiRL 1618 lated
peptide/polsipEptittseasd, drtipoply ydalbtefeaivel Glomchilrbe fechthi idtetiectimataallyH OP-Met
interaction..ka.Q0e smbgdiment, modulators (such as peptides/polypeptides and antibodies) can be
isolated from cells or tissue sources by an appropriate purification scheme using standard protein 20
purification technidae&™h SHSIFREF asrYodinart PIRITY ﬁ‘iﬁlg’tﬁfé’%@nﬁ%ﬁﬂd@'ﬂb&% P&combinant DNA
techniquesp®gan hlkdunaivediaeiconbinantexprassian, ohadlyl afbeseanibatsydihesized chemically
usjgg standaud ReRKe YRGS {RchNigresyHQR/Net aaagenist qpieqyies;of fig invention include

those described in Figure 1. _ L
radicactive isotopes of Lu), chemotherapeutic agents e.g. methotrexate, adriamicin, vinca

alkaloids (vincristine, vinblastine, etoposide}, doxorubicin, melphalan, mitomycin C,
chlorambucil, dawnorubicin or other intercalating agents, enzymes and fragments thereof such
as nucleolytic enzymes, antibiotics, and toxins such as small molecule toxins or enzymatically
30 active toxins of bacterial, fungal, plant or animal origin, including fragments and/or variants
thereof, and the various antitumor or anticancer agents disclosed below. Other cytotoxic
agents are described below. A tumoricidal agent causes destruction of tumor cells.
A "chemotherapeutic agent” 18 a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as thiotepa and
35 CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
ethylenimines and methylamelamines including altretamine, triethylenemelamine,
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The invention also provides a mutant or variant protein any of which residues may be 25changed from
the corresponding residues of these peptides/polypeptides, while still encoding a peptide/polypeptide
that maintains modulatory activity. In one embodiment, a variant of a peptide/polypeptide antagonist
has at least 50%, 60%, 70%, 80%, 90%, 95%, 98%, 99% amino acid sequence identity with the
sequence of a reference peptide/polypeptide antagonist, In general, the variant exhibits substantially
the same Biegreasaheswhamay sr FsF RS 8 ré‘ﬁ%é%%%%“r‘%?’%@@ p%f%gfﬁide antagonist, e.g., at
least 0.75%sd8ik B¥pekitll;, thlkhaciomnidixithechionting edfiphytstth Srefstias the Binshe
peptide/nolyeptidgligand hased,an amadacepiRt ARk AN iaUsRdRimatic, uhile
retaining a des aebtf)ep egree of antagonist activity. In general, variants of the invention include variants
in which rdsdlesis syrhshetealoEussh BRI I REETIMNEL R/ ePBEER %ﬁ%‘iﬁ’i&%’a \"Bther amino
acigs, andglihasingludeste aessitiiin gtiaspitiegcanAcidito Kl re tiduadCBesIiibs between two
residues of the parent protein/peptide as well as the passibili ' r-more residues from
the parent3e&g éh%aéug?tg(t]%lnr?ga8%8021}0%3}31}%%3%%3 ’tgﬂt%%%ﬁlgﬁ%gégﬁacge. Any amino acid
substitutionhliovseittioi, dricteletiorins eriophpibesddpytRamvditidasiiidtorable circumstances, the
SU?S“w“3&é%xﬁ&&ﬂéﬁﬁééﬁﬁ&ﬁeﬁat%ﬁmﬁﬁgﬁﬁﬁﬂgﬁsﬁa@map%@aﬂziﬂmwﬁzpurified" peptide,
polypeptide, protein or biologically active 5fragment is separated and/or recovered.from a component
of its naturdlBRYFERRRE RN ﬁﬁ‘?}ﬂf%gﬁ%b‘ﬁ%% snmlrlsct;,‘?ﬁ’dglé1 lr{ﬁ(és%ﬁ% gut%ﬁaztgvs\é% gi'Rg'ggizcally interfere
with diagnestiscanthetfoemictise b farstive. polyyspticad srrmrasti Ribiedss WdsisHBfmones, and
other pr°teé%@&?&ééf%%i@&&'@r_%F?H%ﬁ%%ﬁéﬁ?é@g&%@uﬂ@%&aﬁﬁm haing nigderably less than 30% by
dry weight of non-desired contaminating material (c&nﬁ&mir&an]s)jﬁrféjfm%lg ga?s than 020%, 10%, and
preferably feHehaHHCEVARRHA TitaRt AP EEnSheddah i Lalstantially feolated. An isolated,
recombinagiiy-preidusefsp ide/palimnepbisshospbiviagicalbh ag tivenootio AxpasnisiBreterably
substantially [jee oL UG MEd DL o Cullytemadiimisiras pis aislobividags than 20%,
Ees¥han abo i n |g {

preferably Ss ut 10%, and preferably less than about 5% oftt) e volume of a
pdftide/poRjenttkorrraleaiot SRS S BY S8 MEHTRHE BT EB s, culture media, and
substances jsgaer-aRshpraduierd dutingriyair oasyintpeiis, ohithrecpepiide/foiypentide. Conservative

pepides, A shorndialable Apiisr s agiad plipreferred

substitutions of gﬁﬁ)tide&gggdg
u utiohs result in a change in biological activity, then more substantial

substitutior & FEt e st SU ] al
changes, démdrdingteerboliegig et s fARITRC R PP IS H OB SR L RITFRPAESEPBaE Below in
reference tg,amine/acideiassE spmayche dafrasivaciatiddnemarcellomycin, mitomycins such

20 as mitomycin C, mycophenalic acid, nogalamyein, olivomycius, peplomycin, potfiromycin,
puromycin, quelamycin, rodorubicin, streptonigrin, streptozoci, tebercidin, ubenimex,
zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FU); folic
acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs
such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as

25 ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti- adrenals such as aminoglutethimide, mitotane,
trilostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine;

30 demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium
nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and
ansarnitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet;
pirarubicin; losoxantrone; podophyllinic acid; 2- ethylhydrazide; procarbazine; PSK®
polysaccharide complex (JHS Natural Products, Engene, OR); razoxane; rhizoxin; sizofiran;

35 spirogermanium; (enazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitofactol; pipobroman; gacytosine; arabinoside

20



products screened. Table A Original Residue Exemplary Substitutions Preferred Substitutions Ala (A)
val; leu; lie val Arg (R) lys; gin; asn lys Asn (N) gin; his; asp, lys; arg gin Asp (D) glu; asn glu Cys (C)
ser; ala ser

L5

20

25

30

35

("Ara-C"); cyclophosphamide; thiotepa; taxoids, e.g., TAXOL® paclitaxel (Bristol- Myers
Squibb Oncology, Princeton, N.J.), ABRAXANE™ Cremophor-free, albumin-engineered
nanoparticle formulation of paclitaxe! (American Pharmaceutical Partners, Schanmberg,
Tlinois), and TAXOTERE® doxetaxel (Rhdne- Poulenc Rorer, Antony, France);
chloranbucil; GEMZAR® gemcitabine; 6- thioguanine; mercaptopurine; methotrexate;
platinum analogs such as cisplatin and carboplatin; vinblastine; platinum; etoposide (VP-16);
fosfamide; mitoxantrone; vincristine; NAVELBINE® vinorelbine; novantrone; teniposide;
edatrexate; daunomycin; aminopterin; xeloda; ibandronate; CPT-11; topoisomerase inhibitor
RFS 2000; difluorometihylornithine (DMFO); retinoids such as retinoic acid; capecitabine;

and pharmaceutically acceptable salts, acids or derivatives of any of the above.

Also included in the definition of “chemotherapeutic agent” above are anfi-hormonal
agents that act to regulate or inhibit hormone action on tumors such as anti-estrogens and
selective estrogen receptor modulators (SERMs), including, for example, tamoxifen
(including NOLVADEX® tamoxifen), raloxifene, droloxifene, 4-hydroxytamoxifen,
trioxifene, keoxifene, LY 117018, onapristone, and FARFSTON. toremifene; aromaiase
inhibitors that inhibit the enzyme aromatase, which regulates estrogen production in the
adrepal glands, such as, for example, 4(5)-imidazoles, aminoghuethimide, MEGASE®
megestrol acetate, AROMASIN® exemestane, formestanie, fadrozole, RIVISOR® vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens such as flutamide,
nilutamide, bicalutamide, leuprolide, and goserelin; as well as troxacitabine (a 1,3-dioxclane
nucleoside cytosine analog); antisense oligonucleotides, patticularly those which inhibit
expression of genes in signaling pathways implicated in abherant cell proliferation, such as,
for example, PKC-alpha, Ralf and H-Ras; ribozymes such as a VEGF expression inhibitor
(e.g., ANGIOZYME® ribozyme) and a HER? expression inhibitor; vaccines such as gene
therapy vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and
VAXID® vaccine; PROLEUKING 1T1.-2; LURTOTECAN® topoisomerase 1 inhibitor;
ABARELIX® rmRH; and pharmaceutically acceptable salts, acids or derivatives of any of
the above.

A "growth inhibitory agent” when used herein refers to 2 compound or composition
which inhibits growth of a cell whose growth is dependent upon HGF/c-met activation either
in vitro ot in vivo. Thus, the growth inhibitory agent may be one which significantly reduces
the percentage of HGF/c-met-dependent cells in S phase. Examples of growth inhibitory
agents include agents that block cell cycle progression (at a place other than S phase), such as
agents that induce G1 arrest and M-phase arrest. Classical M-phase blockers include the
vincas (vincristine and vinblastine), taxanes, and topoisomerase I inhibitors such as

doxorubicin, epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that arrest G1
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GIn (Q) asn; gin asn Glu (E) asp; gin asp Gly ((3) ala ala His (H) asn; gin; lys; arg arg Be (1) leu; val,
met; ala; phe; norleucine leu Leu (L) norleucine; ile; val; met; ala; phe ile

also spill over into S-phase arrest, for example, DNA alkylating agents such as tamoxifen,
prednisone, dacarbazine, mechlorethamine, cisplatin, methotrexate, 3-fluorouracil, and ara-C.

Further information can be found in The Molecular Basis of Cancer, Mendelsohn and Israel,

eds., Chapter 1, entitled "Cell cycle regulation, oncogenes, and antineoplastic drags" by

5 Murakami et al. (WB Saunders: Philadelphia, 1995), especially p. 13. The taxanes (paclitaxe}
and docetaxel) are anticancer drugs both derived from the yew tree. Docetaxel
{TAXOTERE®, Rhone-Poulenc Rorer), derived from the European yew, is a semisynthetic
analogue of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and docetaxel promote
the assembly of microtubules from tubulin dimers and stabilize microtubules by preventing

0 depolymerization, which results in the inhibition of mitosis in cells.

“Doxorubicin” is an anthracycline antibiotic, The full chemical name of doxorubicin is

(85-¢is)-10-[(3-amino-2,3,6-trideoxy-e-L-lyxo-hexapyranosyl)oxy}-7,8,9,10-tetrahy dro-6,8,11-
trihydroxy-8-(hydroxyacetyl)-1-methoxy-5,12-naphthacenedione.

{5 HGE/Met antagonists — peptides/polypeptides (including antibodies)

One aspect of the invention pertains to isolated peptide/polypeptide and antibody
modulators of HGF { chain- B chain interaction and HGF-Met interaction. In one
embodiment, modulators (such as peptides/polypepiides and antibodies) can be isolated from
cells or tissue sources by an appropriate purification scheroe using standard protein

20 purification techniques. In another ernbodiment, the modulators are produced by recombinant
DNA technigues. As an alternative to recombinant expression, modulators can be synthesized
chemically using standard peptide synthesis techniques.

HGF/Met antagonist molecules of the invention include those described in Figure 1.
The invention also provides a mutant or variant protein any of which residues may be

25 changed from the corresponding residues of these peptides/polypeptides, while still encoding
a peptide/polypeptide that maintains modulatory activity. In one embodiment, a variant of a
peptide/polypeptide antagonist has at least 50%, 60%, 70%, 80%, 90%, 95%, 98%, 99%
amino acid sequence identity with the sequence of a reference peptide/polypeptide antagonist.
In general, the variant exhibits substantially the same or greater binding affinity than the

30 reference binder peptide/polypeptide antagonist, e.g., at least 0.75X, 0.8X, 0.9X, 1.0X, 1.25X
or 1.5X the binding affinity of the reference binder peptide/polypeptide/ligand, based on an
art-accepted binding assay ¢uantitation unit/metric, while retaining a desirable degree of
antagonist activity.

In general, variants of the invention include variants in which residues at a particular

35 position in the sequence have been substituted by other amino acids, and further includes the
possibility of inserting an additional residue or residues between two residues of the parent

protein/peptide as well as the possibility of deleting one or more residues from the parent
22



Lys (K) arg; gin; ash arg Met (M) leu; phe; ile leu Phe (F) leu; val; ile; ala; tyr tyr Pro (P) ala ala Ser (S)
thr; cys cys Thr (T) ser ser Trp (W) tyr; phe

sequence or adding one or more residues to the parent sequence. Any amino acid
substitution, insertion, or deletion is encompassed by the invention. In favorable
circumstances, the substitution 1s a conservative substitution as described herein.

An “isolated" or "purified” peptide, polypeptide, protein or biologically active

5 fragment is separated and/or recovered from a component of its natural environment.
Contaminant components include materials that would typically interfere with diagnostic or
therapentic uses for the polypeptide, and may include enzymes, hormones, and other
proteinaceous or non-proteinaceous materials. Preparations having preferably less than 30%
by dry weight of non-desired contaminating material (contaminants), preferably less than

0 20%, 10%, and preferably less than 5% contaminants are considered to be substantially
isolated. An isolated, recombinantly-produced peptide/polypeptide or biologically active
portion thereof is preferably substantially free of culture medium, i.e., culture medium
represents preferably less than 20%, preferably less than about 10%, and preferably less than
about 5% of the volume of a peptide/polypeptide preparation. Exaraples of contaminants

(5 include cell debris, culture media, and substances used and produced during in vitro synthesis
of the peptide/polypeptide.

Conservative substitutions of peptides/polypeptides are shown in Table A under the
heading of “preferred substitutions”. If such substitutions result in a change in biological
activity, then more substantial changes, denominated “exe}nplary substitations" in Table A, or

20 as farther described below in reference to amino acid classes, may be introduced and the

products screened.

Table A
Original Residue Exemplary Substitutions Preferred
Substitutions
Ala (A) val; len; ile val
Arg (R) lys; gin; asn lys
Asn (N) gln; his; asp, lys; arg gin
Asp (D) ghy; asn glu
Cys (C) ser; ala ser
Gln (Q) asn; glo asn
Gl (E) asp; gln asp
Gly (G) ala ala
His (H) asn; gln; Iyvs; arg arg
e (D) len; val, met; ala; phe; norlevcine lea
Leu (L) norleucine; ile; val; met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) len; phe; ile len
Phe (F) leu; val; ile; ala; tyr tyr
Pro (P) ala ala
Ser (S) thr; cys cys
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tyr Tyr (Y) trp; phe; thr; ser phe Val (V) lie; leu; met; phe; ala; norleucine let Substantial
modifications in the biological properties of the peptide/polypeptide are accomplished by selecting
substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a 5sheet or helical conformation, (b) the
charge or hydrephebigity-of-the-mplecule-at-the-target-site—or{e)the-bullk-of-the-sidg chain. Naturally
occurring residues ard Hiidded intd gmupéﬁ’iased-gn@gmmgn—side-mainiepﬁ:epeme& (1) hydrophobic:
norleucine, mét, ala, VAP (&) ile; ) neutrﬁ'lr'i'g}?ﬂ'nnhijjrmy&, ser! thr; to(3ffacidic: adp, glu; (4) basic:
asn, gin, his, lys, arg: T} f8sidued that infhiie: afiTorientatioh: gly. pR¥eand (6) aromatic: trp, tyr,
phe. NoMatOWbervatjvasubstmstions: gl apsterehanging 8member of one of 15these
classes for another class. Variants of antibody modulators can also be made based on information
known in the art, without substantially affecting the activity of antibody. For example, antibody variants

can have at least Bivetaniheedfiraaend deths eloginthBupsisreeitle Repisked YR MifRI 2Nt residue. For
antibodies athengitrsealgrantosdnitresidoiauhstirticnal fouiag anesis groesalyinghyde the

hypervariape regions, but famework repion, (ER) lefalions 21e, AR SNBMRIAIEH, as 2

5 sheet or helical conformation, {b) the charge or hydrophobicity of the molecule at the target

site, or (c) the bulk of the side chain, Naturally occurring residues are divided into groups

based on common side-chain properties:
(1) hydrophobic: norleucine, met, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr;
(0 (3) acidic: asp, glu;
{4) basic: asn, gln, his, lys, arg;
(5) residues that influence chain orientation: gly, pro; and
{6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one of
15 these classes for another class.

Variants of antibody modulators can also be made based on information known in the
art, without substantially affecting the activity of antibody. For example, antibody variants
can have at least one amino acid residue in the antibody molecule replaced by a different
residue. For antibodies, the sites of greatest interest for substitutional mutagenesis generally

20 include the hypervariable regions, but framework region (FR) alterations are also
comtemplated.

For antibodies, one type of substitational variant involves substituting one or more
hypervariable region residues of a parent antibody {e.g. a humanized or human antibody).
Generally, the resuliing variant(s) selected for further development will have improved

25 biological properties relative to the parent antibody from which they are generated. A
convenient way for generating such substitutional variants involves affinity maturation using
phage display. Briefly, several hypervariable region sites (e.g. 6-7 sites) are mutated to
generate all possible amino acid substitutions at each site. The antibodies thms generated are
displayed from filamentous phage particles as fusions to the gene I product of M13

30 packaged within each particle. The phage-displayed variants are then screened for their
biological activity (e.g. binding affinity) as herein disclosed. In order to identify candidate
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For antibodies, one type of substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the resulting
variant(s) selected for further development will have improved 25biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such substitutional
variants inyolves affinity matyration using phage display. Briefly, several hypervatiable,region sites
(0.0, 6-7 SRUESREEEEY B GeRLrIE A BEbAB Rg AE A SR SO PEARTERE The
antibodies itlwatifg épgrotethideeadiopleyetids oonfilarnientgusfiohabe pantigte dmdiigsions to the gene Bl
product of Mgegngg\.;%g@ggggtygg%’q@%yq%rggﬁgﬁgmcd% igged% e vakiants @Le then screened for
[

their biological actlv‘b)éée.g. binding affinity) as herein disclosed. [n order to identify candidate
hypervariaBi §8yiBHoSHE STBPIFO I AN Cotsme B dsASEr G Ay e dk R E ARt8E 6P med to identify
hygervariablatsegianitesicidesigbbdriby tingisig aib cantly-tesdnitigestiniidingcdfernatiely, or additionally,
itmay be benelicial Inanalvze.a svsialeliuere.al ihe anligen iioadygompleo identity contact
points between the antipo y and antigen. Suc EContact residués an neighboring residues are
candidatessfbiesisB stitgtRsAIBE e AGHIE sl trectp éhthrtibadisa T aEBEPHET BTAPDIEIIE PV ariants are

generated #pg panehoiMarianiy te sebiected tarserermingasHescribed herein and antibodies with

superior properties in one or more eIevarat assays may be selected forlt%ther.gea/elo ment. Nucleic
. Heleglc acid moeiecu %S encch 1%31 0.4Ch sec%ut 1Ce Vatl.‘bllg o e antibo r% 81‘ .
acid molecules encoding amino acid sequence variants ot the antibody are prepa y a variety of

methods kpomaah i e wrtcFhd seethedhbeyvinoiubiearb uthasse notlinditodisde Suiat®onofrom a natural

source (in 1h&i£a%e RERAMBILL AGLFNGARING aRld:SearRICRIPHRAIBhOLRIFPAIALION by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutaé%e esis, and cassette mutagenesis

of an earlieP B EE YEH RPEPE TS0 ALBTEIRIBHC O EAE SR BT Bk BEEe ble to
introduce drERomumgracaininel agiskiradificationis dhaandFeregiomal therimenanoglobiatih polypeptides of
the inventiq,@rsgggg@g%g&ﬂg@jng a Fc region variant. The Fc region variant may comprise a human Fc
region sequence (e.g., a human IgGl, IgG2, Ig03 or IgG4 Pc region) comprising an amino acid
mébdification (e.g. ArEBbifEEF QI UHEWFSHORE SRS Q&’G%%%t@ﬂ@fﬁéﬂf&ﬁf& #dCarERinge cysteine.
20In one esfltiedimanioghddin eipepudsicsitimayvelisplayhaltésegtmeainatalfe eegaepicnr(f-cfin) binding

affinity. Suqh@laRLE C/SBIPRYIRNSATPHSE AR Scidanadiicaliagahagy pgdy, more of amino
acid positions 238,252, 253, 254, 255 756, 265, 272 286, 288, 303, 305, 307, 300, 311, 312, 317,
340, 356, 383 967 BRI STRRINSHEALES AMiGInorkiicalips (ag.2 HDSIHYAN)AEENUYE 439 or 447

of the Fc regiensnihesein ghetaumbeing ohtperdhunesiduesis. the Fe region is that of the EU index as
inKabat. Pc region variangts with reduced bindin Ra.m ] InQ.acid
miiation at a%g} 8%%‘35%5 r'hérr“ee]%{f %&%ﬁ&e%c‘fg ‘b%é%%qf %35?35%@2%%‘%%%%1%8%&&386, 388, 400,
415, 433, 48sRm)3ending ainit7 SReha PNt SPENNhEIEISARETHGHbERMNG tfidiBodEtiesah the Pc
region is thatyafnher Ebréndexas i abatichiigss eIk ntioNes Pedewornvaiaolesnay, alternatively,

amino acd L BSON 30 5o 20 - 9b0 Hoa S0k, 307 A Tag 5100310 Hbb 50, 62, 376,
378, 380, 382, 44B 43043 43% dIaheFerreyiohhwHe regirtha/heipibtmyrobenegrelitfues in the Fc
regon is thatghibe, Bl #odesRsdmkaliate BU index of REREBACTORMBRIRLMithWiapkagstpinding to an
FcyR may comprise an.amino acid 35modification at any.one or more of amino acid.positions 238,
239, 248, QDA@E%E{ %?y COmMPYISe an ANo acl modﬁllcanon at any one or more o?‘ a:mgo
acid positions 252, 253, 254, 255, 288, 309, 386, 388, 400, 415, 433, 435, 436, 439 or 447 of
the Fc region, wherein the numbering of the residues in the Fe region is that of the EU index
as in Kabat. The above-mentioned Fc region variznts may, alternatively, display increased
30 binding to FcRn and comprise an amino acid modification at any one or more of amino acid
positions 238, 256, 265, 272, 286, 303, 305, 307, 311, 312, 317, 340, 356, 360, 362, 376, 378,
380, 382, 413, 424 or 434 of the Fc region, wherein the numbering of the residues in the Fc
region is that of the EU index as in Kabat.
The Fc region variant with reduced binding to an FcyR may comprise an amino acid
35 modification at any one or more of amino acid positions 238, 239, 248, 249, 252, 254, 2635,
268, 269, 270, 272, 278, 289, 292, 293, 294, 295, 296, 298, 301, 303, 322, 324, 327, 329, 333,
335, 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or 439 of the Fc
25



268, 269, 270, 272, 278, 289, 292, 293, 294, 295, 296, 298, 301, 303, 322, 324, 327, 329, 333, 335,
338, 340, 373, 376, 382, 388,

region, wherein the numbering of the residues in the Fec region is that of the EU index as in
Kabat.

For example, the Fc region variant may display reduced binding to an FeyRI and
comprise an amino acid modification at any one or more of amino acid positions 238, 265,

5 269., 270, 327 or 329 of the Fc region, wherein the numbering of the residues in the Fc region

is that of the EU index as in Kabat.

The Fc region variant may display reduced binding to an FeyRII and comprise an
amino acid modification at any one or more of amino acid positions 238, 265, 269, 270, 292,
204, 295, 298, 303, 324, 327, 329, 333, 335, 338, 373, 376, 414, 416, 419, 435, 438 or 439 of

0 the Fc region, wherein the numbering of the residues in the Fc region is that of the EU index

as in Kabat.

The Fc region variant of interest may display reduced binding to an FcyRIII and
comprise an amino acid modification at one or more of amino acid positions 238, 239, 248,
249, 252, 254, 265, 268, 269, 270, 272, 278, 289, 293, 294, 295, 296, 301, 303, 322, 327, 329,

|5 338, 340, 373, 376, 382, 388, 389, 416, 434, 435 or 437 of the Fc region, whérein the

numbering of the residues in the Fe region is that of the BEU index as in Kabat.

Fc region variants with altered (i.e. improved or diminished) Clq binding and/or
Complement Dependent Cytotoxicity (CDC) are described in W099/51642. Such variants
may comprise an amino acid substimtion at one or more of amino acid positions 270, 322,

20 326,327, 329, 331, 333 or 334 of the Fc region. See, also, Duncan & Winter Nature

322:738-40 (1988); US Patent No. 5,648,260; US Patent No. 5,624,821; and W094/20351

concerning Fe region variants.

Vector Construction

25 Polynucleotide sequences encoding the peptides/polypeptides described herein can be
obtained using standard recombinant techniques. Desired polynucleotide sequences may be
isolated and sequenced from appropriate source cells. Source cells for antibodies would
include antibody producing cells such as hybridoma cells. Alternatively, polynucleotides can
be synthesized using nucleotide synihesizer or PCR techniques. Once obtained, sequences

30 encoding the immunoglobulins are inserted into a recombinant vector capable of replicating
and expressing heterologous polynucleotides in a host cell. Many vectors that are available
and known in the art can be used for the purpose of the present invention. Selection of an
appropriate vector will depend mainly on the size of the nucleic acids fo be inserted into the
vector and the particular host cell to be transformed with the vector. Hach vector contains

35 various components, depending o its function (amplification or expression of heterologous

polynucleotide, or both) and its compatibility with the particular host cell in which it resides.
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389, 414, 416, 419, 434, 435, 437, 438 or 439 of the Fe 25

25

30

35

"The vector components generally include, but are not limited to: an origin of replication (in
particular when the vector is inserted into a prokaryotic cell), a selection marker gene, a
promoter, a ribosome binding site (RBS), a signal sequence, the heterologous nucleic acid

insert and a transcription termination sequence.

In general, plasmid vectors containing replicon and control sequences which are
derived from a species compatible with the host cell are used in connection with these hosts.
"The vector ordinarily carries a replication site, as well as marking sequences which are
capable of providing phenotypic selection in transformed cells. For example, E. coli is
typically transformed using pBR322, a plasmid derived from an £. col species. pBR322
contains genes encoding ampicillin (Amp) and tetracycline (Tet) resistance and thus provides
easy means for identifying transformed cells. pBR322, its derivatives, or other microbial
plasmids or bacteriophage may also contain, or be modified to contain, promoters which can

be used by the microbial organism for expression of endogenous proteins.

In addition, phage vectors containing replicon and control sequences that are
compatible with the host microorganism can be used as transforming vectors in connection
with these hosts. For example, bacteriophage such as AGEM.TM.-11 may be utilized in
making a recombinant vector which can be used to transform susceptible host cells such as £,
coli LE392,

Either constitutive or inducible promoters can be used in the present invention, in
accordance with the needs of a particular situation, which can be ascertained by one skilled in
the art. A large number of promoters recognized by a varicty of potential host cells are well
known. The selected promoter can be operably linked to cistron DNA encoding a polypeptide
described herein by rernoving the promoter from the source DNA via restriction enzyme
digesiion and inserting the isolated promoter sequence into the vector of choice. Both the
native promoter sequence and many heterologous promoters may be used to direct
amplification and/or expression of the target genes. However, heterologous promoters are
preferred, as they generally permit greater transcription and hi ghe; vields of expressed target

gene as compared {o the native target polypeptide promoter.

Promoters suitable for use with prokaryotic hosts include the PhoA promoter, the B-
galactamase and lactose promoter systems, a tryptophan (trp) promoter system and hybrid
promoters such as the fac or the fre promoter. However, other promoters that are functional
in bacteria (such as other known bacterial or phage promoters) are suitable as well, Their
nucleotide sequences have been published, thereby enabling a skilled worker operably to
ligate them to cistrons encoding the target light and heavy chains (Siebenlist et al. (1980) Cell

20: 269) using linkers or adaptors to supply any required restriction sites.
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region, wherein the numbering of the residues in the Fe region is that of the EU index as in Kabat.

For example, the Fc region variant may display reduced binding to an FcyRI and comprise an amino
acid modification at any one or more of amino acid positions 238, 265, 5269, 270, 327 or 329 of the Fc
region, wherein the numbering of the residues in the Fc region is that of the EU index as in Kabat.

The Pc region variant may display reduced binding to an Fc nd comprise an am| 0 acid
modification at any SHEGTIRSrE Bt & fifb AUaHE |?)ﬁ§e’§%’§ ‘% " OTOPHED aﬁ@ieéo% 298, 303,
324, 327, 3@58&@11&35,caﬁam&i‘;stfﬁﬁﬁraﬂs&rmﬁncm@; of 3B ﬁb@&mﬁd@@!ﬁe@m@ﬂ%@rﬁégbn wherein the
numbering, of fRe, [ Siel ﬁe'a;ﬂzﬁe'él%rraqma&%&%&%@%&a@a&m&&@% it mab¥3 € region

variant of interest may Sp ay reduced bind Ing to an FcyRBI and comprise an amino acid modification

at one or nReFEobiFEs: RElPEBIE TS o o4t 1?39*"@%‘%@%%@@?@“2%’@"%@ 270, 272, 278,
289, 293, %%c@&%r&ﬁ@pﬁ@&se&@&;@ﬂﬂ%ﬁ% 2] 5338, 184y E3ndAG, 238 2rBB8e88X.416, 434, 435

i kabat e e B9 SRS AUIRIDAL W HERAER e NE %g&a%%that of the EU index
d) Clq

as in Kabaf raea1 an Sse h¥h altere rov diminis Clqg binding and/or

ComplemetscOmajsende mc&w&@@m@k@m@w@a@@dﬂ@whﬁﬁewbg% pelrpertiden (PgiiRa may

comprise %@wmmgsﬁmlwtm@&%a@ﬁgﬂgra@eawmf:a@t;i @@aﬂmﬁezaenﬁae 20326, 327, 329,
331, 333 or 334 of the Fe reglqé] @gee als Duncan |nt Nat rgﬂé 6368nétleg_0%%§§i US Patent
No. 5,648, %ﬁ‘p@gn%’tlé%f’ N ﬁ?s %@5‘3 cernlng € region variants. Vector
Coﬁstructldﬁﬁﬁﬂ@éﬂ&d}@t}ﬁdé’lﬁqﬁe}ﬁ;@mmn@ﬁﬂe peptldes/polypeptldes described herein can
be obtained using standard recombinant techniques. Desired polynucleotide sequences may be
isolated and sequ@’i%‘é’d’?Fﬁrhoét;fﬁﬂﬁ6H’a‘"l‘81%Bﬁrﬁ’éjff’éﬂ’é‘ggﬂlﬁ?gt@éﬁé"@?%ﬁff&ﬁ%?%ﬁId include
antibody pradunipg-eelsssuE hsa&-hybegaimacedisnAlisitiativalyipoly fuckeplides wafube synthesized
using nuciagle SRBESEERAIRER I H AN G gé)bﬁagﬁ%q}1§eﬁ%¥b%%§tgi@aen00d'ng the

immunoglo tlins are inserted INto a récombinant vector ¢apable of re licating and expressing

heterologoBsepéppfiecriees mia W‘t@ﬂowpa%lﬁ’i’@lifg?s“fﬂ@%élﬁv REBYE BREFRITBWN in the art can
be gised fom&wn@ppwe@& tbﬁ@mammamafeosﬁhamwmﬁmapm@mﬁ@ Mestor will depend mainly

on the size of the nugleic %ge':‘é ), er ?hteéj |pcd tocrreaggm mﬁamlﬂgﬁlag&ost cell to be
transformed \%nfh e Ve or. Eac vect r contains vanous components, depending on its function

(amplificatipmisplaip rassions.chh addiatmgonstease inhibitors may desirably be incorporated in the
cell culture.

Peptide/Polypentide Production

20 Host cells are transformed or transfected with the above-described expression vectors
and cultured in conventional nutrient media modified as appropriate for inducing promoters,

selecting transformants, or amplifying the genes encoding the desired sequences.

Transfection refers to the taking up of an expression vector by a host cell whether or
not any coding sequences are in fact expressed. Numerous methods of transfection are known
25 to the ordinarily skifled artisan, for example, CaPQ, precipitation and electroporation.
Successful transfection is generally recognized when any indication of the operation of this

vector cccurs within the host cell.

Transformation means introducing DNA into the prokaryotic host so that the DNA is
replicable, either as an extrachromosomal element or by chmmesornal integrant. Depending
30 on the host cell used, transformation is done using standard techniques appropriate to such
cells. The calcium treatment employing calcium chloride is generally used for bacterial cells
that contain substantial cell-wall barriers. Another method for transformation employs

polyethylene glycol/DMSQO. Yet another technique used is electroporation.

Prokaryotic cells used to produce the peptides/polypeptides of the invention are
35 grown in media known in the art and suitable for culture of the selected host cells. Examples
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polynucleotide, or both) and its compatibility with the particular host cell in which it resides. The vector
components generally include, but are not limited to: an origin of replication (in particular when the
vector is inserted into a prokaryotic cell), a selection marker gene, a promoter, a ribosome binding site
(RBS), a signal sequence, the heterologous nucleic acid insert and a transcription termination
sequence. 5In general, plas %i vectors c ining replicon and control sequences.which are derived
from a spe‘gégl%%ﬁﬁgﬁﬁénﬁvm FiRe 53@0@3‘;’2 g“aqs‘%C i o‘ﬁ%ﬁ%rﬁ%ﬁp\ﬁ%ﬁﬂ%ﬂesée rglt_?gr.refie vector
ordinarily canhie$rereplibativdisitso asnwils asaheiiRntpetgeinseesaseioh heeempaieroiproviding
phenotypicRelestionn 45@{8%,@@3%&%1%&&;@%2@?19@&M&%W&l@@ﬂmﬂﬁﬂg@med using pBR322,

a plasmid derivéd from an E. coil species. pBR contains genes encading ampicillin (Amp) and
tetracyclinE{ErEt) P SYeR i o & A SRS BRERIHRS Eﬁ&?ﬁ%&ﬁ‘é‘?&%&&ﬁ%ﬁhﬁ f%%ﬁ@fﬁf@&%ells. pBR322,
its Slerivativasidiinthatstmephial plasmids or bacteriophage may also contain, or be modified to
contain, promoters which can be used by the microbial organism for expression of endogenous

proteins. In additioreepaagaRRBeRs S RsAInfaEP PEpHEBIE NN SFRFSIEC HRSRBAS that are compatible

with the hoghraisrReyaNI SRIfMHRE L SEH RS dapsTasmiB NEpiRssR connestia awithdpese hosts. For
EM.TM.-11 m zed in ma bipant vector

example, bacjeriophage such as 2L ay be utili ing a recom

which can B’&%%&'g‘% g‘ﬁgﬁ%’%‘?}‘ﬁ %rulg%%e‘%'t’i‘osl'éc 4 ggﬁélseﬁc Igggeﬁ.sg%rﬁﬁii@gg‘imﬁ% l%t‘ﬁer constitutive or
inducible prediotersayantiausecdinmite prasostigareniibisid Goodhdarow witlsisiegrdeds of a particular
sityation, whighigan ke Asaertalner Ry wiRsiskilled. iniths-ArnAdpiae durplgsef promoters recognized

by a variety of potential host cells are well known. The selected promoter can be operably linked to
cistron DNA encotirgaipoiyitie ptisle drsesibdahizereinuible mapingitie. (Fanfotefi fiamtthe source DNA

via restrictipn engyie fldesion AN SEIING.Ie iRRlBled PIREQIELGARRCR,Ipfo the vector of choice.
Both the 25native Ip])rdmo er sequence and ma y heterologous promoters may be used to direct
amplificatiqmedmrelfr esprassicit 8T thebenght Gernes. rrtonmveirablyteiratoyictdSpramantr sfare preferred,

as they generally ARk HeAle,FanseHPHOm anshPighahyie sk ruRIesaRA l819RS gaRe as compared

to the native target polypeptide promoter, Promoters suitable for use with prokar %%IC osts include the
PHGA pronfbearifie Bordo gafais A LRI 590 SFERI S8 PRI < ANNBISHASITAPD) promoter

system andiwgbfid.promoters such as the tac or the trc promoter. However, other promoters that are
functional in bacteria (such as other known bacterial or phage promoters) are suitable as well. Their
nucleotide sequeAtasipgn@blRATRIBiSHEE MhErePEsaBNEC RS RIREIMFSPES BBt ably to ligate them
to cistrons pacedingdhe dasgrhlightandrhaayyehaing (Siabenistet. afof LIBAYIE efl23F:20 269) using
inkers o agapIOrS 10 SUPRIY BN EAL IS IERIIEU0N SllERomed il OIS BB RGDLS, gCh cistron
within a redombinant vector comprlsés 4'Sedetion signal sequence compgnentt at directs
traffslocatiohwhiiate dnpriasseiponoepiadioncd ysrEterraiedureganyrht W i 88 quence may

be a compengpteiihieMasion Rjlray-He e of dhestarget polypeptide DNA that is inserted into the
vector. The signal sequence 5selected for the purpose of this invention should be one that is

recognized and piRapesisgoifivepileaded ibpdbhsiginalpepticbise) higniredaustroaly Posgsrokdryotic host
cells that dg, pOLFECAGRIZES AR B{Qgﬁ%azmﬁ&%@l&@@&ﬁﬂ%&@ﬁ%@hﬁpﬂf@mww polypeptides,
ected, fo

the signal sequence is substituted by a prokaryotic signal sequence se r example, from the

group consTHARBE the BIRRMREHFGsEHEALE Dh SHBTIFAISES Q5 6F RRAKStaBIE RS dYskin 11 o(sTIN)
leaders, LaouBs &iiekeRaiBp@inpA dbddBRhole cerala@ryotiarbost belsmsuftabledar expressing

polypeptidas nglicerAl ghachacisy . A b RARE! fruah e, Fammgaatiye or Gram-positive

organisms. Examples of usetul
chromatography. Alternatively, proteins can be transported into the culture media and
isolated therefrom. Cells may be removed from the culture and the culture supernatant being
filtered and concentrated for further purification of the proteins produced. The expressed

30 polypeptides can be further isolated and identified using commonly known methods such as

fractionation on immunoaffinity or ion-exchange colurnns; ethanol precipitation; reverse
phase HPLC; chromatography on silica or on a cation exchange resin such as DEAE;
chromatofocusin g; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for
example, Sephadex G-75; hydrophobic affinity resins, Higand affinity using a suitable antigen

35 immobilized on a matrix and Western blot assay.

29



bacteria include Escherichia (e.g., E. coil), Bacilli (e.g., B. subtilis), Enterobacteria, Pseudomonas
species (e.g., P. aeruginosa), Salmonella typhimurium, Serratia marcescans, [5Klebsiella, Proteus,
Shigella, Rhizobia, Vitreoscilla, or Paracoccus. Preferably, gram- negative cells are used. Preferably
the host cell should secrete minimal amounts of proteolytic enzymes, and additional protease inhibitors
may desirably beénc.ogpor ed in the %:el culture. Ii’.e%tidte/Fi]olvEte tide Plrodu?gon Y 0, 8st cells are
transformed or tranessfgcstgaﬁ ai%o’f‘r?@%socc)%s-’c?‘és%wgé% é)ﬁpcr%sg?’or? Ve AT CoiEREd A conventional
nutrient médiherad Bidthtds lzsprivphideorfonindiacien]] promnotdrss SEl6ctng insnsfalimmnbsisor amplifying
the genes gRcogdingihg ggsived sequences. Transfection refers to the taking up of an expression
vector by a host cell whether or not any coding sequences are in fact expressed. Numerous methods
of transfection ar@dsiemodnientide Prdiatiby skilled artisan, for example, CaPO4 precipitation and
electroporation. Successful transfection is generally recognized when any indication of the operation of
this vector occurshiitisiestrrdynersides that are preduskst mutibhmréindsdrnbisiupipRpBIRsiH® the prokaryotic
host so that-tharaiNAidsy eplicabienBitbeias RS s RRoSRMal aIfmeRtREBYearomosomal
integrant. I%}e&%gg'n 300n the host cell u?ed, tr?,g%of ation is done using sta darq techniques

ol 3

appropriat& i Lot iR AT R RSN Vitief CATCRIM CRIS TG Feerally used for

bacterial celisthapetitaiivsplostdntial tatthiovalidatharsntnaffeinetweefohargnstdemation employs

polyethylene, e aHANSO, Yakaalhs: isshoiays ssdismleraratalan, Rinkanglis eels used to
0

pr%duce the peptldescﬁggﬁeptides of the invention are 35grown in media known in the art and suitable
fortulture BFMEELRS oo RS G RES AR BTN S R SEIR L PR B plus
necessary fiitttiontusingpfeneentpidnSppbidred-ginbodiments, the media also contains a selection agent,
chosen based on the construction of the expression vector, to selectively permit growth of prokaryotic
cells containing tRESE3ES¥ESS g VBEIBIK
expressing 5ampigillin resistant gene. . Any necessayy s ppgf‘e ents besides carbon, nitrogen, and
inorganic phosphgﬁp ghirees Pﬁ%%}délfs\ba%%ufﬁ@%}bogia%tsg‘% Pé%?i ég%é FIFSRHSHE M sBited alone or
as a mixturegivith ot EGES fublémendion medifintisu of the HoboghplextiviticgeitlsousteuBptionally the
culiure megiyupay.fonialt RRRAABIRIEHEIRY BACISselcEIEtham e giqup consisting of
glutathione Ecé%stelne, cystamine, thioglycollate, dithioerythritol and dithiothreitol. The prokaryotic host
cells are c& %%Pf%ttl}i‘f@kiie temperatures. For E. coil growth, for example, the preferred temperature
ranges from abouv#fiistenbime88GnoRou:p(aietably feptidaholidbtadn abguigte, even more
preferably g 8bout 3066 R0l MESHMMARE AR FAAAA i, guLS to about o
depending mairily on t eeﬁ)ost

substances or molecules can be formulated according to known methods to prepare

20 pharmaceutically useful compositions, whereby the product hereof is combined in admixture
with a pharmaceutically acceptable carrier vehicle. Therapeutic formulations are prepared for
storage by mixing the active ingredient having the desired degree of purity with optional

physiologically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical

Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or

25 aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at
the dosages and concentrations eraploved, and include buffers such as phosphate, citrate and
other organic acids; antioxidants including ascorbic acid; low molecular weight (less than
about 10 residues) polypeptides; proteins, such as serum albumin, gelatin or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as

30 glycine, ghutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar
alcohols such as mannitol or sorbitol; salt-forming counterions such as sodinm; and/or
nonionic surfactants such as TWEEN™, PLURONICS™ or PEG.
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I5organism. For E. coil, the pH is preferably from about 6.8 to about 7.4, and more preferably about
7.0. If an inducible promoter is used in the expression vector, protein expression is induced under
conditions suitable for the activation of the promoter. For example, if a PhoA promoter is used for
controlling transcription, the transformed host cells may be cultured in a 20phosphate-limiting medium
for induction. A variety of gther inducers_may be used, accordir‘léyo the vqct consga%%t employed, as

is known in the art?e ForBRaRRS 19 BEHTB & RLATER ETSR R R Ee tn AMNiEr58%gRnism may be
secreted infe-anglishedve fid-fiomtithe gheviplasiitefitnevendtaels piRrotein fatoviegy typically involves

disrupting Ege .'crtgor ani gener lly by such means as osmotic shock, sonication or lysis. 250nce
cells are di PS{%@ lgg%nd%i%é or w 3'e cells may be removed by centrifugation or filtration. The

proteins may be flFhaesliviRRAPFSaRGEPaIsE B5YCEHR AP RSB AcRUgRE HY VAR AEHGely, proteins
cag be trangpakieekinig esuiuneimadiacansoisotateskiheraimiming eisppayphectabiobed from the
culture anqnthe dcultur.e.sut;;)ernatglnt being filtered and concentrated for further purification of the
proteins pro@ﬁcgﬁ’.ﬂ'ﬁ’ﬁnéegx%l}élggea'30polypeptides can be further isolated and identified using
commonly knownThethsdsfaderinshismtisvaterwernvitirmaioameihydsraenigseiaie columns; ethanol

precipitations{g¥etsaRshiPhiarhiomatoaranihunan sllicmaioraaalivaaxehanrgekesin such as
DEAF; chromatofocusing; SDS-PAGE,; ammqniumﬁulfate;%gci itation;teq% filtration using, for
L .

example, SEpHEfsioR 7%‘3%%7&?819?1}02}5@’5??%89}?9%‘? < SigaH N

_ ﬁ?tsye lsj\élng a suitable antigen
35fnmobilized onlpsagtyixnddesittd steprinotrissiays of phaBesideticprakapgsitienieétitells, eukaryotic

host cell systems;are.alnapiestabiahed i the afticaditalehastdachidamammatiancell lines such
as CHO, and insect cells such as those described below, Pepéldg%%%ﬁep??ptlde Purification

5Peptides/PEISPEBNEUS 9AsA8EY FYHAEad PR vl Yo bt ALESHE hat are substantially
homogenephgifasfurhinLd e aydnand pseddStdiabiargtkote fiop thifissdiomnatiethaddikeiown in the art can

be employgd,[hc QRS ROCRAMES e EEPRIar. Ol RbLE REEEHRRA RIRAUIES: ractionation

on immunoaffinity or ion-exchange columns, ethanol precipitation, reverse phase HPLC,
cHiomatog HRR6IRISHE 3P BR & ATIAEXBITAA ST PSR AR TR R A5BR08ding,
SDS-PAG kqatpreatns tiaie piraipitatonvand.g @ dilttapiaeny Sagy ot ekdidpldeaplvadex 0-75.
Methods Of,rglse e%eﬂf]ct;irﬂri%g Thg&:_%gention provides various methods based on the finding that

mutations in ¢ettain regions of the HOP p chain result in modification of the biological activities of the
molecule, When in vivo adminisiration of a substance or molecule of the invention is employed,

normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body

20 weight or more per day, preferably about 1 pg/kg/day to 10 mg/kg/day, depending upon the
route of administration. Guidance as to particular dosages and methods of delivery is
provided in the literature; see, for example, U.S, Pat. Nos. 4,657,760; 5,206,344; or
5,225,212. Ttis anticipated that different formulations will be effective for different treatment
compounds and different disorders, that administration targeting one organ or tissue, for

25 example, may necessitate delivery in a manner different from that to another organ or tissue.

Where sustained-release administration of a substance or molecule is desired in a

formulation with release characteristics suitable for the treatment of any disease or disorder
requiring administration of the substance or molecule, microencapsulation of the substance or
molecule is contemplated. Microencapsulation of recombinant proteins for sustained release

30 has been successfully performed with human growth hormone (rhGH), interferon- (thIFN- ),
interleukin-2, and MN rgp120. Johnson et al., Nat. Med., 2:795-799 (1996); Yasuda,
Biomed. Ther., 27:1221-1223 (1993); Hora et al., Bio/Technology, 8:755-758 (1990);
Cleland, "Design and Production of Single Immunization Vaccines Using Polylactide

Polyglycolide Microsphere Systems," in Vaccine Design: The Subunit and Adjuvant
35 Approach, Powell and Newman, eds, (Plenum Press: New York, 1995}, pp. 439-462; WO
97/03692, WO 96/40072, WO 96/07399; and 1.S. Pat. No. 5,654,010.
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5whereby such mutant molecules exhibit antagonistic effects in the modulation of the EIGF/Met
pathway. Various substances or molecules (including peptides/polypeptides, etc.) may be
employed as therapeutic agents in accordance with the methods of the invention. These substances or
molecules can be formulated according to known methods to prepare pharmaceutically useful
compositions, wh?rebx tg% ro luct here fa afis, %O'F&Q«,%d ir eq%n&%}u C‘ingllt K| gharcheutlcally
acceptable carrier vé & erapeu IC Tormulations are prepared 10r's rageliﬁ/pmyxrng the active
ingredient haumgaa?n@wi@grreﬂ(ﬁb@"é@eW@n@dwnhtb@nmﬁrwmregr@aﬂyraeaepﬁable carriers,

excipients %ﬁé%ké@@ﬁé?&%@fﬁé@gi% SBhamackuical obrieaseneinedijeniasab, dmEd. (1980)), in
the form of Iyolp lized ormulatlogﬁ or 25aqueous solutions. A %?:g% %ble garrle exc?%ents or

stabilizers B & FEFREMICHY ratidrdurinS WhsARsant o5tise HLHS® Y5t include buffers
su6h as phiesatiedes titnataanid oilyears ippeidiagidsitantizadamntsigiclamingrasadiic Aewslow molecular
weight ('esmwuf%% (84 &ﬁ)ea%br&er?!s%ciee?é@%@meerr%B&rrlrmns%Jat'n or

immunoglobulin dro |c po mers such as po vinyl pyrrolldone amino acids such as 30glycine,
glutamine, Ia@lé’ﬁréﬁﬁi% (& B Hd88 e s Ml LK Ser carbohydrates
including gmseggmr)appqsm or dextrlns chelatlng agents such as EDTA; sugar alcohols such as
mannitol or sorbit It f mrn unterron diym: and/or n nts such as
TWEENTmM, PLU Gal %Epéegl?ﬁ oprﬁll%‘atro E% l:Ej)eﬁu%z(iet o{r)ri%ll VO a%{réngrgrsntar‘ta?lon must be
stetile. Thi@bﬁéﬁ&[yta@mh@mmabpfdwaemtth raitigin IS€arifechitimtipnns ednbanegopo et or
following YRR lERNoR BLIRHERIHIN Antagonis  IETAREHIGLEOMERSIRNS KSR ORNGally are placed

into a container havinga s errIe access port, for example, an‘intravenous solution bag or vial having a

stopper piciiemBrathy bindsso deiermingh aediondiserration rexiras ot HSE AR Satior e H3ccord with

known metmmsdesgnumeﬁ&gomrurtfuﬁrmby W\é@ﬂ%@mm@meﬁﬁw@a& al ragerab rdgipttaguscular,

intraocular, r terial cgjr g}trale al raute to ical % gunlstratr%n or, bé/ sustarneq relgase systems.
13111 1ES an 1-1 10 ¢ 81 BS an meric Or d 1];8 ns Q
ODosages an desrre rug concentrations o armaceu Ical compaositions of the present invention

mé&¥ vary d@q@@n@ﬁmgmﬁaﬂmewarﬁemeu @Bs@leﬁmewheﬂeﬂﬁ@é etberyifrationnds. thetappiroptiate dosage or
route of adginisiratio miiewadk wr&m@et%ﬁhéld?ﬁaaﬁ édm@r%gm%eaﬂe Ani;mgé;emeﬂmﬁrnts provide
reliable guigance for thegetermlnatron ffk es for hu &?wg% % tf{?%s |ezds aling of
effective dOSBEPEETBE FAABANES o1 ejtfgf ?p%tsﬁ%ﬁde ordentt? fappell,

W. "The uSieﬂmrmerrsrﬁ@@es@Mh%m%ﬁ%@hﬁm%@dméd%@aﬁdﬂ%@@g Development,
Yacobr et gleeblSabzergamon Press, New York 1989, pp. 42-96.  When in vivo administration of a
substance or molecule of the invention is employed, normal dosage amounts may vary from about 10
n@xg to up to 10Qu@rkeieddhenain) ah I/ Evaeishinis mbiepemddsuprefekaltysabautds jig/kg/day to
10 0 ARA R PR DT AOHIR A UTLRY B G IRER A5 e gtk dppaces and

methods
poiypepﬁdes are well known in the art, and include screening peptide and polypeptide

libraries for binders to a suitable target antigen. In one ernbodiment, saitable target antigens
would comprise HGF B chain (or portion thereof that comprises the N-terminal and/or

25 dimerization region), which is described in detail herein. In one embodiment, suitable target
antigens would comprise Met, for example the extracellular domain of Met. Libraries of
peptides and polypeptides are well known in the art, and can also be prepared according to art
methods. See, e.g., Clark et al., U.S. Pat. Nos. 6,121,416; and Garrard et al., 5,750,373,
5,733,743, 5,837,242, 5,969,108, 6,172,197, 5,580,717, and 5,658,727. Libraries of peptides

30 and polypeptides fused to a heterologous protein component, such as a phage coat protein, are
well known in the art, e.g., as described in Clark et al. and Garrard et al., supra. Variants of a
first selected peptide or polypeptide binder can be generated by screehing mutants of the
peptide or polypeptide to obtain the characteristics of interest (e.g., enhancing target binding
affinity, enhanced pharmacokinetics, reduced toxicity, improved therapeutic index, etc.). For

35 example a characteristic of interest can be ability to bind to Met, but reduced ability to

activate HGF-related biological activities such as cell proliferation, Met phosphorylation, cell
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provided in the literature; see, for example, U.S. Pat. Nos. 4,657,760; 5,206,344, or 5,225,212. It is
anticipated that different formulations will be effective for different treatment compounds and different
disorders, that administration targeting one organ or tissue, for 25example, may necessitate delivery in
a manner different from that to another organ or tissue. Where sustained-release administration of
a substance.or molecule is desired in a formulation.with release characteristics suitable for the
treatment 6’?‘%‘"‘5{1 ‘H}S%nﬁsaén%lf’ dhicor 'e%ga ?ﬁ?‘lsés’%ae cfhrilll1 istra %%egfq%ﬁ%wgulgé‘ﬁgﬁééggﬁ Fﬁgilgertl:%ule,
microencapsutatiaicofbedsbsitine tho HED b cidinisnaariiontsy posid oMisroeintabsillaien Bf recombinant
pfote'“s.f°fcﬂﬁﬁl&?ﬁi{;%Leﬁi&%Q%a@eﬁ%ﬁ}a@ Sribnstiomed wih Rumap.growth hormone
(rhOH), interteron- (thIFN-), interleukin-2, and MN rgp120. Johnson etal., Nat. Med., 2:795-799
(1996); Y aSyHBCTBIoE SerIRE FIaEaesis tecipiqees Guyh b Fpe base N/ AetRn sieRE: 855-758 (1990);
Clgland, "Desigiant Repauctcrek SinglerimimiaizationndRegpoasiisitgnRolylactsme olyglycolide
Microsphere.§¥st%ms!;’.in.Vaccin% Desi%n: Thg Subunit and Adjuvant 35Approach, Powell and
Newman, 695 SIS M BIR LRSS Y ST HEYES: pp. 430-462; WO 97103692, WO 96/40072, WO
96/07399; and U.DeRamindtorbob 8 gility of 2 cEhdidaimssabstsdcrdiecisaiforfibianivensiof these proteins
were develgped s BamActicrangluaels Beidibh &) inebinetitis sauisRiecarmpatipiity and wide
range of bipdegradable properties. The degradati@n proguct of PngA, Ia]%ic and glycolic acids, can
be cleared FUEEHRFAHN HERURTAREBAP K ABSRESULY, FHE RGP LSRRG ISF il ‘65’@"/.%8{ ¢an 5be
adfiisted freivormmsathsvtdchear sveié pariding o itemolegular dvsightdan dmakpesiiondte@wis, "Controlled

release of Rigagtiye AeNSJRIMacUds IbERsde PAEREM M1 Ghasin and,BrLanger (Eds.),
Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. The

Systel kk
identificatidhAEF a6 R wiithiR (hEBRsfen S ehal Pirh CArRHERA BIFEE TR ST BtAE HGF/Met
signaling petboaymyides:sites-pithte et ehdinrapainstwpieh) et génisss;cad be targeted.

Examples of.p %rg@%l_ %%Q&%@ﬁégcégg th&ggpnucleotide (which may be an aptamer) that binds to

N-terminal and/or d|m§£|}zﬁatlon regions of HGF p’chain, and, in particular, antibodies including, without
linkRtation, poly- and monoclonal antibodies and antibody fragments, single-chain antibodies,
anti-idiotypic antibgdies cand ship&tissor humanized versions of such antibodies or fragments, as well
as human antibodjes and antibo%y frﬁ‘%gents. ﬁé)tamtﬁr are nucleic aci(} m%e%ules that are capable of
binding to a targe ST VRS BIé Eration ar stﬁ“eﬁf'ra(i)e‘r"tftri‘g1 S %St%n@l%ﬁsoalr%‘well established in

nan
the art. Se&rergplagSuriandide IEMISI0BG I maH MreeHerah bunereffiddogrotiNtaengen(r) (Eyetech, New
York) for trgafing Rge-ielated macular degeneration. 20As described herein, an HGF/Met antagonist

su)bstance/molecule of the inyentjon ¢can be a peptide or polypeptide (including an antibody). Methods
of'@btaining such beptidm%%%%s are well known in the art, and include screening peptide

and polypeptide lifterissHotitntersotopai suitdipttar gattaditge Mdthaliobrripednment, suitable target
antigens woploh cOMPRSSHG Brd 21chal @k Raitianhere ddhabrampirestnaNdermingl and/or

25dimerization region), which is_described in detaijl herein. In one embodiment, suitable target antigens

would comPrReERiE: RS FEAERDIRY (R Bk IPAEIRITER 5 =R BIRIBE P86 BERttds Bnd
polypeptidesiarenyellykiaiiy) i tihermrtzanctgan aldoradjprepardtiadserdid gnthartametidgs. See, e.g.,
Clagk et a'-mkéhg%g’ﬁ}bJﬂaﬁg&&&%%geﬁ%%%@ﬁ@é&ﬁ& afhénzﬁl%rﬁdziﬁg ?gﬁt%% Inctele 4n242, 5,969,108,

6,172,197, 5,580,717, and 5,658, raries of peptides 30and polypeptides fused to a
heterologoti3FBeiritorphentianed s dusicageckyathsretbidt may be useful to conjugate the

Immunizing agent to & protein known to be immunogenic in the mammal being immunized.

Examples of such immunogenic proteins include but are not limited to keyhole limpet

hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor, Examples
30 of adjuvants which may be employed include Freund's complete adjuvant and MPL-TDM

adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). The

immunization protocol may be selected by one skilled in the art without undue

experimentation. -

2. Monoclonal Antibodies

35 The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies

may be prepared using hybridoma methods, such as those described by Kohler and Milstein,
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well known in the art, e.g., as described in Clark et al. and Garrard et al., supra. Variants of a first
selected peptide or polypeptide binder can be generated by screening mutants of the peptide or
polypeptide to obtain the characteristics of interest (e.g., enhancing target binding affinity, enhanced
pharmacokinetics, reduced toxicity, improved therapeutic index, etc.). For 35example a characteristic

of interest can be abiljity to bind fo Met, hut reduced ability to, activate HOP-related biological activities
such as ceﬂ%%@riégﬁ% Fl\%%@ptf%é&ﬁ%? RS %ﬁi %%?‘%?%%ﬁg’aoﬁ@t%‘éﬁé’é?g 'ﬁ%ﬁgﬁ%nesis
techniquesaairealyligricalin imme_im,@mauemmmmtmmwmmmm@m@ 13 chain, in
particular %9%ﬂ%ﬁa@%&?@&&&%ﬁ&@nﬁ'&%ﬁé@tﬁMin&EHHQH%’R&%ttQQiﬂ!?x‘ﬂ@irzﬂé ghain- [3 chain

e

dimerization as described herein. Furthermore, scanning mutagenesis techniques (such as those

based on BB RENAHIR FIERBEERE LRI MR fo"48ess structural and/or functional importance
of gdividual amingraGidHesiduesgaithimiapaplidenompotyp SITER chain Petertinaiesdbihe ability of a

candidate substance/molecule of the invention to,madulate. HGF/c-met.sighaling and/or biological
activities ag%sé%ﬂaﬁreo(tf Ni erse’éi)tl%(:l E’%nr?é%% eé%?ﬁr gnﬁélr %Sﬁaeéwggﬁ%‘e ge%‘n%gaélf?oﬁ/eéééability of the
substance/fritdef hlevimiergirorodinidonssayscallhieHamphpeecsstiiishserii tea-bmatg ., as

described inQiigaki ei@kesSHPiRHEMASHORIABb e ShR@ePAIR Bah of Bifohalz4d 887), 420:1-6;
Lolcker et al., supra; Hartmann et al., supra; Kgrﬂlehofer etal.,J Bigl. C e%;ézom 279:39915-24;

Stamos et 3FeHHREH BB 1558 2858 Y80 15 RANRETEIFE: & yopletp o g Y5608y'899! 1045-50; and
NaBatsu et[@GodivichdyamioRed g 1102 R200BYedBrd BRdE-chiiadamitiitndies 178® pre¥ent invention
further provigas mgthods CPMPTIRNRY N SEAN ARIRAGIRS E?éﬂmmw&ﬂéi%ggiéﬁéﬂﬂiqa&%ydonah

monoclonal, humanized, bispecific, and heteroco'gitfgate antibodies. 201.Fgh/clonal Antibodies

The antiboffds ?ﬁ?ﬁ?‘%n&ﬁ‘r@é BPEBHEP D SR Bl 5 OB BT POREHHEI antibodies are
known to thesliiet] dtisanriRalctoatanibbedies-dan haitaidechime matiumabafgrafxabiple, by one or

more injeclg gl AL IIMUEINA SAS LA h Sl AN DU IRbedne Immunizing agent

and/or adjuvant will be injected in the mamma multiple subcutaneous or intraperitoneal
injéttions. FaarReAictHE digemamalpHdrorusatl esia B dndinersy P s RS FR P fusion protein
thereof. It pRYAIR SR HMmSeRHIREIIRE tNHIERIZ) Hg: agent Wa-diprofembegutiitanke immunogenic in
the mammal being immunized. Examples of. such immynodenic preteins include byt are not limited to
keyhole Iim%%ltc#ggn”lwolcy}g#}lné,esgg S%mgﬁﬁem?ﬁfl %(g(\%/?ﬁlg’tﬁ]yr%}? 0 uﬁ%o,(rand so%éan%trypg?n inhibitor.
Examples 30utandpsasienivhictiandyobEeRploldmersde Freund's complete adjuvant and MPL-TDM
adjuvant (monophaspherikiridAzsyashatiestiehalesemaicary sumyeoateppdherimegization protocol
may be selected by one skilled in the art withoyt undue experimentation, 2.Manoclanal Antibodies
oo At El Ry AR e s P R 2 R b

\

les. Monoclonal antibo
prepared usiedjuaybridomE ddatsditen. shfsheasafose Weseribaddrpikme pgmemntstaipioma
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center,
San Diego, California and fhe American Type Culture Collection, Manassas, Virginia.
Fuman myeloma and mouse-human heteromyeloma cell lines also have been described for
25 the production of human monoclonal antibodies [Kozbor, J, Immunol., 133:3001 (1984);
Brodeur et al., Monoclonal Antibody Production Technigues and Applications, Marcel
Deldker, Inc., New York, (1987) pp. 51-63].
The culture medium in which the hybridoma cells are cultured can then be assayed
for the presence of monoclonal antibodies directed against HGF {3 chain. Preferably, the
30 binding specificity of monoclonal antibodies produced by the htybridoma cells is determined
by immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or
enzyme-linked irmmunoabsorbent assay (ELISA). Such techniques and assays are known in
the art. The binding affinity of the monoclonal antibody can, for example, be determined by
the Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1930).
35 After the desired hybridoma cells are identified, the clones may be subcloned by
Jimiting dilution procedures and grown by standard methods [Goding, supra). Suitable
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Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or other appropriate host animal,
is typically immunized with an immunizing agent to elicit lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the immunizing agent. Alternatively, the lymphocytes
may be immunized in vitro. 5The immunizing agent will typically include the HGF p chain (or portion
thereof) or a fusion protein thereof. Generally, either peripheral blood. lymphocytes ("PBLs") are used if
cells of huﬂ‘éﬁ‘}fér‘i‘@?&“hf@ BB pUAS R CeHEBP IS PREAS ey %%5%‘8 “human
mammaliaengRPrss] 646 siesiied. Alhenhimghabyledaderthen usied withosm immortalizaaell line using
a suitable flusin l%%%pt, such as polyethylene glycol, to form a hybridoma cell O[Coding, Monoclonal
Antibodies:nF’"lrlnmp es and Practice, Academic Press, (1986) pp. 59- 103]. Immortalized cell lines are

usually transformetiamannsianaredipsissaaseeisiy s rbriareemenbssudHedsB W Ehd human origin.
Usgally, rafigrmeustdryslama eelsbnasiare wrapheyeshbningnhidaogdonacalstmaybe cultured in a
suitable cultur%diurﬁl}tha E}referalblﬁ cgnta'rlg one or ?05%5%25%{1600 S EQ toingli it t@? growth or
survival of the& &I EA AR Ze 8 CEMS, o?pexar?"lpé[, FtHe Parantal calertak e enzyme
hypoxanthitiectophmiresip dodyio b oyt shsforier G PRT or HPRT), the culture medium for the

hybridomas typicaﬁ%wnm&mmﬁg%mmeeasm@&mhmdm b dsmedivn”), which

substances prevent the growth of HGPRT-deficient cells. Preferred immort Iiz?g' %ell Ii?es are those

that fuse e METEREPAIBI-SBIEH IR SORE ExRhLo TR SF LRty e biad

anfibody-prbdimsingicets; bncaity sefsiiedcamaidmisgcbnasntihg preciduesNbarelpreferred

mmortalizqt el iIDERdLe: iR MR e BRI AN QRO SehdoLIBSIARR, Tom he Salk
i

Institute Cell Distributi

ution Center, San Diego, California and the American Type Culture Collection,
Manassas ¥4 ﬁi’&ﬁ%‘i‘ﬁ%ﬁ%%?}%‘fﬁ}ﬁ%eéﬁ@%ﬁ%ﬁ% g Ama e ISR RBITRREET 1SS have been

described faeRbdtisqirddciarh oRAINGR Mo el RNAbodyds [Hazt drodkdpesssimol., 133:3001
(19827 Brodeid oLl hér%ﬂ@&l%r@?'sé&@@%ﬂé’ RrpdurionsTecaniaes ancierplicatiang,Marcel Dekker,
flg'ﬂ)p. 1-63]. The cult

Inc., New Yor ) P ture medium in which the hybridoma cells are cultured

cal? then bevassEGEYseliheprystamecainiE de B AthrTBsREd eI g et B: chain.
Preferably :th38: bisding.spesifisihbabronatiodas antibediestmestuescbbystHErbyhiidara cells is
determined by immu ecipitation or by an in.vitro bindin say, su radioir ssay (RIA)
or enzymefﬁﬁiég Ifﬂrﬁcrpﬁ%%géaqo%é?gg}ﬁ’agéégigsﬁ1ggA§.e ﬂcﬁf‘%ciuﬁ%ﬁe%gﬁﬁﬁ%}s%%y %Eﬁt%%awn in the art.
The bindinghaifisitpstiirdomssndepiac efitipbepdazcromerapismenedelier Rt B9 the Scatchard

analysis of Mupgen, anshRedard: AuplaBioshemalched 22080 13bAlis tbeldestrd hybridorna cells

arz identified, the eclq?pes may, be st closgetgei? / 'grrmigig QM&,{‘%@%&@W?S aqugrg\évcn by standard

m Qhods [@S%H%C, S p(?ra?.agwta 18 CRaFE Media for this purpose |thL?(§)e};pfeo€)r example, Dulbecco's

Modified Eagtets:visdiginvadindpimmtide sonprestibsitusidan siretpsianedepmintothancalisadiay be grown in

Vivo as ascifesdinddmampalad besmenacens soihedirusperaiedy ibesukelanammay be isolated or

purified . . . T .

of an antibody of the invention to create a chimeric bivalent antibody.
The antibodies may be monovalent antibodies. Methods for preparing monovalent

25 antibodies are well known in the art. For example, one method involves recombinant
expression of immunoglobuylin light chain and modified heavy chain. The heavy chain is
truncated generally at any point in the Fc region so as to prevent heavy chain crosslinking.
Alternatively, the relevant cysteine residues are substituted with another amino acid residue or
are deleted so as to prevent crosslinking.

30 In vitro methods are also suitable for preparing monovalent antibodies. Digestion of
antibodies to produce fragments thereof, particularly, Fab fragments, can be accomplished
using routine techniques known in the art.

Antibodies can also be generated by screening phage display libraries for antibodies
or antibody fragments that bind with suitable/desired affinity to HGF P chain (or equivalent).

35 Such technigues are well known in the art, for e.g., as disclosed in U.S Pat. Nos. 5,750,373;

5,780,279; 5,821,047,6,040,136; 5,427,908; 5,580,717, and references therein.
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5from the culture medium or ascites fluid by conventional immunoglobulin purification procedures such
as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis,
or affinity chromatography. The monoclonal antibodies may also be made by recombinant DNA
methods, such as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal
antibodies of Othe invention can he readily isolated and sequenced using conventional procedures
(e.g., by using olionucl&EHHERARAAREDALACE ATUDEAE of binding specifically to genes encoding the
heavy and light clTaHGF mtkineantihbelies)hd hrdayon demauahtiscofifrizdiventiondserve as a preferred

source of sucF I%NA. nce isolated, the DNA be ﬁace_ into expressionvectors which are then
transfectedTHtS 1%%??% sa%]uctl{%a{f'éﬁ| gic’r'nlalh %Zg&?éﬁrsn § Illr?gglé] ﬁgﬁgt%f éi?a?fe?éHdﬁ cells, or

myeloma cetishhagitc motossbiwlys. provnesivhwitsbeirsrr egrsriiberobiaichtid ey hesis of

m%“OC'O”aé?&%QWQ??&i&ﬁ&%ﬁg&ﬂﬂ%@ﬂ@é&@%@ﬂ&sm@@%ﬁi@éﬁ@ﬂi&ﬂ)&&ﬁaﬁl(ﬁdiﬁﬁ‘ﬁl for example, by
substituting the coding sequence for human he v%@rflg ight chai s‘{ant d?u ans in_place of the

cQ
homologo FEMHARHEEY, gﬁﬂb‘%"[ﬂ?@?%&@ﬁ?ﬂﬁ%‘) ;aﬁ%)#i?@)th QY41 PSUI5Fa] BBy covalently
joining to thernmogineglob(knivediagiBodsenuehick riidrep frrohitrenpbaing s doeriowitg a
non-immuq&%%bcéiﬂ[@%%@ggé em YRL SRR KD RRRM BRMIN EBlYRERTIdR KARReRIRstituted for the

constant domains of an antibody of the invention, or can be substituted for the variable domains of one

antigen-cofABRRTRFERRI VYA SR FRRYSS, Bt faabRiEhtiRee Fesa i Ramae AR AR ntibody. The
angibodies agyibe Manpralsthentibodiasedbetheddofaroftbphuingn ianovgieht2bamtibodies are well
known in the ?E]E?cl}%z;%%%%ﬁ&&%ﬁé&ﬁ?%yﬁ&ﬂ!ﬁsﬁ%%%@Qxﬂlb%é@s%ﬁ%pﬂsefcimﬁﬂégog|0bu|in light

chain and Fﬁagl edheavy chain."The heavy chain is truncated generally at anlg oint in the Pc region
so as to presshenEAish araiprefgeihskinghonremethaRbPae I BV R EEPsTEmEYEsMues are substituted
with another.amineasifisasicun parfg driaiadsoas-daipseyanll coagstielcitgatiilyvilimmethods are
also suitable . for preparing mopovalent antibodies, Digestign_of anti 'f%st 0 r%c&ﬁﬁgments
thereof, pa?%}:eﬁfzgﬁn??lfgé] 15:?.7{]%}:\{\:80’, 83%%%, g%rgg}rﬁsﬁﬁgﬁzl usa%cérrst‘)gg@sf?ﬁ% ?eléhar%aues known in the art.

AnfibodiesTegivnsisertsepgedhtsr e plagiebyimg praxeogieprip Anfatas mbsimtiBbumsof the  or antibody
fragments thathingswithisuiableidesi adratfipiyierd Ghdhehakyieiequivalriiindbbuch techniques

are well knowpn in the.art, for e.g., as disclosed in U.S Pat. Nos. 5,750 . 5,780,279: 5,821,047,
6,040,136; }2329?9%1;’%%%%6{3?1 WSS A st AR on Efup Tt o o e

The HGF pEhaivpinatib detieef efthesinvemtireiehayiiuiores ecrhpida dabpiZzed- aiSédies or human
antibodies.gHllmaniz eff0masef AonNIMA (068, MR ATROdsSatR ChinencImpanoglobulins,
immunoglobulin chains or fragments thereof (such as Fv, Fab, 5Fab’, F(al31)2 or other
ar?[?gen-bin(&' &)éubsequences of antibodies) which contain minimal sequence derived from
non-human immuivaghobsfivr. iuemamzecahtie eibdietatusidndmmu fegob Amscibeipient
antibody) in WhighisesidieS 1% BEAMRIFMBRIR Y SLISIIINGRAILN DR hedeeipient are

replaced by residues from a CDR of a non-human sgecies Sdonor ntib(%d&/g uch as moyse, rat or
rabbit h aviﬁ’d"(‘ﬂb‘ﬁ%@ﬁ%“?ﬁe &‘hawchﬂﬁlﬂw%‘ﬁs&mo acid residues are often refe; to as "mmport

residues, which are typically taken from an "import" variable domain. Humanization can be

25 essentially performed following the method of Winter and co-workers [Jones et al.. Nature,
321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the

corresponding sequences of a human antibody. Accordingly, such "humanized” antibodies

are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially Jess than an intact
30 human variable domain has been substituted by the corresponding sequence from a non-

human species. In practice, humanized antibodies are typically human antibodies in which

some CDR residues and possibly some FR residues are substituted by residues from

analogous sites in rodent antibodies.

Human antibodies can also be produced using various techniques known in the art,

35 including phage display libraries [Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);

Marks et al., J. Mol. Biol., 222:581 (1991)]. The techniques of Cole et al. and Boerner &t al.

are also available for the preparation of human monoclonal antibodies (Cole et al.,
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Ocapacity. In some instances, Fv framework residues of the human immunoglobulin are replaced by
corresponding non-human residues. Humanized antibodies may also comprise residues which are
found neither in the recipient antibody nor in the imported CDR or framework sequences. In general,
the humanized antibody will comprise substantially all of at least one, and typically two, variable
domains, in WhICh aII or substant all g the CDR 1lhregions those of a.non-human
immunogloBHR A S ehneer dhsip %% rgg?(?ns%re t [gggc"ﬁ‘g uman ’lir%yrfijunoglobulln
consensusm%c fZ!heBBr@ﬁﬁﬁleé}j érmﬂmliy optanatititaidessilh bompdiseyaetedeeiagdrtion of an
immunoglghy “éﬁ}x %ﬂﬁ%é@& IR Bk Rical DALl 2 WMAR M MHRR e RHisyHigRes et al., Nature,
321:522-525 (1986); Riechmann et al., Nature, 332:323- 29 (1988); ?d Presta, Cyrt. OD. Stmct.
Biol., 2:503U50%28phabm Renes bRYE{HERETHR I AT ARG RATHAS aHABL EBLEEE Wil Bhown in the
arts Generaﬂyibadb wroamized iaptikocy helsdngosslyneseraininbaa sicnrasidmessintrddusgdtinto it from a
source which.is,.non-human. These n no L §§Lueﬁ]gr N gf&g&%ég as "import"
R e e AR AR B PR D

residues, W%I(Hﬁ om an |mport omain. Humanization can be

25essentlaﬂy perfien sulel i Raieng Xss. MethSE oA MANEICaRa Celtro rkets: 3Bnes e3P Nature,
321:522- 5%56615@)3@%%%@*]{@%%@'@&&&1%%8%@&@ 3741 988); Merbasyenst @, Science,

239:1534- ubstitutjing rod uences for the.corkesponding
sequenceigggﬁj‘ﬁ%g}a?ﬁﬁgbeﬁeA(t:zCgI F@‘SCSQ§§%8 Bgliﬁzﬁgj‘gmsogi%%s%rgfg ﬁ!r%gﬁc antibodies
(US. Patefit94); Figné 867 wie sptbeimleigy 4865 th b 0! BP0 tibsosudlaliariable domain has

010 A
been substijiiied by dbe LOHESPOBEINDoREHENE IO MRPR-FWNAMRERACIBS AN PrABie, humanized
antibodies are typically human anti odlesgﬁqghlch some.CDR residyes and (Bossmly some FR

residues are subsﬂlﬁfgﬁ R A SR B A O B S PSR T SR B IES Human antibodies can
also be produegehemsingettanis as dexchibigubsvien diefieime ity 3G imcihiglitibodieadevdigplay libraries
[Hooge“boﬁﬂhﬂ{v‘@ﬂé\él{%ﬁvé tMQé ﬁl!ﬁ‘!e p?eﬁcﬁz%llﬁlt%%@ diarks et @biedaalo BiGh. 242581 (1991)].

The techniques of Cole et al. and Boemer et al. are also available for the E‘é’ paration of human

mbhoclonasEARBHELS EBTE SR SERTGHL TR0 BRRRaAe CHARER SR SRS R Liss, p. 77
(1985) anddznetdenabaly, id plepaednol., 147(1):86-95 (1991)]. Similarly, human antibodies can be made

by introducing of Qumanggnggﬁggiggggmégm into transgenic animals, e.g., mice in which the

endogenous |mmunoglo enes have been partially or completely inactivated. Upon challenge,
human 5antibody BirpaeiEaam ‘@ﬁé@@é&?ﬂ%@ﬁc%@%@%@ﬁ% Frzmeazert APRATIShS in all respects,
lncludlng gaﬁemﬁzaﬂﬁaﬂg%r@@&iﬁaﬁﬁeEﬁbwiaﬁdﬁ@ﬂﬁmﬂ%t@pﬁgmwelnﬁh@mmh imeleBcribed, for
le, in U S atent s 5,5 5 569,82 25,12 25; 5,661,016, and
e?‘ollowmg sue%?ﬁ%lpu ?é’ai |ons§i%i:r ksaé%a %%/LID é‘gﬁ%?ﬁ 3’ 1%}[3%%%83 1ﬁ992) Lonberg et al.,
Nature 368pB36-8501(1 894} Wﬁsmtmm’@%@ @reeepgoperbgy: Fishwild et at, Nature
Biotechnology 14 idoad k98 Nauteracinbiatice RORSINTaI0gy.d4 TZRHRg)konberg and

Huszar, Intern, Rev. Imm noI 13 65-93 ntlbodles ma% alsoibe affinity matured using

known selerc‘?ﬁBWEé\’ﬁWd?’ thgaRblie Fﬁg{%’&?%‘%eaé%% L BS e PRSP amnity matured
antibodies hmmghﬁﬁhn%wbw&hwﬂ%twhes,m@rmbm@mbﬁb heatpmbsirsarerdbiagpteferably 20 or

304mes 15greatan baniine:staried.AnInad. (980 8iallany589) NHmAREeckY Bkwpan) from which the

assortment of immunoglobulin heavy and light chains, these hybridomas (gnadromas)

produce a potential mixture of ten different antibody molecules, of which only one has the
correct bispecific structure, The purification of the correct molecule is usually accomplished
by affinity chromatography steps. Similar procedures are disclosed in WO a3/08829,
30 published 13 May 1993, and in Traunecker et al., EMBO 1., 10:3655-3659 (1991).
Antibody variable domains with the desired binding specificities (antibody-antigen
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant
35 region (CH1) containing the site necessary for light-chain binding present in at least one of
the fusions. DNAs encoding the immunoglobufin heavy-chain fusions and, if desired, the
immmoglobulin light chain, are inserted into separate expression vectors, and are co-
37



matured antibody is prepared. 4.Bispecific Antibodies Bispecific antibodies are monoclonal,
preferably human or humanized, antibodies that have binding specificities for at least two different
antigens. In the present case, one of 20the binding specificities is for HGF f3 chain, the other one is for
any other antigen, and preferably for a cell-surface protein or receptor or receptor subunit.

Methods for making bispecific antibodies, are gno%/\\l/giin Hgte .?rt. fTraditit?na{?% %Qy% C[ecombinant
production BPERSFEHR & MBI AOTsBELE o A The LB e PP SR BT RS ML Oglobulin
heavy-chainfiigidteshainfpairanwieefatish ¢wvd, Rdetbydshin Frzmoteglifftt At @ S3%6bificities [Milstein and
Cuelio, Nature, 305537539 (122l esase.ablarsndsmmasserifeentolieymasgiobulin heavy and

light chains, these hybridomas (quadfomas) produce a potential mixture of ten djfferent antibody

molecules PHF fABEPaR SRS CHTe B SRR SR BT A LG RSP B P EARISA B the correct
malecule isvhistallyraasemplishe eebyrdtfinitcahcomatogiephyistedsniSifaitaromptedaréssire disclosed
1140 5106528 Seunleed 12 B8 A0 ARG EWPO 1A 99501550

Antibody VAR Smains with the desire ing specificities (antibody-antigen combining sites) can

be fused temmmuPdeibtiine Siogtahn itiean fdbp Bt axtibeds RAlFSAIp AETERBIBRF ISt an
immunoglobulinheamichaip. conRstaédepaih-EoNIplRG A leasiRa aff enhitage; CH2, and CH3

regions. It is preferred to have the first heavy-chain constant 35 region (CH ntaining the site
necessaryﬁ?‘?gi %’é ﬁ%%ﬁ%{ﬁeg?ﬁ%ﬁ ﬁgé%?ié&élgﬂs ihat ggcgtogrfgeé E%ea?ﬁgfghg .S%:Rrﬂls%h%gtg%ing the
im@hunoglobeicuteeawebriing logoasiandsii deseinsmatiyamaliaoeiob(fis: AGREIRAIn, are inserted into
separate expLesSION MAcIRt@Rd e RRisH anSiRAeminiR:a Bultabie: hestongrp st drair further details
of generating bispecitic antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210

(1986).  URKFFAiFRS R AR SA S SR EE Eribed in WO 96/27011, the interface between a pair of

antibody molecul&ssperifbasiigidiercentomaxirdizeftidepeticentibgdiesionenhodinieanBihich are

recovered Eém%gmgwmcc&éh%ﬁ%gﬁiﬁéﬂﬁnﬂ{@é@%@ iRieHAce; RmRrsRMaLIRaRiA part of the CH3
anti

region of an ody constant domain. In this method, one_or more small amjno acid side chains from
th&interfad@ SR Bt BGPTSR FE%?&E’@WWitﬁ?&F@‘@WB’I&é”@H%ﬁ%&C f‘g.té.(’fi}?&ine or
tryptophanhaﬂmpp@a&atc&yﬁegmﬁasa etimhﬁna‘&a}ﬂiskaglarmman ﬂneﬂaﬁ@zs'ﬁj@mﬁin(s) are c_reated
on the 'ntegf§§§)%fe§§'§b§%%99 Al AmolecHinR e pacitINac AR astd sidegbains with

smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing the yield of the

heterodimeK8verfEgBstinwaete frarpedrsiad sttt & RETTOtR Ak dithioksemlaning nibodies can be
prepared ag:#ll Jengih-aniibe diespiliantiondyditagis empieentmiskispacifinifidtibodies). Techniques
fog generatg bispedific anthodies tam, anfihody iaqmiRare iy BBERNEsGHbpen,he lierature. For
example, bispecific antibodies an be repared can be prepared using chemical linkage. Brennan et
al., Sciencé@petaes(1085yidbaErpTAB bativesiBraiTss ARt sthiBE-D afdPd Bteolytically cleaved
to generateda{@hor iagmenisodngeafiagnents arewat uedummiie presencttof dherdithlel complexing

agent sodi rsenite to stabilize vicinal.dithiols.and,prevent intermolecular disuifide,20formation. The
Fab' fragments %%enﬁigt?gteetg g’r“‘éﬂté‘éar? %B%C@%?taénéﬁtjgdﬁiic?nk%ro]g}é?ﬂcéé%te tTNlB§Jp

used as agents for the selective immobilization of enzymes.

25 Fab’ fragments may be directly recovered from E. coli and chemically coupled to
form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe the
production of a fully humanized bispecific antibody F(ab®); molecule. Each Fab’ fragment
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to
form the bispecific antibody. The bispecific antibody thus formed was able to bind to cells

30 overexpressing the ErbB2 receptor and normal human T cells, as well as rigger the lytic
activity of human cytotoxic lymphocytes against human breast tumor targets.

Various technigues for making and isolating bispecific antibody fragments directly
from recombinant cell culture have also been described. For example, bispecific antibodies
have been produced using leucine zippers. Kostelny ef al., I. Immunol. 148(5):1547-1553

35 (1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab’
portions of two different antibodies by gene fusion. The antibody homodirmers were reduced
at the hinge region to form monomers and then re-oxidized to form the antibody
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derivatives. One of the Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with
mercaptoethylarnine and is mixed with an equimolar amount of the other Fab'- TNB derivative to form
the bispecific antibody, The bispecific antibodies produced can be used as agents for the selective
immobilization of enzymes 25Fab’ fragments may be directly recovered from E. coli and chemically
coupled to form ecific.antibodies. h tal,, J. EXp. d 175:2 cgg 92) describe the
production AT B ﬁgﬁf% %lgﬁ%gﬁ% %?f?r(g‘% o %%‘h?é aﬁtgbc?‘i!z’l% ?Sé@%%nt was
separatelyE@:Yémctyémﬁﬁ@ogmcsibbﬁémé@m&mctéd oo N athl 4 By UBi#0rGé4fbrm the
bispecific aiRQky3T R W%ﬁ'&%ﬁ&%ﬁ%ﬁ%@ﬁﬂﬂﬂ&ﬂ@%ﬁ?& ﬁE’ &&1‘5@5 30overexpressing the

ErbB2 receptor and normal human T cells, as well as trlg%ert e lytic activity of uman cytotoxic

Iymphocyté@%%ﬁsﬁhﬁrﬁﬁ%ﬁ%‘?@%@t%@@@ ain vajia %Lﬁ’é"??éﬁ%{ﬁé%“ﬂ%ﬁ%ﬁﬁ&%ﬁd isolating
bispecific antibodyifthgtoenis (itebiha itaxerrebmbinanbeelocalliwedifve risedatatdescribed. For
example, t v o sing | e er, Iny.et.al., J. Immunol.
148(5): 154%2%%%%8 at?% g%é Beg I&%%%E]%gy p%e?ot%J d“%r%#n%hm Fkg(gl%ﬁf jll%rr]l Srrngec)lrrclsdwere linked to
the Fab' pdRifsafibe emelenetmiboaed By durns dispotiordiagmpwderebrdeimieedYeere reduced at

the hinge regigenteifarip menomenseaaehigidemxidinachteitar mdbedgatipadyhstatoioers. This
method can also, be, utilize du t|o of antlbo y mers. T diabqdy" technology
described b{/asl—?ghaneé’erelﬁt %ﬁgsr ?g%a §]CI RyEL 51 82?21 gﬁfif (133%‘9132-pr0wded an
alt®rnative Hhaéh&h{3M4dr making blspecmc antibody fragments. The fragments comprise a

heavy-chain variagig;giQiaainidVib:connaciedionadiaht-caahaipivaable Aamal {kbidica linker which
is too short to_all fing between the t mains on t% chain. Accordingly, the VH and VL
domains ofag%leo?f)%g%ré g FPIGTEed b Héfr r’w?ﬁ%’-%@—;b“ Lotiipi m%%ﬁy VL and VH domains of another
fragment, therebyEﬁmmmhgthspmﬁgembudehmgwhsdmhdrfﬁmingytcbpemaﬁmf Bisipgcific antibody
fragments b the us of si @ch]c Al (gts dgmfegs} has, 1%1_50 raid%[iorteghmse e, Gipher et at, J.
Immunol, 8 Iﬁé’ rﬁ more than o VAIeNCIGE are contemplated. For
example, tﬁh’f}eblflc antibodies can be prepared. Tutt eta?., J. Immunol. 147:60 (1991).

Exemplary bispedific antipggiesmavbingiodne different epitopes on HGF fi chain or to an epitope on
HGF 13 chain and,an epitope on another pol de (e or HGE £z 50ha|n) 5.
Heteroconiugate %‘n&eﬁc’%}@ggm gte%%%%ﬁ%%te ie}lrﬂlé gco ee?’r}(f A B WithiR he scope of the present
invention. Heterseanigryatetintivediesanprohmiose dovkiwwdcovede atjbialived Justibodies. Such

a““b"f“ﬁs R b A R S
en 0 , reatment o on

0L 1 KU AR s SR A T, LTS R u SV o LR methots
synthetlc p?@téﬂﬁﬁﬁeﬁﬁﬁﬁwmﬁﬂmnqﬁm@@mlﬁg arvssfinkimgydggmtpadirexamplegimmunotoxins
may be copgieigekieing & ifldr R ANERIR AR AY RY-OHNGR tioathen PapdiExamples of

suitable re%%ents for this purpose include
r example, immunotoxins may be constructed using a disulfide exchange reaction or by

forming a thioether bond. Hxamples of suitable reagents for this purpose include
25 iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S.
Patent No. 4,676,980.

8. Effector Function Fngineering

It may be desirable to modify the antibody of the invention with respect to effector

function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For

30 example, cysteine residue(s) may be introduced into the Fc region, thereby allowing
interchain disuifide bond formation in this region. The homodimeric antibody thus generated
may have improved internalization capability and/or increased complement-mediated cell
killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron ef al., J. Exp Med.,
176: 1191-1195 (1992) and Shopes, J. Immuonol., 148; 2918-2922 (1992). Homodimeric

35 antibodies with enhanced anti-tumor activity may also be prepared using heterobifunctional
cross-linkers as described in Wolff et al. Cancer Research, 53: 2560-2565 (1993).
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25irninothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent
No. 4,676,980. 6. Effector Function Engineering It may be desirable to. modify the antibody of the
invention with respect to effector function, so as to enhance, e.g., the effectiveness of the antibody in
treating cancer. For 30example, cysteine residue(s) may be introduced into the Pc region, thereby
allowing interchain disulfide bond formatian in thj ion. The homodimeric antibody thus generated
may have éﬁfﬁr U8 q?’n?é‘rﬁ]gﬁjzoéﬁocﬁncﬁéep%ﬁh ?/e%aF%] %Er?f%%(rﬁéglsg%r%?r?ﬁl%nr%énﬁ ﬁg%tlg te)évgell killing and
antibody-depencdrooalleimntioioritihPDempilliss CapdiesembmempAnbdacesDiED1-1195 (1992)
and Shapgs,d.IrAiByaahky k2 918-2922 (1992). Homodimeric 35antibodies with enhanced
anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et
al. Cancer Reseafch 5312B8BOSeHERIS93)  Alternatively, an antibody can be engineered that has
dudl Pc regions aTikmagntherdby haumeteliancedcomglenamilyisis A D EE capabitites. See

Stevensor e, sl AQH CANEELPIVY RESIN:oal 230 (989 7. INBAAOAalgs, SThe ivention

also pertains to'immunadconjugates comprising an antibody cor}gjgated 0 a cytotoxic agent such as a
chemothergpBurfdagiein. forgl@lgnt on Bipshossta Ny Bruvertd SIRreRh LR HAIORHGA, plant, or animal
origin, or frggaents thewmaiegngsadioactive isotope (i.e., a radioconjugate). Chemotherapeutic
agents useful in t engeration.of such immunoconjugate ve,Gbheen de r%g?’l Qve.
Enzymatically actlg\(/?‘e é}g(lﬁga%%%‘ Hgments 1 glregf%%yg%%%}n E@Sﬁ%el%ﬁgﬂ%%%%ll %%gél%a A chain,

nofbindindresetidesdriehbars. o enpnateply kit Exitoxid RasrsmstherrDbaiafeded aerughlosa),
ricin A chajgeabeimMGhain BResessiBiAdGaIR:Rl phaseRe b ASMAEas Ol auateins: dianthin proteins,

Phytolaca gmericang proteins (PAPI, PAPH, and PAF?-S‘%, omordijca charantia inhibitor, curcin, crotin,
sapaonariﬁﬁgﬁbﬁfﬁﬁ%’lﬁﬁ%ﬁgfr@’fgﬁ% ?ﬁﬁ?o‘%gﬁ?ﬁ?’raé)sntﬁc Sgaﬁ?’p %ﬁg%@gﬁ?%lﬁb#%in, and the

tricotheceres:in Aérictys g rtiorieiokdéigranin avettiabl&ivothe grotissriepotaiasibédhjugated antibodies.
Examples ichifle,213Bb 43 Hokddih: S@%naRchissne, Craikieales, sihaanitodyand cytotoxic agent

are_made using a variety of bifunctional. protein-coupling agents suc ,
NsPiccinimicP PR ORidy TRRO S ETHATE RIS G ﬁf’)‘fﬁ%ﬁgﬁ@n&?ﬁ? BHOSRSERE dbrivatives of
irnidoestersatiuglfasdiinetiiyh adipimidaleftt@le)pradtivior sforsli@wongscdisudnidienidyl suberate),

aldehydes {suchas:glgreldehydel hiswzidn oompoundscisyGh,as bisPaatidapenzoy)

hexanediamine), bis-diazonium derivatives (such_as bis-(pdiazoniumbenzoyl)-ethylenediainine),
diisocyanafdtotetic AesRl R BAL 2 engforelih et e unatrBY RietiR JRIBRRR e B A Nsuch as
1,_5-difluormﬁégdm&ybbemwﬁeﬁdﬁbm)@nmwa Mhmﬁmmmhimmred as desqribed in
Viggtta et a&e%ﬁ()_&seo?%%a&%%%s_%%ﬁ? s %ﬂf&gﬂ-&d‘iﬁlﬁﬁﬁﬁd}ﬁ?&@m@ymwﬁﬂ zy1-3-methyldiethylene

triaminepentaacetic acid (M IS an exemplary chelating agent for conjugation of radionucleotide
to the antibBsFesEadoyaD P dhERb D S BYaTRISHY e iSRG MESPBE 3t Fated to a

"receptor” {ssighazidobenzoyl) hexanediamine), bis-diazoniwm derivatives (such as bis-(p-
diazontumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and
bis-active fluorine compounds (such as 1,5-difluore-2,4-dinitrobenzene). For example, a ricin

25 immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987).

Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO094/11026.
In another embodiment, the antibody may be conjugated to a "receptor” (such

30 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is
adrainistered to the patient, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a "ligand” (e.g., avidin) that is conjugated to
a cytotoxic agent (e.g., a radionucleotide).

8. Immunoliposomes

35 The antibodies disclosed herein may also be formulated as immunoliposomes.
Liposomes containing the antibody are prepared by methods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang er al., Proc.
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30streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is
administered to the patient, followed by removal of unbound conjugate from the circulation using a
clearing agent and then administration of a "ligand" (e.g., avidin) that is conjugated to a cytotoxic agent
(e.g., aradionucleotide). 8. Irnmunoliposomes 35The antibodies disclosed herein may also be

formulated as immunolipgsomes. Liposomes ¢ ining the angi are prepared by methods known

in the art, é%?é]ﬁ—‘é&ééé%lﬁégl i %ﬁgegt Ianﬂogtgﬁ?&%%c‘a%néggﬁy 4%@ 8 (1985); Hwang a

al., Proc. AGpd¥aticd cai. eBleantd® ArchTatitd3n¢1:08 Oscinetiin S P Fatdbo Mot YBE.046 and 4,544,545.

Liposomes with ephanged icHApn e iR diadosen iy S RARiNoOIRRR0.  Particularly
e

useful liposomes can be generated by the reverse-phase evaporation method with a lipid composition
comprisingsHsshtsEaHERGIRPceioRSearl s iorRb e ek ShoEphattivRRanolamine
(PBG-PE).deippsosighaitfdrsdeddaroug (PIGPEDT ettt parcesingltd yielbh ilesonfes with the
desired diameter. Fab fragments. of the anti ft t inventi onjugated to the
i oS e R ) S
disulfide-intetiblangbthe atxient. inverismerh bregoaingated ribedinasoae o dsrapiemhinid8ptiotially contained
within the lipogomye), @50, Gahizes ssl1okohaionabBaRcatcloRing8 HiQod 484 (1989).

9.Pharmaceutica] Compositions of Antjbodies, . . . Antibodies can b minjstered for the treatment of
various dis§ﬁ‘f@? Fﬁaﬁ%g TorEFS %%grar%aé’éﬂ%?c?é?%&%%%%ﬁ%?’s??%?&v%\6?%’lanr?til? §8?é§“§% used as
inhibitors, ifte MattizimgiaritihoiidenatC anedrlnsid JHIReVEF4 [(PFREtions or liposomes can also be used
to deliver antibodies of the invention into cells where that is desired. Where antibody fragments are
used, the smallest inhibitory fragment is preferred. mple, based upon the variable-region
sequences of an AntibodyP4TBRHELGh G P UGSLgRYA { Btiies can be designed that retain the ability to
bind HGF p chainA&f#ndierdntdefederivitteieddradtivnehaime ehveliord Gschddrs andiectoratolinterfere with
insertion Otph'a%a@uﬁbﬁi[?bl}lﬂ?sﬁms’ and/or interfere with HGF13 chain-13 chain interaction. Such
peptides and polypeptides can be synthesized chemically and/or produced by recombinant DNA
tetfnology. See, g.&?‘?\‘ﬁ&ﬁ‘&&?&’%% AP B NPIRE e plipReangodiss e85 T1993). The
formulatiorthersier.Mpyfalsencontpissshesedh anobenastivalcbvapouibddis 2bthedessaionfor the particular
indication hgog-fieqied. RiFie@blednepe LR AAMPIRmSRIRNARIIGS daghelo:aLagyersely affect

each other.nA(fternatlve y, or In addition, the compasition m%i/ comprise an agent that enhances its
function, st REtisIEXERTEICY BYABIIRICAER HRORSKIFAEH S ROt Rt Ly etikndy

growth-inhigiteide ag@pbiypusiicnalecdes s dably presentintsombinaloina AOTodiaksithat are

effective for the purpose , . i .
20 and!or%ntepr%re with interaction between HGF B chain and c-met, interfere with insertion of

HGF B chain N-terminus, and/or interfere with HGF 3 chain-f chain interaction. Such
peptides and polypeptides can be synthesized chemically and/or produced by recombinant
DNA technology. See, e.g., Marasco e¢f al., Proc. Natl. Acad. Sci. USA, 90: 7889-7893

(1993). The formulation herein may also contain more than one active compound as

25 necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. Alternatively, or in addition, the
composition may comprise an agent that enhances its function, such as, for example, a
cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such
molecules are suitably present in combination in amounts that are effective for the purpose

30 intended. '

The active ingredients may also be entrapped in microcapsules prepared, for example,
by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin~microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systers (for example, liposomes,

35 albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in
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30intended. The active ingredients may also be entrapped in rnicrocapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate) microcapsules,
respectively, in colloidal drug delivery systems (for example, liposomes, 35albumin microspheres,

microemulsions, nano-particles, and nanocapsules) or in macrogmulsions, Such techniques are
disclosed iFCEERHGEIRS PRAHHREEIRE Arctinsinses muipmipston %ﬁ&%%%%ﬁ%%%ﬁ ft ! used for in vivo

administratiggranust be sterile. This is readily accomplished by filtration through sterile filtration

membranes. SSUSRINGHHLHRAROLERMATANS INA% ASAREA Rt HROLS RXARR R ey

sustained-release preparations include semipermeable matrices of solid hydrophobic polymers
containing EeoBRHBsG PN SrRuel srEmiteHeRoPEREPed articles, e.g., films, or

migrocapsules. ExamplRs-afisustaiadicieass nalfigesddutspolyasiisohydagealsdiasexample,
poly(2- hydroxyethyl-methacrylate), or.poly(vinylalcoho olylactides (U.S. Pat. Ng..3,773,919),
copolymergg{" -aé] untsalr?ﬁgu%élsgné}rq %yeeafﬂ?/%@% utsa?ﬁ?inéc,plr%g%?&}ég?g ﬁé}%rt%@?lel%éq}ffﬁ/ Eiacetate,
degradablesitiidyacibiciyusticeacid wopo fpmers shapedagities| 4R RN DPROTEMIEhjectable
rnifrosf?%@%ag@w&%%b tggaﬁéaggfs\%]e:ﬁhﬂﬁf‘é@hi&c%@p%%@dmﬁ%lg;@fegel_@w@i@i@;t@e,egatﬁ)z-tand vl
poly-D(-)-3-hydroxyputyric acid. While polymers such as ethylene:viny] aceja ic acid-glycolic
acid enabléW‘é’i%’&éeéhB}"W%ﬁ’é‘éﬁI]@?}’o‘?ré\g@l{ Y O}%eﬁ’é?’ri%% o(sﬁegs #gﬁe%tgegp%%i@ *for shorter
[Stine periodsolyiirencéhegdpsuiateddmdoodind-Teghaimitetmerbdrdyafoble kindetimenthegetaiay denature
or aggregalg AR AESLOLLXRREUIE B MR Al AlfasaRiinG DR Diplgaigalactivity and

possible changes in immunogenicity. Rationa st_rateﬁes can be devised for stabillzatigtré)(%e%ending on
the mechaflSHPSAYSRICE AR ed M, A thelsgl g R RS THEUH ARTSITTRECHISCRRFA Y bRy -2
intermolecyas-Sx@rbondfeinationithiie pgly tikc-dish HidehiikeectiayigeciatabilivatidnamndyglbecBOachieved

by modifying;sulilodigsidsnarieng ienandcaslians.cautioling ppistrensagtent. using

appropriate additives, and oping specific polyrmer matrix compositions. The following are

examples éPE@Fiedhodd ahen eSSBS whth e TR MiBIs. Diede Toh adrarodsee AEx/BRb He8Er
embodiments.gaasshe Rraslicrds giyorutb e gafiatné desrin ienigruidetbald ol dBEX ANty E S

MALERIALS & METHODS . HGF mutants were generated essentiall desaribed. in Kirchhofer et
B3 Biol. CHER B o BT el YA B0 ERIEe 359 5IEALARIR: binding and
MDA-MB438reatlingigratiomesisaipmirard v foprreanidme feuaeamestng HichInls aigsareibed 30in
Kirchhofer gf @ infi4Riae A8 SHIAS BtahiStikou M etiplesphe) valionasssysinatsaiask out using

AR49 cells essentiglly as %g.scrib d in Kirchhofer et al., supra.. Inhibition of Met phasphorylation was
cafried out i ‘?I\éer‘#}g%oéib fﬁ%f‘i—%& [?Hul ) %eﬁv{ %ﬁé}i} e el_ﬁ)%l HosE (S:f%%%%n é%%'}r%ﬁ(glﬁtrg%rrntosﬁ Yibit
phosphoryletigent sisineFOmopria-Sdt b bidole wiuulgrriiSrnidyneam s UnperiieBxPC3 assays
essentially as described. in Kirchhofer et al. » . . .
The following are examples of the methods and compositions of the invention. It is
understood that various other embodiments may be practiced, given the general description

provided above.
25 | EXAMPLES

MATERIALS & METHODS

HGF mutants were generated essentially as described in Kirchhofer et al., J Biol.
Chem. (2004), 279:39915-24; Stamos et al, (2004) EMBO J. 23: 2325-35. Met binding and
MDA-MB435 cell migration assays were performed using reagents and methods as described

30 in Kirchhofer et al., supra. and Stamos et al., supra. Met phosphorlyation assays were carried
out using A549 cells essentially as described in Kirchhofer et al., supra.. Inhibition of Met
phosphorylation was catried out similarly except that HGF mutants were added in a dose
dependent manner to inhibit phosphorylation using 50 ng/ml HGF. Inhibition of cell
proliferation was carried out in BXPC3 assays essentially as described in Kirchhofer et al.,

35 FEBS Lett. (2005) 579: 1945-50. In-vitro angiogenesis assay was carried out essentially as
described by Nakatsu et al. (Microvasc.Res. 66: 102, 2003). The HGF mutants were added to
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35FEBS Lett. (2005) 579: 1945-50. In-vitro angiogenesis assay was carried out essentially as
described by Nakatsu et al. (Microvasc.Res. 66: 102, 2003). The HGF mutants were added to the
culture medium at a concentration of 10itg/m1 every other day during a 6-day experiment. At the end
of the experiment the number of sprouts per bead was quantified and expressed as the average - SD

o 4 ndebegen SXperens, SRS Se o, IR APV IRRIS (e i alppe and o

full-length aving the mutations as Indicated, weré characterized tor ability to bind MetlgG, in

comparisorbtéhfedtgphie-ramhmenbibe GrekanPhiBe Gae Readarmgar el gaheraredfétition ELISA

assay. In ongeriemininize aleatentialeisutige-linked dimer formation, wild type HGF p and HOP
f3 chain mutants were made in the C604S background, thus wild type HGF |3 is actually HOP C604S.

In addition, selected full-length 2-chain HOP mutants were assessed in a cell migration assay to
deteérmine effects, if any, on biological function, as a result of the mutations in the chain. Results are
depicted ingrgylA,C. HGF mutant 04981 inhibited 15HOP-dependent phosphorylation of Met in a
dose dependent manner as depicted in Fig. 2; results for HOP mutant R424A:R494E (single-chain
HOP) are also sh&tiF RBBIARE G e Hres,98Bs delare APl ALty TREEHARI compared

to wild typexHéficiet o .MetiphrepheniationioseairRNIERIGies donkigidnesulls fer HQP fmutant
R424A:R494E are also shown. HOP-dependent phosphorylatio et was modulated in a dose
dependent%ﬁ%?ﬁ% ety ﬂﬁﬁﬂggﬁG Hsg’&%%’a? Btfﬁﬁ%R%Q(I@W%agﬁrr@iferaﬂon, having
2.500 and Soamkéeaptieiiyb Hisilddyiaitd Ofinkufthestior ey iketept 615 B- led IGFEHamutants at a
concentration of 10 tg/ml (D672N 0,.04981, R424A:R49 inhibited angi nesis in an in-vitro
assay (Figlﬂ1 ?‘é[%)fstﬁﬁ% u?é?el? }:%ncﬁ%érﬁ%ga%gr g%:?ﬁ%%%‘gg dgz%yt?leé%gg] T%ageﬁgﬁr‘( %en%eselected mutations
thereof) to fhe6d¥8rdh hididgicatietectioh-EhibGRIAMATGHAulaIBTWOF REFERENGES Angeloni, D.,
Danilkoviteh;MiagkoNan Ay MBIV fork SORR! bnfbiclogAf cRIANsMrds R8P4, The soluble sema

domain of the RON receptor inhibits MSP-induced receptor Sactivation. J. Biol. Chem., 279,
3726-3732"miesRidieied chienfisai Ay daekshivrie. L Adtly Bt iatides Simbses). Met,
megastasis HuptiEyeana BRSBTS RE WD 2 G6lk Bigbrde HhnXdb 2BaYStdd A FigUIsmanen, E.,
Gerard, R. Sa{n ro : ndtg[ﬂﬂ{'ﬂ Mh i i9&989%. T ' gle- hain forrﬁ tis§ue-type plasminogen
. T i SRAQATS - . ts . . .

activator hé?‘éﬁg?ﬁ%%% |\1/?|$E§/T:s Gdies with a matan aénnezf?rﬁ)g tﬁgtsloasc}ﬂoswt%e C eéx\i/%a%ssne. Biochemistry
28, 638-648i4981 and GA9SP activate Met significantly less well compared to wild type HGF in the Met

phosphorylation assay as depicted in Fig. 3; results for HGF mutant R424A:R4%4E are also

shown. HGF-dependent phosphorylation of Met was modulated in a dose dependent manner.

20 Murants HGF G4981 and G498 alse inhibited BxPC3 cell proliferation, having 2.5% and

56% of the activity of wild type HGF. Furthermore, selected full-length HGF mutants at a

concentration of 10 pg/ml (D672N, V495G, G4981, R424A:R494F) inhibited angiogenesis in

an in-vitro assay (Figure 4), thus further confirming the significance of the HGF {3 chain (and

selected mutations thereof) to the overall biological function of HGF.
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2. The antagonist molecule of claim I, wherein the biological function is cell proliferation, cell migration,
Met phosphorylation or angiogenesis. 3. The antagonist molecule of any one of the preceding claims,
wherein the resulting HGF mutant binds to C-Met with substantially reduced binding affinity compared
to wild type HGF. 4. The antagonist molecule of any one of the preceding claims, wherein the resulting
HGF mutanibigdado fe MEhv IR sosiantialeauvalsns Al s Mg YR HE, 8 The antagonist
molecule of any one ©of the preceding cldims, wherein a mutation N p chain Nterminal region is
V495G, V495A 96 A68%-DUB8P, G498V, R502del plus T503del, or D672N. 6. The antagonist molecule

of any onefitbenprecedingeRimgsvdyereitgre:nsolecule comprises wild type amino acids at positions
534, 578, 6§19, 673,692, 693, 694, 95 699 and/or 702. 7. The antagonist malecule of any one
of the pre(%lﬁll%ogl%?all‘mélfiw e lﬁﬁg ?%%&%@F@ SER ﬁ%@ﬂa&ﬁgﬁg%ﬁ&ﬁ‘?@egg’ﬁsaﬁﬂﬂy compared to
wild type HiFalBnT fre mmtsige sisvhoetule RifvaRyrome2ot $AéHreceding claims, wherein the molecule
has reduceglahiliiy (9sHmuiRIERGH Rigratiep.compared.in wild o kG, Ehe artagonist molecule

of any one_of the preceofi_ng claims, wherein the molecule has reduced ability to stimulate cell
proliferatioh"CSHSpArBERG iR BrwitresTesigues it map SnebioleBifle Ghomy? dhd Sbthe preceding
claims, whé#é3.the molecule has reduced ability to stimulate angiogenesis compared to wild type

HOF. 11. W ahant T smskaniadoniss maleq e acRining gy engal lgims 1-10 I the

preggaration of ‘a medicament for reduéing c-met activafion in a subjec se of an HGF/c-met

anfhgonistFRBIFEHR SHESTIRY i ERRRmPIn HragsrepadEBAGE shrmetisaphadssfor reducing proliferation
of a cell in &sihjecyinkhctiatiaf an Hoficomengniagomstiaieemisaccagingdeiclaim 11 in the
preparatior:Qf edic nt far,reduci igration of a cell in a subject. 14. Use of an HGF/c-met
antagonist mol%’éﬂu'feggg%%iﬁa%tg Claim &%ﬁheogfléepg%%glﬁyﬁlgoﬁ?é iéé{rﬁa@’nﬁrfg‘:{ra?educing angiogenic
activity of ATEEIPRS analypiedrd 1Hingsans P naG Pt dvahth dSAisesviotisn e Meb drigingdd any one of
claims 1-1@ds-¢be preparation of a medicament for treating a pathological condition associated with

activation @f.c-met in a supject. 16. The use aim 15, ein the pathological condition is cancer.

17SA nucIS?f{:alé%ig'éa%ﬁoa&ir%%é%@g?maa%nI aa‘é’rrgmlf‘gtgmm‘eéﬁé%%?’g%y%’ﬁ%‘?gw&a s 1-10. 18. A host

cell in vitrotegiipridingptheeonistbie. P87 e Miarashate stmdaticieotandMBEC imdscomwprising a

container Q%Elﬂﬁwgt@@ﬁl@ﬁ FasHCE G el AMgoRgsdNelpaules of any one of claims 1-10. 20. A
f maki

method o ng the HGF/c-met antagonist molecule of any one of claims 1-10, said method
comprising expressing in a host cell in vitro, a nucleic acid encoding the antagonist molecule, and
recovering the antagonist molecule from the cell.
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HGF BETA CHAIN VARIANTS ABSTRACT 5 The invention provides HGF/Met modulators comprising
HGF having mutations in regions that affect HGF function, and antagonists that target said regions.
The invention further provides methods of identifying, making and using these modulators. Fig. Nos.

2A and 28
WHAT WE CLAIM IS:

I An HGF/C-Met antagonist molecule comprising an HGF mutant comprising a mutation in
HGF B chain N terminal region in position V495, G498, R502 plus T503, or D672, wherein the
mutation in HGF B chain N terminal region impairs insertion of HGF [3 chain N-terminus into
an HGF binding pocket, and wherein the resulting HGF mutant has reduced biological function

compared to wild-type HGF.

Z. The antagonist molecule of claim i, wherein the biological function is cell proliferation, cell

migration, Met phosphorylation or angiogenesis.

3. The antagonist molecule of any one of the preceding claims, wherein the resulting HGF
mutant binds to C-Met with substantially reduced binding affinity compared to wild type
HGF.

4. The antagonist molecule of any one of the preceding claims, wherein the resulting HGF

mutant binds to C-Met with substantially equivalent affinity as wild type HGF.

5. The antagonist molecule of any one of the preceding claims, wherein a mutation in HGF (3
chain N terminal region is V495G, V495 A, G498, G498P, G498V, R502del plus T503del, or
D672N.

6. The antagonist molecule of any one of the preceding claims, wherein the molecule comprises

wild type amino acids at positions 534, 578, 619, 673, 692, 693, 694, 695, 696, 699 and/or
702.
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10.

t1.

14.

I5.

16.

17.

18.

19,

20,

The antagonist molecule of any one of the preceding claims, wherein the molecule has
reduced C-Met signaling capability compared to wild type HGF.

The antagonist molecule of any one of the preceding claims, wherein the molecule has
reduced ability to stimulate cell migration compared to wild type HGF.

The antagonist molecule of any one of the preceding claims, wherein the molecule has
reduced ability to stimulate cell proliferation compared to wild type HGFE.

The antagonist molecule of any one of the preceding claims, wherein the molecule has
reduced ability to stimulate angiogenesis compared to wild type HGF.

Use of an HGF/c-met antagonist molecule according to any one of claims 1-10 in the
preparation of a medicament for reducing c-met activation in a subject.

Use of an HGF/c-met antagonist molecule according to claim 11 in the preparation of a
medicament for reducing proliferation of a cell in a subject,

Use of an HGF/c-met antagonist molecule according to claim 11 in the preparation of a
medicament for reducing migration of a cell in a subject.

Use of an HGF/c-met antagonist molecule according to claim 11 in the preparation of a
medicament for reducing angiogenic activity of a cell in a subject.

Use of an HGF/c-met antagonist molecule according to any one of claims 1-10 in the
preparation of a medicament for treating a pathological condition associated with
activation of c-met in a subject.

The use of claim 15, wherein the pathological condition is cancer.

A nucleic acid encoding the HGF/c-met antagonist molecule of any one of claims 1-10.
A host cell in vitro comprising the nucleic acid of claim 18.

An article of manufacture comprising a container comprising one or more HGF/c-met
antagonist molecules of any one of claims 1-10.

A method of making the HGF/c-met antagonist molecule of any one of claims 1-10, said
method comprising expressing int a host cell in vitro, a nucleic acid encoding the
antagonist molecule, and recovering the antagonist molecule from the ceil.
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