HGF BETA CHAIN VARIANTS RELATED APPLICATIONS 5 This
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
'601671,610 filed April 15, 2005, the contents of which are incorporated
herein in their entirety by reference. 0 TECHNICAL FIELD The present
invention relates generally to the fields of molecular biology and growth
factor regulation. More sp ( ﬁm‘)’,l“ ns modulators of
the HGF/c-met signaling pathway, and uses of said modulators.
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Rawlings et al., 2002). Like plasminogen and other serine protease zymogens, HGF is
secreted as a single chain precorsor form (scHGF). scHGF binds to heparan sulfate
proteoglycans, such as syndecan-1 (Derksen et al., 2002) on cell surfaces or in the
extracellular matrix. 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
located in K1 (Lokker et al., 1994). Although scHGF is able to bind Met with high affinity, it
camnnot activate the receptor (Lokker et al., 1992; Hartmann et al., 1992). Acquisition of HGF
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found in all serine proteases (Perona and Craik, 1995; Hedstrom, 2002),
having a GIn534 [c57] and Tyr673 [c]95]. Because of its importance in
regulating HGF activity, this process must be tightly controlled by HGF
converting enzymes and their corresponding physiological inhibitors. 0
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etioY\c':E?tbf 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
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.

All references cited herein, including patent applications and publications, are

incorporated by reference in their entirety.
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regions and specific residues in the HOP (3 chain are necessary to effect
proper signaling through the HGF/Met pathway. We predicted that certain
regions/positions within the (3 chain make important contributions to
proper HGF functional activity, wherein these contributions 0 may or may
not involve binding of HGF (3 chain to its cognate receptor. The results
described herein provide evidence that mutations in the N terminal region
and/or dimerization régi8alaSHREQR ERERNCRENMISEbt HGF/Met
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A mutation in the HGF B chain N terminal region can be any that impairs insertion of

HGF B chain N-terminus into an HGF binding pocket. In one embodiment, the resulting HGF

B chain mutant binds to C-Met with reduced binding affinity compared to wild type HGF

chain. In one embodiment, the resulting HGF B chain mutant binds to C-Met with

substantially equivalent affinity as wild type HGF { chain. In one embodiment, the resulting

full-length HGF containing a mutated HGF B chain binds to C-Met with reduced binding

affinity compared to full-length wild type HGF. In one embodiment, the resulting full-length
3



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.g., a
positively-charged substituted or inserted amino acid residue. In one
embodiment, signaling via this mutant is impaired. In one embodiment, 0 a
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In one aspect, an HGF/Met antagonist molecule of the invention comprises a
mutation in HGF B 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
one embodiment, a mutation in HGF B chain N terminal region is a substitution, insertion

and/or deletion, such as V495G, V495A, G4981, G498P, G498V, R502del plus T503del, or
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mutations of the HGF (3 chain N terminal region and HGF (3 chain
dimerization region are not necessarily mutually exclusive. For example,
as described herein, and exemplified in Fig. 1, mutation in certain
positions may be expected to affect both the N terminal and dimerization
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noncleavable (e.g. R494F: 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 invention, the
molecule comprises wild type amino acids at position 534, 578, 619, 673, 692, 693, 694, 695,
696, 699, and/or 702. In some embodiments of HGF/Met antagonists of the invention, the
antagonists comprise mutations at position L622 (e.g., 1.622C or K); 1623 (e.g., 1623C); D626

5



20

25

30

35

L622K); N497 plus D626 (e.g., N497R plus D626K, or N497K plus
D626K); N497 plus L622 plus D626 (e.g., N497R plus L622K plus
D626K, or N497K plus L622K plus D626K). In one embodiment, an
HGF/Met antagonist molecule of the invention comprises a 0 mutation in
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H@quwmmﬁﬁaw@r&tﬁtgwmﬁahm@@&Qmmu%@wdm BRADRRRE  bed
of HGF biological activity (e.g., cell growth stimulatory activity). In one

h
E""reirftlbodlment an antagonist of the invention is capable of inhibiting the

b|oIG@t@éDSf@thM@l@fﬂ‘Batwmltmyﬁ@i‘%ﬂmbntbborﬂn vitraifswgivipiolod igatific
m&@%wﬁeﬁwﬁmtgpﬂmtwpt%%@ﬁm oigmrxlé‘élﬁtt?‘%t'ﬁ&taﬂon

i of cell proliferation, enhancement of céll survival, promotion o
O BPEHORS G CEERI R R RIS RS Bl FRNGREIRS RS PEYiSles HISTMsé nt,
modudatd( Funstiarifiproviaest meebaee@tcﬁell Shicwib MIRAtingariMtYe(e didtlich

as M@%gﬁt E%]e%%] vl enl CFeII fQ'gngEgO(ﬁg In one

bodim tagonlst mo e Invention competes with wild
typeAS used herein, the letter before a number mdmates the corresponding wild type

amino acid found at the amino acid position denoted by that number in a wild type human
HGE 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 aspect, the invention provides an HGF mutant that has HGF/c-met modulatory
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 invention is capable of inhibiting the biological activity of
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HGF for binding to Met. In some of the embodiments, said molecule
inhibits c-met receptor multimerization (e.g., dimerization). In some
embodiments, said molecule comprises a variant (mutant) (3 chain
having reduced ability to interact (e g., multimerize/dimerize) With 0

chain molecu b hibits
v mﬁt@ I?% chAm mu 1w‘r’%?agﬁz{sa ?gn m%qme\r’fzgp |on h é%}%e emb ments
recesmhmmm@mwndewmﬁ@pﬁml exhilsiarinad ool ceminny Q&Cétté%tvez#»et
pmra&tmgmna%I%&H&&tectﬁm&wm@zm@mm§Mymﬂmmﬁgm

activated protein kinase (MAPK) phosphorylatio and/ rre
A B RIS A SPGB otk dont U FUaR el

survinaliphggeadsiscbrangbgenesis etc.). In any molecule of the invention
Wherein QNG 0 ARE ORI sIS VLA e RIANEH R RE MU DI wild type

counterpart sequence, the mutation can be of any form that alters the

HGF, fReiswine st o by st s sapRadieneinicl $pisemelesmiranibits samiehTecaptor
mutheoebiaioedin, anysiziadn ]ﬁDEBmkmﬁtM?diméha adidansléonideterprired
vaiG PRI 5.0 bspbeition, Jasertion, addition, 9 andior Aelefion
e em iments, mu a on CO prises a conserva ve
mo@abstmm@mo@mm@m@wuﬁngmlmmmm mbititn & (o dvose

mukﬁﬁ%ﬁrﬂ!&?& hete I&Iﬂ&ﬁ%ﬂﬂ” I8 BB %n%é@l%&l%s)mﬁi oW APNROBEIAR  but

such as alanine and serine. In one aspect, a molecule/substance (e.g.,
exbihs rreu RSB RURTG TR SIS e RS IdifakeiRbsisRFaliEh as a
pho@;}ﬁﬂﬁﬂ&tﬁaﬂgﬁhﬁgéﬁhﬁﬁ@dﬁ&d@ﬁtﬂﬁﬂiﬁﬂhﬁ(ﬁ@@ﬁnﬁmd@h@immmﬂfﬁ&dﬂced

Hegg d.a‘?.*’f‘r%%aﬁ%?org?ﬁ% ion geﬁfaqﬁ&vgémmw ¢ A0GDLRHEN.a8 2

emotherapedtic agent. The invention also provides

angipgslissnd compositions useful for modulating disease states

assmtatﬁanméﬂﬁlewstﬁeutaéi@mmmﬁaﬁ Gie/6rmetsigrabnginxisaiiusiative to

ect ventlon Vld a method.of duI et
o S8 AR e B S HOHRER A e G A IO B S I reions

effegw’étm mﬁemﬁknmeﬂémawﬁtéwéleem@f e bpoBlstisd npRe FalRpble
forf RSk AIvRLIRN BN dulaisd dnapRiemMPodimentubaihioal esusleds, addition

HG{ c met anta on tcLhat inhibits HGF/c met activity. In one
azad/orgh

difen ) P agonls tﬁh“btfis speglf)g%lndlng %"’esﬁé’ﬁ“ﬁ"“
Smt@bmbmwﬁgmeimmuth@ oy dvitsd mémﬁe@azmeﬂﬁeém@m@aﬁwgie in the

Ex HI0)Q0ICaAOAAHHOR.RESASIAPS M Arfbalion Of c-met In a subject, said

method comprlsmg a sterl ubj ect met a oni
e, TR AGTEI Y Ve o G5 S IR prein)
is lisigdatinggatiwayais wwatmed agsmumpts mglggxbatsabﬂslarphyswlbgfeahulated
or J4BEHARRAIRCLYIINGE8 witk Ioteni borlimmation dg@ntgs&%l Lpraliferatiomps!

survival, cell migration, cell morphogenesis) and angiogenesis. Thus, in
chegBIHEPALisé&he invention provides a method of inhibiting c-met
actlmteﬂamihgmw&p(evglep rodifexition SoampdAiticsis nuisfal)feaiddwetingdiscase

statEO IR, ?A{é% &% 0. CalLORISEHR WD, A ARRORRISALING, 6%%%5&99 the
Where y cell proliteration associated with c-met activation is inhibite
mvg;gton provides a method of modulating c-met activation in a subject, said method

comprising administering to the subject an HGF/c-met antagonist molecule of the invention,
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 B to c-met. In one aspect, the invention provides a method

of treating a pathological condition associated with activation of ¢-met in a subject, said
method comprising administering to the subject a c-met antagonist of the invention, whereby

c~-met activation is inhibited.,
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another aspect, the invention provides a method of inhibiting
angiogenesis, said method comprising administering to a cell, tissue,
and/or subject with a condition associated with abnormal angiogenesis an
HGF/Met antagonist of the invention, whereby angiogenesis is .0 inhibited.
In ane aspect, the invention, provides yse.of an antagonist of the invention
i 10 i P B S Yo e vimctc

phytidapiarfuofimuisedsdinsech, adlawarbetinuteinpied-call proifupiaveel

surmﬁﬂrc%ﬁrm@a%g] UQ?%%_%?%&%M% R RISOrdBn AR ABRBr aspect, the

ler.

angiogenesis-related disorder. The antagonist can be, of any form i5
N b e el G
and AR RigogeptitencHcicpalyixapticametitartbedlriant)surucitieramith daptani &,
inv S0 RN ONGLRRL AR R ATREF IR INYERIRARIANRDHE o
nucléic acid’o Invention in the preparation of a medicament for the
anothsraspeditib eSO SENYIeE AcBatAE b B dngisagiee e nud e thef cer,
con%)é%éﬁ@ﬁ%ﬁiﬁﬁﬂeg@ iteﬁ@@ngtﬁésar&gﬂpmhjegn dtsm tstpltiasnantoiiaralmel
sorder and/or iogenesis-related disprder, | -
BRI L B b S an N s e
inhibrsdaration of a medicament for the therapeutic and/or prophylactic

treafigtRE& Jise ASRntRHGRARIS: G8N6RL aridpialstaal preliterativee

disorder, an immune %s)u%g S autolmm&llnez) diI'S%O{Cé%Ié leoén?gfadis ase
Pre’éﬁfﬁ?t?@@ﬁ@ﬁg- ST R OdEF 5 Y SR BEPeRY the invention provides
suchise :ofaadenst toelbohttedl probfuisiyiniidvedqsrap iramions GlebricdicamTaHCior
aisiReRsiAPektic ANdRLRIeRIMatlisdteatRaent Qbaidisaascor ahehoas a

cancer, a_ tumof, a cell proliferatjve djsorder, an Immune (such as ad
desgribaihAEifeT BRI RA AR OIN U RO BRI (i gl HiBRa“
HGESpeRiephdcd nyeativarroyicedsitseidf gnaantivlecfombinafiaotireeof.the
inve%fiéf&a 10 1he Rieharation el asmedicament fon harbsrapautisand/or
y

prop_ acti trgatment of a dlsease_, such as a cagc:er, a tumor, a ,eﬂ
PrepriTeR A FaTRrEAEIER! S hRBER BT NUY BERSTHA SISO AL SRES:
sucARANgingenesiadie latell isdecteivel ianéea spaciptive (mubrseniprovides

disursd«%roafn Lt of the invention, in,the prgparation of a medicament for the
ﬂwerapeutlc andior prophylactic treatment of a disease, such as a cancer,

35 alfenprserdethproraranvEcyidey B Ot MTRTRIIOTSHEI L HGHHRHERE)
the?ﬂ%%@&[o%@@ﬁz@ﬁlcﬂﬂ@iﬁgﬁﬂ&&?&f@i@_tﬁdﬁiﬂm@wP@]ammpﬁhé%sease,
sudpyShtion provides a method of INBiing.¢- Qﬁ%@ﬁﬁ%@ﬁgﬂ&% | .Realifgiation.
Said method compfising contacting a cell or tissue with an effective
disgrdovntor arregiesgenisterekdistEdtion, whereby cell proliferation

assopiipt Wik el aaibmlionds: inbibiteshd daofienaspeatidi the

T
suciomm prigiagr, 2 tumor, a cell proliferative disorder, an immune (such as autoirmmune)
disorder and/or an angiogenesis-related disorder.

Tn one aspect, the invention provides use of an article of manufacture of the invention
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
autoimmune) disorder and/or an angiogenesis-related disorder.

In one aspect, the invention provides use of a kit of the invention 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 autoimmune) disorder and/or an

angiogenesis-related disorder.
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administering to the subject an effective amount of an antagonist of the
invention, whereby said condition is treated. In one aspect, the invention
provides a method of inhibiting the growth of a cell that 0 expresses c-met
or hepatocyte growth factor, or both, said method comprising contacting

said_cell with a c-met anta 150) i [s]e R '

B S SR St Pslors e SR BB, o
prolfgrMiar saichrethrdehyRrisittotert@iIs ecefl ofring it pad&sHzcamaunt oh
an 20A8ARPEELRS dveRlioR RV s alRahad Aidhasaperitically Hantingnas
. ,.Jmammal 5 having a cancerous tumor comprising a cell that expresses
inhigitgdet or hepatocyte growth factor, or both, said method comprising

_ad Ms@rﬁp@tﬁ@@m@n mah?'ahasgffe@ﬁyé elrtreutiteof mﬂ*f&%@gb@ﬂg{liébme
assdYRAUAR avﬁsgt?mtgﬁ%tb\zﬁ& HeRURsh SRS MARMAl: NaNe embediment,

the cell is contacted by HGF expressed by a different cell (e.g,, through a
adopysiscingdodheRbiar BhelesiuctmmpintanaBiigoritiabdatmentsy fhereby
saidiceadirigndk peaxventing a cell 10 proliferative disorder associated with

Incras 5:%%%’%%@? A0AGACHNAR! SHISLA'PERFAGY AN SR610 flas

both, sai comprising administering to a subject in need of such
eXDIPESE AP ARlSHRSEVE Siwiiirsranr dathgeiidbahedSIRPEIsRG fonikEmsaid
cefiefeciivelyticating @ 6fihe vertingnshit:be lpealiferiivetiso tderoWinstaaid
embodiment, said proliferative disqrder.js. cancer. 25 In gne a the
cel, oot BO AR el e SOREClu s, VARG RAIT 1
throyehvgtheigbsageideddis at least in part dependent upon a growth potentiating
effegt fe gspest ol-heralneR vindastarophbatkusaitymeines s mammal
b comprisin%]i%ontactin said cell i'%%tan effective atmoHnt gf an ant%glotni%
NBEASTERSH &R 1??1‘?%6%&%% e"GROwR SFeaid’ S o O e
or tethbadimethtdhengsibisgooimidted intHEE Brpredsaciyct difforant oeh
antdSohst %@tﬁafﬁu&lﬁ@n%@&?@r@éiﬁ_@t} HB.00€ BaPREkibe IRYenlianRImvises
a method of ther%:)eutlcal y treatlnél a tumor#n a mammal, wherein %ggt}

the GR8HAPBPSSIINI AT BRSSP SUITEREHd&§e (HSHER YPaTRLR™e ©
potentiatingpefiatt i emiet pokepasovstied fonthafactor rorveutihg saidt
prolRSIRE SOMRISING.; SRR BEHNG saldicalhvith a8 cfeqty sramey bt Rfakcyte

antagonist of the invention, thereby 35 effectively treating said tumor. In
ey HE b S RAER A B EEN] S VBRI By S ERE i A0k ByPacdiffePisth
trezt@br{ieng effbmbughnayna rd et neteffect) o v ethoten fithebn efitioveyaredmg or

prebSRS Q. A186E A% SHIRPIS RAIR0Ia0IGR AR IRE: SXRIMRIRRCAHR ARA(8L: is

tissu€s associated with dysregulation of the HGF/c-met signaling
cangefthway. In one embodiment, a cell that is targeted in a method of the

inveniigR ispaamesiveeibiataiampletharanisiicehcar peoonoieletted

fram the group.consisting of a breast 5 ancer ¢ Il ag I )< C@Aﬁ\ NGRL: of
W o O A B B o e e ©
Mgl AR PateRsrevaa b drcten onodh srihimetbeth corpatina AoFtAsHAR Sl ey with

an SRRV ECANIGRI of an antagonist of the invention, thereby inhibiting the growth of said
cell. In one embodiment, the cell 1s contacted by HGF expressed by a different cell (e.g.,
through a paracrine effect). '

In one aspect, the invention provides 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 invention, thereby
effectively treating said tumor. In one embodiment, the cell is contacted by HGF expressed

by a different cell (e.g., through a paracrine effect).
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cancer cell, a central nervous system cancer cell, an osteogenic sarcoma
cell, arenal carcinoma cell, a hepatocellular carcinoma cell, a bladder
cancer cell, a gastric carcinoma cell, a head and neck squamous
carcinoma cell, a melanoma cell, a mulitiple myeloma cell, 10 and a
leukemia cell. In.one embodiment | i eted In 2. methadof
the ‘%?ﬁfo‘?y e BYRAEePS i Sr‘éfﬁ\‘}g agr{?(%?é?%gle{%ﬁaes&?c cell Inone”
exaepih oclimentpaissibthatosizrrutdclisreeudency e HETartdaREe
pathq}@p lastic celho ek anathere mhodinent meatdaiis iagiasinancer
method of the invention is a metas&%tltc cfell. ethods of r;[sr%eti}inv&nglig)rgacs:@n
cell s FoR ek BoSpR SNSRI I PP e e S 0 B R SIS S S o has
can@miIciresibi @ametheckéllrthemgomprisel, a pieplovh eraiireaegéled-cefithe
ang/or, 1issug (€ Gy & CMGESHelihik EXROE Q8RR AER BRI Qi dcal
thyrg dg%%gfﬁéarggg%t?gﬂggrent.’lr?ﬁ %ne embodiment, an HGF/Met antaggnist

cangpoiebiC VI BTPRRRLTEIR St iele B GYG R RTHTEEY T €8BI foN with
car@RRIB0se Qe dhaiapaiicagest, {bhedanpleceridtinipaTARGEVAE)),
pemetrexed (ALIMTA(r)), bevacizu TINr fiini
e s s R e
andadenksistratin lofonh eralpsimenhgeisib tated irnswisdiBreimetias PE e Brgnpor 1
a nfHRAGAR N OE A UE Bliglis b sdie saribe chiveidine; mel abtivatiogdsdin a
Important biolagical process the. dysregulation of which le :
el e RN LR e o SRR 1 pzct
in amethodisfolidheéntiemifonmatesitithedllis targeted (e.g., a cancer cell) is one

in 25 which aetivationefccmetisanbansesagicompasachiaiagmimiat cel
of the same tissue origin. In gane embodiment aterg%tpod ofaghe ip %@H%ﬁd/or
n

d
exeamileds e RO BT ARG R ST R e I P et With*a
tissaatagqnistiekthelinsentiordriayarbsist ireameil Siaabiinplssrpsr #Hudh
ondhESomeLRah s NBIGhUsSUlsBIcaHdp aik RVsHes WaliaiRiGenela

activation (and thus signaling) can result from aﬁnHrr}ber of 30 ¢ Ilynll%r
sulprd Ay e R ORAY R OR e 08 TR O ST PSRt 8858 HEE @ats cognate
(Thgam)sandienareret tseiVAA@)dinglyzimsp MY é5HdERerispd method

<m35rséév‘§%b?V&@Eh%ﬁgongaﬁ%%ﬁ%m@jD&M@J&%@(ﬁﬁ@:{ﬁ@\t@t heRAlRaREon of

h*factor, or both, Is more abundantly expressed b said,c}?ll (e.g.,a

thegansalie ABTNIEiE EOMRTERR RS FHHPHI SRIE L & HSStRU8Hgin. A
C-mekexpessiigeel canbafegidate dibiynpt@mfroniogivaietyesf ources,
I.e. in an 35 autocrine or | EQBXR0PIe . iaansy. ;

dy g%@é‘f?ﬁé’n%@ﬁe%éﬁ’s 0 tﬁ%%ﬁggggglgrgg % targeted cellﬁs By, in one

enborimers dfesibrilhgf NayaNsee g HeLis T st £8ed FAUSEREER PRI

wiBithoidaR e achin e effeshleSalddifferans aelbaan bl of thessamgsor ofigin.
-different tissue 10 origin..In ane embodiment i o

I GO ERRBE B I B hCchieh P e S PRt For o

exampderinetelfactioop)tagrsishes Eribviiae may Femacaharids o figs!

thx:‘!s‘é(gﬂﬁi.g'&ﬁ{&mﬁ{i&@aﬂ REdhWanisitbat emprise modifications that

enhance their inhibitor and/oritrﬁeragﬁljlts!%.effgl(%;[éigclurgéu traEsSumber of

enhaﬁ@é‘ﬁ%ﬁﬁ%?ﬂﬁ"ﬁ%\f&&‘ﬁﬁgrrﬁa&o RIS Prgpertias (such as half life,
ceflialnilitsnges, including, for example, overexpression of HGF (c-met’s cognate ligand})
and/or c-met itself. Accordingly, in some embodiments, a method of the invention 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
autocrine or paracrine mannes. For example, in one embodiment of methods of the invention,
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
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clearance rate), reduced toxicity to the subject). Such modifications
include, e.g., modifications involving glycosylation, pegylation,
substitution with non-naturally occurring but functionally equivalent amino
acid, linking groups, etc. Suitable modifications are well known in the art,
.and furthermore can be determined empiricall n sary. In one
sl o S s e e T A
targg@etfell nnstidpnganmsteusbatincipifesstiorpand a carrier. In one embodiment,

the qarigLl Enﬁgﬁ%%%ﬂﬁﬁ%@ﬁﬁ%ﬁ@@oﬂ HORH ARG %r‘?ﬂggwi%tants

aE{:ovides nucleic acids encoding a HGF/c-met antagonist of the invention.
thap g S hSITRLISPS AR RIBIR S R B B ADE A Eiveasaicsireirciidng.
e.gl Eré:atagma_ﬁ&n'wyhimpdsved phnnpm&:a&&aim@ymﬁeh@(sﬁ&:@as&x_@lﬁﬁaf stability,
cleEE’HMYeﬁ,rl@H‘ﬁlem&@&t)‘?m%démféafﬁ..a#aﬂ%&lﬁ%a o he inyention
encodes a HGF/c-met antagonist which Is or comprises an antl%ody or
mogifisAtiont inuTaBe Sheriatph scatatish SHBRSIISRAIdRS BRI Psalis PrsHiSiing
buigfinisdleisigaighntihie anieniian 120 aogasRecEES IOHRARARIAMASS N
g{%t c&llls omﬂ;is'k a nuclei id or. a yectar. of the invention. A vector
knowiY ip the art, and il ?rmore can %e etermined empirically a5 necessary.
can be of ahy type, for example a’ recom hantvectsr S0EHtas an
exprEsepeispetidhe Anynion Rianisss et mpetdetisconming sed ohmoneHGF/c-

meE FRBRSIRANE B1A6 R 45 REKGTYRIG CelhHOl SXAMRR s @I, In one
ob embodlma?lnt a hoz)tlecell is a eukaryotic cell, for example a mammalian

RS e %‘:‘ﬁ?ﬁtéi € Hamster Ovary (CHO) cell. 25 In one aspect, the

inve fitione @R el nmatiht dis Horviesdang actdGE ennudtrarnt &ifeiiistref athagonist
of IRYBIERRL- QR SX2ERSa RGNy IR REQVIEES ABAIBPE- 00 mAKinEBN met

antagonist which is or comprises an antibody (or fragment thereof), said

DL ORRS I iSRS TS R BY SR BRP R aecGitenite HEEreRinmy arapifaie
embedimwersf 4madisieniibof éncodingsaidcaditbddglorfragmegninih endof)isand

colpRRVEING SR8 ARty INangther example, the invention provides a

method 30 of making a HGF/c-met antagonist which is or comprises a
poly PR R L S RO KRR RATI SPD SIS AritFEl edfRSitamg

mvemgprassing in a suitable host cell a recombinant vector of the invention

enCQﬂiQ& %%QCE%HS&%% %ﬁgfﬂ&g%\é@%ass&lgﬁ 5 %Fﬁ[llzgz%cl N8 vector

ol
aspect, the invention provides an article of manufacttire comprising a

of s PR Y VA B RO RS Fr T HPSi R wmR e thiscomrit (vaRioEpath than
expessipo Sitios. ImgomMmprises; 0Bl ¥R exitis iednatl aftagenishsaf, thgvst cell

is A%Y (ﬂicl Q@H%reeg&bngp fI:, rc]:E}l}h %C%@gm é%?xge{%?gg([ﬁ%glﬁsng glll élgy%%lcgcell,
of the invention. In one embodiment, a compositién “comprising a

ToripapoRicrA dteatabwhest nehes CoigseiSkansterdpien ((ATEN alkome
embaogimentec] hisipkarmasemiicai-acee i kiecy arr:ernbedinebinfnof

article. of r@gnufacttlure of the invention further c§o rises instructions for,
e

the mventio T example, the inven 1?8 %row e85 2 ﬁ%hS 4R 8%% 81%%%,%\?411011

_administering the tomposition subject.
1s q51esiirESea 44 Rebbrgyi Son e fiest domafhsridomidingarisompgsitiong in a
sui RO ROSIBYIANE-BRPILR REE eriRtARALANISIS A JR&ANYRBHAN AP nent
the?eeo%o, rE]Lgd recovering said antibody. In another exarnple, the invention provides a method
of making a HGF/c-met antagonist which is or comprises a polypeptide (such as an HGF
mittant/variant), said method comprising expressing in a suitable host cell a recombinant
vector of the invention encoding said polypeptide, and recovering said polypeptide.

In one aspect, the invention provides an article of manufacture comprising a
container; and a composition contained within the container, wherein the composition
comprises one or mote HGF/c-met antagonists of the invention. In one embodiment, the
composition comprises a nucleic acid of the invention. In one embodiment, a composition

comprising a HGF/c-met antagonist further comprises a carrier, which in some embodiments
11
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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 is pharmaceutically acceptable. In one embodiment, a
: r Ister to a
o R S T U eprrs
invesHaRfErEIes OB e RS S PorAdREREC EG P ERSIRS -IRAIT RISESIRSInal
inserig anddd @F 3shainpeimesizakio sompians dfieseommpliicsmpaals a
c Mi%%aotion" data relate to mi?{&ﬂ?r_‘ chtl?\l/l Aéh/ill?fé% cells int.theiprgesencedof
R Ry tR B E EShtathing the indiCated beamutation(s). expressad a&on
conjsEgaaap@s o m gEitio dn nnherretioot ¢ Willeryip php@RcettGRy acceptable.
Tn ofr/MaHEGBING G, atﬁ)ﬁeé@ﬁt%ltégg@mm;pfctlﬁéFa@agma@ﬂ&@m&mae@a

indicated. mutation s)(?_ to Me , expressed as the ratio of IC50 (mutant)
carTiey YBIS YR RE H“EB?%ﬁé%’r’i‘HHaBﬁ‘iH%Yaﬁﬁﬁaﬁﬁ'tﬁ%%e&%?wm* #
kit frefhesdorivis GO4Sctiontdint2HG R {Brimyitntsajseitantamaditels mutation.
Note: As a general reference, mutations are indicated in bold if they are
expected to disrupt potential :0 R chain-(3 chain interactions, and
mutations are indicated in italics and underlined (bold or unbold) if they
are expected to disru@mBemascr FEONORTHBDRASKENExpectations

r ed on the predaominant effe serve or. t .
LG S R TP REAE bt O Kol
inseattiohtyrof HiGE @wMidithﬁnmn@wem;ﬁﬁ@ctN’&s&MO@ data relate to
migRRRKES s Nppwithsianding ihig. essiilled fﬂfﬁﬁt&%&{‘ﬁ[}?’ﬁ?&%ﬁﬁﬁgﬁ% herRkig:

to determine whether a 15 particular mutation would have one or both
mutahen(s, SrREHe? fharRass o SIERSeR St themparecrel MOHaRGABE - inCF
BAVREIEG Bistancasarshuiasiomdipontics bothil &-chaind( kb aitidaterasisns(s)) to

insertion of.the N-t iNnus, or.in s insfances a mutation indicated

e e S R R T o B R ey
In thesmpiatza Y brelshonihe S edfsomirisritidioh thetadtsaimippmai@ihtifigngutation. Note:
As ApaaenlYerimRajrediMe b Rinding a8 s Qe dRJISRISh B ICSis AN potential

apparently 30 "normal” binding values are indicated in bold text, although
B -G rin EaRoaT ATE TR RS AR FRdTRPEd It SRM AP BT dsitig ey foid or unbold)
if ﬂfegﬂ dem;m:dtkﬁ ko m@rﬂﬁ@@“ﬁbﬂ dhdicdlechninkatiGhésy mPMmmmeé@n the
prelfd %gmﬂ@&ttz%@ﬁm&?m%%%ﬁ@}g %rs%fe%éifé‘?ﬁﬁﬁﬁq% he rafe PLIGRR.:,

mat) to 1C50 (wild-type). ition of cell migration an.d proliferation
B chajon chaingirarraiorsontehifingoftibe Rfeatdt B HIYSAGRTEY IR ABLAStipe s binding
pocggg ;ﬂ@@gﬁﬁﬁltgna{ﬁ&ifﬁmti@bﬁﬁﬂw%éﬁw{éﬁw ndle w@a@m@ae@érm%mme; a

, and wild-t GF (1 nM wi e HGE for migration; Q.25 nM wi
per D e S e AL PR e 1
Foralisepledrindhe jpreserice wftaiichtype #EF batb fehbEGh 2hh) indrisition efd
msdiioh GRERASIME RO SRAOHIBHRR: N ARARE SIS NG Ei%ﬂ%@%ﬁﬁsa&pected t0

indicated; R424A:R494E refers to single-chain HGF. Amount of Met )
affash B shrarhrhabrineirdiestany sapirgally be shwve g Bfewiseaipm it dhtesminus.
Sintile@fy;depasstient; Vel RIFOR BB tulReAR4 Inl8tB8ed in italics, and apparently

“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 ICss (mnt) to ICsq (wild-type).

(€) Inhibition of cell migration and proliferation by full-length HGF containing the indicated
mutation(s). Amount of cell migration and proliferation activity, respectively, in the presence of

mutant HGF and wild-type HGF (1 1M wild type HGF for migration; 0.25 nM wild type HGF for
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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
proli?&gtg%itg%&%%?sgd AMeUAL oL Mek phosphawatem s dNFIcated 25, fd type HoF

percentage of maximum phosphorylation O observed in the presence of
alongysild type HGF at each of the respective wild-type HGF concentrations.

FIGFHGA MANBIQIEsT Clabtidpy it oRf 9RefteOfanui ani b0 ke RMOHEFOhutants as

. ..anqi sis is.indicated .as,numb sprouts/b in the presence. of ..
e R MBS DL R CORBH G e R 0 1 dicsted
as RINVENITIE Nerheninvd@htiokilptiovi dbE GrednpdsiceoMip ebiioheryiativa s 549 lung
carcliGles.0f Mantfaatue ot aRaiatinginm: H@Eéppmﬁf&gn@kmﬁsﬂmaﬂ asa

Details of these methods, compositions, kits and article % manufactur
PercapA%; 64 RIBHOHRYERD 0 BT -PRSHARL BT REFSISE L SPHe AESRREICD.
FIGriv@ntiod () Bromployylatitess dibenvisddndicdtats ponvartignvald-type and mutant

HGEE %‘ﬂlﬁi‘ﬂ? W@%&%&bf#@ﬁfﬁl@&g %’iﬁ@%‘t’é@ 94 EE&@%‘E’AQ@E‘E ﬁ%‘iﬁﬂﬂ'}ﬁlﬁﬁa@horylation

microbiology, cell biology, biochemistry, and immunology, which are .
obseRifhi e RKAFRe Al G dATE ehfrghies i SeespiamBECHiRF H fheoncentrations.
Fidite ratpiasestichasty M dle prdamtd oningardt Halforatasydviahumalogsentrid indicated
editio rook et al. 9 "Oli %qHﬁle ide: gsis” (M. J. Gait,
o “‘é’é‘. ei%é%%%ﬁ ?ﬁglg&tgh p%%%nu%eq%gl. Freasnﬁ%gelsyf,%{j%@l%?); "Methods in
Enzymology" (Academic Press, Inc.); "Current Protocols in Molecular
Biology" (F. M. Ausubel et al., eds., 1987, and periodic updates); "PCR:
The Polymerase Chaj ction!, (Mullis ef.3 d., 1994\ Bractical
Guide to Molecular ~Ci ORE b "‘ 88). i"i-' nitions As
empiby &ty snsiesinroefissancibedso comprsitens. fidnhiad srzgepeftmanuiacture for
moRACCORBEFICSIaNaHARS: p-angapr more of the following forms, all of
which are used interchangeably. herein: (i) full name. (e.q. . tryptophan, .
er R BT (BT ab YA S (oG viced
heradte.), and (iii) one-letter designations (e.g., W, S, G, etc.). 45 "Percent (%)
amigR,Acid ALaKgNEe identity” with respect to a peptide or polypeptide
seqguence is defined as the percentage of aming, acid residues in a fiopal
canditfRE S 8 HIEPHRST BFE AR B RPURh HE S AR e P Pty ention
techthigusp ef ficlpeptidecigp Glypeifitid ccsonbivmueedftequealigning ilndogy, cell biology,
bioGRAHERS SR ANTHHERANCING HARS WG HESTAY o BRI SYE ANEHARHER D

ercent sequence identity, and not considering any conservative
W@“’H&fé‘tﬁﬂ%ﬁé&élﬁéﬁ%ﬁfﬁ%ﬁs@qMﬁ@é‘%‘eﬂ‘ﬁ&l.“%ﬂr@ OReEY Blarpakedsind
editttet ¢Santhingkpe ate hP &y iMoligciddegidertyatideitifvednths. sactiéde dAnimal Cell
cuiione v aeslal aie Wbl 10,40 A O 0RIaRGE-4ING BGHhrent
available computér software such as BLAST, BLAST-2, ALIGN or .
Proforauiigh omtasiiakey s Grlhrdumheke dkifdsifear rtivdetariie TCR:
TheanfvaRfiateCpaiarratam TOMMERIHNCEd., 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 interchangeably
herein: (1) full name (e.g., tryptophan, serine, glycine, etc.), (ii) three-letter abbreviations (e.g.,
Trp, Ser, Gly, etc.), and (iii) one-letter designations {e.g.. W, 5, G, etc.).

"Percent (%) amino 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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alignment, including any algorithms needed to achieve maximal alignment
over the full length of the sequences being compared. For purposes
herein, however, % amino acid 0 sequence identity values are generated
using the sequence comparison computer program ALIGN-2, as
en e bl R0 S AR i AR R H NE PAhep e
pol ypep ide*are used inter ngeably, exc t the term
ahgn*pe;ﬁbqugmerang Yesfedscid SR SRGEsEB ﬁngrhmem AT gercent

sequeRALIGLAKS, AMANG: A6iERIHRe A8y TbnRePiice sORTaralys 1afBig BP @e sequence
contl uous angd relatlve%/ %

1denﬁgpt er-%&ggﬁ %h%r}{%e ueerrl(%%i%l'f?ﬁ%l Ql(:)l gelqﬁencek%enpy Calf‘l be

PSS y,a pepti asalen
achzarmntunmooﬁ@xwyanhaamw;tum@mmmmfoms@lemﬁmmwbcwe

avai S5 cééﬁﬁﬁ@r s@ﬁﬂéﬁ?ﬁ&%@ﬁﬁ@tﬁﬂg@q t0 ﬁ&%@o@ﬂ@ﬁﬁﬁ ?@I@ASTAR)

molecule capable of transporting another nucleic acid to which it has

softyaren TRk HpkiRBe B FaAHF @R APRERRILS AR FEEPE X EPular
alighlaeh|enstraiigesh DA top intdaihickhdditonanBiNBessgments thedptbe 10
lengrﬁaﬁﬁ Aﬂ@é&% %%E%(g of 1584 Dg\lrggserﬁ&far pnather sype;of vggtor is

a viral vector, where itional segments may be ligated into the
sequARS® g@ﬂafm Bales A5 S CPEEAISAVERS EEEANETSF CAMBABIR ERMPHCTSH™ a
ALM&QC@elldm&MélalﬁhUheﬁtamﬁrﬁtm@ua&d (e.g., bacterial vectors having a

%erral gin of feplication and.episomal mammalign H%%%ﬁ?m%

vec OI’S e.g., no’n episom Ffmammall n &OI’S can elntegrat

excepietyg m@rmm @ﬂ%&ﬁqm@mmm@mnwmgﬁwrﬂ%a@o

contREIRDY AR 'é%ﬂikca{fﬁﬁt&lﬁﬁ'@e%ﬁﬁb*@ﬂ%ﬁﬂlyg@f@m&a MRrpavey a6 Favely
vectors are c able, of dlk?gg{%%thgde re aqlen S, %0 tVrV;Qé%Q &Q are
Shﬂgﬁg‘}gﬂ\?&gﬂ 582% SRIte erred aremn as ™ it

recom
peptdphessiengiie ofatsii{ Grisifiplyitvactin Brﬁamnwcmﬂg o iﬁ@@neran amds

eXPHaRSIGH ¥e&iRrs af Wil dnEecombiaamt ey @%hﬁ@]&@%@@%f&@ﬁié&apable of
the form of plasmlds In the resent s]peuég%#n%j #Iasm atnd cv L. mid”,
RSB TSI RS AT Bryfaﬁw Bl LHERhOSt Eominonty

YEThinG
whidls egfeie tonaofivettototiFle Iglrrmdl@dﬁuég loopinticidicheidtioral ISt Segmeﬂts may be

hgalt!a&e &ﬂﬁﬁ‘&%%@ VARG Qfﬁ{atg polym eﬁ&ﬁep%@ otidesoPfsanyigNethr, wherein

and include' DNA and RNA. The nucleotjdes can b

addgfional BpYhirgeracey isdHatad GHaLe BB GEBSrB A gepable of
ﬂutmﬁﬁdmiﬁ@ﬂaiﬂ@& rasany istbshiabalibptredntiodurtcoipr atettiat yetors having

a b&:@é}é@ %Fl NS ALRNARYUMRGASE. A7 RSSO SR GREHLR. £, non-

polynucléotide may comprise modified nucleotides, such as methylated
pissuRAb BRI AR T HET 4rB S ElRL bR bR sareRieh A e Jefégiaduction
intSthy el and eippatte deprianal alorkdwafiehabee galynef thiepolymentain

vectorse ate o ep aie 10 cfi Ieo Cel%gg%@{o%b F% rgy&;%l tﬂ%naﬁy &%@83, linked. Such

compon gleotl may rther modified after synthesis,
vec@réﬁragefgﬂeémdgm%ﬁs ViraeTEbRBE STV PSS M eRRRorECh BRI
vec@fswamgéﬁm@aer@m@mwumpﬁm@ mrrmmlmmmtwmmwmﬂgn in the

tlde th an analo rnucle tide. modificati n,ssu é(Ior5
for@x§ oset\l}\ﬁ TORE %rgea"ﬁrﬂ(é qs zm%’ rr(get phxoméL honates

mtq;ﬁmh@ﬂyest@@pi@hﬂfémbemme@nmméﬂﬁ@ét@@nelf:‘/)e@tﬁa with charged

linkages (e.g., phosphorothioates, phosphorodithio etc)
o T T TR ST B B R HIG IsRielg  olymers of

emnsie.g
mucleotides 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 DNA or RNA polymerase, or by a synthetic
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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nucleases, toxins, antibodies, signal peptides, ply-L-lysine, etc.), those
with intercalators (e.g., acridine, psoralen, etc.), those containing
chelators (e.g., metals, radioactive metals, boron, O oxidative metals, etc.),
those containing alkylators, those with rodified linkages (e.g., alpha
anom cle| Cld etc.), as well a unmod Qr
aﬂerp%ﬁ?ﬂlg g tla"”(-:stinEurthé‘?3 2Ry uen ° %“‘hs‘%%%ﬁ %ﬂ)één?rdl égr%flg p?g%—élﬁ%lﬁﬂoude
complveestiy akpnipdieotisp mer 8¢ f@rths(amélﬁﬂwfﬁﬁéﬁﬁh@f#ﬁaﬁé%ﬁé@pﬁomug&tmn

witiN25ANSIF-OrAR S RIBTIad kY iRians a6 &@I@félm@a@’ou@&tﬂmtmr more
to prepare additional linkages to additjonal nucle tld I a){
TR

of e AR B R SRR T TR SO AP BN EEgOE
exaifipie, lﬁﬁ)ﬂh@ﬁh’hﬂwﬁa@aﬁiluﬂcsgdsihiglteﬁbﬂwmpmaphggamsmmm@@gpmg
phofhRtRACHERah] Q‘e%c‘)oa@&ﬁ{*aﬂé}&@ﬁm&%rlghxf)ﬂggg;yg(,m%@gso be

to standard protecting groups. Polynuc eotides can also

phoypriatitingfsoRGs. %WW?IB%@WB@WBB%@“%F TGRS proteins (e.g.
nucHeRERKnKNeW o) sl yapiwamgxytmgzsqam ple), 2h@anétnidici2i@enl(d, 2.,
acn%ne aprsér%le%fe c% o Tihose, ;gag?w ﬁgmﬂalgggaca@%@@%%ﬂc

S eplmen sugars suc as ara ose XerSGS OI'R:{XOSGS

omq@ymm@slqgexghmaﬁm@a@aféa@éaMsam%s@gdlé@%f 454 Gefs PP

anoﬁaﬁﬁ@kﬁ;agfé %&wll%zsn %@Q@iﬁéﬁﬁtﬁ@dﬂ}%@éﬁ%baﬁtde p@ﬂﬁ?ﬁ({(ﬁdﬂ@) Further, any of
S lester jhkages ma ace alte Ve 1INKIN I

e R L ShRa (U N LB s o ATt o PRsphonae

Srogm tpd;dsisgiremgmm@remtmﬁ@ismmedww@aw@@@)g(&%%é Ty IPERYS

add(ugm'ﬁﬁ‘ﬂg&):s t&@m B 16l Wy%@ﬁyﬁé@ﬁ% oiﬁgr@éﬁkdeﬁdk%@ports

‘formacetal ),.in which each R or R' 25i endentl or substituted
Tt SR SR R G 2Oy SR AT DA A B e corpng

grotip kagejcaryl frakkdnyl Zammwbwdhhﬁémw@wbmwlsm b@ éﬂﬂmg@b@ ffandard
pro@&ﬂggfﬁﬁﬁmﬁ?yﬂﬁgﬁgtms' denticabot it Qﬁgﬁﬁg{ﬁgﬂﬁﬁ%@%@% 3PRlSS idose

all polynucleotides referred to herein, including RNA a —ry
g S RSB 100 YR B R R iy FAPEHR sﬁoﬁe%%he%awl st
ﬂu@m@mmmaﬁosa@gm@m@mm@pm@m thgtrarepyemer siigars such
as ar LRGL! g&%%@%l)%@? y%&QQHééé)%x@H&és%@&? é@d@&@%‘lﬂ?@e&@@ﬁ@aﬂalogs

oligonucleotide” and "polynucleotide™ are not mutually exclusive. The
andpbagif ﬁnenoaﬁwé\aﬂsgw% ECRSRYSLAs e SRy SHROGRPRBRCISSTE EB‘kagf’S may
be @bm&ﬂﬁieﬂfﬂﬂﬁiﬂi hiekeenrdagpdibeyd elgrutiehoton golplGiclnds biged: not

HmiSIEN, f%ﬁ&s %@4%&%@&%&6@% 0351 ﬂk%ﬁt%}’ ﬂ%ﬁﬁ&t@)%ﬁﬁ'&ﬁhﬁ;ﬂe o

vanant w er native o that iS capable of

<%M(tn@lﬁ@nc?ﬁﬁws §R¥RRy ﬁa@ B SO tRat b erh R or R
is ﬁ&@érﬁ&ﬁ@&& olaeGuTted bevkeimstiniia ilpd HQEE tyensitaliylyeteusiting an ether (-

R SR AR SR S A i

type sequence"general
neqcébensiwlaﬂ aﬁmm@s@@@e@a@m@w@wﬁfwa@}wmi@wﬁmﬁﬁwp berdn,
mcgja@ggl\gpgﬁmjﬁubstantlally impair”, "does not substantially reduce”,

‘are  substantially sjmilar" % ‘are subs nt| lb’tcﬁ'vﬁlegﬁd dvaflzagonged
there S S0y eér@‘ sad %ren%egsmée%u iCiehtly Righ degrae of stmilarity
geretiijeantwicrolpericvttse 1eireh ghrardhe toft okilisasserdyt legsuhgn about {200

nuﬁg&ﬁig@ﬁltﬁﬁg@ﬁ SFRNEEREMNMEER NG WO ¥RluBsiaRR QIIISOFA%utmally

exclusive. The description above for polynucleotides is equally and fully applicable to
oligonucleotides.

The term “hepatocyte growth factor” or “HGF”, as used herein, refers, uniess specifically
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 conditions that permit such process
to occur. 'The term “wild type HGF” generally refers to a polypeptide comprising the amino acid
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biological significance within the context of the biological characteristic

measured by said values. The difference between said two values is

preferably less than about 50%, preferably less than about 40%,

preferably less than about 30%, preferably less than about 20%, 0
seqIELSRPhABSR IR0 ARG Mo TRIER A “Wi AT A CaleR: Nelidlany

a value assocrated wittr a wild type protein and a value associated with a
refepn tfatetmippracst sarepoteind mRasely osawpEg@hRd "immunoglobulin®

are-pReshinieraba g ablyndng Mipanesiusense andinechidadarocioral

antipbadies (e.g., full length or intact.mpngclonal antibodies), polyclanal .
oo S i SRS A e SRR e o e sin
denoBantifiidies!sdigndeasdlobyioitinitit ikt codinod isiog icaiectiviylaande of
skl IS0 BRH O SREAIN ARURAYIRAMARL (RS ARSCHPRLINAIeE!85

_ detail herein). An antibody can be human,  humanized and/or affinity .
biolpeigtlignifiss ot RGOS QO MpRELoBIR) SPHBHRIGH S ARPIHELPY said
valueRtivbelyif rate ibetheexpmitimmpmfesabbmmam_ﬁ Ia%dd&stahnet Mf_@rmkybly
tess TRRBER40% HELURFYIRRS AATHANY 36, JRoREIBIF S HLINALROSAN When

resent in an intact antibody. In one embodiment, an antibody fragment
prefeppiy frss $1am 2baub i Ry St oI HRHRREC AR AP dres thiAddetains
assdbiet@bility touin e pnjigeann aneihenamhadinent anartlfody sfagmemtein.
for example one., that.comprises the.Fe reqgion, retains, at Q f
o B e R SRR B e A EA, ST e
sensp 2y inchideamisstipakertibedios 6Rn. BNdmMgHTS Bt GeRperdsmatentibodies),
poim@ﬂml%&'m&@d f ,%x&ﬂ@@ﬁ@ﬁhmﬁ@fmﬂha@@_@a%biﬂﬁm@ﬁws @ns eiay@aﬁml}elnt,
an anti ragment is.a monavalent antihody that has an in vivg half life.
a0 ST P DI T b e A ety o e ot
antifradhieamames/ (cofnpridedon eritigaatiiiigiegardnlmiidadnan IRdsglence
huns@R2R6:8fF aniafngLiRvivo stability to the fragment. 30 The term
"mopoclonal %Qtibgd y,. as used herein refers to an antibq%)é obt{;linedf rom
a popUikash Gretiiia Remm) Homd §EREE L AR BBt e T e mE RER [dhal
poranitipeliediyomprisitpathenoopafetibly aresideplica] by faptifors poysible
assRHRUYHPBEY HIRELWRH QRS ANah TAYRS RIBSEN! ih SAVGHYRGMS:n

Monaclonal antibodies aré highly specific, being directed against a single
andihdhy BRSEERARAINGTE TR TBIRIREPIBTSSHCRIRAT 47 P BrE SarAToHE i
the yipicaly Bhdimoigde. differghtrantidiiesidaestetody dinstchffdoentample one
tha%%mg@&%&m?@mﬁgabm%@&%%@%' RABHRAdY A5 AHeEtRshaganst a

single determinant on the antigen, 16 The monoclonal antipodies herein
assagfelerfiesiy i £ e BnTTRRay RSB GEH BYA R aspor S AT HE iBgyy
antibadyaraligitt ehalidldsdalenbcal fuithtion helheolagensnithtdings o naétgnbodiment,
an E&%S{? CS L, Aip %‘E%&igﬁ%%ﬂgfsgglﬁt%%t%ﬁ@ﬁ%%%ﬂ?ﬁf@rs%k%ﬂ&iﬁ? to.

a particular antibody class or subclass, while the remainder of the
simpiaR A e3) RAeertibarviffrbPHBIIS GO f5SPeRY B BBrR RS EIUEHESS in
antptibading deriveddrepmnoigespaciedRlobelonging ta anetiliantaney
fra%%?% or subclass, as well as fragments of such antibodies, so long as they

Xhibit the

The 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 polyclonal antibody preparations that typically
include different antibodies directed against different determinants (epitopes), each

monoclonal antibody is directed against a single determinant on the antigen.
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desired biological activity (U.S. Patent No. 4,816,567; and Morrison et al.,
Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)). "Humanized" forms of
non-human (e.g., murine) antibodies are chimeric antibodies 0 that

contain minimal sequence derived from non-human immunoglobulin. For

thenost R RUMAIEECRREPOdISE AR HAmas ERREROAURMIes in which

(recipient antibody) in which residues from a hypervariable region of the
a pogenstbiiedee PeIdE By Fhamitedentn KRy pRITRc SRS FOTegIoRdine
sequdftd THAB RGeS waRan aptihidy) speteasrbaosgingat 7abiitudar antibody
chas{ g BTEE AT RSABNA BeACSIR S0saln I ala cRReRD. I
sOne netances, ramewor greglon residues of the humah
corrpspondinaietaticeate aupledietideyi vedieapeindasy sRemiesRibRIpP D @other
mtit?d&?%%@%?nb@%ﬁ@%img{%%ﬁ@% gﬂ@hfcﬁ%’cﬂfdﬁ%{%ﬁ qtyr@sam@éﬁﬁlmthe
found.in the recipient antibody_or in t onoy antibody. e
oS RO GPO Bl BTN RS SRS VB e
Sei. tumm&j?ﬁﬁdfaﬁ%é}jy will comprise substantially all of at least one, and
typl@ﬁﬂ}ﬁé}ﬂ%&%&ﬁb&%ﬂmﬂm&d@%I&G@J&p&?@ﬁ%&%@ﬂﬂ@m&mm
hypervariable loops correspond to those of a non-human immunoglobulin

that 4 e A B STH SRS o GO RO AR RSB eI or the mostpart
hunifRtpdegiakidinsboguen tentheghbaianzedbantibododptiordiyhwiiidlise
frorf ARG A IS B HRNOL AR, VTG BORSIBRIBJORAF e

typi ato uman immunoglobulin. For further details, See Jones
regigh f aNardieTEe spsoiesydencr sRBYORERh A TRCE A TN BRI S oMB T g
prixzﬁée(ﬂaﬁ)ﬁ@l t}ﬁmﬁsﬁées;ﬁciﬁTﬁy, ﬁ%nﬁtj’hh&i.c@;i@&i@ﬂﬁ&{ﬁ%iﬂtﬁ%}, Seecalek
the fallowing reyiew, articles and references Ci rein: i and
e e AT SR e e o e B e
hunBibesidnes SOEFrMesa deHsiz3] sodmdiosmay ogBhrist M duidagesot
foufkdUf’ ﬂ@ﬁbc%i@ﬁegﬂib%&lﬁ& dﬂﬁ@e@&%)ﬂﬁ&ﬂ#?&ﬁﬂeﬁﬂb%ﬁﬂﬁﬂf@%ﬁﬁ Yo
ossesses.an.amino acid sequence whi corresponds tQ,that of an
For e SO CBE Sy rr P i oL aieed SbCty il cibeise
subtsiinityRbisof ot Ierskimg. hodapicatitboeicerabldidensed Heybich athps
subSiefinitioniodaHa MR R ARRAEY 5 REGHiEaY 18)RH6 65 AnbrimmRiZed

. antibody comprising non-human antigen-binding residues. An "affini .
e T L
seq@DRRs The heofaikidhrsbodyippéinnisip roliertse roipptive afffaaePIHEAABBOdY
it RhAHGRR: SRMRAEEhIN AR HBRLANHAOG: Whith dass Rl desse ot hadRs
_alteration(s). Preferred affinit mature%)r?n,tlbodles wﬂ#w e na?%g%qgg
detiliodpEBI It MHIB A0 e b RSP ey U4 e
(19a8)j botiassareprodycSty. piob AdieSoRrbIMin Tbmakat M dolevanaleview
artiBl JI&CJ&Q%%&/&Q&@%@%%%@ Aaseiibes AR makationpy VH

and VL domain shuffling. Random mutagenesis of CDR and/or framework
ImpaapiubA0s Heddrbdh By ndisalen i PROERECACAT Y8t (GEN25): Hurle
ancPdi3808r28 LH.(2294);. Seinenes dloddene 169:147-155 (1995); 5 Yelton et

o, 040, 15594200 419580 leshsRnS 2l dolamesaty
corresponds to 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 cornprising non-human antigen-binding
residues.

An “affintty matured” antibody is one with one or more alterations in one or more
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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(1995); and Hawkins et al, J. Mol. Biol. 226:889-896 (1992). A "blocking"
antibody or an "antagonist" antibody is one which inhibits or reduces
biological activity of the antigen it binds. Preferred blocking antibodies or
antagonist antibodies substantially or completely inhibit the biological
of the antigen. 0 A |stan bod as used her IS an,
A {Y "gc‘}umtn abmé?reﬁlége {1e4s ﬁ'ep or'th m‘ﬂf;unc{%lonla}fl zlct?\%’uz\?a% g
quﬁfﬂg’p@ﬁ:ﬂéQﬁ?ﬁté%éé@%)diwrd@rs aﬁﬁﬂﬁammga@altwo‘ﬁﬁmmh‘ﬂswm

shumad.t@ghaae%M{ﬁ%@ﬁ@@flbﬁ@rﬁn&r&aﬁm&ﬁ%ﬁ&%@&%@@lﬁptﬂsﬂ%

thod of the invention, This includes chronic. and acute disorders or

et ”&lféﬁ%@gtﬁéﬁf’d 6 s Q ARG Al LErEBISE Gt HeBrad& 6L I E RS

YelwammaVidthe distitte 9-aiEstioasN brkimitungleXamples bt 3450raA218-80
asPsradgen e Malianesangdesisy tumors or cancers;

non-leukemias and lymphoi d mal ignancies; neuronal, glial, astrocytal,

hy it BISPRIBSA AECORYE o8 G ABO R CROPRAYAS R15itRBRAIDSiR 21 rediees
blomgﬁﬁbﬁﬁtﬁll@ dtgaedaf@eandaméamraﬁm& bibvLp elegiigepggganerative
antbode E {‘%&0 ?Qc‘?s' j‘geﬁ@lﬁg%%‘l‘t‘?q% Qngéﬁoﬁf@s related to

mitoc on I’Ia met ects erms "Cell proli f?era ve

disoydes; Rnd: ﬂﬁ@dﬁ@;ﬁt%%@m@aﬁ felgriashispriars HNala% BaReniiethe

Wth ome degree o abnormgl cell proliferation. In one embodiment, the

nggﬂng 8??@?%\??\/‘3’8% BRI S Tumor”, as used herein, refers to all
neoplagiic, Gelh %F c%[%ﬁ?f%ﬁmzs %t&%ﬁt{&? %E%rb%ﬁéw?m%”d

all pre-cancerous n ca cerous cells and tissues. T terms

treampné sith ayReianee/goleclp Srontdiediobte doyerion p?mﬁaféﬁ% gheeHgsnd
acul\disoHHERQIT @r@mﬁmﬁiﬂg yhexchigiv sl iaidribio wiaeai ﬁrea’iaﬁogems
"cancer; and " ancerous’ re tq or descrlbe thep@ |cg\ o n[dg on in
mannal 10 the disorder m fwn MY ﬂeb 1 8 Off ers% e treated hersin
mammals that IS typ charactenzea re Julate ‘
mcgﬁs\m%@mm@ﬁdthsﬁ@%mm %ﬁ@aﬁé@ﬂm@m%ww@mm@wwm&
naﬁaﬁgingmaadﬁmawapWH@@M&@M@@@M Jehdesamice eBal, stromal
rticula e Ies of ﬁh cancers. mclud? multiple énxeloma S uamous
o ek L C G e ISP e G Caca) e ores
an%@@ﬂeﬂarelmsg‘fdmé anmglsosdﬂjambt@ﬁ &an@mehﬁmﬁkheﬂm@ommt@f

the peKitRRBL B NSRAIOCANY AL SABCHd pITRIRERINRb LRPCRENBRSALS
cancer, |IO las oma, erV|caI C ncer, OVﬁrlar%%l ncer, jiver cancer,

ab%%%’*e? Eétﬁcé"ﬁf okt ﬁ%eeborfe%éioé‘gﬁ BRI CBFTRROAPRE IR

celbprgbferatiialdd®denitarinestarcinoma, salivary gland carcinoma, kidney
canoat(g.g:, #6808k Gl LArciRmAN t8IYeI-CRNGRE WA QIR GRM R,

vuIvaI cancer, thyrgid cancer, hepatic carcinoma and various types of

whetbsrmalgRw Bemery 2kall Sserarararnos bsaterPussrdis A by The
terimt EpeaatiQridmancatis Mptitprdiferasthe diwtdeal Cpwhtafithelindisduad or

iRl RINGIGaIRH, 30D &AR DEDeHoimag gifher for 5 prophylaxis or during

the course of C|InIC€:'1'| pathology. Desirable effects of treatment include
preveRtilfgSc CaPFen R dr FECHPEH & et ik dekiBnaA RIIBT BrLgiherpdion in
madimiiyshitie ftptfailnyharacterized by unregulated cell growth/proliferation. Examples

of cancer include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and
leukemia. More particular examples of such cancers include muitiple myeloma, squamous
cell cancer, small-cell lung cancer, non-small cell lung cancer, adenocarcinoma of the lung,
squamouns 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

or uterine carcinoma, salivary gland carcinoma, kidney cancer (e.g., renal cell carcinoma),
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direct or indirect pathological consequences of the disease, preventing
metastasis, decreasing the rate of disease progression, amelioration or
palliation of the disease state, and remission or improved prognosis. In
some embodiments, antibodies of the invention are used to delay .0
i devel%gment of a disease or disorder. An' eﬁte?l ive amoynt" refers tg an
fver G RIRSAIR AT o UEXY S2nERH TP P BE b AR HERBSmRgtgariots
typachidreadtivel desiredctiterapeutic or prophylactic result. A "therapeutically
efieqiig.ament ata-suhe aeealerdl sk BRI BUPAAIRUAE e

antagonlst may vary accord In\g to factors such as the disease state age,
natgga) capseRENERIREh Y FrdliDRinEITeaind- tid Spiy srfamoed either for
prophipiatancedmnme tidlemsgostist picaiagenist tDalicibla desikad responsadnde

pre%%d g IvlriduurtaénAcgh eutlcafl &h efgt?é: tlYI%anlpoun} 152l S iy 1In{)W Ilgen? 3 any
tOXIC trlmenta ects (0] e substanc molecu e, agonl

dlf%’rﬁf?ig@ﬁ@?%‘@lﬁ%b%@&%‘}eﬂ?és @ﬁé‘?‘éé’é%ﬂ’f@aﬂ&ﬁ%ﬁéﬁ Srglastisierdegreasing

the REOBhYIRGHC B RERG venaRoRIE 6?{;@1&2%@61”@5@@%&5@5@@“&% Rhnission or

im rgggfge%aréglsl‘o erlods f ime pece s gé c%t%chlevettgle desir
rop ?f et ?Belnﬁplca y“but RO éeossarlh/vglfﬁc’é%ep*fsbeg I%éﬁyc

devienenigfacdisesiglsiedisorsidor to or at an earlier stage of disease, the
Prophylagicaly SHeEHYe-AR Bh WHLRA leesdbandBeIBe  IREKIGRHYAs of tme

effective amount. The term "cytotoxic gent as used herein refers to a

neCETR AR HTAE MR HSTLTS S TRRRN R T SRS E8B1Is and/or causes
destAittherrpfutietidy Fifretieemmsintenteshberagseimolacderaliioaintivation, agonist or

a.m%&%ﬁagﬁv&y 8 din lx%?a&%% M@h&ﬁé@ge%[&ésa&' a2, E&?w%?&t of the

radioactive isotopes of Lu), chemotherapeutic agents €.g. methotreXate,
indiyiual i e ARkt Rl Hé.i’fﬁﬁi‘i’n’é’f?}f‘é“ RS aBtepmiTtie)cticit a desired
respenserinhtei imdnelphale hanbemriyeily Efeahlosamntcl Bavnetybibichanpthee or

dedMRIGA %@&s@%ﬁu&%@?&%l@&ﬂe”%m&%ﬂsﬁﬂg %9 ¢ EBu&?e&H&é%?Nﬁ

enzymes antibiotics, and toxins such as small molecule tS)XInS or
thegipsphsali By B0 civetoin eoPBYRtERAlY RIFRFANCHTRRTYT BHTFTAP Shigipunt
efftathedingdsagaentiondiciviinn scthareqfiandidve Madesifaptipifiat@y result.
e n clo be ther cyiotox are descri
B B AR BB P B carir

Stagéwéﬁﬁﬁ%rﬁmﬂzh&’@@m% sfferidvaiearesmpbbnirudbrariv trcpetivalbnt

effefticaneeiatzxamples of chemotherapeutic agents include alkylating
agents Such as niglepa.and, 32 HLIQRANS, cyeios hosﬁ.ha’}?b Q!
sulfonates such as bu ﬁlﬁan |mprosueT an and piposu an azinaines Such

preyetieihe derspan e‘éﬁbléw@ﬁé,qwé@a riedipriion ed eotisd Gha; teethilimtgnderkio

incARR m@m{a@ﬁ@@w oG aifelarne HiIEMasADS oif

ietyl ide, triethi Ienethlo hos ramide and

ARy e i

o R R SEISSETE (SSh oS I HUTECAe e vins
alkplgidg dcimoinehe av thinpiothaoin (Wl dinguli eisynthdibramadogyen C,
chm%eﬁnaaﬁr&%{a%%@léﬁ%@&%&ﬁé&@é:&@ﬁ%&%ﬂé RENZGIRS M reof such

carzelesin and bizelesin synthetic analogues); cryptoph ycms (partlculary

s B0 ISRl R i AR RS DR AP 518 St A PN, ERIGRAP AR QhreoRyeRfAgeally

actine teyinthetieaadl Gues], KAH2 X8 aiatloC B, Thing fragments and/or variants
thereof, and the various antitumor or anticancer agents disclosed below. Other cytotoxic
agents are described below. A tumericidal agent canses destruction of tumor cells.

A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alky! 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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eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen
mustards such as chlorambucil, chlornaphazine, cholophosphamide,
estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide
hydrochloride, melphalan, novembichin, phenesterine, prednimustine,

trofosfamide, uracil mustard; nitrosureas s ch s.car
e RO e L TR ST et S et

SHRE Aimustine, an )
acetagtibintiessudly dsltitecie nedibmbtwmm@@@m@ﬂ@aﬂth@ahdré&the synthetic

ana§%9 mﬁz!,'a\éc%’f} l%?&liﬁvﬂ Q%ﬁ“@fuie@bﬁl&ﬁﬁmmm mm@dﬂn(sca&ema,and

Chem intl 33 183- 1866% &ﬁ% ICI mcly { o
bizelgmemEhsts aBT’%%’G@pFFé’ SR AR ity oA TR
8); &Mﬁ{é@ﬁmeﬁxﬁammﬁt@mmh@mogmmamMemmF@mapndtéfiﬁl -TM1);
elenth uet)h ne aanrcl,ztla E'& LSSa(}%:ri Igﬂ %S@fséﬁ@%WMtﬁgymxgm

cin, azaserlne cactlnomycm carabicin

chlc@amhvmbWmﬁ@bﬁﬁﬁwmaamﬁnwﬁ@u%?&ﬁ e

meé%%%@fﬁ%@ﬂ@ﬂn&ﬂ@f&hﬁﬁheﬁ:ﬂkﬂﬁy&mh&egmmﬁm ABRMANNCINOO

doxorubicin, (includin 0 |nod xorub gn
mustard: Hitrpsureas such as carmustine,
Phep S SO ugtﬁlox%?rg Sf‘ccglﬁ“ B§/ar(folmo oxorubicin and

chlatenotycioxbretsicitie d piragsiom nERRiIsicIRd FARMIBISHNSHTRFDAMATH IRGR 25 the
enemm}fﬁm&éyﬁb gocﬁﬁ:ﬁ@!iﬁmc @&exﬂl@%ﬁbﬁﬂﬁh@@@@mﬁ%&iﬁnycm

olivomycins, pe Iomycm otfiro cm , i
cal R PSS i ARPERY i e ooy,

dyrearebicincladitiervigteiioites; @wphcaglm@th@w%me AP BRI GROTREEITSIIY:
we@é&%&%@zﬂﬁ@&%ﬂﬂ&§ Qﬁ%ﬂ%@&'ﬁltﬂiﬁé@%@%@?@dﬂ@@:ﬂ%ﬁhc

trimetrexate; purine analogs such as fludarabine, 6- mer%?éato urine,
R MITERTEN RS ORI AT G s 36 BeeITSiRG,
cacBizagifidi) e nGhdadineymarimefurimylaimbier dideckyis iirimonycin,

d%’&%&éﬁ@'ﬁsﬁbﬂgﬁ'@a&% Hoyurid msﬂa%og@i&m(@%&mag

romostanolone propionate, epitiostangl, mepitiostane, testolactgn ntL-

(gl RO s M B SHAR AT PO B R TSR @Y FER S coribicin
and SRISRIRGRIBIEL), aglfﬁeim Acidbiate ilattnenatdopt Bemvanidonlydositeh

I TFOIY ClIl
snlrétn;?ncgg%étel%cg%chddngﬁé d.l; ST nesRE SRRl RIS B8 iromy

amlne cine; d|a2|quone elfornithine;
Puwiiyinivirckeeteite f%??@ﬁﬁtﬁﬂ%ﬁ@“@ﬁéﬂﬂjéfﬁf‘?é%ﬂﬁ% ﬁrﬁ’r@”h%’&%?l’jrea;
AdSMiRaRLIonigR RRensRYiassincids suavecuarayidisineramdcil (5-FU); folic
@ g{mtog'pu% mitoguaz eﬁgemnk (gxaniLe g}@m ORIJANMALILARINE analogs
RSE phenam plfar ICIN, xaritrone; podophyllinic acid; 2-
sucitiay fiydinabivk Spnstetieniriee, ﬁm@n% KRS HBY EBHIE R pES such as
andalHal Brerhdsls, FuaananORYieRexFaeathizaxisosizfing ddgfluridine,

spirogermanium;tenuazonic acjd; trigzi ) e,
enﬁcﬁa'?"?r%ﬂ’ﬂi?éfnﬂ %eﬂsésﬂchhotﬁecsenrg%e’ RS ok iona

epierraoolimedjtiovintio, st anguininejranadsisash %ﬁaegﬂs@teaa@%%@m
I DRLROBHSHNG T@l&gﬁfﬁp&@h @'?@ﬁﬁf@l&cﬂl?ﬂi@@iﬂﬁ@, Q@@;}H@\ﬁjﬁ@mde glycoside;

arabinoside 20 (“Ara-C") cyclophosph e, th|oteIE> ?:&a ise g?go ne:
@Wﬁ@‘ﬁé@ﬁt%ﬁ%ﬂs@sﬁw&s %ﬂ%’ REBIEEY: PRACEL 5%'“
deﬁqadakiﬁé\hiﬁiihﬁ&ﬁéem&oph&mfkeé mﬂiyumnnceﬁagﬂrmmhmggg}p@q@ gallium
mté é%lfé)& gLpaclixe! (menceni 2@@1@&9&'%@}4 RapRefSine and

erg, Nlnois), and TAXOTEREO doxetaxel (Rhone- Poulenc
mp@@@gpcmﬁtwigw@e)}utoxammne mopidanmol; nitraerine; pentostatm phenarnet;

pirarubicin; losoxantrone; podophyllinic acid; 2- ethylhydrazide; procarbazine; PSK®

polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;

spirogermaninim; tenuazonic acid; triaziquone; 2,2 2"-trichlorotriethylamine; trichothecenes

(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;

dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside
20



L5

20

25

30

35

5 chloranbucil; GEMZARO gemcitabine; 6- thioguanine; mercaptopurine;
methotrexate; platinum analogs such as cisplatin and carboplatin;
vinblastine; platinum; etoposide (VP-16); ifosfamide; mitoxantrone;
vincristine; NAVELBINEO vinorelbine novantrone; teniposide;

e rg%trexat? gi}ggnom gl %3 amln xeloislgX SD;(:] 'ham%ﬁfﬁ]blyyem

OpOISO ro me ine
Sqtr@mmdslwc ﬂi’wqr@mn&é )aaBRé’a?ééMEa |ﬁeen©1@ndfmﬂihmmnwed

narfags&m@%%nﬁﬁyéemgﬁcﬁfaséarﬁmefﬁ,%@fpw&zéh@c@%%&é%mgmgég in

the definition of "chemoth era eutic aggent above are anti-hormonal

Wi Aeqrt S ETOEY SRR S GH o SR A BB Stich as
chlantibesitOGEMT ARG setettdies Strbjeuascepieraynoplaier sSoRida),
platﬂl%dd{?ﬁoi?E&@ﬁ%&%m&%ﬂé'&%@mwﬁw%SJIQL%V@Mé AUHIERIP-16);

raloxifene, droloxifene, 4-hy roxgtamoxﬁen 5 trioxifene, Keoxifene, LY

fosaisER AR SNgHE A NA EECRIER viferibinr orAuaEendi fRtRasiec:
eddﬂmtalﬁhﬂaﬁrkhﬁyeﬁzyﬂi}ﬁo@fmﬁﬁia&ﬂavﬂ%ﬁhlréﬁ@tldl&tE“iG-G}S{ESgﬂﬁbﬁiQﬁﬁdGHﬁlﬂiiﬂr

drenal gla mple 45 -imidazoles
w?r%?%gf@ f%ﬂ' %"&g@g}f F‘ngeﬁr%i g%e gtaé %8?\51&&1 ﬁf@mmbme’
an%b"ééﬁﬁ’é%ﬁ*éa%j AsRssteifsalisdreisler RRIYISTRES Yoo 8ie 2bPEMARAO
letrozole, and Oana y zole; and anti- and[o ens such as
RS AR AEC Bt TR SR GoR B !
ageats thok acitabimilite mr’é’nulbkbtmenﬂa@ﬁeasrd e Sired mmg;;rammée

se@m@g&@%t}&%&@&ﬂs&mw@m@@ﬁbm It ERIERSIONAlgRReS In
&gnah{\g)ﬁ\é 5%5 implicated in abherant cell proliferation, such s, for

(inglRein i e RioR R SIS e i AreesiFen
tricedeneskeonifem it 1@6@,,%%%YME&W)@M&M%&MS@

mh@&i&ﬁ%ﬁé@&mmgén INERAREN PH I8 A NRIRRY VACEIESY iﬂfthe
adgggam%e ALLOVECT Ovaccme LEUVECTINO vaccine, and VAX

dp @S AR REPRY ﬂé%{}ﬁ@ﬁ@ﬂﬁé@ﬁﬁl&@%}wﬁ%&ﬂ%%@%ﬁ@
meighibitacetAB ARDBMX EINM Ridimandnp rmacatitidatiyvate SRIFHOR Gl tesrozole,

PE@B&H@A% ASHYAIVES Aot RS éa%%%ol@ a%oé?{{f‘aﬁﬁ?l%@% %R %E‘hu‘é\éﬁﬁ&‘e

used herein reférs to a compound or composition” 30 which inhibits growth

nitppande) BigRaiovrre e et a BRI RAS rsitahias &hlétﬁéf‘oi{@e
nudH6Siay dRtysie. ahiigg); thﬁgf@wshgaﬁubl&etmagﬁmxm&yﬂa&xmembmhm

ex rgs Al ?é““é’n'éﬁdé’ 0%6%1 E{% 1298 oL HGE r%gtdcec‘:ﬂe?g%n a%‘%”ssu s,

ase. amp es bItO agents INC g ntst
forﬁﬂ‘é?lﬂé’ﬁ?@@?é@%@ﬂ%@%%@@ﬁ%%ﬂ@ phaddic %ﬁ%@géﬁ@mr
(. me@mm@id 5 mrﬁsbza}m@j\dnamssrm&@taﬁaﬁ&mﬁwmaacﬁ@ebmmgsgene
include the 35 vincas. (Vi Inblasti
e R O A e e e

Vic¥dpasidecianid” BW%@Q%ﬁ%%ﬂﬁ%@@@%@s@@ﬁhﬁ@ﬂer
ATRIREPBhasearest fakaxamplanPNAalsialing, agants SYSR@Rs of any of

. en%goxﬁen prednlsone dacarbazine, mechlorethamine, cisplatin,
h

%trexate 5-fluorouracil, and ara-C. Further information can be found
in The ¢otetulsiBasisagénCariear pie hetels abfiaranthsraphuetist cGhegsiaen

witetSRHHEE sftCYCl iR AR PRCGOIERGT AN ANEREARIASIC AVHER ¥ er
in vitro or 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 11 inhibitors such as

doxorubicin, epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that arrest G1
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5 Murakami et al. (WB Saunders: Philadelphia, 1995), especially p. 13.
The taxanes (paclitaxel and docetaxel) are anticancer drugs both derived
from the yew tree. Docetaxel (TAXOTEREO, Rhone-Poulenc Rorer),
derived from the European yew, is a semisynthetic analogue of paclitaxel

XOLQ B and docet | te th
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name of doxorubicin is
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chéfically @ﬁ@%ﬁtﬁd@ﬁﬁﬁ@@%@@gﬁ%ﬁ@gion unit/metric, while retaining
a de ree of anta on| ctrvr eral, variants,of th
B 48 i R N T e Sy )
Th@ﬁevse@fueqtsseméebemmbsm@nedtlpyotrthemanﬁmdnahmgdamrfww\ﬁer
chdﬂé’éﬂ delhie &H@g&@ﬂﬁ% féﬁ&%&'&@@e@%&%’c f&ﬁ&@eé’ iR ‘éti'ﬁ%ncedmg

between two residues o t e parent proteln/pe e as well as the .

A PR BT P ORI Eh OB Rg PLeraY AT ETro R FRR Fhedis - otiianLe 2
pepidatidingpive entagonersi duiesstGatie @iteNl%e §LRNREZ A5 nsivinoacid

anﬁ%%@&%@&&ﬂé&%@%& \Qfﬂg&'@&%ﬂé&@ B?Q'?éﬁﬁé&%%@éﬁﬁ%&‘}’&% 1800\ gonist.

favorab e cwcumstances the substitution Is a consérvative substitution as
groetihe ek oA Sshaialy B sATRRIC L E BRI e RHHE Tibien
mf@’éﬂﬂi@tﬁ@dﬁﬁﬂ&pﬁﬁﬁ@lypepﬁde 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 guantitation unit/metric, while retaining a desirable degree of
antagonist activity.

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



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 therapeutic uses for the polypeptide,
and may include enzymes, hormones, and other proteinaceous or

non-pro %lnaceous materials. Pre aratloqs havmg pjgeferablx Iesc§ than

SeTYHER By A8 itOr oA ‘é%slrg amina Ing gmataral &:ontamlnants)
subpiiafena hivedeos, thiodeBLRO% em@%p@a@ﬂ Prefer abignieys ddavessble

cucﬁﬂ@@%@ PUSASLARSHered o hesubsiarlirly.Jdaelaieds Aldsolated,

recombinant ly-produced peptlde/polypeptlde or biologically active _portion
ther@Bf 18°HEfe b RPELESI AR PR B are Hieibinio s attive
fragmexti mg&maﬂ%ﬂt&peecﬁeﬁ&ldlyrdms ¢hapoﬁ@%pﬂteimrafmyetewﬁhamabout

Cor&% }ﬂéﬁl%% m&a?sbtﬁytté %ﬂ@lﬂmgfe% Sith dlagilostlc or

pept| ep e preparation. Examp es of coritaminants 15 include cell

thergapig, v@@m eolitpeRHEr st SR CRIUSSH A HUUERE - FUAREF vitro
pro@yiihRaisortiih proepticeinolaRtid @r@%ﬁ@ﬁ‘d&ﬁ%@p&%@ﬂp&ﬁﬁﬂm 30%
by (ﬁa%f!g %%/(5 %??g%ﬁdlgdz c‘?}{z‘? SSLLOC i In a!lf" Cﬁé{ggdns% {tylgs he egag% %ss than
20%ioftGiead m:@imlg)ythwm%wnmmmmaﬁ@@s@%@m{@@nmlly
isol L MR AR AU BtibioRan -FBIR A peﬁt%%mwém% desgribaselowin
reference. o arF aC| %Iassgsfmaaé SFH tro% ced and the %gaucts
poran LuSrRof 1RSSR SR AN ERl ek AR b RS PrETE e d
rep@&ﬁmmmfmélyAlas(mM%,Qufdfbélyé¢8Ngr(Rf)dyel@in,aa@mrlafsrams'de(ﬂﬂ}han

aboqvmbl?ftﬁépeme@fq u&e?,s&)@@lae @gaagéaofﬁygl roﬁl@zﬁﬁﬁ}rﬁﬁ&
na y ala ala IS asn,

asn; glu asn Glu asp;
1“‘4‘;%: Sil@{‘l‘ﬁ@&?"x‘ﬁaﬁl}ﬂé‘f %C%ﬁn‘@f’%ﬁ’ Bﬁﬁ‘&?ﬂé’“ﬁ&%l&‘jﬁ”" Sy“‘hem
of theopguckipolfpenpalz.met; ala; phe ile Lys (K) arg; gin; asn arg Met (M) leu;
Dhed!)%&uam%l@&ﬁéﬂa&adf PG A S SO B IR AP R ASHY: the

cys c
heading o preferrea substitntions". If such sabstitutions result in a change in biological

activity, then more substantial changes, denominated “"exemplary substitutions” in Table A, or
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 Iys
Asn (N) gln; his; asp, lys; arg gin
Asp (D) gha; asn ghu
Cys (O) ser; ala ser
Gl (Q) asn; gl asn
Glu (E) asp; gln asp
Gly (G) ala ala
His (H) asn; gln; lys; arg arg
He (D lew; val; met; ala; phe; norlencine leu
Leun (L) norlencine; ile; val; met; ala; phe ile
Lys (X} arg; gln; asn arg
Met (M) len; phe; ile len
Phe () len; val; ile; ala; tyr tyr
Pro (P) ala ala
Ser (8) thr; cys cys
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Thr (T) ser ser Tip (W) tyr; phe tyr Tyr (Y) trp; phe; thr; ser phe Val (V)
ile; leu; met; phe; ala; norleucine leu Substantial modifications in the
biological properties of the peptide/polypeptide are accomplished by
selecting substitutions that differ significantly in their effect on maintaining

bubstitugoh Uibe exatnple ac 4 5 sheet o helicacapformation, (b) the
‘hnrgp m\/ IJnlnhnhi:iI\T/’ of FWQ&MHJM&M ulk
hf the sid¥"¢Rain Naturally dE R FPeEldues are divided if#6 groups
based oY #éMimon sidé<s amstophsitats nerisgMobhobic: drleucine,
met, ala, val, leu, ile; (2) neutral hydrophilic: cys, ser, thr; 10 (3) acidic:
asp, glu; (4) basic: asn, gln, his, lys, arg; (5) residues that influence chain
orientRABRIG ogiEcaion® t%j"&rIEiPX%%E? PERSHISIE T SREEFeahRaRyde are
accenibBtitedion selwilientaiisaxchan dingldfen embicatlpnetbdir b ¢chesenciastiemg
r : u
o B A, Y6 Dy
shegf tnigieH soniBaERiimothe lhembreges ey nhiinte! tineltralaeldisrere
sitephRiRPRCItIesitlhiesifetiRan thady i lesuisl RiplasatR\Rdidareironps
sidue. For Salgg_t%ggies the sites of greatest interest for substitutional

r
baserﬁ&t%&%%g?s generéﬁ)l/]t%efﬁgfude the hypervariable regions, but

framework segian dh3dialteradions ate:alpovaoniemeplated. For antibodies,
one type of substitutional variant involves substituting one or more
hypervarialig ragiimhyasighits: afq @ardnt antibody (e.g. a humanized or
human antibody). Generally, the resulting variant(s) selected for further
developmeit wilflisagerigiproved 25 biological properties relative to the
parent antibody from which they are generated. A convenient way for

generatipg%béf‘?’§ﬂf)§ﬁﬁ}ﬂolﬂélI\Vﬁﬁéﬁts involves affinity maturation using
phage d'SpéﬁyreQH&JLyﬁxgﬂi{ﬁ[%{u@’ ?E}{%H&Rk%s‘a?lgmﬁ%?w 0. 6-7 sites)
are mutated to generate all possible amino acid“stibstitutions at each site.

The antibogiparthusigenciateshare displayed from filamentous phage
particles as fusions to the gene If product of M13 30 packaged within each

particle. Thécphagesdisplayadiatiantsidirenthidexsbregngd famtheiof one of

heliQiogical.activity (8.9, binding affinity) as herein disclosed. In order to
identify candidate 24 hypervariable region sites for madification, alanine

scanfiHgrHhatAFEPRGISTOAN B HRA YA S8 T IRIRAHR Oy PERRAIAB I PEgidhthe
art,refichue subemitribilyi nffesigy ticamtlyvity shitigbodpinBingxample, 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
include the hypervariable regions, but framework region (FR) alterations are also
contemplated.

For antibodies, one type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody {¢.g. a humanized or human antibody).
Generally, the resulting variani(s) selected for further development will have improved
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 arnino acid substitutions at each site. The antibodies thus generated are
displayed from filamentous phage particles as fusions to the gene I product of M13
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

24



20

25

30

35

Alternatively, or additionally, it may be beneficial to analyze a crystal
structure of the antigen-antibody complex to identify contact points
between the antibody and antigen. Such 5 contact residues and
neighboring residues are candidates for substitution according to the
techniques elab in.onge s ch variants E%tgg t

hypervan?'iglu region %safted L f c%ﬂtm, et AT PR A ﬁ
ane lants IS su jec 0 screening as descrioea nerein

ldermﬁn boplicetehle segperissigreperiabutngrsesoiiieavhe tﬁhﬁé\i@ﬁﬂ*ﬂ@é@ﬁs may
Ait&ﬁaﬁ%%ct%%aﬁi‘wah§riﬂ@wisbosemfct R Ihiwfk;@%amq &ﬂ@iﬁpﬁiﬁ&ﬂ%@%@g
amino acld sequence,yariants o e antpo are avar
St R e b e e A b et !
contegtiseldtisrafdori ghpatugaksdurt erdirntdsldes Bofubstiorady cowdinatpdimino
teciﬁ;?ﬁqeéag&ﬁﬁieﬁ YRLANSLQr ALG Q@Fﬁﬂ&%@%&i&ga@&‘ Qi%%&i@r mrediadad;cor

site- |recte muta¢gene5|s PCR mutalgene&s and cassette nmtagene5|s

subjseie AT PUTENRRTHIFEUR A dREDarishtV e FURSH U MIREcLiRIBAYS (5
moté mayabea@bagﬂﬁbiebmsammuoemn&mm?mno acid modifications in

an ke [eglo if&%'ieec&”é&%m 1 iloo%'iiﬁ%@%&éi]%é 08 DY RRUARL AR GOy

generating a Fc region variant- the Fc regidn variant may comprisea
PrepaypAaY CEaFsHicH Bethgenkeopadn, theﬁﬁm'iﬁi?ﬁ‘@ aretydrinciysabtyr 4562 Fc
limiRgIRNsCRMATEINDh AR Qéhﬁ@iddmhcﬁ&@ﬁﬁﬁm(ﬁagy a&uhﬁtgu&aﬁe afione
seafinSLEAMINe ACid positons ncludinghat of.a ninas ¥eleis, £0.10.00¢
“IEhbo e ereglo va ant may dlsp aya neonadl Fe © ’
PCRe@e@weeiscmd)cbiﬁmﬁglaﬁmymsw VailiahPiﬁEﬂFe@i@ﬁ@Wé@mhﬁ%fan
veiggg@pt@@iﬁiﬂm&gification at any one or more of amino acid positions 238,

2523:253 é54 258, 256, 265, 272, 286, 288, 303, %3 307, 309, 3

312994 5o 5aNC RIS CPAE Os PSR gS BRI SRR T oeion
of thd ﬁmzmogi@sﬂmmlmﬁum ®f 489reruWT. tittvdFEreglon, aiﬁqremgmlth@lant
Thmbgsmaﬁ&ihﬁm?& Fiki?éii{?nil&?f%% &i%@ci:%eﬂ&@t( thenEkhingex agdn,

Kabat. Fc region variants with reduced |n ling to an FcRn may com?E)rise

Ig%oaiﬁﬁi%é@lﬂ%aﬁm%ﬁgﬁ&ﬁ@fw%ﬂ%ﬁ@%’@gﬁﬁ Ro? S EBORH e or
moR52ninb 3¢id pdsiAbhy, iIRSBIBEAIhB86a BB 400¢idd5, 433, 435, 436, 439 or

447 pif 1S RS E5Ian R RIB SRS PURREY I AL INGULRIIUGR AT HGEGior

re ion is that of the EU index as in Kabat. The above-mentioned Fc

B a AR O oS Pk AR TS f LA TR (FRIMRESE AP BIA ARG T Elpsfon at
an}&mﬂ; oompt sé aitrmmiibpacidomAaliCStlopsat Ziy 2ite A6 MESe2GR AR BSS,

3033%“@5 %9?'%9%??831%5%72@% 23%% ?6%683’9%73%5?83% 344, :?8%23&1300 413,

413, 424 or 434 of the'Fe re
“We‘iﬁ%% dﬁ?@éﬁﬁd‘%ﬁ ?Hé%%fdi“fé@%ﬁ%ﬁ@%her’@ﬁiéiiﬁ%“fﬁ%%igtﬂg

resiﬂd@ﬁramdmdﬁagah i e e regiinivasantiywithvee dUc e bin dingnte withireyRed

pinpay compr rise an %minosamd 35 ma ficgg yone Qr more. ; ino
R oL B i Rl B P SR e 5L g

acig pesioes, 25602 993500459285, 30% IBOSBAORYA5 B3, 43 4367439 P 447 of

the323e st nd3Rinhe n&&@e&?@oﬁﬁ@r&@&&eﬁﬁ&héﬁér@% @0 6Béaeﬁﬁmdex
31Z 381,%r 439 of the, F ion Wherein the numbeii %
as ’f% d:ﬁlé Sih tﬁboECr?éc&ﬁig Il% ?rthanéiﬁ may, alt aiternan\r 1spiay increased

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

ormed to

region is that of the EU index as in Kabat.

The Fe region variant with reduced binding to an FcyR may comprise an amino acid
modification at any one or more of amino acid positions 238, 239, 248, 249, 252, 254, 265,
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
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Kabat. For example, the Fc region variant may display reduced binding to
an FcyRl 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 Fe region is that of the EU
mde as.in Kaba The jgegion varigl t ma d|s ed.bin
regigh BAGERIT 25 %%rﬁﬁﬁ gtape aFﬁﬁiﬁ}SSé%lg r?m%)(‘j)é freati %?tlxa %nyeognlglggérg%?éno
Katamino acid positions 238, 265, 269, 270, 292, 294, 295, 298, 303, 324,

3271“3@&&%?@ ?!é%c?tg’éol"ﬁé’lﬁ%gx %p%@eé&c%d%ﬁ@m@% A éc%ﬁzpmthe

Fc region, wherein the hnumbering of the residues in the Fe region js that
compTFRAE BRHA K RO s 2THI PReIgRSFR AR ORIt BRSLRRAY idhtay
260 @J0cETy Birdingr e FeyRUhAaeinabenpriteh afiraaiidesiodifidatiegion

of a cid positions 238, 239, 248, 249, 252, 254, 265,
is @%ﬁg‘%@%‘e ’ﬁz’% %289 203, 294, 295, 296, 301, 303, 322, 327,

320715 R38Eign DaFE NRY 638D, 388 a R0l 0485 oA BH s USRS C

amfREISR agteindha a'ﬂ ra}t&!mﬁo@ ShenpsidapdaithesRedemion thad,ob2,

e EU index as in Ka n va it ved.ar
2 R oA e bR T ottt DAke Ot By 3t B 28 o
the(@B@%arwhh&mnbedxmﬁwmg@iﬂmﬂd@a@hthaﬁamsmmayl@@nf [pricElhindex
as AARIRQ.acid substitution 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 &
WiniBHeNA RSk LA TSRS IS R DB 980 T ek BLifi
corl@isd #2483 b AnEVRA4ic03 phe @@ﬁwmﬂgﬂﬁ& ERfHQISMasIRINER, BEIDAS,

e S
R T e AL 90 301,308, 322, 07, 329,
33%9%%%5@@%@%@&5@@@@%@9@é@o‘t’?ﬁées%h%’r?éeg’lﬂﬁw
m@&g@ﬁﬁ@i@ﬁwma@ F@mgameqaataiﬂlﬁoﬂmm@d I ﬁm cells for
anthlees would 1;|ncl eltantt{ rg)q{u mrqdcejllﬁS ecg)lc}ﬁ mc
cells. Arﬁglrna'flvgf)‘/f’% yr%uc eotl e syn esiz glng nucfe eotl e
Coggnlnhésii@qpemM@mmqmé@I@h@@ é@s@ﬁ@&ns@@?@fﬁéé%cﬁéﬁtwm@b
magh&fﬁ@mu@ﬁgl%ulmaﬁ%smﬁ&eg O R ﬁﬁ)@@@f‘%ﬂﬂﬁf&ta\éﬁﬁﬁféﬁxﬁaﬂﬁ@e abo,

licatin SSI terolo oys p cleoti n a host cell.
32%5 %71999[%36}5' %gt g?’ ava %rea%o krgigf\’/varl?l%lﬁt i S‘gﬁi&} be useéufor the
32puPBede WREIES Botent MveifSHl GelétRarms MNan S 3h&5 riand WA
cofiRRERD F@Q%%Qms_size of the nucleic acids to be inserted into the
vector and the particular host cell to be transformed with the vector. Each
vector contains 35 various components, depending on its function
(amplificatien.Qexpression of heterologous polynucleotide, or both) and
its compatibility with the particular host cell in which it resides. 26 The
vect@opamonantsqenesally sdiiyde, dptides podydapited descaibedrigiaintan be
bl elf I I&@th A s@zmdgl%qe%'i alﬂ?&énﬁé{ﬁgt%éﬁf@%%@é%%ﬂ%@m% 'ﬁlay be
asé1ect|on marker gene,
isolated and sequenced from apprcpnate source cells. Source cells for antibodies would

include antibody producing cells such as hybridoma cells. Alternatively, polynucleotides can
be synthesized vsing nucleotide synthesizer or PCR techniques. Once obtained, sequences
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 to be inserted into the
vector and the particular host cell to be transformed with the vector. Bach vector contains
various components, depending on 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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promoter, a ribosome binding site (RBS), a signal sequence, the
heterologous nucleic acid insert and a transcription termination sequence.
5 In general, plasmid vectors containing replicon and control sequences
which are derived from a species compatible with the host cell are used in

Thec%l%%% 6’}(&% ?ﬂ??ﬁﬁlu&hgu\/%?ﬁ %d%@cf 'ég arorrlie bt eg rca 190 (m

site, as w II as marking ‘sequences whi h are capa prow Ing

Pﬂ&ﬁéﬁdﬁiﬁiﬁ%‘f@@ﬂbﬁ msmﬁﬁ@&)k@rwms@@xm}%mg rwhqtsng@auy

promfwjaﬁraeﬂmsm@%%@aampla%@mld@qu&eef@%ae@ogmg $heeiescid

éog con a|n§ genes encodlnC% ampicillin (Amp) and tetracycline (Tet)
insert an a TANSCIL € mat}ﬂ)g se%
fesistance and thus provides “easy means for identifying transformed

Cell%%@f@?ﬁ? %Ié%@é%l‘%&@fn%@ %pﬂy&'i%la@!:omﬁﬁ qyrﬂ%x%’es which are

bacteriophage may also contain, or be modified to contain, promoters

GTWJW&%SPS%@&W%VF%M@M@hﬁ%ﬁ%@é@ﬁp@%@ﬁ%ﬁ these hosts.

Thaemdagamimmeiaiasa keAdelitia mtﬂ%g&ﬂ(eﬁﬁﬁﬂ&mﬁbﬂ@aﬁﬂﬂﬁ@&@nd

capfOREPLRSMIEE ARG ERMRABIG ML ROSLINGIRORHIA can
S tr osfs.

be use ng vectors in connection Wlt ese

typisginipestiorad iophaBR e h RasxT EmENIPI AR Iselifitbedy- mBrEﬁmng
conamm&sl&&aﬁf«@@ﬁ@pwmﬁmm@ hedieastieiifRTetey rsaus e RHD BN Qobvides

cells su s E. .coli LE392. utive or inducible promoters can
“he" %asnéécﬁrnﬁtﬁnggregérn |r%§ﬁﬁ%nqﬁ Cﬁggicd&sdaen%‘@m?ﬁ fhAESHETSPE!
plapmifticulbrcsstinphioze Whialreapniiénastes adélie yoonetskil lwdnntdisevhith Aan
be 18688y WERRIMEDMBIBRTsECAINIZSH dheRaLiRiK pidgtgntial host cells
are well known. The selected promoter can be operably linked to cistron
DN Arenidodtingkapolypepticetdesgriiss it deradrhye nousng:theapseamoter
corfiRITh DG RO PNRYRLESIHEIA e NEYNe SIGRRIRN. A NSRTing e

isolated promoter sequence into the vector o oice. B e Z5 native
with thesobertsdin eruerki datiagpirvae rstb g6 1S BN el b maayppatilised it
maHifg atreasnifigatienaeiRh QAR IRSHAN O NS tAFIRLSRR6R: HIQWaKSuch as £,

lrlaé%&logous promoters are preferred, as they generally permit greater
Coll

transcription and higher yields of expressed target gene as compared to

the mxeca&ﬁkﬂgla{meﬂa@@?mi@fs EXOMRQIers sHiL 39&@&9&%%%%

pr karyotlc hosts jnclude the PhoA promoter, the j3- 30 galactamase and
acchitiBEe B MBREFL e R g iy st w(ﬁwﬁmh%?é?wsmﬁepﬁ%ﬁa in
the prordoers sutheasithetacorthegrzarbmoterichaipyentiathesn petmetersll
kndaatﬂ@sag&é@&%lnmepw%@%ﬁéﬁm QNG KRR HRAGIRIAL 0. f%ﬁnde

promoters) are suitable as well. Theéir nucleotide sequences h5

desrbn s Pracin MLTRIBY BB REP B RN oI BT kRS SN A Y iR e REsHORER TS

digeistnonsiéneaitip @mmtatg@rhghta@ehmﬁum@am settiebeitist £t Bdth the

nat 9@9&&@#5 g,a%e%a%}naa 4 ey adaptors, to sunply any required
restriction sit 27 In SO nts each cistron within a

m?@@ﬁ%ﬁ%ﬁ@@é?ﬁ%‘@ﬁﬁfr@é%@éﬁféﬁo Hosigyes) heleglNReESCBATIRIPTE Ate
pretagdd) Hﬁ&t@%&%ﬁﬁl@@ibﬁ&ﬁéﬂ&&ﬁ&@:ﬁﬁﬁﬁﬁﬂmﬁmﬂﬁ@f@?&ﬁ@@%‘ilﬁessed target

membrane. Ip genera §| qal sequence may be a component of the
gene a8 ¢o ganad 0 1ebna wé arge ;90 epromoter
vector, or It may

Promoters suitable for use with prokaryotic hosts include the PhoA promoter, the -
galactamase and lactose promoter systems, a tryptophan (trp) promoter system and hybrid
promoters such as the fac or the tr¢ 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 (Sicbenlist et al. (1980) Cell
20: 269) using linkers or adaptors to supply any required restriction sites.
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part of the target polypeptide DNA that is inserted into the vector. The
signal sequence 5 selected for the purpose of this invention should be one
that is recognized and processed (i.e. cleaved by a signal peptidase) by
the host cell. For prokaryotic host cells that do not recognize and process
the slanal sequiences nallye 10, (e ARlerolodols DOIRERIIASS, fg %ge%%éﬁon
sequence’is SUBSHit ecF%y a pro aryoﬂc signal sequence Salt c%ea, or

sigust aenptocfrompbreny i gitokssrenpgeet thekihatitmstrogshvnenisies across a

meﬁ%m&““ﬂ@%&éﬁf,’ 1R eal RIRRIR SRIBr ot R HHine adess ok Ay be a
PhoE, PelB, OmpA and MBP. Prokaryotic host cells % itaple for

par Sl afAE) BORBER TR ETALE ‘RFE LB KKl £ BRI RS0 as

sel@mn&gmi@m@ﬁamnpmeslm@db@ms.tﬁxmwwmwmmb%@r_(a&
cleNEHEL SRARFLGRIALS By dre FRHLRARUD g%igag@ﬁéﬂl?&'@ns%%%ﬁ@@tef'a1
Pseudomonas species (e.g., P. aeruginosa), Salmonella tgphlm_urlum, )
recogipg iR REITES e RISHRGET BB e hekiglrurinb@spiides, the signal
sequitfeos Gillatiardarps patusy ditaferablyqgram sahegali e cellsmcefivseche
Preferahly the host cell should secrete.minimal.amounts. o teolytic.
B e St ha SN

(STHredes! LemitrEhqte Beide Mo epdidEBProduction 20 Host cells are
transformed or transfected with the above-described expression vectors
il s b s e R

andrighheimgipremiote frarselecting trdisforpasifiie, opamplifyfxgripegehesiul

paRBEPRIBRNE ARSIRD REAUENCES. Fdansieslian IRIerS) (@ {hsdiaking.up of an

expression vector by a host cell whether or not any coding sequences are
PSR PTR S RECIER (- K RSB D S GO P Al B R B A SRR 585 E8 the
mmmmwwam@mnsammwmpmmmﬁaﬂmm, gram-
ne AR ATOROIRLANSRRESRIY iANRIeeliandn aENFIRN AR e any

ndication of the operatiori of this vector occurs within the host cell.
profealdfainYtion oAb Bret BRIRPROIRL dSFERE Bril FRIBPRG iathe
cellhaifaiA is replicable, either as an extrachromosomal element or by

chromosomal integrant. Depending 30 on the host cell used,

trandientidafiishypeptsadigdiggtandard techniques appropriate to such

cells, . The calcium treatment employing calcium chloride.js generally used
for bHERL T B A RBH PR OATROE AP vecors
andrpethioet forcoarstormiativnes s digsnpd ety kpeogtizto D MEOInY promoters,
sel@&ﬁ(%'%%ﬁ%ﬁ%?&%%l%@%@%@%cﬁﬁg@M@i&@@é@:&%@._tO _
produce the peptideslpolypeptides of the invention are 35 grown in media
knovirAnstbeiaf refad suliabliedgupufureofthaaelectathhadbasidl whether or

nof ARLRIGR éﬁ@&%ﬁ%@%@?&i@% éﬁ@'«@h 12 REtR L) NS DRCRSS Y known

nutrient stppiements. In pre embodiments, the media also contains
to thepTdieaBH skfdat, Mw@w%n%%@m%ﬂ Y e iERsBLsbNn
Suvesion tauselectvel v pernit gronih«f prokanyafidieeis cOMBIPIEHEELOS this

ex ression.ggctt?lr. For eﬁample, ampicillin is added to media for growth of
vectol occurs within the host celi.
cells expressing

Transformation means introducing DNA into the prokaryotic host so that the DNA is
replicable, either as an extrachromosomal element or by chromosomal integrant. Depending
on the host cell used, transformation is done using standard technigues 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/DMSQ. Yet another technique used is electroporation.

Prokaryotic cells used o produce the peptides/polypeptides of the invention are

grown in media known in the art and suitable for culture of the selected host cells. Examples
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5 ampicillin resistant gene. Any necessary supplements besides carbon,
nitrogen, and inorganic phosphate sources may also be included at
appropriate concentrations introduced alone or as a mixture with another
supplement or medium such as a complex nitrogen source. Optionally the
culture _mediu C or mare reducin s s lected fro '
o O Bl At ey el S B it
em&nmrwﬁmmeémmmmwlmﬂelwwxmmyéq&eﬁég!eéatstb@écmmwﬁ

the SWHRNRASRRG! BUERSFQY Eerﬁed 'g%%tbf pt@kﬁgéamralﬁlsta@l@{ﬁﬁegma
temperature ranges from abou out more r
CXPIISTAR 3800t SH USRS, H! d?é’ é?é%"ré% %ﬁ&%‘f’ %ﬁ‘%f“g

amphdlineekistmnpayebe any pH ranging from about 5 to about 9, dependlng
mainly on the host 15 organism. For E. coli, the pH is preferably from
abodiE BERSAA SIS MERE PRvHESSAERePa PO BB AR TRTRRIF RIGSRIBIE

souRlQ@ARieslis bsadiinidharayparRiRRMREIAMNIGRIRKPIE SRIRNJSadAGHIRaH:

Wﬂhmde condl ons sunabée for the actlvatlcln of.the promoter., For %f(atgwepm%,tum

t i supplement or mediyip Suc % fl Hiplex mtro sou%e 110
ﬁﬁﬂ 5\ Pg oteris usegl}or controllin ranscr ns O
mediost Bejl s;qnfayl lobecurltopeekAUaIRDAE PSS mlm@duffmm@}mn APHEIAtng Of

ol Ao, A MBS YA AhBl LIRS MaYbs HEed «ACaaringeisithe

vector construct employed, as is known in the art. Peptidelpolypeptides
desdribq;doﬁtmﬁcétqsre@mmnxﬁmdmeug&ﬁsmnpwiuessé@e&?ecbh@@\amd

h I
fox ex Hf\l} eeé c? gré?e}re% REH r gé ¥ S th &% ggﬁ%f@&? %5&%%3@06‘ y

iNVo rupting the microorganism, generally by such means as
prefrgehbtitashebtutsiiic ttidma B Eise s m@@&@w@m@um@&c@nﬁ a5

the%éeffaéﬁ{%rﬁ%l%% m{)g@ pyeeh *auldaegt{ai%szﬁ;ﬂ@nda emtﬁagta%tlm E’}E}Qiﬁiﬁs
e turther pur|| e aiti romalto
oSBT, ol ﬁéﬁ?ﬁ?&f%&ﬁ@sa}%a% o e e oty

abust)TaQed therefrom Cells may be removed from the culture and the culture
supernatant being filtered and concentrated for further purification of the
protéfii8 Pr¥viearoneeiipredde @ee’%ﬁﬂ‘iﬁﬁ%‘b‘t’% PIAHR TSR Bated
indapel Iﬁiﬁﬁﬂﬁ@dﬂﬂmmmﬂlydm\wmmemﬁé@xsuﬁmﬂsﬂﬁfaﬁﬁmp&tlm@ﬁoA
pror%oq]lflgloa%_ i X%ha% Ft?o?{“f@e SaRi0Anal RIGCinl ?{ngé‘%}ﬂﬁﬁ?@d ina
romat raphy fon silica or on a catlon exc ge resin
ph%’éht%@weéﬁ%ﬁ%tﬁ‘?@%nd\ Bk e ARARSETinRY $6IvaRd: according

to (HECRIptATONHae! diipatien, usingnden BXample, Sephadex G-75;
hydrophobic affinity resins, ligand affinity using a suitable antigen 35
imm&bilizietdnpapticetr desmitiod estanehicsadsay. g Besites prokeyeoteted
inth 954 GRIRRUKAIYANE ROPIKRRISYRIGINS QIR aﬁ@t%“@@ﬁé@' @gﬁgﬂﬂﬁb@\’es

art. Suitable hosts include mammallan cell lines such as .and insect

AisEnE SRS e SEPBEL 1% 3% SRR BT SR tIaE POPIfELTR ATy Sis
OrPeptidesipidygegtdels dbiatsarenbrdd sdbdmalebespuafiéd tenobitaetion or
ﬁl@gﬁ&ﬁr%ﬂg Biso{gﬂg may be further purified, for example, by affinity resin
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
polypeptides can be further isolated and identified using commonly known methods such as
fractionation on immunoaffinity or ion-exchange columns; ethanol precipitation; reverse
phase HPLC; chromatography on silica or on a cation exchange resin such as DEAE;
chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for
example, Sephadex G-75; hydrophobic affinity resins, ligand affinity using a suitable antigen

immobilized on a matrix and Western blot assay.
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are substantially homogeneous for further assays and uses. Standard
protein purification methods known in the art can be employed. The
following procedures are exemplary of suitable purification procedures:
fractionation on immunoaffinity or ion-exchange columns, ethanol
pregipitati ¢ t an SI
et R U3 S e
in Atk o?ﬂuﬂhlebﬁaférﬁ#@&mﬁhw@hneﬁmh@ﬁ %ﬁ@%m@@ﬁ@a@uch as
those@phiadexdeha. Methods Of The Invention The invention provides various
methods based on the flndlng that mutations in certain regions of the
: aihyre chification of the biological activities of the
molecule 5 whereby such mutant molecules exhibit antagonistic effects

in tHeRAEHRANBRPSREA S RESFITORARWAY, Rrsist L itppergions that
are sobieaulaly ﬂm@tﬁ@znefpﬂﬂe&ﬂmbmﬂmﬂemetcseaﬁmaw lpﬁ)teimlﬂﬁe@haﬁ
metl QLIRS ARSI ), B2 ﬁ;@ nee wiih e,y r‘l‘neth?c%sa‘%&épa'”e‘{c%”“ﬁ
ese substances or mo es can be formufated accord oW
S““ﬁ‘?@tﬁ&’d@%‘ﬁ"r@ffﬁé‘%ﬁpﬁﬁ%‘iﬁ%@@t%e}m%@ﬁfﬁéﬂmdgm@@%@%?ﬂhe
ethdkPehheran fé»@%l&i?%mh ol e %M&Hﬁ%@[&i%@%ﬂﬂ%&%n—emhange
er vehicle. T ey rmu atLons
r‘?;Slntsm%'zllpe l@Emlklrk]1 G the Al R/Slenﬁﬁg;%ege%%%éo WK &E’) %%“8 P t%/e !
filtradighm @ﬁm@n‘&t E]@)@9@91chRi@lilyxe@ff/’é|otabIe carrlers ex0|p|ents or stablllzers
(Remlnton s_PharmaceutlcaI Sciences 16th edition, Osol, A. Ed. (1980)),
FOHS retffo rmulatlons or 2-5 aqueous solutions.
ACC BE%QV%H‘E%%'% SiEXCRISNLS, IR Q%%rs Eae {3“‘”‘%% I fegpIENS AL i
osages and concentrations employe inclu Uffers such as

regphb@bﬂh&tﬂ@ﬁ@!@@m@%themﬂ@am@m@fd@ hioliestidbansvitichafithg molecule,
wha@spgmﬁ @ﬁ@i%x@&@i&%ﬂ%%@gbﬁbeeééﬂ@as apQU L HAesIdURShe

pep des; proteins, such as serum albumin, gelatin or

URE T‘Bzﬂ'ullns hydrophilic polymers such as polyvinylpyrrolidone,

amlh@mdmu@m@sa‘sﬁlglwm (ighindiminepadpdrolyiretidegiainenmylysine;
emme@ggméqtﬁéag@ﬁe%*a@w@&mm% AR HRIEF RN IR se

glucose, mannose, or dextrins; chelating agents such as EDTA; sugar
subSERSFLNS BT FRaitoTBY elstorrLas RRHNG BT BRCE e as
phasmditmisahdicsivhomignitisusfadianty suchramdWAENT Mmbined in admixture

WItE!rHM&éJ%%EE Et%}é@aﬁ%?wfé}ﬁ@é"%H&Qﬁe‘i%@?oﬂﬁﬁ%@ﬁ%gr %@a ared for

administration must be sterile. This is readily accomplished lon
StoRERI TSRS RerAfORER IS Mg, thridesierd fif&m%wom igRtisland
physbdopstilytietepiittt apeidhc QripRAGIHORS aaﬁr P8, itRAlo
Sciéh&& t@ﬁ%@&&@ﬁ"ﬁgﬁﬁt%ﬂ (19T SR R f° ﬁ rr‘g'lnl e

= solution bag or’vial having a stopper plercea ypodermic injection
ARSI PRS- r&%@%&wﬁm@wﬁeﬁlmﬁ%ée&awwm@wwém@fdee@ragat

the WSRO A cINEUHIRRDY SripRIRAOLS, KR DIIRAE MlcHYEIBBEBRIR! citrate and

intramuscular, intraocular, intcaarteri
other organic acids;’aniiox1 an{s mcpuémg asco a{mc acid; low molecnlar weight (less than

about 10 residues) polypeptides; proteins, such as serum albumin, gelatin or

immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as
glycine, glutamnine, 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 sodiuny; and/or

nonionic surfactants such as TWEEN™, PLURONICS™ or PEG.
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or intralesional routes, topical administration, or by sustained release
systems. 0 Dosages and desired drug concentrations of pharmaceutical
compositions of the present invention may vary depending on the
particular use envisioned. The determination of the appropriate dosage or
route of administratiqon is well within the skill of an ordinary .physician.
Anirht BRBRIHRISS B QORI FoHIe SUTAAREE B IRE: GE o ol
acceiffpiithed bl destior thumgnsthéedpyatioterspeuies s calintp of &fective doses

wO%{?]ﬁZQ&O%% @;@&g&m&\gjng 15 the principles laid down by Mordenti, J. and

appell, W. "The use of interspecies scaling in_toxicokinetics" In ,
ToxiBesRATEHS AP NERPORG D ENSIABH SR P! aPaL S & oantatgs b RFFAEIT
accRgss:, Newtxnsle L08R pRné- Sbulidhbayior vidDadhgnistoafiarpei@able by a

sybstance or molecule of the invention is employed, normal dosage
hypao ermic, injection needie

mounts‘may vary from about 10 ng/kg to up to 100 mg/kg of mammal
bod{Fhecowieirftrdormisersigreis ngeopré feihRoanonTiog i §/&i agiteren or
infiREY Cave BeRRNHRGAReRANentnldie- ol AdnainiR satian ifa e ARE enGdeerial
,pagicular dosag?s and method§ of de#)\é%gt IS %o%dgdsigtthe literature;
or 1A e AN ORiFsre 0P 8] A5 MY EE NGB P R0 SO S0 S 05 212. It is
antiddosded thdudditfedaimdommeizitisiossof pbermtiemtivel fmuiffatient of the
predSAINENHFAPOUD deRRe AR aisandens. thaldmunisitali@imination of

targeting one organ or tissue, for 25 example, may necessitate delivery in
the JRARRATAP HAtRFR AT P8I %%ﬂ%]ﬁ%?ﬂafso‘fép%ﬁ%?lﬁs%aéﬁ%@ﬁ%}&%mw

phwirdtainetimeleapeiagministradionlabl suldstander drenicterinetisnddsiffectiive
dodds EB{M%H%%@(%&! HRlERsE RIS E%%@ﬁ%&f&@?!&t%sf%ﬁ'%@ Sesatmeantoahams

disease or disorder requiring administration of the substance or, molecule,

therpfRiiRiat Hisb AAHORY SfeFe it staR CduPethofbcUiReisse Sh RIFHpIEREY Scaling in
toxMitineReapsitaiinaddecon bina Mirps dlewk pateat Xatob:tele Fde J@lyason

been sueces f@' ez{g;gned with human growth hormone (rhGH),
Prﬁ‘iﬁfﬁ#&%ﬁﬂ% N%) ) énteileukin-z, and MN rgp120. Johnson et al., Nat.

MedWhergsrigadmugyationi g tsiisree rerulost fwsrvenin  egplpyed,
nofiRlARLS aieiTeNolepio S 156t 55 £1990)up Galon e/ Bdegigrarmina body

Production of Single Immunization Vaccines Vsing, Polylactide ..
welg RS RrerRny Arat R/ REE M g woon e
rogefi GBS atiopr daeldame il ardaisnAatecedy meleptiAfdrbveYNRW
profRdg thAONtRRub3468; éﬁla@xp&ﬁr?%ﬁ& 119 49,515?,0%2? ,W@sl%/&? 39 ]?;
.S, Pat. No. 5,654,010. 31 The sustained:release formulations, o
s ARa T i S i R R R A A R et
copptyisragd diffsientisisouimpabitsiidmimsirwide tragriiaenb aeypa e for

exIPREHISS LR HROREAIO L RIREMGs DRk e Ao inatic Rndalyeelic6idRsue.
can be cleared quickly within the human bqody. Moreover, Ehe desired in a
deqra B B ET AL AT B8 A PTG 45 FRGH B

0'years
foulepeindinglorlitssenblieectaisive ighitabledar oim positiont ofewisiist@orir dikegier

redRISASRIRLIAAGHY S AACRISTIRM JRGHAL/ colAR RAMMEoni B Mk GHASEe or
and It Langer (Eds.), Biodegradable Polymers as Drug Delivery S])i/stems
m?m}eés] @E‘Q@&?NWVW%%?%QE Igopmbinant profeins for subtairied release

has been successfully performed with human growth hormone (rhGH), interferon- (zhIEN- ),
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 Degign: The Subunit and Adiuvant
Approach, Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; WO
97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010.
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The identification of regions within the HGF (3 chain that are critical for
HGF function in 0 the HGF/Met signaling pathway provides sites within
HGF R chain against which antagonists can be targeted. Examples of
potential antagonists include an oligonucleotide (which may be an

aptafﬁ&&éﬂ&%&%%&%&&%ﬁ%&%‘ Aoy dimerizationdeqions Qf HGT(3

chain, and, in particular, antibodies including, without limitation, poly- and

lactiprspefrobiaPailtBHEA S RRhMER Gy HraigRIBmE PN ed KR ansIsh dies,
blo@ég&lauilgéyﬁs‘paﬂanqdi@aegmhmrmﬂ@c@rdﬁmmenmedlvanw@n@@fcsidm [&an
ntibodies .or fr ents, as w human nti d
be (?eareggnltsﬁd )Awfgr%‘glrlsng?ren aHEI)C% ic aci 0r¥1%1e%uflle§ %PP cahlgtgf)ey erean
mwmmangéttmggwemﬁegg@n@ra@mdwm@é@ﬂ@ﬁ@@@ﬁ Lewis,
"CRHRIREIa AL W%lbgatabﬁsaﬁgﬂe&hgcﬁ&ta@@oiﬁﬁgpo SRk 8t ND. @ﬁi@&ﬁﬁz

and the therapeutlc efflcacy of Macugen@ etec New York 5\]
Langgbint Gl fermid TR LSRG B UABEL REreT e

YotkAPMepmritaonist substancelmolecule of the invention can be a

pepyde ALY ﬁX&%@tQ‘% %&9!?9«&%%&%%9?%9&%&@ %%%H&&E‘i%ﬁ!&%%ﬂ&&m in

peptides and polypeptides are well know the art, and include

the SKAEAY i g1 presitie @aalindep GRppEsistigiees| Wit G foshalaraseinsl sihigiieiagenists can

be RRHEEN HR.APR EHRbOLimaNk:sLiaRIe /atae kARIGERR 1AM dRRBIRASE e an
HGFF(fg chaln (or_portion thereof that comprises the N-terminal and/or 25

aptameid 1 BB SR AP L SRRl SR eI REFLHT. fif iRy and. in particular,
antihhadiciedhswidble tangetoanideradiactddaniprsddiiet, ator axkandp&agments,
sinéﬁk-cﬁéﬁﬁ%ﬁﬁﬂb’ﬂs dop: %%%M %n\sbti’ﬁ@! '%§d°§h18%9@%‘? %&H&ﬂ@&y&‘?ﬁ&‘?@& such

re well known In the art, and can aso be prepare accord |ng to art
antfhretie g5 fraaseenis oo wel s duman antbadise MESPELPSY DEEmoRi ARIAERE 8

nuddic 2cibRBdsieSHR3ré 43p 1837 bZrﬁﬂmgSt& 8 lddBnb1dotds 1 9Fe Den8O bk And
theﬁageu?x 61?s§ 07 a7ta|frlxgrrsa zﬂ%sw(e){l gecgb i 1ed3 grp(gé@ ptl%gg@% tg E7 5,006, and the

terologous protein component such as a phage at protein, are wel
therapsviis ptiersY0f Maguzan®idheisedN ﬁvdéerk)efpmream@@nr&meémwar
degdBraioariants of a first selected peptide or polypeptide binder can be
generated by screening mutants of the peptide or polypeptide to obtain
the chadectdrsticsesf,imdicEY(Epnteghan siigttargeeditndingt faﬁmﬁwtion can
be EBHRANE émwsa kiRgligng HOMEEG: S?XMB&MW%Q& raRRlisdadexq
For35e

xample a characteristic of interest can pbe ab |ty to |nd to

polypsplidet ?@dﬁ@éﬁ“&ﬁﬂﬁﬂ? {Be AL ARG RS SPETSEIRE BRATT CAf ReBRERE R uch
hbasae%@mﬂﬁesamemM&kpﬁgsmmmtlmmm&ﬁm@mamb&ndget antigens
wogld! Eﬁ%%’lOSﬁ% éﬁ&ﬁ‘& %&%ﬁ!%%é’%%i; 5@%}&%% AL

reglon or mutation w e Wlt in the HGF (3 chain, in particular

dirprsismseEee Mbéd Jitsserabrdpn epfaihbriciarinrins ﬁﬁ%@@#@ﬁfr&nﬂw&b&s target

anﬁgamw&ﬁi@b&mpﬂgermzaﬁp&%ﬁ@w&a&wﬁm@gﬁhwmw%ﬁﬁmIﬂﬂ
E IS technl(%yes Eﬁ:h as tiﬂ1 se basded on aI%Qme SC narélcn’?
PeRE esp %0 Péﬂf‘ 1i"1e i ¥ as88%8 iR AlraandTo? tancaoral impor
mqtihdw»cﬁ@m muﬁ&ﬁr&etdﬂregrdu% VORI észé]@ﬁd@éﬁpﬁli}féépﬂdé 750 373
5, BeteAMnatonOktheoabiity ofa;0andidate sURRIBNBR/MOlCCHR: W eptides
invention ulate HGF/c-met signaling and/or tiiologl al activities
an%gglggi:até% W‘iéﬂd‘ B%ﬁg ﬁgaucséﬁotem component, such as &p age 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 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
example a characteristic of inferest can be ability to bind to Met, but reduced ability to

activate HGE-related biological activities such as cell proliferation, Met phosphorylation, cell
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be performed by testing the modulatory capability of the
substance/molecule in in vitro or in .0 vivo assays, which are well
established in the art, e.g., as described in Okigaki at al., supra;
Matsumoto at al., supra; Date at al., FEBS Let. (1997), 420:1-6; Lokker at
Hagmann Pk BRI ENEM2004)
mlgéa}bo%gg%n fgﬁ%?%eg&ﬁ f%%(%goqgiﬁ HE Bé% 23: 2325%% Klrch?lofeglat.S
for gutERBBauEthe 2ADB) thy BIGEA shain; mrigrtivalearnsinesy awm@da&@ﬁ@ p
oreBNA0R OO HER el Aulbadisn Fhe sz el ian uther

provides methods comprising use of antibodies. Exemplary antibodies
Furthernges s RAEE A SHERdRAIMANR S, 1BRSpOeHE irflpnine scanning) can
be &L@&[ﬁgﬂlﬁmp@ﬂt@ mamuao dhaRpluattibadlAmpbasies of helakitabaitéso

a m nala thO{J s. Methods of preparing polyclonal
ac}%ﬁe%lc{: fe@tgre Wn to ﬁvgy & ‘% artisan. Polyclonal antibodies can be

raiséepieranavamph e Al afprendigebrisbstanrsfaciriaohtheyantion to
mol R NIZING AseRNdg B‘r@ﬂﬁiE@&o@@al@dﬁﬂ@éﬂa&yﬂ&@dﬁ%:mgﬁimﬁgﬂﬁ!@Q&m
be g%gg‘}l‘{%? /Orgat%JU\ll’larl]’}IO ”;[égglal/g g#igé r}hg?ﬁt%r&gnngé/%lz cufg in lP Vm‘o orin

in rap { & imnaniZing agent May
vivinehige whicki @Fwslmaﬁhh@pcpmmrﬂhe@dﬁ) deserifossi omPrigrdiretiabreafidt

MABAUIREHFET W R-CORMAAIE HISITERYNIINGAGONE.ID AIRIQIEN, lsa,gwn to
be immunogenic In the mammal %eln Immupnized. % éeso such
3 ei???

Ha RSSO RET S48 blPe IS LR Aithpetos ot 4l

(2006 nkdERaNI Y s AMM AKincihofionang. tFFRlotu 200 d Moy Béanirygpbin

NalAibios @iﬁ%%%c?@é% %aijdﬁiviéﬁ which may be employed include
Freund's complete adjuvant and MPL-TDM adjuvant (monophosphoryl
Lipid A, synthetic trehalose dicorynomycolate). The immunization protocol
may 1ersg eeiedhybedrsskilled in the art without undue experimentation.

2. M%Hocrlgna A{}'é{g%g' 5 Tf'(l)% ntlbqg % alternatl\fe%b %ws
monaocidnal a |es oclona e prepared using

Eanﬁaombm%qﬁmbsdgmlwd@qﬁog@mgﬁﬁbé@w%ﬁ|bwsm<f&imﬁgéem, 33

hﬂé}@&ﬁéﬁ@@,ﬂ%&é@?& In a hybridoma method, a mouse, hamster, or
othe appr a niry aI is typically immunized with an immunizing
agen ‘to el(l)Ep tﬁm imab tproduce or are capable of producing
antibbdiestirrsienithapeuificahpoiyidorelthsihediraneigodg ehprepdtamnatively,

polBVNBREEHISSFIRY RS, ImbiizRd aﬂmo@l}é}@nm&mm&m&ﬁm% in
typically. include thggHGF 5 chain (or. n thereo §}"ora fu5|o r tein

2 TRHEbf. ?58?158?8]&7 itR& Pp BTN Wﬂ% réesﬁ"s?gdan_
adjfivesl|STppinelipatheongmmraglesintdndespliesanteiil by iympid m)fdie weidfgnal by
mlﬂ{lszym&aag&@ma&pe@ﬁénéaﬁJmMrc'ﬁ%%ﬁrsﬁgﬁ%dagm%lym&g&ms

are then fused with an immortalized cell
HGF B chain (or portion thereof) or a fusion protein thereof. It may be useful to conjugate the

immunizing agent to a 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 alburin, bovine thyroglobulin, and soybean trypsin inhibitor, Examples
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. Monocional Antibodies

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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line using a suitable fusing agent, such as polyethylene glycol, to forma
hybridoma cell .0 [Goding, Monoclonal Antibodies: Principles and
Practice, Academic Press, (1986) pp. 59- 103]. Immortalized cell lines are
usually transformed mammalian cells, particularly myeloma cells of

de%% J&fs );rbgfgr nooma'geﬁsg%'%br%a A gser@er@ %%%ﬁutmga

S may be cultured in a suit ulture
ammédmwmar mnm@/w@bmrmmw weenkte ghatdreebogyiasiisiatice

or & Q%ib@ro%%w&(@h%fam%éﬁi&m wAR ipaErialiansicsiise renexamigeit.
the parental cells lack the enzyme %Ugﬁxanthlne guanine phosphoribosyl

Altgrmatively, 8¢ (HEPRRY B REr I & e i dium for the hybridomas
ty picaytihivigidetn pakanphind; anide pte lGEP dithyfodposi(iHieTeof) or a
fustol %"{'ﬁ% )’h%v ghG%Hg gﬁng%%e%ﬁ/ ﬁﬁatrabﬁ&{? MH?%EE'/%E Bﬂ_ﬁﬂ?f %’Hsed if

cel re erred immort es are those thatfuse efflc:lenty,
cellg b purias spEn e siofe R FRIRETESTOR WMRhieda §ally Hreoskldthen-buman
maamﬂﬂaﬁyaaf&ﬂu%rzoﬁeﬁj,madyarﬁrsanmyfemraﬁmedmmme;smaceu
e preferred immortali ines are murin oma
iR AT B, ot CENGE ARG LAl Tt s L
[G@ingibigimnichahfmtib&lies [Videas AL d&h@%ﬁfe?fé&“n(% Buftbre
1042 0lgRHPRIINABASERS a\/érﬂd{ﬂéﬁy &Mm&mmﬂmmadm e yeloma
heterom eloma C #‘Irnes also.h b en descrrbed for 25 th%b roductron

Cﬁ"&f"ﬁﬁ?ﬁ - SRR AT AT S5 &R oraf CIRRSRBY PS5
emPrydéullet EhritonoctBnela btivoidy @roductibhld edhmiqoedivam chat preferably

corﬁ\ﬂﬂ IGRLIgNSoM ﬁfﬁ&%m&g kK& miBGie NEWo A 6r (LABYA BPur sfied he

culture medium in which the hybridoma cells are cultured can th n be

imgeealized gt prEERE I B Rl ARtH Bie e e 3G ngepreiee
phéSphbdiiosy? refetally, EAeTSrhindiPRIS pbe fidityofhndomo (o Hal fabtildodiss

ty Jﬁ%ﬁﬂwﬂm@/&rﬂﬁm@ &ai%bﬁe%t%@m%&%mﬁwmmmw

y an in vitro binding assagl such as rad |ormmunoassay (RIA) or

subsirpge ETRNIE ARt LRI hEeREaY e19SA). Such techniques and
assaysfareknonstlizédedrlinEherbthcia gaffintyeDicihelmengoionable high

levd“ Hbody; Gany £gf TP b P%egghemn%g gé’oé&@ngﬁé‘ﬁghﬁ&’a?@?&@{ﬁz@[o a

on an Po ard Anal. Biochem., 10 980). 35 After the desired
megiarigRhas A BYSRRnfiea Pﬂ%@‘éféﬁ%’éﬂﬁﬁ?}/‘ﬁé wlbtnshat ByrmsRrgome
hnéﬂjbmﬁmmmmﬁambgrmdayfﬁiﬁmﬂasmmﬂm@ds {@otisgiratddaCenter,

sap HER TR A MEHARE ARG RONR AN Suginie
Husjesrmaehpety Pﬂﬁ‘éﬂwﬁmbwﬁ@a h@ﬁsomwom@ @?B\kﬁeﬁﬂrﬁlbaag hesaiflsacriled for

mé@%ﬂﬁnﬁdmwﬁ@aﬂm@nﬁmﬁmﬁmm by Ressubcharses masse
B %58‘?!;%?%? or. urlfl? aFfro h%ml.{rilture edium or a%cAeslflwd b

Antibo nigues, an i aaony Marcel

Detskemyipte, rotEiria(EEiharost-6AYdroxylapatite chromatography gel

electigpharasisndisiysis «AlfiIN chiomalom apiTRe MRaReefdsayed

antibodies may also be made by recombinant DNA methods, such as
for the presence of monoclonal antibodiés directed against HGF g]cham Preferably, the

binding specificity of monoclonal antibodies produced by the hybridoma cells is determined
by immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or
enzyme-linked immunoabsorbent assay (ELISA). Such technigues 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 (1980).

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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those described in U.S. Patent No. 4,816,567. DNA encoding the
monoclonal antibodies of 0 the invention can be readily isolated and
sequenced using conventional procedures (e.g., by using oligonucleotide
probes that are capable of binding specifically to genes encoding the
heavy and light chains, of marine antibpdies). The hybrido ells of the
ol EE SR R TR o S BTN s et
and RN &Y0becpiace dhirmasivphagbidnybridororselis oty beathien it aivefercteqiies
in 2HRNQst cells such as simian COS cells, Chinese hamster t5 ovary (CHO)
cells, or myeloma cells that do not otherwise produce immunaglobulin
prota#i?: MeneHesH HHESITHESIE St M IR RIBHAPSHBLBTECAAST Purified
frokemembinanidinst oedscitth e DNA alseentiensbenmodifietiviopesfinatide, by
substituting. the coding s C [ '
B e o A S 0 py- oo
elepraphiorags. diglgss, SoH VI FISeMEPERPSUpra] or by covalently joining to
the mAwRegiRRL ihGRdiRY R, seaurnaaiaborpamafdnesodinghods, such as

sequence, for. n-immunogl in.palypeptide. Such a N
o O D Bt A S SRk o o Pzl i o
the dorerine @hdn wadibodglastitiel irraeerisd veinesaThensghsntieaddes fag- by
usiYRHRRIGERBRINS AL NRANMIBSIO BHURNISSIR BT AN AN HRRE QLU the

inventign to_create a chimerjc glv%;e tl)boéi : Thﬁ ar%tég)odle:?3 trpa)ée]tr)% a8
mﬁ%ﬂ%&&h@%ﬁﬁﬁ%&?&‘é‘?mﬂ?8 ¥ r%‘a‘:&ﬁhg Hoiovalent 25 aivsdies
prefinged/eikira/snih PiélarOkerimtandptbe DA meathisopineasivete papwasisiant
veESRIeRALOLimRLNeaeRR fightchainand Mmedifieddaanyahals: gt

heavy chain is truncated generally at any point in the Fc region s, as to ,

vyt el e AR SEHR RIALC ANCITSERSR Pty Ge IERH S iR rotets,
to dsamidu&ssaﬂﬁl&imatimmmmm m@ﬂ@samﬂmmmm hesmelfw.e’lae@téd also
mag%@ﬁl&aiﬂésy%%ﬁlaﬁﬂsw %ﬂ:sﬁgnliﬂ é’éﬁ@a&%@@é’@é{& AUSASHIARIS: fPdnd Tight

reparing monovalent antibodies. Digestion of antibodies to produce
ChimERAEALS PRI Rt 0T 4 D P RABHRES B tompRShEd®
4,806]pg7 T pubtRecieahniques knawrdralbaigaibiring bothesreamatidilie coding
enerated by s nj isplay libraries ntihodi - antihody
S‘-’*%aa‘i%%%% M&_t"%riﬁg W%%‘Esgu %?g%%gér(él%fﬁnitf %}%%%P E%A ¢ il (or
nopdiEReatybuls minentdnin hesurE wen jos S s Rstr depal efgn aptibody
of BisEesREbI dd anRatsiabubd1a018d Fariab EEhmAls pifat A4iki, 040L1E6 site
5,427.908; 5,580,717, and references therein an and
of ﬁﬁuarﬁgaﬁ%%a%&%t%g%}égﬁp gﬁéﬁ Hgﬁg?r?) gﬁ%%%%%smo the invention may
furth@heantibeiies v b merp vakb swibadish MetedsAHDIEREIE TeRaRIe

an{ﬁ(ﬁ}@sqrél] @Eﬁ?&mplﬁ%aﬁ? lFti)E: eyapibagie ﬁleﬁf@iﬁﬂm%ﬁec?mbin ajr]]!l
immunoglobulins, immunoglopulin chains.or. fragments thereof (such.as
AL B S bbb SRR D SR s e g
truacrtbdgiesialiihit Angaeiatinrtie inat siecoas de pieYRrs defranslissnchaspiaking.
atiparhegehulin. Humagizedantinodiesinsiude imasminoseialiage or

(recipient antibody) in which residues from a complementary determining
arg dekeSid ROBRYP B ORI Sre replaced by residues from a CDR of a

non-thunian sgibcde sre 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 [ chain (or equivalent).
Such techniques are well known in the art, for e.g., as disclosed in U.S Pat. Nos. 5,750,373;
3,780,279; 5,821,047;6,040,136; 5,427,908; 5,580,717, and references therein.
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(donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and .0 capacity. 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 fqund nei ¢ ie{P antibody nor in the imported CDR
bAeR And Humanized AUDAdIES. umanized antibody will
confphisHGH Bfiaiti atfbatief citHe askotie; magl hytheatyntpwmee hariable:d
omains, in which all.o j eqior d
SN S S e

are EiipattdAErEReZRBe N6 f BHuRASe TR Chrdy ob rg e Birssd Geglteide Fab,
Pabl Fe:bYeapizadnasiibedeptimalyalen wiltoamsise mkicastananianof

an immunoglobulin constant region (Fc), ically that of a.human
SR AR TGEE Pru AL el g, MBSyt T bectch B hurm
imrahndgfrend321p28t 3R¢h (988 whitt Rres, ICure ©pustretiaBightermining
reghom? &r 4R {4954 Metbrdsifoy humanizing Nepmumananibadigsare

well known in the art. Generally, a humanized antjbody has ope or more
(dogpn AibRdY FREI T JRCH I aLISA TR RV IPS e Estire aPSh fﬁWisaﬂ%’h%%an.
caphtiesdnsnshinsian-eaniindracil celsideidscard tktdmmefcmettogisblimport”
rep[?c%&'H?Eo%é@b‘ﬂﬂcﬁﬁ%ﬁxmﬁﬁ%ﬁéﬁ&é@'ﬁxﬁﬂaﬂ&&%&ﬂ&ﬁ&mﬁ}d&%@&npﬂse

Humahization can be 25 essentially performed following the method of
resiffatificedaneteib porbs epaicr ety 391 5 19 BRSOG43R o
frafdiechinagreatal. iNeterel, 832EAH32T £4068), Mdtweayts ethatntBijente]
e e AR AIRA RBHARIUINOSQASE! GRS SAUAICeDR

f e corresponding sequences of a human a}ntlbod%/. Accordlr]g1 , such
regipRiRamrsRerddpinsals taeermseanasoaEE aodslps mbrtagaly ol of the
FRA3LMOLT thabereifusubsiantiadyl iashamaninighdahd Ihanuvaiabie
am%,%ﬁ‘ Roh tPn%‘aﬁzF’%E(rf‘ %HP?&%%%%QX&Q& ac‘zg!&?&PSPgA@%é%%%‘?%%ﬁf{r Shsfam kion
_humarn species. In practice, humanized antibodies are typically human
(Forftipisaiadhat wiadkmss ireremricbeindenene podlibesorhe R 618805
RicIBnabibstijul o resicimsiromogy)alag Pus siteartd cadsniaraibpties3.-506
195%?61” antibodies can also be produced using various techniques known
( Ifi the art, 35 including phage display libraries [Hoogenboom and Winter,
J. Mbiebivls fopimaeuifing 9oy hierk sebadieg ap sicBispwaip tBgar1 Gongplly,

2 hERESChRIUES, ALEAIe Rl AN BORINGSRR8L naals0 alAT akig iQbthe:

preparation of hyman mopoclonal antibpdies (Cole et.al., 36 Monoclgnal
R BOTGEIH (LTS, AR o RO 57 CLBHE A Baribre

and Boerner et
resiined, winniarechpic AR BB 65 1@9 1) pSiinitaitplcdamain.aHtipetiecticarabbe

es@ﬁﬁﬁ)baémgmﬁgﬁﬁﬁhmgam@ hiirdoghiin FRASISRIC Natre,
ich the endogenous immunaoglobulin genes have

animals, e.qg., mice in w
32380 T LI b RS HEIERE S Eh BN e FeRAR & o
Scentihdy: pidptustioa 8 HhservddtinhighalesefDRsenbli8sthairseeivithe
coHHs'fElﬁa’&dﬁE‘sE‘zﬁhéﬁé&e&té niRGIEIRg.96 N LERHARYC AN L ARSRTARYarABEdies
anfibody Th h

Ibody Tepertoire. This approach is described; for example, in U.S.
areeiEsrik gu o don B §7 Pefan g ded @,é@@;%@%ﬁ@ﬂ@'&%,@g@}ﬁ@n intact

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 technigues known in the art,
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 et al.
are also available for the preparation of human monoclonal antibodies (Cole et al,,
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5,661,016, and in the following scientific publications: Marks et al.,
Bio/Technologv 10, 779-783 (1992); Lonberg et al., Nature 368 856-859
(1994); Morrison, Nature 368, 812-13 .0 (1994); Fishwild et al., Nature
Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology 14,
326 (4928} Eaberg and szar, INGin Rew, Iaioll 30505,1999)
ma ure ng k ection an

Immuneh g dHEISATHEW Hs ﬁeﬁ@rﬂme@za@w@t@@éﬁwb&mﬁﬁ%hmpéwmg of

hur@ﬂtm&tﬁégt@a@@ttcaﬁwtmgéﬁh imfivadinesmneis wreembliddadings,
even more preferab% 20 or 30 times 15 % ater than h star anth]o%n

1mr(’§8?%?§]}§}1h$ﬁ?ﬁ§é‘ heem s AR ARG nge,
antidotippchistiprepatecivad, Btﬁmbwﬁfwd%mm&s Bigpeoifio hnnmod'reéia@ects
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for grrampledp the: BrienhljSpecfefiesistoriieai draim i rBRéITor
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tiona y the'”T’Eoo inant production of bispecitic anubodies
(194 ZadhwBA ahel. chahus d4idtindAd4gntiNeuberger, Nature

BidieawwIcAain/ st bR D&iﬁ%rél\dﬂﬁlﬂtﬁiﬁrt\h@ehﬁ ahainsdiaessiffe(esds).
25 s.o CIfIC F[) 5. Mﬂlllés,te Soeh ?II m{iNatHr 537F5§eﬁ“gn anﬁ)&

BecauSe of the Tanaom: asorthe |mmu obu eavy and light

mubiganesistredodsisidenizes (o er@gﬁftﬂm@@twtbﬁﬁ@Pﬁmﬁlﬁ‘@ 6Rten

trifierantmRiRe dymolesuigsreimmhichinrly KR8 Mo tﬁ@fe@msem bﬂomgttt@

structure. The ourlflcatlon of the correct Iecule uaI [o]e]0) d
ST PO PR AP (LY ST Py SR
maB 3408828, 30spubpshdd 13 May 1993, and in Traunecker et al.,, EMBO 3.,

10:355-368R4 13 hneatiRedy variable domains with the desired binding
specificities (antibody-antigen combining sites) can be fused to

immRBGRERA EB‘?’?%?&‘F& USRS e HITaHRRY. h‘l"ﬁ@ﬁ% |%W?Wé?8t3’61?‘? tes
thanlitvabindirgupegfcbigiidenlegschamidnstantigomain, tbompxsingsatdeast

thepoa&u?f %Esctﬂwa@s SHLrRIRGHS 0108, s Rieleredde Nayeha frst

heavy- c ain constant 35 region (CHI) containing the Site necessary for
profgablotant BAldigpr SERIAI AT ApeR{Sr FiTecepteh & i8ibns. DNAs encoding

the iM@!hlfﬂ%(ﬂ@bbﬂiﬂn@%@éﬁécﬂ’@ﬂﬂtfb‘@i@ﬂ%ﬁmﬂo%ﬂﬁﬁtiﬁ(%%tthﬁaditionally, the
Uuno hal are IQSCFI’ted into septgrate ex I‘eSSIOP vectors
recom mant 1s ¢ antibo { Sbl based of'the coex Eesm? Oh
are rans ecC |nto a Sulla ost organism. urther detalls
moﬂg%iebaﬁh dasispduindighibodipsseuhsry thr afiodiea s ghails bavg different

spé\éﬁﬁiﬁstqmﬁ@ﬁm@@%olﬁt&m&%ﬁ)smmg Raneibemappkeach
described.in WO 7011 the rit%rfalc]e beti/]\égeg% alr of ant bogg/
ASSOTISEL 4R I58Y rhgamm%t S EROEIIBE (PRES  mers

prdsiyeh m:tmmméwmdﬁmﬁﬁ%@hmnmﬂawwp@@rwa has the
coﬁgﬁrﬁ%@cmgﬂéﬁﬁz atnieaskifo-RAsh Of the b3 reeion R ARainRENmplished

constant domain. In this method, one or more small
by affinity chromatography steps. Similar procedures are disclosed in WO 93/08829,

published 13 May 1993, and in Traunecker et al., EMBQ J., 10:3655-3659 (1991).

-.’-,m};\ OIS R)

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
region (CH1) containing the site necessary for light-chain binding present in at least one of
the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the
immmumoglobulin light chain, are inserted into separate expression vectors, and are co-
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amino acid side chains from the interface of the first antibody molecule are
replaced with larger side chains (e.g. tyrosine or tryptophan).
Compensatory "cavities" of identical or similar size to the large side
chain(s) are created on the interface of the second antibody O molecule by
RS0 L0 AT SEId S A R STl OnER (B g algine o
n IS prowde a mechanism for mcrea ngt le
antibastissodénfer overnithBiresnoahtdietbads indaarmotes lﬂéﬂb@d&?ﬁﬁ)ers

BBQ@.%'{EQIQ?E@%%&%&Q&EPH@W asvie) mgm anlbpmligsenanieady
fragments (e,g. F(ab")2 bispecific antibodies é Techn uesf en%ratlng
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Jg{ &P ﬁ%%#@@o%h&%‘i% 1%@5?9&13% QPR ﬂ th%qlz?éﬁﬁﬁi 222 81mblO8Rdn

escrl rocedure wherein intact antibodies are proteolytically cleaved
amipy geif sidaehaitafomidniaine TR ERHRaMs R dtgR It
largRreRRReeis (e ditbiblecampieshng. a@embﬁmwn ardaniterfadstaibilize
simil B2l F'tﬁ‘]'é’l%rae”?a% &% T inte E”éot'ed% i&é'&%% %tf’tﬁ%&%m%&%fab
ragments genera ted are ten converte o thionitrobenzoate
mol@erﬂvawe@a@mel@ngma@crﬁwsedéﬁwaﬁvéssr@%r?m@ﬂé}@éﬂlmhe
thre%ﬁmejh iohibyréGdBcH QRN ess aRleatylamine Bps NeixediMEibadt other
e[(jgnol ram ount o{] th(;1 oth r Fab'- TNB derivative to form the bispecific
ung cific anti rf:’iees produced can be used as agents for
the §e¢e@mﬁe amwm zanibn mtraned s Edll i gt brfibaginepr etk Eagments

(e.HEEHY, receverehiiomds) 0@!&1@{%@@@%@@&% ctﬂcf@rﬁadmspﬁﬁmc

wt%?gffgﬁ?ﬁfhs%%?%ﬂﬁmm b B R 2%%3@%% RS

canfeglprépagnh ent by assephvated yiseoretdidfrom Erwohm@lsnm;emea%bﬁl
(19§H)ec§$§§’i 6@.@&&@%&9&4nn}a&%abe:@f@a;taep%%g@mlgemoaym@agem

bispecific antibody thus formed was able to bind to cells

Fa e fErgiradsing e ST QLSS B Shtt HSMRarAThY Hl@rdéérfé cgmpleings
agetfigodintherdytite activitjief HicimadibytbtexdpigmphincytesayRindgstitidsan

forl% 3R tﬂﬁ?%ﬁ%&%ﬁﬁeﬁf@é&%ﬁa&%‘?&}g iU s makingApd-iselating (Tne)

bispecific antibod ra&ments directly from recombinant cell culture have
deriyaBocdnigeseh SeseahasieesIRer e EBEliR S HERRe TRy
redpEE6HIGEE HBiRapteLRiNAiRpAts Kosté mytedrasquintianmmmedt of the other Fab’~

TNJB‘@@a%%é‘Z:, 13n3aoy %‘c’r%?c A%%o IS BIBRSIRCPAHASS I QRINREOR ve

Jun proteins were linked to the ab portions of two different
“Sﬁm%%%f@é?@%ﬁdﬁmpﬁélmdﬁﬁm|mers were reduced at the

h|nggaﬂﬁgi@g}ﬂ&;f@%ﬁ@ﬂﬁ%ﬁf&@ﬂ%ﬁ&eﬂdﬁ-ﬂxﬁﬁeﬁlﬂmﬁa{mﬂye@mmﬁy

eter dimers..This.method can also
forgy %flﬁ%eﬁl ﬁﬁ%&ﬂ%é %& ggb% %%?jgszgng%% Ho nger
Y
pr@@orm&%aﬂum&w@e@aﬁp@@m goibal (#2248 l0985- hEsc b icidersaant
wa§§€ﬂﬂ§{é\/}es%ﬁ;@mm§m€f%ﬁmiﬂ BebPRispecifigrantiborbhiay eaepﬁagrmna to

f : I d
o OB RN ORI B AP RAP R L SR o

ovgreiprgyshetvhe dinbiBe maeptor and normal human T cells, as well as trigger the lyt:c

activity of human cytotoxic lymphocytes against human breast tumor targets.

Various techniques 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 ez al., J. Immunol. 148(5):1547-1553
(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 homodimers were reduced
at the hinge region to form monomers and then re-oxidized to form the antibody
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domains on the same chain. Accordingly, the VH and VL domains of one
fragment are forced to pair with the complementary VL and VH domains
of another fragment, thereby forming two antigen-binding sites. Another
strategy for making bispecific antibody fragments by the use of

e A S R S b,
Tha:cdn@éndp’l’ateurr@mei@mp@ mliﬁg@mﬁ@" fanilb BriieNatinAvad BmpdiSd, ot &t
mtaledgzmmwﬂd%a B30 'ﬁ?&%ﬁﬁﬁ&'ﬁﬁ%}'ﬁﬁ%&%&%ﬁé@ﬂg%%%%’ bind to

two different epitopes on HGF R chain or to an epitope on HGF (3 chain
fra g n EiRGTEnGP BT SO DRI (@bl frstad W@uﬁ%ﬂ@t&ﬁ&mhsﬂ-
chahietaiade diunigaty Abihdidies hitdrzaon Higate altihgdidspirenndsn mathio
oI SGRRR SLABRAIESRALIRE g& Ofle VieAREORMINE SRR A e forced

Compose of two cova ent ied antibodi€s ave,

to RaHB EeaBR I pRsBESE Y w%?@e@qmﬁﬁﬁ Ré aypberiragmeno taﬁfmqﬁ@aw rgfo
anté@-[hh&ng’ﬁtantMt&éﬁsﬁ@t%%r&ﬁﬂdﬁigBIQ%HMBWﬂﬁEﬁﬁﬂ%{(\%@use
91/ 2/200373; P 0308 ontemplated that the
b IO'C% oS m lgj)ec{]r??%%g% i LT ngéskéovvﬁmgeﬁwogl Tfll—tlsyﬂ%er[lrc
15?{#?5@§|H%‘4‘1"émlstry, including those involving crosslinking agents. For

examm@ommmomw&m@M&eaﬁ@agsr%@]&%thaddiﬁ%@i&@g{@hﬁg&@iﬁc
ant C'[ISOH éeg‘ for atgl emﬁr bonj Eﬁ {n } f suitable reagents for
i‘?ﬁlsl‘f’)ucr?ano SeftiEfe 28 ko eﬂ@ -Mercaptobutyrimidate

and Ehespldis blspaififentminplesihio tﬁat&ffbxfdm@;&‘pes%GI@F B chain
E LY ne |rabI the_a tib
o e S e e i S A e o
chaifa effectiveness of the antibody in treating cancer. For 30 example,

cystgine remmbm‘gb@im@gyced into the Fc region, thereby allowing
|nterﬁha|n dISU|fI e ban forma onl th| |on P]e homodimeric
& 0 re ent mven

antlbogi/cfﬁonéuéenerae 1er9f1%1r§ 51(\)/("9V |mprove Rt 8rATiPEtoH capatb
He@mmua@m%@edwmwglemme’ﬂwte@ﬁéﬂnumnwgmuhodms Such

am@etite@@lafv%%ﬁmmggi&@r@ &@&g%ﬁi&}/ éﬁ%ﬁj | %%%%@9 @Eggvglnz%)zﬁgﬂs
an mmuno

v %A@@%‘ lﬁS rf1éL éf%?é 31': ﬁ%ﬁ&%&ﬁ%ﬁsﬂﬂs‘ﬁ&&a %&9 ?L}]m@% ety may

9288 Be it €pAREH Usingpitetaretydumtibnaltibrdis-finidrspaspaied ribia irsing

kndVR el GaRlResAITRhaRisd P A0:RRAR: (I3 vaR ANEFRRINEN: Ants.

antibody can be engineered that has dual Fc re r@glons and may thereby

For X gBP i HARERY oM ks R Eracii sase ! Bﬁ%ﬁﬁ?@gn&gé@agt%@h%n
forming 3 AunkiBaboed. BrrgnidesifsniGbR2 1230 (bO88Y phrpmmiuriatonjugates

iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S.
Patent No. 4,676,980.

&, 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
example, cysteine residue(s) may be introduced into the Fc region, thereby allowing
interchain disulfide 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 et al., J. Exp Med,,
176: 1191-1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric
antibodies with enhanced anti-tumor activity may also be prepared using heterobifunctionat

cross-linkers as described in Wolff ez al. Cancer Research, 33: 2560-2565 (1993).
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5 The invention also pertains to immunoconjugates comprising an
antibody conjugated to a cytotoxic agent such as a chemotherapeutic
agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant,
or animal origin, or fragments thereof), or a radioactive isotope (i.e., a
AR SRR, S e O AREU G AR PRIV S AR TR, O
such imhunoconjugates haVe 0 been described aBove. Enzymatically
enhagpdeomplanient dyra ardeHS theaedilifes cxs BieYrseer feluduiticpmpadog
Desghain, Nomhindisgpactive fragments of diphtheria toxin, exotoxin A chain
(from Pseudanonas aerugsinosa), ricin A chain, abrin A chain, modeccin A
chairi, alp#égn%?%crﬁ%tes fordii proteins, dianthin proteins, Phytolaca
ameFlednseptioteilse pRydRls tPPRInerd] PRSI sy diczrdbrabasiugated
to 2 BRRERL LI GrAIN RARARN AR RTICNRlSAR tBRIDEPLRIGIORIY active
mitogellin, restrictocin, phenomycin, enomycin, and the_tricothecenes. A
to% Sizh SORHCRES S amAiRIH f6F e PrRE RHEA b P AdR S iGated
isotaptifiediesadibsampies.include 212Bi, 1311 13'In 90Y, and 186Re.
CO”&iﬂﬁ%&ﬁﬂﬁlﬁi@&é&?ﬂ&ééﬂﬂn%{é‘g&éﬁsu t%cﬁ?&l I\sl?xEﬁ RatRdsiga-aanely

of bifunctional protein-coupling agents such as N-
beeq dessHRpricR e Epsririanhi SoyFdpierted Grempytsihnerhibthre perysed
inchids apfigaalal Heny atvasdal daideesigrteis chdshtherie toylmdipnitiatechain
H ctive esters.(such as_disyccinimidyl suberate), aldehvdes h
o B AN R LR T
sargibyaredhenivire) prisigradsaibivh ReapstlBg ke ag istsuproteins (PAPL,
PAHRZAA RIS 2@y h-RIRY GReMiaminiGisacyanaias, (yebhas loiienais

. ,.6-diis9%¥anate, d bis-active fluorine.compounds ugh as
inh %or g‘e o} n,én}fo ellm Bestnctom , pbhenomycin len m?fcm the tricothecenes, A
,o-difluoro-2,4-chnitro enzene'}‘. or example, aiciri 25 immunotoxin can

varlpty pfapdicatclided escrilsdabin fgitdnawdutti Scinedoasd Lo ibalys.
Exdnpibondddrabgled i -ivgihiogyanatahenzyl-3mgihylgiethyhentibody and
triaminepentaacetic acid (MX- ,D'tl'F?A is. an.exemplary chelating agent far
Y QI AT o PTG D IR0 B SOy O SB S WOBE AP & N
sucamathdyl Sribpuihddithib pmtivoaly (REYM) cvdnjigetad (5 a bisoepton!
derfSHARAG ﬁ}ﬁspéﬁxfgi@a_éﬁ)M&ﬁaﬁm@;ﬁﬁ%@{@m%@%wa@@m@

_ antibody-receptor conjugate is administered to the patient, followed by
SPGB PR FURTs STech Rt R Ao R STING 2 RRMMAY (et
bisdpelAb sreaamijiisteratidinrahe), higahiaotég denitciiethatdd eobifuated to a
dia%ﬁﬁ!%l&?&ﬁ%?t&e&aﬁ%‘%%ﬂ@&%&&%gdéﬁ%?&?éﬂ@%@écﬁa@%‘?aud

_antibodies disclosed herein may also be formulated as immunoliposomes.
bls@"ﬁ%é‘rﬂ‘é‘é“&&ﬂ’fﬁ?ﬂﬂ‘iﬂstﬁ@%ﬁﬁH)é%?‘ﬂ?&rﬁi%ﬁﬁ‘éﬁrﬁlwﬁ%‘iﬁbﬁokﬁmﬁiﬁn A
imathaudh as dasepbed dindepsieid iet\alet poel Nafenbde A S92 782:

85); al. Cq40 s 7 : :
o U NI SR PR B0\ it Ll o
DIgfe o arpiareteidéns seertia supgritn Noadayrsientige pAhcabryy-
Sedrgehglilipozemes can be generated by the reverse-phase evaporation

In another embodiment, the antibody may be conjugated to a "receptor” {such
streptavidin) 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., a radionucleotide).

8. Immunoliposomes

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 ef al., Proc.
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method with a lipid composition comprising phosphatidylcholine,
cholesterol, and PEG 5 derivatized phosphatidylethanolamine (PEG-PE).
Liposomes are extruded through filters of defined pore size to yield
liposomes with the desired diameter. Fab' fragments of the antibody of

h ' i jygated to the, i ibed i
RSB A R R sl ndesished
Lipdisuifeifntaheheadgirelatitio ima aghdipaloase ragégtiBasgye Ro(Sultks ass.

DoxpiHRiginis LRI aDaibnceRiginedewdthin hedipRsemepih @ eoGakisan et

at, J. National Cancer Inst., 81(19): 1484 % %9)._ 9. Pharmaceutic o
me B SO R PRI SR RO D RSP Bt & QLT RS b PEA
deﬂve@ieﬂ@pqﬁuﬁ:ﬂﬂﬁﬁaﬂtﬁanﬂm@ﬁmﬁomipoefopiaaa_m af&!;fumh:rhﬁhrou gh f?ilt.ers of
def@%%?(ﬁ@%ﬁédﬁiﬁ@g QOHRAHICR GFe URRLAR. 'ﬁﬁﬁbﬁ%%e&%e&ml%zmg

es are preferred. However, lipofections or liposomes can also be
antifedy AhL eI A HIBBIRE SBF 1A THVEHES P Trdirastaisqs dethringd inddirdg <
al \YIsire antihQayfragesats) age) useddihersmalashinpittiamyoiragment is
referred. For example, hased upon the variable-reqio u
o R e s RS L A Bl SEOMSRC SRl
SeetFatasifitgt v Hiddetipng Caeceninspodd oA F8teti8R@with interaction
between HGF R chain and c-met, interfere with insertion of HGF Q chain

N-terminus, and/or inte fgre with.HGFE. (3 ¢ a'n-JB chain interaction. Such
. Pha ceutl ormpositions of Antibodi .
peptides an&%pepgr%evcgﬁmntgeﬂzméchemlcaﬂy and/or
prodiiizbipsressdrn bilnzintsteedAaibh trohtgynté waroys, diterdese &1 éhediorm of
phERCeNBS H5R6kiRGs. USA, 90: 7889-7893 (1993). The formulation herein
may also contain more than one active compgund as,ﬁqS necessag fodr the

partitU P i R RS S o AR B PE e PR PRSI E AT BFR ey
Hoaetivitibsothatode adipashrersein alffebt escchicothbrerdtchndinsalf/heiimention
int@AGILQRID 8. FRHRASI IO TRAY.FOMB RS AR A0SR DAt BRRANAES ibitory

function, such as, for example, a cytotoxic agent, cytokine, .
ragmEph AT SR tRon APy Bﬁ%ﬁﬂlﬂ?—‘?ﬂh‘?ﬁif&ﬂi‘g‘éﬁ'é?ﬁ%ﬁﬁweﬁ%?eﬁﬂ%%“&?’é’dy’
peiliitably jlesgsidi negeobinadiandniaitudathakipnbefidotve SIdRET § chain
nfJAIR05S, 39 Inended, The acive: igfedients may.alsa b entraPRed B of

mICI’OC&pSUVYéS preparef:’l, for example, by coacéervation ecﬁnlques or%y
HGﬁt&Kfmia]jﬂatyﬁnesimﬁmﬁmmr’@mm;ﬁéiGﬁ)ﬁﬁbﬁyrﬂetths’emﬁuch
pefg{%i@stﬁ}fmf}%%gﬁé&'@_&%@ﬁ%&g@@Uﬂ%\%ﬁn@&yﬁeﬁr&@ﬁe&ﬁﬂ%ﬁﬁm

respectively, in colloidal drug delivery systems (for example, liposomes,
DN At 5 BB € G VR AGAR-See i S (E -T2
(1396510173@&11}@8)1@:@meéhm@mmmoﬁmmﬁmmmﬂimmsed
oD REANHR D3 IR MARSHACRLIRE ICEP pot Bl A UTMBHARELRS

used’for in vivo administration must be sterile. This is readily
acthabenHisT shaQ s ytsaliGileRt st P iR imatiss e inidtiaen ghe

compiSiainegreleapaRrapaialiong frnbs wepaked, Suitableexamplesaof

cyt%ﬂ)smt%l Q&%‘{%{;‘?&?S@, chemotherapeutic agent, or growth-inhibitory agent. Such

molecules are suitably present in combination in amounts that are effective for the purpose
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 systems (for example, liposomes,

albumin microspheres, microernulsions, nano-particles, and nanocapsules) or in
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preparations include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of
shaped articles, e.g., films, or microcapsules. Examples of
sustained- release matrices include polyesters, hydrogels (for example,

raBEE ST E el acrale) or O Unaonol). poeldes.

supethy|-L - glutamate non-degradable ethylene-vinyl acetate, degradable

lactigRoid-alyelic ?&Hi ERANDEFS S HEi RS RSk HERENDEY QisiMeadily

(injectable microspheres composed of lactic acid-glycolic acid copolymer

a"c&ﬁ’(ﬂ}ié‘iﬁﬁ‘rmﬂg%’é@ié?éﬁum ot MEPBrESbutyric acid. While
polymemmdehlae@l‘eﬁmnmyhﬁbetﬂe@amm Badtiblacicghieobt sacithed-release

pmg%!%%s &QM}J%%%H%%JQ&&’ X J?] d%&?o GRHRINd (%ntl Q’%ﬁﬁ%ﬁ@?ﬁe

roteins for short time perlods en enca sulat Ies remain

antjhogie Wil TEEEIE A s 1ray Ihay e aHitRs: o8 afiredaPiseeapsdtit of

Ex@%pies ufed@am@smé@sahﬁi&s iasubiy @ iadaseyatdiaogicalastivnpoan
0SS nges in.immunogenigcit t|on Istr

hy(f —me% Xy 1?}) %vq 1nlé§ Xhoﬁ?a%o v actide @?g a%nN% éj‘?'}’j%%fg)

llization Rain e mec m INVO or exampl
COMI&@,@ Fé dativrmieetidaishy pidisealeradtaobe dasedible elitd s-Kiyb aeptate,

degRimaboRdbreNoh '9::@&@9%%%%@@&% aiahiiZat PRY Pe 2 hjectable
.achieved by modj sulfh sid h|I|z fro cidic

R R B e WA PR e B Aty g poly-D-

(-)-déveiopiytypeific ﬁﬁly}neolmmmpctgmmw“ﬂhha@gtm&nglm acid-glycolic

acifXAMRIeSQldbe RENedS AN EOTPEHQBR A1 IRE-INENIRAsd biSteins for shorter

understoqd that various other embodiments may be practiced, given th
timg e PP o SSRGS R LA o BATER AR £mi RPE RIRL 8%, may denature
or METHOBS: RHGE of atanisraersgener ated° €ssentinlyins Wesdfilielbdival activity

ami%o Igl%%fgﬁ @m‘l;@r@n%%?l cﬁi’y @%gégalzsﬁtgggslgﬁlgée &@938 %0@3@{%11:2&&01‘1

EMBO 3.23: 2325-35. Me A-MB435 cell migration
PR YR réqperEmnd e tmsredion aschamsrsy fiscovered
to ﬂﬁﬁet&hﬁtﬁercetaas-$u@r@f@ﬂﬁtﬁtafmeagatta‘b sispraddiet phasphayatisaion may be

ac ass%y% P lc}(}:{:lrr e nlhe%ltlo Eﬁé% qeﬂ%gS%%ntl&% 1@?091.%% rébc%%tx%mn mozsture

sup ory lation was carried 0

pnos
CORFRY w&mmrth@taﬁwﬁmvw@?@wféﬁp mlwegwa%ﬁéﬁ&mmns

man hlblt hos 50 ng/ml HGF. Inhibition of.cell

prollﬁgragn Was cgr?ji(éﬁpg‘ @% t% &ég%séég%goén Oscg‘laﬁ gg)%ilenggﬁ{)ed |Irt1 '
ungcirahpblet éms;swp@geq_den@r(@m)tsmqeﬁewrﬁbvmweﬁén@@ms
pr&ddaywag. carried out essentially as described by Nakatsu et al.

(Microvasc.Res. 66: 102, 2003). The HGF mutants were added to 42 the

culture medium at a concentratiorE&AMERER| every other day during a

6-day experiment. At the end of the experiment the number of sprouts per
%@m&%@%d expressed as the average SD of 4 independent

expeHBEntgaft RS dgeddmted essentially as described in Kirchhofer et al., I Biol.
Chem. (2004), 279:35915-24; 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

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 carried 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.,
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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HGF 0 chain mutants (as (3 chain alone and as full-length HGF), having
the mutations as indicated, were characterized for ability to bind MetlgG,
in comparison to wild type HGP (3 chain ((3 chain alone and full-length
HGF) using a competition ELISA assay. In order to 10 minimize any

_theggﬁ%@kgi%|@§cgﬂg&@ﬂigﬂe&ff n@ﬂ?&e\‘\}"&ﬁé@&%ﬁ K F&E&gn?nent

chain mutants were made in the 04S background; thus wild fype HG
At o g o eSSt S6OHSOH BRI PEeRsAtbHAR MR onlcaepfesFes
theAiapiS-\GEr6f d9sagrade expaitnaigration assay to determine effects, if
any, on biological function, as a result of the mutations in the (3 chain.
Results are depicted in Fig. 1A,B,C. HGF mutant G4981 inhibited 15
HGF-dependent phosphorylation of Met in a dose dependent manner as
RrESepigted in Fig. 2; results for HGF mutant R424A:R494E (single- chain
" HGE) are.alsq shown. HG%: mutants G498l and G498P_activate M

i G FEE R L ATE AP B UL G Ypdpane the mutacions
as phksphpndatioarassacabspinied nndiviclp®ultsipaftcRoitdnipe HGE B

RA24A: R4 4E are HGF de endentWhor lation %é et
Cham Cha” ?a%e Ina (f(fﬁéneg%epend%% agn u an * ?& Mtand
m:ﬁd% Iﬁinalgaqntnabdmcﬂwm@eddimdﬁnammn vy 2I6Y3amd IBGE$ ohain

mulGAGH é%a%‘é‘é‘ﬂ"&é%ﬂ%&kg}&m&r r&:n %t\%g; 'L%%EHF'EEF

mutants at a concentration of 10 gglm 95G, G498
B Geass Abreagiiopi atlisinsd g iuge Aebn rHCéEﬁ TRtgitiowss aspEFRIURRa4ARIthus

mifedtae raEé&Qf{BrHQElQTPE}% il C@'%lﬁg oh theadilch Bhehdinandsaelpeied
mutations thereaof) to the overall biological function of HGF. 43 PARTIAL

muf4EePLIEL A NCEES AFRABIRED Bk ftch W A 0481 inhibited
HOWiaghaders plicepinaythtion af Med edoandspdaden(afiG): Thassituble Banm
reng@%S‘x'%1%?%&%’45‘2&%&9&&5 P MR+ %‘?9&?&?19&% iﬁ?ﬁ‘%ﬂﬁ?&ﬂs

em., 279, 3726-3732 |rc meier, C., Birchmeier, W., Gherardi,
G4R8] aptiGASRR aciratsddeici spificiatinjetmie!! orastesie wHd Ry HA i die Met
ph&plﬁUfﬁa&eﬂaM@ aEelpiial.id ril 5; 92511 BRe SEGE mitalf RSTAANRIDAE. are also
0 dG 8 ingle- haln
B N R T R e

Mufanss 1At RS gndriAfRR akatbirs dHsRiceaiber félfé‘.’aBRB@h@f’fﬂStN Pegnd
5 6@3%-@43::15@@%@1 tpe RUBNFdrifmialetieddfui(Bank AOH mitie el

T. E., Vande en |f|cat|on of.,
G it A o TR
an firodive hsSgi driger? 51 180286 Broftendrg & def{diadde Eﬁdtei’ﬂGF {8 chain (and
wEAERSSOL SO O CRRaAIOn IR, UeReost 86, 15 813

CCP4 (1994 CP4 suite: Programs for protein crystallography. Acta
Crystallogr D50, 760-763. Chirgadze et al., FEES Letters (1998),
430:126-129. Cohen, G. H. (1997). Align - a program to superimpose
protein coordinates, accounting for
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20 insertions and deletions. J Appl. Crystallog. 30, 1160-1161. Cooper, C.
S., Blair, D. G., Oskarsson, M. K., Tainsky, M. A., Bader, L. A., and Vande
Woude, G. F. (1984a). Characterization of human transforming genes
from chemically transformed, teratocarcinoma, and pancreatic carcinoma
PA ell lines..C N -10. Cooper, C. S., Park, M., Blair, D. G.,
, Croce, C. M., and Vande 25 Woude, G. F.
(1984b) Molecular clonlng of a new transformlng gene from a chemically
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and Leonard (1999). Interaction of macrophage- stlmulatlng
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1. An HGF/C-Met antagonist molecule comprising an HGF mutant
comprising a mutation in HGF R chain N terminal region and/or HGF P
chain dimerization region, wherein the mutation in HGF (3 chain
dimerization region is in position N497, G498, P500, T501 plus R502,
meABMURRRAANS MRS eI s M tatien NHGRE hall Mliermingliegion
IS Jn position V495, G498, R502 plus T503, and/or D672, wherein the
US‘?@%@IﬂiHbﬁﬁggﬁutant has reduced biological function compared to the
Trueailthdypel HABER. ITti@emiaganét mebecule of claim 1, wherein the
ridifiR0icabiostinn i cehrolfidahcell.uaration, Metp he%%géa%rm&'on
or angiogenesis. 3. The antagonist mo ecuﬁe o?any ORe of the recegmg

signaipgdoninErdts BB sRinG ResrCanerah28fMadd%o C-Met with
Tsigtostantiallh redusasc inding gakinity compared, to wilchiyreibhGE. - & 1988).

aptagonist molecule of any ane of the preceding claims, wherein the
For Y S s o Pt ) At iy
16843.wild type HGF. 5. The antagonist molecule of any one of the preceding
Vij&laiRshereinthe.piele e, COmRIiRes. amuiationinHEb6s ¢hgin

. __dimerization region, wherein the resulting HGF mutant has reduced ability
ISORSTANRGT R £h BIREF B B4 3 Ehei: B9 rita B SIeeEnS of any
accompany i predadi pgicisisis bividerein tirnwhiatiGroisinSp0 SIHZRF\A9E,
Wa&é%ﬂ%ﬁ@,%@!%ﬁﬂéﬁr% H@g% ﬁﬁb&ﬂ%?&é@ﬁé&@@ﬁe&% &?Q‘a?ne of

the preceding claims, wherein a mutationin H chain N térniina
SRR AR SKTECRIAEER 52881 THERPTE AbEYA Resoptien: HINL Bk’
593e520672N. 8. The antagonist molecule of any one of the preceding claims,
walD SRR OB RATHORDEIAL P48 rfia0, TP RS Ro 06 O
X502, 9. The antagonist molecule of any one o?kt%e preced(l)ng claims,”
Hagifte M hERB i HE T Rl Eimaee AE eioin @R TR fadts
recdpDSA Be MBI M. BidE dnsaltion, hesueendkb01 and R502, or
R502del. 10. The antagonist molecule of claim 9 wherein the insertion
between T501 and R502 is an insertion of R and S. 11. The antagonist
molecule of any one of the preceding claims, wherein a mutation at
position N497 is not N497F, A or E. 12. 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. 49 13. The antagonist molecule of any one of the preceding
claims, wherein the molecule has reduced C-Met signaling capability
compared to wild type HGF. 14. The antagonist molecule of any one of
the preceding claims, wherein the molecule has
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11,

12

reduced ability to stimulate cell migration compared to wild type HGF. 15.
The antagonist molecule of any one of the preceding claims, wherein the
molecule has reduced ability to stimulate cell proliferation compared to
Wil%’zge HGF. 16. The antagonist molecule of any one of the preceding
LMYER8in the molecule has reduced ability to stimulate
angiogenesis compared to wild type HGF. 17. Use of an HGF/c-met

aRB"’ﬁ&@'zﬁ‘ﬁ‘é?'ael%}a’%‘% 85500 éntﬁet‘@o%}” ;one Ohelaims A8 0 I ¢ & mutation in
preéparation of a meaicament for modulating c-met activation in & subject,
18GH$echfimiy MGRo! metcartaljonili nbtbewldinccerting teicmyvbereinfhe

Claimach RO 1B RIF RN Gl & %q'&‘%ﬂ?c‘?é?ﬁcf%?ﬁ\i%)ﬁ%ﬁ@éi@gﬁoo, T501 plus

proliferation of a cell in a subject. 19. Use of an HGF/c-met antagonist -

mvlesutedas dating dovanepribeorardipnsmELeriR thainpréparaabigeemis in position

megdicamentitenmadulsting misrasion, afirealliR A auRigciR0mss ffa8duced
GF/c:meﬁJantal%%)nist rgglecule ccordi%%to any one of claims 1-16 in the

pPAYSS AR S AR AN TR M HibABRAEHY -angiogenic activity of a cell in

a Bubjsetoid nivdedt ahcHBF cwhetarttadinliegimabfeatiende celiding foaginy, cell

ogggp;tgl&im& i!aﬁga _HM{IQ&BBG&% 'g&,gsg.medicament for treating a

pathological condition"associated with activation of c-met in a subject. 22.
AThs@ttgaaFrRlesiseianviRee Phthe SGTEdPEs Rilib M eteih tisrrepltipg HGF
nuekaic iidh encodeng iihetdshitrinetartagaonistmotadylecalpay eneidfitype
c?&;@s 1-16. 24. A host cell in vitro comprising the nucleic acid of claim

23. 25. An article of manufacture comprising a container comprising one

of A GrEaRIBIy dpist g atagy At vhole slses B s o e thsg sl G 2dGA
mataed vhmakingth & HGi/e-mel riacanst mesueafenyanerof

clpims 3'%6'ssai% m%t%f%coinep(ﬁ%i”gpre’é%’ posing i 8 oSt cell I8 VIU0: & mprises
NUCTETR SRS S MBS hE Y OISt PRAGTELSIS 2 H PEERR HIS Jre P
antagwtiist imdied ¢lettronithweinalhrb0gion, wherein the resulting HGF mutant has
reduced ability to dimerize with another HGF [ chain.
The antagonist molecule of any one of the preceding claims, wherein a mutation is in position
V495, G498, R502 plus T503, or D672.
The antagonist molecule of any one of the preceding claims, wherein a mutation in HGF
chain N terminal region is V495G, V495A, G4981, G498P, G498V, R502del plus T503del, or
D672N.
The antagonist molecule of any one of the preceding claims, wherein a mutation is in position
N497, G498, P500, T501 plus R502, or R502,
The antagonist molecule of any one of the preceding claims, wherein a mutation in HGF 3
chain dimerization region is N497R or K, G498A or S, P500W, H or E, insertion between
T501 and R502, or R502del.
The antagonist molecule of claim 9 wherein the insertion between T501 and R502 is an
insertion of R and S.
The antagonist molecule of any one of the preceding claims, wherein a mutation at position
N497 is not N497F, A orE.
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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13.

15.

16.

17.

18.

19,

20.

21.

22,

23,

24,

25,

26.

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 stimulfate cell proliferation compared o wild type HGF.

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 1o any one of claims 1-16 in the
preparation of a medicament for modulating c-met activation in a subject.

Use of an HGF/c-met antagonist molecule according to any one of claims 1-16 in the
preparation of a medicament for modulating proliferation of a cell in a subject.

Use of an HGF/c-met antagonist molecule according to any one of claims 1-16 in the
preparation of a medicament for modulating migration of a cell in a subject.

Use of an HGF/c-met antagonist molecule according to any one of claims 1-16 in the
preparation of a medicament for modulating angiogenic activity of a cell in a subject.
Use of an HGF/c-met antagonist molecule according to any one of claims 1-16 in the
preparation of a medicament for treating a pathological condition associated with activation
of ¢-met in a subject.

A use of claim 21, wherein the pathological condition is cancer.

A nucleic acid encoding the HGF/c-met antagonist molecule of any one of claims 1-16,
A host cell in vitro comprising the nucleic acid of claim 23.

An article of manufacture comprising a container comprising one or more HGF/c-met
antagonist molecules of any one of claims 1-16.

A method of making the HGF/c-met antagonist molecule of any one of claims 1-16, said
method comprising expressing in a host cell in vifro, a nucleic acid encoding the antagonist

molecule, and recovering the antagonist molecule from the cell.
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