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April 12RD06 UvRichYis ifcoFperatstidberefererichen me@ﬂiﬁcétycmr alf purposes
humani zed nonocl onal anti bodies that bind to and

neutralize Hepatocyte G owth Factor. BACKGROUND OF THE

| RVENT! ON 1 00@4ia BRT BRASOULRNIER INTEREST (HEF)

is a nmultifuncti eter0|rrer|c pol ypept |
pr, I
PO e WalIra SR i€ dplodtch WAS ARGRA f 18} Brant
2R44EGA1/@1 483382 froen threoMatiorsad cHnstSm:tetstoé HeadthofT heaUSogcwecmhlent may
pes sBussoI i.ng et al J. Cell. Biol. 119: 629,
havem@@m ights R JAF INYEMIONchal opoul os, J. Cell. Biol .
129: 1177, 1995; Matsunoto et al., G ba. Found. Synp.
212:198, 1997; Bir chinkbldy OeEn'BHEHbINﬁMTION‘rends Cel I.
[ 404, 1998; Xin
0033 T Bsgeqt inveptay iaies GisnEralviip ¥he e tinatigeoty, o
moné@&hﬁta?ﬁbbﬂfl oaB) Bha ré@&ﬁ@ﬁn@ht DNA {eRARBRIGRESARE developing novel
rosi ne kinase encoded by the proto-oncogene cMet.

blologn¢Saai@rﬂ mase pastiquigiy, 4en eprapleato beypreductinmel husanigedr

mend 3 o OSEAL o ST Pl ot

netastasis of tunors (Jeffers et al. J.
74: 505, 1996; Conopbglio _and Trusollno
| nvest. 109: 857, ROQUNPRetTHE H\l\ééb'ﬂ)@blssed

P PER R3S S| P TBIOBP ] AU Rl unciona
heterstimerid polypdptiye pmdarced tijmesemhqudlcmllnyldmaabden shown to
stimt}ﬁ%}aﬂrig%?%g I:)rrp toggﬁesis an rr%gtcc))é/e%elaglcsmgs well as the growth and
scattering of various cell types (Bussolino et al., J. Cell. Biol. 119: 629, 1992;
Zarnegar and Michalopoulos, J. Cell. Biol. 129:1177, 1995; Matsumoto et al., Ciba.
Found. Symp. 212:198, 1997; Birchmeier and Gherardi, Trends Cell. Biol. 8:404,
1998; Xin et al. Am. J. Pathol. 158:1111, 2001). The pleiotropic activities of HGF are
mediated through its receptor, a transmembrane tyrosine kinase encoded by the
proto-oncogene cMet. In addition to regulating a variety of normal cellular functions,
HGF and its receptor c-Met have been shown to be involved in the initiation, invasion
and metastasis of tumors (Jeffers et al., J. Mol. Med. 74:505, 1996; Comoglio and
Trusolino, J. Clin. Invest. 109:857, 2002). HGF/cMet are coexpressed, often over-
expressed, on various human solid tumors including tumors derived from lung, colon,

rectum, stomach, kidney, ovary, skin, multiple myeloma and thyroid tissue (Prat et
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al., Int. J. Cancer 49: 323, 1991; Chan et al.,
Oncogene 2:593, 1988; Widner et al., Am J. Respir.
w@zio7/1190m9 . Bi ol . 8:229, 1993; Derksen et al.,P@/o8m07/065385
99 1405 2002) HGF acts as an autocrine (Rong et
Sci. USA 91:4731, 1994
al., “Nodc ﬁ@ms@u49&23a|1991 cﬁhaeret rés Onspgsne 2: 59_?9917%8%Naeldner et al.,

Am. Qarﬁe%pﬁr”@eﬁlrmlaf&l%gzg G‘é?ggrﬁéfgéﬁ - al, ATbod 99:1405, 2002).

HGFaanits -aspamtaatoariner (Rprgedeal. ( Bear. ENatBIAcadJ SCEBJ UISA gh=im31, 1994,

276: 47257, 20 f th 10
KoodhekPRHO I, Al WGHRCEEREnC ! Aad ot TRRLRAR. RRACHR: BIPW factor
Wen?hé‘ﬁ'@t@qeﬂr’r\anf R‘éﬁgﬁ @Eﬂyrmél CﬁlOP'@QQQCOI@@Qb 3ér100"éntl -apoptotic

kamura et a ture 9;
regulator, (Gawa etlal., ReBpDIrChem 2761‘48I257B¢?6®1)f8rme tmmm;

or D00k JO5F v e RBR G Gy RIS B blluetira) sipierity to

plasrﬁlr@)@éﬁgﬁn@ oOtﬁer igh2giieseof Bldtd eosf@ation O(rNak(ammbKﬁ al Nature
Kamura et al Nat ure 342: 440, 1989; Rosen

0 .0A89; WWeisiner epal. 1488, J. Respjr. QgioMol eRial a%829uﬂ893) "Human

i A ML o ] RGP o

mtra@élmmsthtéavﬁgé?i’At})zazzlgbdﬂivgs 9WN§|fddhmmfm t(rl)r(dHWIa)TpON?karaUra et al.,
ure a .

Natua | 3454401 GOBS: FREER. Ltiini 9. Gt Blobe 1976 HES] d4@¢).  Upon

extra([\‘l@ﬁulgp"é‘e)ﬂl‘ettlgﬁglp}‘&‘?@ﬁ Rl éi8ed g@&o'f'éur ttpﬁgol8lfog¥%ﬂ¥mactlve disulfide-

airpin domain an ringl
linked Heetétodsmbrioimoleculeadamsp@Bl okan dﬂ&L‘IbL{lﬁﬂanﬂ [ pu burult h‘éakamura

et a/gg\fq?{yie? §4§%e%|#éaln8%ngbeE% Jsﬁé :é?\% qggé J.];Ee a-subunit

contéh% e@40 %El’dQEs ?}fg@ RDtayMthchgsWaﬂc% 1Q%ls|ﬁh§dbf‘ghe N-terminal

receptor ~and ow affinity
hanrpim)dgm@n kalnddoug kghgle de’nalhlepaThIQ],B sﬂjumtt@ntams 234 residues (34

D)o KBS o R rolebe e oy i R e Aol scviy. Hor

has wga ue &I58ecifi®BihidiRpEited: 14 hrih affinity JKd Bi2ok aoHha) bindin
10%2ln 19949668akata ert%aal @E? i ol yCﬁem 272: 94 7> g

site fpggw cl\{leiompptmeanﬂvatIOWea@pttbr(de-a10neM)ebm6m9t $ite for heparin

ool BRSPS Bk EFEBET RV e and

extragcbitilar pmatrix QN@uﬁmn@t(éJQomcogbnel 6:504at 19@1 BBb,rd@lh et al., J.
Park et al Proc. Nat| cad

Biotaspngh 29106 g 9% Fighodi R e Ae9")
[bﬁ% nﬁ%cﬁ%@l rd e%p%r fs"‘é’ it %@bﬁt%oaﬁéQWrokWterSIne kinase

a-su 'S Sufi cient 1 inding to c
receptor ifswmily.orTied fulhength gvidt geaecads dlomedrnaindl ideptified as the cMet

protqrpg\lu\g\&eénetcaf o lr%tleael? %&Hﬁ%gt Zt a|1§38r4§%1arg engQgr r}JQeNatl Acad.
. 07, ) 4 Ao ey ot
kringCEOogins dfthe daselpunit po suffidiend faylkiydingpo cMeitandaatiyation of the
signée\égsrcaalde for motility, however the full length protein is required for the
mitogenic response (Weidner et al., Am. J. Respir. Cell. Mol. Biol. 8:229, 1993).
HSPG binds to HGF by interacting with the N terminus of HGF.

[0007] HGF/cMet have been reported to play important roles in several
aspects of cancer development such as tumor initiation, invasion, metastasis,
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aspects of cancer devel opnent such as tunor
initiation, invasion, netastasis, 2 WO 2007/115049
weON/WBd@07/ 065385 regul ati on of apoptosi s anBCT/US2007/065385
angi ogenesis. Several different approaches have been
I nvestigated to obtain an effective antagonistic
regulationcef] @poptesia caideangicgepesis ePrYeras differast ararogqhes have been

mve%tl‘gdagé ﬂ!) @%Hﬁ' an p%fﬁe%{n% Z@'%?g@%@'nm%cwh Itflgl‘rﬁ:cr:]an aﬂ terF proteins
suchdag ikl (N ternkinaindggmaidgstes keindleadum@in GHaokket et al., J. Biol. Chem.
o ST e 5 3 A s 7 oo o

%rge?M 1989) 19 ténocll\%?a(t ml rm%?nal%ﬂsefou? kringle domains;

an ’Fr i'sco e University,
Kuba et bl.l—cénnmb@e(s(ﬁ@ 6&67 aR000 Praniti-cMNgtt mAbsAEmdigeSMasteJSATheSIS

. 7443 001,, which h ' b
san Fiadeiacis. STaR Wobarsu 1 DRk SRROTLEHCE, AR TR atiary Brge. Nt
AcadMsc,h WBA 98: 74U D001, WiaicH 18 .hé&pofaeé@hbﬁém byltefdiatee).
been reported tO have partl al agoni stic activities In

vi 0088]1(MKdcandeNK2aean commsite |effectieely vaithl thes birsling 99d1GF to its

rece PPl Bkon ¥ o, i pertiCagdpuc AP nes JT L' (Cioce of

al., Jelr@ntCheMlm £3140,. 1996;aB¢cevalRes .albQ. EG'@V Bi@00a@3:709, 1996),
reported that NK4 coul d Partlally i nhibit the pri mar E/)
rathefr Hanh PHFRIY rasttagenist gctiyitiegasndepiiedy t Mase r@&@ntlh Kuba et al,

Can%dﬁeé'%éﬁ?é‘?dfﬁooﬁy re@&?'\ééﬁﬁa dﬁ#g”%&élhoﬁ?r‘?gll %Blt the primary

Wever , e fact tha
growd:lorunmmmtalsgasiso obbrnarine alupgr tunadr gLvairh a muidei mouseomodel by

contiupps | Husiely of NKAadiOnaren B letthal Nk hap pobergministered
contlhEIQQ&l/ {e2@b8in 24 - parki épgromt inhik¥Ees - oﬁ%hma‘#?ﬁugﬁbkzgifwlalcates a

reported that adm nistration of a c
poteohialllymi’@et laaif—llfemﬂthaM@; malgatite md@r@@tmﬂemed

p[8 S r tI I?:' 8 h 5 t'} 5 cLd Voi that the

of ?1 \‘? 84t Pdwigp

admhmohuaméswdktém@f x&ﬂé@géﬁm(wdﬁmguwdm%re Jdédted based
postul ated that three mAbs recogni zi ng three

UPorutheireat@Hv tgiipkibi ghe iscaiedng AckvilyeefeHEEqi Yiga, were able to inhibit

the g,rgwhg {‘ hghﬁnbfuﬁ%llﬁghéﬁéﬂ%& %ﬁc%tﬂé%&% OImo%l m%y postulated

that tthe b‘nABé r"eb@grﬂzmglthce@ﬂlﬁd@ntt binditigasites oh Q@GG] were required to
ntly, human mAbs that individually bind

inhibfidie Pladciigeen! High & ¥edWRsTpstnBIERR Hhe bifSiriasof HGF to cMet

v/ ss et al. WO
and §EEHDS) OMRAE G IEng SPRIAIP REBIRESS P 8¢ b6: 1721,
2(J0610] cRedently, vﬂumanlmAblsetreatnmdmmnaikyr diredl dnd neutralize HGF
of these

develhel GE G tarisganie RRHSSIRTIPIORL AR B Teporiee (Ryggess ot al,
WO Pe6%0Y 74167 A2 B3RE Biﬁ‘raegé &f &1, "®Rle? Res 66:1721, 2006, each of which is
herein incorporated by reference for all purposes). However, of these at least the
2.12.1 mAb, which was apparently the most potent in tumor xenograft models,
nonetheless did not inhibit angiogenesis. A mouse mAb L2G7 has been developed
that neutralizes all tested biological activities of HGF including angiogenesis (Patent
application USSN 10/917,915 filed August 13, 2004, and Kim et al. Clin Cancer Res
12:1292, 2006, each of which is herein incorporated by reference for all purposes).
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nonet hel ess did not inhibit angi ogenesis. A nouse mAb

L2G7 has been devel oped that neutralizes all tested
whemogioaal activities of HG including angi ogRCIEEER07/065385

(Patent application USSN 10/917,915 fil ed August 13,

2004, and Kimet al. Cdin Cancer Res 12:1292, 2006,

eal®01 b Thus, dheriesis ieeneed farec Bumeneddnenoclenal amibedy dhat blocks

biol%%ﬁ[@ﬁféf?—pﬁ Vi 91 b aRg? it GRS uifils this and

ere’is need tor a Aumani ze
othefRBegd.onal anti body that bl ocks biol ogical activity of
HG- in vitro and in vivo. The present invention
fulfills this and other needs. SUMMARY OF THE CLAI MED

| NVENTI ON [ OQQIKAMAQJO@? AP ARED rlTlggEtI\Ig'IﬁﬁI“ i on

provi des a humani zed neutral i zing uman
Hejj9a1 2jciynt enéeomibddifFeot, othe( IHEENtioN peovidéds ianhurianizeght neutralizing

I t d f I I .hbi.ol ogj cal
mAbBUET BePBIoMEECTARt areig! B ivnd (e nRp T BLER BRst one, and
prefériBly: sdVePMCh/ QIF_bRﬁo@ééItécﬁMtIé% SfHEF ineludifd bARling to its receptor

Madi'n- Dar by cani ne ki dney cells i nducti on of

cMetprioductioraiof oscadterivg af cellsvisuikh| émH\/leqdintlB@nhyaparaieel kidney cells,

. nd/ or hepat ocyt e and/ or_.HUVE . [ at | f

noulhy 8 anGRRLAEK' 5 2T Ll il 3 ialel R"biyiRr Hopatooytes

and/bRPMUVES, an@sstiniigtlic abbligiogenesisel A preferidid Bumahedhanti-HGF
uman tunor Xxenograft In a preferred

mAbgab%&th@ﬁfst, pmah%wm@@éelm?bigs, g?a\if%a%ﬁ g Bgmayd@mor xenograft
. | i i . .
n a Bl Q0 fBRe e F e SIS TRAR & BRFeo LoGT

mADbs e fpueamc espedialiyn prefetree émbedimerttethed helalky @nd gl chain variable
regicrisah haquil arsr o) SRaMenEes shawniaTLihe e aele HaL267 in Fig
2n S I Thepb PGS 1 ISDESS: v gomical
thermhulna@nbigeat enpodin@mwithe Haveotior( HEBYides t & ehuroamizied eshonoclonal

.antibo oppri,si ng, hu i zed heavy, and | i chapns.
antisBl (AHeRRL BipR ATy e 58 et Heeroatd Fhnfl pteor (HaF)
the ﬁﬂﬁa?limtibéé%/%&hﬁﬁﬁngVﬁﬁh@!ﬁIzﬁédr fh@ta@? AR@TRYMT Khains. The

provi ded that at |east ogﬁ¥§35|tlon of the hunman heavy _
humanized heavyaphainreynprses frore el 267 e’nd o huifrted heavy chain

variq%ieo g%q'léﬁ:’}g%ﬁ%\b(gﬁ% gfoa)ﬁ%gdo tlg%ozg Ig%‘%ﬁgg#ﬁ%ﬂs{t@%f Wel hu F%AILI heavy

chail§ GaFiabROFSHiOY fRAséWbiNsélBctddefrbRGhdgeoup ebasisting d H29, H30,
humani zed 1ight chain conprises CDRs from L2G/ and a

HA8huned IH@ht FoHlai WO%aris apreUriedi By thandMinik a@dopradrying the
cornddithatly (BSRrC Y MECLAGT NEELE S Sb! eGP i o
compidses QDRRpYromy LAGE7 e@ndr esiwmen nigght aidin amariblet hegit@ Gamework
prov!dle%ht%at at least one position selected from the group consisting of L3 and L60
is occupied by the amino acid occupying the corresponding position in the L2G7 light
chain.

[0013] Cell lines producing such humanized antibodies are also provided. In
another embodiment, a pharmaceutical composition comprising a humanized L2G7
mAb is provided. In a third embodiment, the pharmaceutical composition is

administered to a patient (typically a human patient) to treat cancer or other disease.



chain. [0013] Cell lines producing such humani zed

anti bodies are al so provided. In another enbodi nent,
w@2@harivereut i cal conposition conprising a huneei/BEsa07/065385

L2G7 mAb is provided. In a third enbodi nent, the

phar maceuti cal osition is admnistered to a

patient (typi cBIngEeDE]%GBth KIN &t YHEODRAMMING&ncer or

LTS, AP T, o v

and ﬁgmm;mn(al mtﬁ@wgoné trahelatedSromather dohediePNA®I The CDRs are
chain (B) variable regions transl ated

and |1 ght
underrhraﬁﬁ tFEe &%ﬁéﬂuwﬂﬂﬁg syptentisAssed-e underlined. The
Kabat nunbering systemis used. [0015] Figure 2. Am no

aCfoﬁlﬁeﬁ G 9s %IJ&SCIU%%%‘W e #un 23y h@BG'y chain (A) and

| i ght B) mature v I'e regions are sh
light a‘,hagn&) matune Nacﬁblan@gmwemhwn akigrieshwith m@m acceptor \Y}

el IRESEREE st b ok 288 et M B i accs

substfied WithetolSe 'l.Q@?"lh‘rhWa&ﬂg e cAderlinettif thé eluLR2IG7 séquences,
am no acid HL E doubl e-underlined. The Kabat nunbering

with dlyes indtiali amingsacid H o depble-gndearlined. AdingoKakatonyahaeng system is
use f the entire HuL2G/7 heavy chain (A) and Iight chain
‘B). The first am no acids of the mature heavy and
light chains (i.e., after cleavage of the signal
se[QUBG]CEiQDJrGaB e Adhoinbl azid qumériowcbfahd entibe Hat 2@ 7t hedvyechain (A)
se am no aCIdéﬁn als the first i

and [t (Bhe T HaIGHEAPed el he Rt IRay,aich iRt Chains (.o.,
after! d18avd rgesbf fif8 Q %é’cﬁje?fceéf‘ﬁr%u B %rllﬁﬂ?aﬁaqa%d with the

regions are u and int ht chain
number $1thaseramia0|atldﬁ atmelsm{heékgstoamnrm acudslef thengwature V regions.

017] FEi etitive bjndj ssa f~ HuL .
I therfpesy clizghy Besfrst BATGS sidg0t WoLER - s i GUIFECHI3 regions
are Bﬁhé‘r‘hhé@ %hU' int Yh@fllgHUle%Wn ﬁ@Lﬂ@Y é\’ﬂﬁwoL%% ©op tRBOCK region is
bi nding of HG- to Met. [0O 19] Figure 6. Relative
undeglied.t y of HuL2G7 and L2G7 to inhibit HGF-induced
proliferation of My 1 Lu cells. [0020] Figure 7.

S Pl 52, B hd oATAs8a, F Ty LB ans Loc7

for bigidingpto GANI H 111 Bei ge/ Nude

[0018] Figure 5. Relative ability of HuL2G7, ChL2G7 and L2G7 to block
binding of HGF to Met.

[0019] Figure 6. Relative ability of HuL2G7 and L2G7 to inhibit HGF-induced

proliferation of Mv 1 Lu cells.

[0020] Figure 7. Effect of treatment with HuL2G7 or L2G7 mAb or PBS
control on growth of U87 subcutaneous xenografts in groups of NIH Il Beige/Nude
mice. Arrow indicates when injections began, and error bars show standard error of
the mean (s.e.m). The symbols for L2G7 and HuL2G7 superimpose and cannot be

distinguished in the figure.



m ce. Arrow indicates when injections began, and error
bars show standard error of the nean (s.e.n). The
W@ 00h0l®49 or L2G7 and HuL2G7 superinpose and CBETUS200B065385
di stinguished in the figure. 5 V\D 2007/ 115049
PCT/ US2007/ 065385 [0021] Figure 8. Effect of four
di [03Hehigut8e EBeet &f four different desejtewsihobHubl@B7 on growth of

U87%§Bé@l§aﬁ§§g§' X ﬁg&%ﬁfﬁ%\ﬁ?uﬂ% (gf; lﬁfégﬁl %g{é/ ée b?lce Arrow indicates

wheh @rjastiorsnise @i, andEars tihoshowe.énm.DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS [0022] The invention

Bt badk TAIL T Bl 1B OFohs R E B RS R GG ERMENTS

t hR21aRe MRV Bfovﬂtﬁésnﬁun'ﬁarr‘l%df REufrAIind @RLIDBBE Rionoclonal
di sease. 1. Anti bodies [0023] Antibodies are very

antibogliegs, plraymzicexticall ewupesition® lcomprisingwthesnt anid methods of using

1320 amino acids) with intricate
them ﬁ%’g%g’ﬁaﬁ??” (%Lﬂ&%easﬁ natural antibody nol ecul e

contains two identical pairs of polypeptide chains,
each pair having one light chain and one heavy chaln
hence the fundanental structApdpodiest of an antibody

t Elrgﬁzicle)\ﬁﬁ}{q‘&ie% E@gmh\éé&?lgégé hébr'ﬂ i rr;bqgél&fe% r@\c{’e&ﬂar weight of

onsi sts ons: vari

~150,000!oregdbout HB20liamginb hacidsy gith |at1'td@@rinte&ﬁr§1 streciosd, arX natural
( C') region that interacts W|th ot her conponents of

antifody MalRrWe SAHAIRS TR ideniivel PRIl AkRPYREREAR GRainabeach pair
havu{g%ghen@hf eh&inUnhd QS hBSTy Eﬁ‘au?i UL e%ﬁhaﬁfé?\?ﬁ(s?@rctural unit of

rma arlabereglont at binds the antigen
an aetibogy &, adetramept &rachrighbehaim &radt @eaty ahaiveinl furn dbhbists of two
e re there a

reglqn%f@evag%ﬂq? G BBl ea ARG §' Hrast AR ahd a constant
(“C”) r%@%rhihéi%t'e%’cté r\‘/ﬂtrf?@fﬁ@r)?ﬁggigféntté/ of @l ﬁhmlfh'enﬁlstembl The light

reglons ("CDRs"). The si in an anti body vari a
and beawy ﬁh@mh\raé@ble regionséold |L§mogetmrnn a’hdlnncmwal rapacelte form a

v DB BB ol e RSB o 8 Bygco o

cell)! avgigiin asatrygight Bre he80p i dhadh \,Qiﬁ@blei‘fiéglbnOfthéi‘Lf dF&Rhree short
have been precisely defined. See Kabat, E. al .

segnaRiifge frRvaragingprié: edminoofadidtminollengtehl callﬁdertegt cowpgementarity
cero g ARl R\ g AR 73 ey i in e
fromahe dighitichaih|andr thgee fronptheciosd\gi eresdn ) fold b téd¥ther i 3-D space to
formf e %%ﬁéheqr{qrbgge %)ealgg\rl]\gltqc Ml{:ﬁqg@(t%gepgoeg%/értgpgﬁn;ntgg%rn. The
positidh 8h&REAGR DI UhE EDRs have been precisely defined. See Kabat, E. et al.,
Sequences of Proteins of Immunological Interest, U.S. Department of Health and
Human Services, 1983, 1987, which are herein incorporated by reference. The part
of a variable region not contained in the CDRs is called the framework, which forms
the environment for the CDRs. In each chain, the three CDRs are interspersed with
four framework sections in this order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FRA4.
[0024] Amino acids from the variable regions of the mature heavy and light
chains of immunoglobulins are designated Hx and Lx respectively, where x is a

number designating the position of an amino acid according to the scheme of Kabat,
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four framework sections in this order: FR1, CDR1l, FR2,
CDR2, FR3, CDR3, FR4. [0024] Ami no acids fromthe
wQo a007akd0#9 r egi ons of the mature heavy and | i gheCT/UhmTI665385

of i mmunogl obul i ns are desi gnated Hx and Lx
respectively, where x is a nunber designating the

op. @ibsiKabeh lish mANYAMB0RG seerepees for antihpdies frmeady subgroup,

/ Gt

ana 85, TR RSB0 9P B on i

subdrotip ¢aglnstdtgzocunsensos segaeéscd. hKabattisesoammethpd for assigning a
occurring amno acid for, each residue position itn t hat

residugn GHBLAST 119 §aRRrAPE0L a61h ¥k % listede goavRnEe. i@fivhthigs Bethod for

assi@iﬁ@trggﬂuﬁoﬁurﬂﬁg}ﬂﬁéé‘%e%oﬂ&%f?ﬁ%ﬁrd“ Wﬁ% f%fq.ea@baﬁl@ $theme is

cid In alisted sequence, and this netho or

extendibleg td nothee sardibediesnet sn¢ladedanohis sompeadiin rbyt fadigning the
field. Kahat's, sche is extendible to oth

antg B sHESIoR A FEF QL PARTTSUE SRR GmD Rale] BiirRprence to

condePfed aRfihd@@disl NTHE S OMthel KBb&NsurdbefiRg sySrRweReaily identifies
sequences in Kabat by reference to conserved am no

amingcaelds afmsuivsdertt pasiionsaadiffaram antingdiopst bai exampley an amino

o 135 300 B, L0 A3 gpon o n
amirid&cidd Qasitiort iLB0 of a moues antibddydy Metepvers drie two antibody

equi val ent position to an amno acid position L50 of
sequengss @nahe i wudnely migeedefor examrledogrterBiNg percent identity, by

: e N [ 0 : 0 :
using " REER TAMBEAY AUEY 8 {H8F bach SR, i one antibody
sequamcbedsialigneg swithmtlso antiad acitin the othexcsediuencertbat has the same

) s alion ith th ; din

Kool ABEEEATobt s KB 22 e mature

variabid ?é%:@fl'l lc93MEEHvy brf light THRIBGS bRMHg EstearfeROWRR thé s8me region of
the entire mature Vvariablé regidon of a heavy or |1 ght

a refanency andibbdy,ntpec persentagevsequence dentity dghweernfthe ssubject and
reference,anti.bod t he rcent age. sequence jdentit \

refers B e TBoRE v 4 i Fuler & enStions HENERd AF M s¥me amino

acid imBothMessuféct R feférence ahUPO@ rddion BR/iGsTBy até Bstal number of
acid in both the subject and reference anti body region

aligngdvperitionsy of riae ttypaleainnmavittbapsl nefneatnied mutindieds by 100 to

t Qns, with gaps not counted, nmultiplied by
Con\/fggotdcl)é%%@%gg'rt to percentage. [0025] A nonocl onal

anoops10s ntonizional antibodg(mAMDiea sirayle smeecwar species of antibody
anti body and therefore does not enconpass pol yclonal
and ﬁ?ﬁrﬁﬁﬁai%espf‘@fd%%“%sﬁ ﬁPB’é"{qr‘n@b aﬁﬂpo%iﬁ? R{pdy RYd8jegting an
. . r - . , «
anim 50§ 840U Cg96%) gt a8, af yacting serum rom
the aamitniab oAyhunsardzert aptibadi is\a genptivaly edgiheenst (rmaabglonal) antibody

in wt?‘l% gﬁ%?y{%ﬁ% E@%;?C%o&gg @ﬁ%ﬁiﬁig g‘agﬂgbgﬁﬁ' Seqya,n\t/vh%%dgan also be rat,
hamster or other similar species) are grafted onto a human antibody (“acceptor
antibody”). Humanized antibodies can also be made with less than the complete
CDRs from a mouse antibody (e.g., Pascalis et al., J. Immunol. 169:3076, 2002).
Most commonly the first heavy chain hypervariable loop H1 as defined by Chothia &
Lesk, J. Mol. Biol. 196:901-917, 1987, from the donor antibody is also transferred to
the humanized antibody. Thus, a humanized antibody is an antibody having CDRs
from a donor antibody and variable region frameworks and constant regions from
7



hanster or other simlar species) are grafted onto a
human anti body ("acceptor antibody"). Humani zed
wa@niorhowies can al so be made with | ess than theCT/US2007/065385
conplete CDRs froma nouse antibody (e.g., Pascalis
et al., J. Immnol. 169: 3076, 2002). Mst commonly
humenearttibodiesh b lightzans hgpar ehain Asceptos Hamewarks deay h@drom the
y I 9
samgos AR fbsprd 3o, ef sacknBe & Paibpste H dwo or more
humiannatibodd fmﬁe\b@&y, orl blttiérnaﬁvé‘lwmmy bed corisebedy se&uenlce of a set
anti body havin from aﬁgonor ant i bod

of hvré‘ﬁﬂaffﬂf@ewe[jﬁso gran%mrwa umﬂs@f&modﬂee%%ﬁ@fm%m Kabat et
al, o WP)ZP% g ﬁ% cgqgvﬁgzﬁ%?ﬁw%ﬁégﬁn?éﬁm&@?ﬁmbb&ﬁI@Samd in the

eavy chal n acceptor franmeworks
set &t each pesntnsanelnomddihdrf doenetaih urigin bindind adfirdty, @mdieam;one of two

s Sl aS RTBS h Brlo Ry o0 ReEALLOB patent Nos.

5, 53@eﬂﬁle§ﬁ@ 5058@08@%3&1‘ oh R fsrlﬁﬂ@rWéFéﬂéd (Her8in b@ reference which
roup human anti bodi es as defi ned i n Kabat

provede llectirtstr)Jctlmn%for censisuckiance’ Mavaniged laetlhe@ues

polbepLh e sk irEilidl Shiobod ik GariifhorR oF W8 heavy chain

vanaﬁlé Irédgibh .of dhe |he|m‘dn12‘étfaﬁlf bddALis c&dféehltonaivesrﬁlgucstequehce identity
enents can | oyed. See, Queen_et al., US Patent

(at I@@gt 65°;§) g@tb] t_t@lfrgmvs@rlsggf, tbgyeaga(ghe@f V@Haelﬁ fegion of the donor
er5 OGS, S5BEI, s SELSSE R o RERALL e pany known

humantartibodes. I[n(l@é@eobndtdtmctu rabelestenicinucanstelotingrthe humanized

antifae. (FGIHR AR A0 1B diageenonkoChiti AT Setkie antibody
outigérﬂhet DRQ;‘)“aré%Efac@@%vnH"'éd?r ?%nafn BN o dgt &m the donor

eavy chnal n varil abl e redglon of nor ant |
antibagyt ablaccoedancei withtdpeciiedepties. aPpedibieh)lyf rtlmnammongamds to be

repiagdfl Y SN bris HYS Hn BBl SROsE ony M rais SRR ity to interact
with #é CDIRY,, FEPER&HPIR, ¥ Psplacddlaminib b&ifls icapmadjacenht toh® CDR in
human acceptor antibody (outside the CDRs) are

the dennraaidibogiyt seas@nce syowidhingt-gnangstemel of far R fire thie gmanized

antlt%&&c%)i 2 vﬂ%ﬁﬁﬁso&m%?on\@lggag?ec' fied rul es.

am no aci o be replaced in the

f r @ORTOOk tAeetgenkand, sincd bastanited MADIaABIUSE oﬁgrhbm Wlth a non-
ability to interact wth the CDRs. For exanple
humag floftos AR AYMERIZes Eh‘}bsoé%cmra%rmmaﬁemtlahy hum;an mAbs

mad%DPy |S§%¥|h8°ﬁé(cléﬁqHgﬂ%eeﬂé%d}‘raghv%aﬁ@ e gﬂslrﬁ%% A Kiman and

humani ze as neasu
seleé%t+r[g thens iusimgl plsagee displdyORethads (see, etheDotvencbt E$.l, Ne©91/17271;

MeCARBIY it JROSARIS: e W0 B0 cand SRyeruRERS Lett

23.9?2“'?@98) or by using transgenic mice (see, e.g., Lonberg et al., W093/12227;
Kucherlapati WO91/10741, and Burgess et al. WO 2005/027107A2).
[0028] The epitope of a mAb is the region of its antigen to which the mAb

binds. Two antibodies bind to the same or overlapping epitope if each competitively

inhibits (blocks) binding of the other to the antigen. That is, a 1x, 5x, 10x, 20x or

100x excess of one antibody inhibits binding of the other by at least 50% but

preferably 75%, 90% or even 99% as measured in a competitive binding assay (see,
8



made by isolating nucleic acids encoding variable
regions froma human and sel ecting them using phage
waele@phsp4net hods (see, e.g., Dower et al., WORCTWURNAT/065385
MCafferty et al., W92/001047; Wnter, W92/20791;
and Wnter, FEBS Lett. 23:92, 1998) or by using
e.g.t Janghans et @i. c&qnses, Res. p0: 1495,H29 et Adternatively, two antibodies

v {383 5 U A UEEHADE 230 GBS oo o

elimirizte rgding off oné antibbdgesduce Whigimihhte bidingiofidhe deer Two
anti bodies bind to the sang or overl appi ng epitope

antitagins FaieQverBPRING SpiiaRGs: f $o5 BENAY 26ich MIuigicss sk 'reduce or
oIk O i 38t T sifinete b@@“aaé%*ho%gﬁﬁﬁ?

ot her by at |east 50% but preferably 75% 90% or even

99% as neasured in a co ve bi see,

8D 20071 115844 Beaneas b nraldsegnidiGH ASTRbIES S e

al {oozﬁﬁACﬁanélénaﬁé)nt%%@ (MRS that Miidr" REA (4@ }’anta\hﬂ HGF mAb)

_ i bodi es have the same epitope if all amno acid
is sardtt@t n@umllz.e HeE, aott bgeeutnaiiz mgeddb@ kindingl paitially eor completely

nnieEOhe oo R SavEBS S0 HCE, B SRR B s B, Boed s o

singld agon®. ArmdRg Aé (ﬂ)lcﬂbglaél prpettitt of BBF ¢thatra neliralizing %mtlbody
bi ndi ng of one antib é) reduce or elimnate bindin

maytinBib§taethe abilityabHGHte biedte dsicMelgesapior Harcause tge scatterlng

b ' t :
o o404t e O0AP s MEBRISAADUorfE Y, MR i 0 simutt
proliferatiorlof 7ke HEe, mitbgbricnev) cataini cedls intluting hepatioogtes, Mv 1 Lu
or .co Ietely i.nhibits one or nor

rtiall _
mini}; g giepinelialt o6l @y rvaress (human Haior pellsmsri fo stimulate
angM?@ﬁ’eé@ for PHQJI@ a@%@é%ureﬁwgﬁlﬁn%t@h%f%rgﬁrb umn%ﬂ)l/cal vascular

operties o a neutralizing anti
endmthlallzldl celb (UM Japidlifergtion  ardEbeofdsmationcon by iotkction of blood

vesqrel? K ﬁgrcﬂpa? slewt hels(%atterl ngl?f‘ﬂﬂ%%Frﬁal n _cel #)rage (CAM).

Antub&jué&léfutrﬂ; envdhtidhi prsfatdbn tmﬁd (tb- BumaRe HBE, 096”' # the protein
or) certain_cells including hepatocytes, 1 Lu

encqﬁ by theyGepBanlseavencs wWith Assassian nomber Hunor
Cetgogp]egr blé/rﬂaﬁ&lrema}ﬂaeﬁﬁ%rl]lzﬁg g)egfeﬁ'fr?brnlvlragﬂ i \)/égrsggbﬁnfesntration of,

e.g.codet bal oad, 1 15, 4 bUYEGY 5|9r;qj/m‘| IRt Qrbudw@eal function of HGF
formation or by i nduction of blood vessels whe

(e.gaspmudatiaroot pesliteratian enscatedn@)r b;oabpahablaastréﬂﬂ/o; dut preferably

759% ke H&é%éa%@fj 5y éﬁﬁé'ag BEYEN Q0BT BBEL a%pﬁe?ﬁé‘sq preferably

apprexmzately 3@99}’@F(§§sdntfa|ﬂyp§c¢rﬁpl%t&yl) @Bﬁb%amoﬁ§4mdti%h@]descrlbed
undérogg@n%giegtegrognequy;rg ?r! Iche! glgt Typlgafllyf Phee iaQt\é%? tolf (I)nnhlglE[IOI'? is measured
when the amount of HGF used is just sufficient to fully stimulate the biological
activity, or is 0.01, 0.02, 0.05, 0.1, 0.5, 1, 3 or 10 pg/ml. Preferably, at least 25%,
50%, 75%, 90%, or 95% or essentially complete inhibition will be achieved when the
molar ratio of antibody to HGF is 0.1x, 0.5x, 1x, 2%, 3x, 5x or 10x. Most preferably,
the mAb will neutralize not just one but several of the biological activities listed
above; for purposes herein, an anti-HGF mAb that neutralizes all the biological

activities of HGF will be called “fully neutralizing”, and such mAbs are most
9



e.g., 0.01, 0.1, 0.5, 1, 2, 5 10, 20 or 50 g/mM w |
inhibit a biological function of HGF (e.g.,

waeiomaizud on of proliferation or scattering) bRCHDS2007/065385
at | east 50% but preferably 75% nore preferably by

90% or 95% or even 99% and rmstmgreferabl
prefafabiex Midiserfithe doventies suaterably pinsbapeaiiieallyto &tGhsthay ithey wil

not gaégmc?érgﬁ@%dﬁﬁé}r ggtéxéjs%%‘f Eﬁ?moggi?gghé&%m |art]e gc?HGF such

as fidreblath grawmufictef (FEF) upddvastularséndathéliali @r@t/vth Cfactor (VEGF).
full stinmu] ate the bi ol o%)cal activit i

MARLs, gfAhednyention typicgllyhaye a |@¢|ng@f@7lm (Kaﬁfcg I-é@gkgfyat |%Qst 10" M
) % sent 10
o bEAaftr O, VRt pAly SEE ey oroven 1
M orhigbeof anti body to HG- is 0.1x, O. 5x 1x, 2x, 3x, bx
or 10x. Mbst preferably, the mb will neutralize not

I Ufgo3 P eHBmanBRYGhAbs &f thé hvRinBbR Fhdidde @ﬁth’GF'a‘?ﬁlbodleS in their
listed above; for purposes herein, an anti-HG mAb

naturalaetramericabmd@ light chaisstsing 2>{gueeay chainis) andican lo¢ oHaRy of the

o isotiBednbrdon Tah B IS At 1l SublipRpias BE1. 1962

IgG Panth@aly nosAblise apk abllambda dight &hafn.CaltHey niMbs of the
9 %that |sythe pWI [ ﬁé)‘%rbl nd, or gﬂilﬁy bind to

a
inveptiem | A58 einclidecfragniants &9thantivediesrwicheagt £, tF@tH@nd F(ab’)z;

bufur?é{@ﬂ{ahﬂﬁbﬂqj e W?%% g @“L%(\%E@?Hmé ﬁﬁ?l "ﬁlﬂt Vasithidol. 17:105,

1987)1\smgle4ahatnyantttadd|es lieuston & aldi RgcafNathiAgad. P@Ou. U@A 85:5879,
19885 Bt etaf@hb%cle%@%% ﬁaﬁﬁé%ﬁr SQBasighanin, altggach constant
regléf%lgen Ton ?ﬁgfg temar?t?@@}—&l anti booiigge ?ﬁht%hebﬂ$§f the mAb may
be ofianimall (etget mause; atf namsie2 drichlckeoharigis, anthey magbe genetically
endifgaret , OUEB AR Al e BiertAndast Jiiacdy Wl Khoyirin the art

comFﬂQﬁ? mb[ﬂlﬁ% |n|1|91§ﬂ|z%ﬂ6n rWith H@Fpliﬁ %Epﬂ)dﬁé@@%dﬁfva'nﬂ"fbdﬂ v., or into
chain. The of the invention also incl

the fqoagaﬁerfoﬂsovmd @me)ﬁmtleg @lﬁﬂlﬁei\sOFWmmbloéﬁcbﬂﬂ%ﬁﬁq f_uSIon with a

suitgc EpAAR e KR, e P 368 seh Gy o REBUGRAR B! procuce

antisoty biadingtoH®Bt on et al., Proc. Natl. Acad. Sci. USA
85: 5879, 1988; Bird et al , Science 242:423, 1988

anP033k Thedneentign prevides swmasizedferms éljltbﬁsnpélsg) L2G7 mAb.
The, egurerﬁgéﬁg; tﬂ\%e ﬁezﬁe%ﬁb?dTgﬂt %ﬂancgaﬁgbI% WSHGRBSofOcEe mouse
L2G@rmAbi arkeshiowor |r’gFlg 18 andhdB respebiivalenétiancel | umanized forms of
the ST SEhE nRodenls MBS, are age by shandard TELNOAR 1 these
sequéﬁ/&é’g' @f‘hlllﬁ{én%épaﬁl@:réd‘br?QQn%bﬁge(lﬁt?'ha‘l\’l@némbieo composite or
consensus sequence human frameworks). For example, some humanized
antibodies include three intact CDRs from the L2G7 heavy chain and three intact
CDRs from the light chain. Other humanized antibodies include at least one intact
CDR from the L2G7 heavy chain and at least one intact CDR from the L2G7 light
chain. Some humanized antibodies include at least one CDR in which some

residues are from the corresponding CDR of L2G7 and the others are from a CDR of

10



the footpad, followed by extraction of spleen or |ynph

node cells and fusion with a suitable inmortalized
w@edoz/1i5ome, and then sel ection for hybri donmas PEEUS2007/065385

produce antibody binding to HG-. [0032] The invention

provi des humani zed fornms of the nouse L2G/ mAb.  The
a hymgneatbodyr preferakly dhe sams huaian engbedy @ai ﬁumdn%ameevarlable

reg&ﬁﬁam&k ctoﬂfa kjstﬁe e mAb are shown in Fig. 1A

espec humani zed forns of the

L2(8038AN et‘)m@hamanim@t am:trboﬂllés of thidinv@bBoanatrieastciids, 5 or all
fromthese sequences in human variable re

positippsre@lsciad rPRcineTRyP 147130, détR d396.416¢ g"'EBn'é‘%ﬁslu% and L60
are Eﬁ%@%ﬁe W%nﬁnﬁ@”&c‘!}@r&%?senﬂ: af 1R APt ﬁ@@Rgo?mon by Kabat

|ze ant1 bodi es include three |nt
nuntdeengzmtheeamuwhhlZﬁ‘a?aadtlh;dd}eelm ttea bumaBDRscéptomvahiable region

frameshitks Siac i e ExaRiay gt of, essesonans, i iceulles by human
resndi@é’ssﬂlﬁ‘éﬁﬁ 'fFBrﬁCthe%nUé’éﬂit éséfﬂ@t ﬂhb%ﬁrres@%%‘dm? \j\ﬁﬁi@'lgcr)]n in the

hunmani zed anti bodi es i nclude at | east one

mousenk2Gr eantihasty. arfdusy dinist peefetable dposithstititenl o mosly positions

sl 35 B4 RS SR Bl AL DT B89 s, some

of tHpBsifivdmay bebestiuphsd by RIhinesaditie tivatr arebihe sa@giinrthe human
f ramewor k cont ai ni na\tt he CDR In some hunmni zed

varighieiregiondsampwerean Bﬁtmwsea&%a?ﬁhbpdys Acgasdingiy, Substitution
is nﬂé@éﬁc}_@{i@% ég%l@&f_ggsi‘gfﬁﬁgnegg%ag:%ugemedﬁgotﬂﬁ%os"ﬁﬁvs differing

ccupi ed by an ‘amn
betwaesnd the esemanavatisisle c cegies poamiengriposid imnousy [KABAt antibody in

ccoERH R S PP, B D BRI ogarss

of tH%X L&D hﬁ@arpflaﬁétﬁé‘??r@teﬁ'ﬁdrﬁé\ﬁoﬁ{ QUBSHUBLE & f '%‘lhél’“iﬂgmo acids

ues differing fro e amno acid present at
besides rtbe@@r&»en@:epow theoabove gneup i @dso pQ@ib@’lBS bﬂ]dﬁ]ussed below.
H Thus,. it is prefer bl% to sEbst itu ? the liaht
OWSYENtIN FROerAIJINEL 1 PEAYY R a'&r‘fﬁﬂ@ ?fe%?'r"]é’ka”?]%%‘ nor the fig
chainafdriiblee réfieh Han &\ eomVsT the HirRaniged antiBo8y iMdludé¥ more than ten
posi tions may be occupied by am no acids that are the

or twalve pubstietionsmaesuliing iiabesiduegi bet Presamhonkthen@ceertor human
I
vané@?ﬁggﬁéﬁ%@gsugﬁ%cluﬁ oﬁﬁ'rh f é’onsﬁHgﬁé Béﬁ%%l%ﬂtgg'io;} R9Mmeworks

positrrons can

and @bhfosfe hiumamearititié esgiog frabmwam addisbusesd slosveapl e
re%n framewor k and npuse L2G/ antl body in
dbABY 9@@9&3%@9@0%@@&@@@4 eut%u'slagg@dmma%es of the

mveh?’or? g%% ufiBi ofE rﬂia\ﬂi%l(() Aby lﬁggt 1 IrS&hah tEh Y preferably two

vari abl e regi on r uti1on of ot’her
or feweds substitutions relative to a natural human constant region. Some

substitutions are advantageous in increasing the half-life of an antibody and/or its
affinity for FcyRn, as discussed below. Other substitutions, usually conservative
substitutions, as discussed below, are neutral in effect.

[0035] Exemplified humanized forms of L2G7 include mature heavy and light
chain variable regions having the sequences shown in Fig. 2A and 2B respectively.
Other preferred forms of humanized L2G7 include mature heavy and light chain
variable regions having sequences at least 90%, 95%, 98% or 99% identical to these
sequences (when aligned according to Kabat numbering, supra), and/or differ from
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besi des those specified in the above group is also
possi bl e as di scussed bel ow. However, in general
woeiorheln4d he heavy chain variabl e regi on franmeM¥/KS100T/065385
the light chain variable region franmework of the
humani zed anti body includes nore than ten _or twel
therg dtysa ismali an@beéééptqaﬂg inyplyieginpuewradhapre9erdo ammmacndS) of

funcﬂﬁﬁ@ﬁ; @%ﬂ&%%sntiég | tg%ltgtlcgnesg 'd%fbt{op%%&étm@bﬁﬁd&%d' P& example,

e region

the fietraAShd %nchimﬁmevma?\@bd:lﬁam egay befaithee\@luks, Gims The substitutions
di scussed above.) Any const ant '

regjons present,
are PpUAINYeCoRRREVAtME t%tt ﬁ%@@i%@ #h AMEO 3G AHih BRe dhat 15 chemically
smﬁ'r'"aif‘orog ffﬁ)%%@téfaél'a%ﬁs@gng haYih8 %adi®s @b@tltﬁh@ﬁ‘s ta‘asncoﬁ’élﬁvatlve or
FPEWe ©'or °F ever

prefera substltutlons relative
nonmmtsmntdtlvburmmnommdsammay bgi gnoupEdras fdlwlv@tl ﬁmupnls(rmdeophoblc

t t he, hal f - f
socBihabagSeripodal I Be Rt Db e, o s
Ser,BRirOWro 68 NEladdibSidd EhiASS . A$t$ L@lluL mréeawr(uaéub\swe chains): Asn,

'substitutions, as di scussed bel ow, are neutral

GIn,eflisetys, AOB3GToWRX ¥nfresitues lnfmmmwzgedhamrmerdatlm)eﬁly, Pro; and

i n tur.e heavy.. i g ' j regiqn
Gro%%S/‘-l %% nqlcs%gca é;ﬁ% gé) iﬂgv\ty BEEI g@%ryﬂyeg%lbestﬁ&% ndBre those
that rieva1es tdupetitution S Betweph edratinbedcitiorinsthef sémga%r;rozlpd B26stitutions

i nclude mature heavy and |jight chain wvariab regi ons

relatiyg {onthes¥ Jeaiens In 4iid| 24 andodBqare sugfesaly @vottrg at positions H29,
i t Leal S u

oo} HRBLLER! R, LD Bo € T3 e it Arhapstiae oo LooT

were (HETUdelb Q48 t&Ené iiR20iction6iFABbse tpoaitiong aitts @DRs, nasrdéscussed in

[ h 5 10
the rdhplac SIS Rel e arela iEdls (qaisbfgmemork dositons,
but &1 5fsb%g?2?bﬂ%f &hd.1 ﬁrhSCDll_:@Feg%ﬁ'i@&?ostltﬁt@@ ftiig preferable to

am no acl eavy chai n may be either Qu or
replaaena Mioaise LArBiniot acidowith asr amisa acidy froom $lee \cartegpondingt position

(Katgq? nﬁl?e%r%a?qrﬁj%ﬁg%é\zg%tﬁboﬁya%&?eﬁ ?%%s%@Chﬁpﬁé%l zlan¥tibody that
suppsiieRthé b@b%&ﬁﬁvéﬁatﬂ@ﬁé@bﬁ&?dﬁ@u@ﬁks nonconser vat ive,
am no aci grouped as_fol | ows:

Go
(hLﬂQB@bHébalb/ tged@uﬁamaggi LAt mAPg arg/0f, th@elgG‘l | lgG2, 1gG3 or

s g 5 BRGNS0 R Xty esons o

Fig. I24 éhdSZE résstectiveyi esbineanwith Gompléteshutngs, g#ngia- 1 and kappa
Group V (resjdues influencing_chain orientation)

consbap r%mn imydssianateq Ak ]-c HIRICOTR! Bheahandlight ‘chains of
HuLE&? %Xﬂétl%ghé\%%h'#l 3R BB. ght-lz i tHre parts of these

nvo ve S tions en amno acid
sengafrwep b@mshgtatttherpmsnmbandmatadoby tkee Yiurrdgarohaciually constitute

HuLZ@% 8%%5@.3&%@%&% ta &%a%ﬁ@ég\e@%% (SDIL%gr g%@g @ntibody
secréfidmo acids from nouse L2G7

[0037] Variants of HUL2G7 retaining similar binding characteristics to HuL2G7
can be obtained by mutagenesis followed by mass selection using the phage display
methods discussed above. Variants are initially selected for specific binding to HGF,
optionally in competition with HuL2G7 or mouse L2G7. Variants having the same or
similar binding characteristics as the exemplified antibody can then be tested
functionally.
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were included due to the interaction of these

positions with CDRs, as discussed in the Exanples.
w@amstiitows i ons preferably occur in variabl e repiDNS2007/065385

framsvvork positi ons, but can also occur in CDR

%08 If a CORregion is substituted, |t
Shbrefefred huspaniged 4 260 seAbaar naéirahmg wrafhlly neutralizing

agaﬁdﬂn@%@% eﬁrﬁé’%&{;ﬁ% C@fe'f(%%@%@c?%n??é‘rbgﬁo& ﬁ&%ﬁ)ﬁ;@al properties

erin man an pre
of HGFraneastrebc(é}g.t b&tdlngsln@WIete$tlt‘dwatmebtpm)hfemtnoabd)feMv 1 Lu or

regi on franmeworks. al t he humanj zed L
HUVEG s2ls) the nexiralig aor'gj&uﬂmﬁﬁawmqee@ @t%@nvﬁq{d more
I [
rerhebeRind S 5ol b B A gt o o, o
with'rmemertmemtaharrog)arhlnmntuhablzu@m&wt;coﬁk?@ﬂt itsadyi dhat &, no more

desi ted H t
tnarp 02538, 55 o 06 55 2 ShBah S thegives) M50 Loo7
is n@ébé!d ttheommirt tife RAIMS Sderithe thhibiBEH esC e *bﬁﬂb?‘iﬁhlngrc%erty (for
the positions indicated by the nunber 1 actual

exarmples @stroeasured bya50:. Hrefesablyethenaffisity fren H@Ep@f theshumanized

a5 DD B s b, AP GH  or Lo

Simitdry, m&ehogﬁaﬂcmouee Hubd?éEé' (e@RNusiRg (dohamaﬁngWna cell line such as
mut agenesi s follo mass sel ection using. t

pha
U8B7yi kel '&'}'/maﬁﬁﬁﬁo@§b(§| BF@L%@BBY inhikittumer; grawts ‘éﬂt@n 3'f0|dg 2-fold or
|ndlétfﬁ'tthsﬂlat)rgfyﬁgheﬁ{eeﬁofu% ISRSFIhAG. bi Q%éﬂ‘gp;é?er'a@gy ep éa 40, 20 or

opti oha I'n conpetition Wi'thHul nous
ever\/aﬂlmdiesmaf/huwahlzedsraﬂb agminsiemed dwicbkipetivneek completely inhibits
he exenpl ified anti body can then

rlstlcs as
QFOVHB of Z@t eHMQr xeoeg 12 WD 2007/ 115049
WQQHW%A[)QO%% Béefeﬁbfe%@eauwmaz%nleWof art-known

s are neutralizing or ful heutrali zi ng agai'nst
methi@s. abot ekampte, games. erroging ﬁtﬂlryugi'ftcaﬂdsbm\(y oloain \bregions may

st By PP v Bor QR RBPIE aiin clRayRE 2 B5TRER fuggoepesis of an

earlibt ppépardbiMefridift| dfsthe 8&8irateybna! | BEBAUSRE bf thé Wejfenkhfcy of the
humani zed mAb is within 3-fold, nore preferably

genelia igode-a yrdebr of. @Nﬁo|8§quarﬁ@psfr@é,1cogeee@¢fatﬁrvlbody amino acid

seqd%%'eStAIP@WAQ' Q@&f& ds9R 0 'fhet zgﬂtlb\@ffd {92@9398?{6%5' lﬁﬁﬂ#ﬁéﬁphcatlon

he neu rallrzing a sel

are ESprersslynithJdeﬂhmntr@ fnvkdtior?- fH)d)\Aievér malde| th@rgenes ewteling the
amount of humani zed mAb relative to L2G/  is needed to

humgpized mARdighi Andeheayt chain;ganesi and inssrtedntogstharoyithe & regions
into gkﬁr%grgfg)él \fyéjc%rﬁ é@?}[@nrﬁne alﬁﬁﬁ@fa%% ﬁ‘ﬁm Iﬁ@@roﬁknégwat provide the
necessasy regulateoy vedibns) &gf, qdrdmoﬂerspbdhmcees,smiylﬁalsltgs etc. Use of
[ stln |sh blefromt é)fé
the pro er—en ancer is pre Stre enes for C regions are now widely
available or may be readily cloned by PCR from human antibody producing cells.
The light and heavy chain genes may be inserted together into a single vector or into
separate vectors. The expression vectors may then be transfected using various art-
known methods such as lipofection or electroporation into a variety of mammalian
cell lines such as CHO or 293 or non-producing myelomas including Sp2/0 and NSO,

and cells expressing the antibodies selected by appropriate antibiotic selection. See,
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Simlarly, in xenograft nouse nodels (e.g., using a
human glioma cell |ine such as U87), the humani zed
wOorgis/1piogd er ably i nhibit tunmor grow h wthin 3PEDUS007/065385
2-fold or indistinguishably fromthe nouse L2G/ mAb.
I ndeed, preferably only a 40, 20 or even 10 pg dose
e.g.otJShBatentAda DEB 0z . nkaegwdammmte pfeantibesly meyphetpedguced by

i.nhibits rowt h of. r no rafts [ 0039]

growiffhis S8le Higihmerdialy AR nEREHAL & oty of
ar {0040p OhceB{phesked, R hmaRed, mBBBs&F titd FREhfien i) be purified
i ght and heavy chain V reatfons may first be

acceyylinch i istantlard aprosedunespph Mg arti glértu@sebnigrailbragipnpyltrafiltration,
protel ﬁRAmgra%e%?ﬁﬁ@e%fnr@rﬂat g?%éﬁj dsr%e@%lﬁgoxa{:hr%%at%réptﬁ?’ anion

esired gene cause O egeneracy of 'th

exch}smw cmmegra@hyabamw eRthdigs slamm‘togmpﬂycmﬂﬂoreamr forms of
,ant body am no acid sequence. All

DNA s
affingty coPRIAtOGrAPAMt PRI €O QEIRTNE BEES) ﬁrtthﬁsﬂéﬁgpl PHBstaptally pure
antr@c?}cﬁe?’ép LERlsY aBBGi Y94 g9, %Bﬁng‘éﬁ%%‘ﬂ? pr&ﬁ%\‘\‘:‘e\ﬂe Bnd®%, or 99%

enes enco the huma t and eav
or mdnarhnrrg:gee\eltyambstmeﬁetred far gpbiahreaceutidal Gsesagr ons i nt 0
expression vectors (e.g., comercially available from
I nvitrogen) that provide the necessary regulatory

regions, e.g., pronmt eTr‘ﬁeraFé@WM%ﬂﬁ)dsm' y A sites,
etc. Use of the CW pronoter-enhancer is preferred

Celi9d1} br @ rpégfemeé a@rebmjmem,deﬂhyb meaemtabméemiromaprovrdes a

phaffadetatiorulih Gimbitnb IR iNEY L4l kel REeLfbad herein

Phairia€sutrRal feremilftting of thedantibidlies CeataAT tRE A h a physrologrcally
separate vectors. The expression vectors may then

accentablefearfien apsiPRglly with rxsinients qrrdakilizershiuthesiaem gfslyophlhzed
or aﬁaggu§%l'u98n Ir l/ﬁ%c%ﬁ) étﬁ@%raaﬁéggpak_%ﬁ%rn%égrsga?}rl}ﬁe% are nontoxic to

e€s Suc
recrmentsmtdﬂeGjorsggaslehdrmrcentrémmimgmﬁlnﬁdel and iZNdG¥e baffdrs such as

PhoS B FITEI Ot AAURE 70 ST DA OIEsD 0 88 fost often 6.0 to 7.0;
sartgogJégﬂl%@“@ odibrH SHAORKE, Ogy%%%%rurﬁ Q:h H% P@&,emto Ngrake isotonic;

Lar ger anount ntib e produced
antrdwdargsomersgr\tdtwes,ellor/\smcxlea_uiﬂmwergrhalpbu/paphdeamreterns hydrophilic

polyBiett R o R RRly B0 AUV (e S B Y SIgTaR, Chelding agents,

sugars ARy StHErOSRALBRS iRdrebiEmtaKnowit o ahose skilled in the art (See
mcrofrltratron ultrafiltration, rotein Aor G

Remingtonist Phatmagesticgt Spieyce si7 ceditienuSsoh A. Ed. 1980). The mAb is

tvprcé?&%i%%e&ﬁai%%céﬂﬁﬁw Bt 08 Tody Sy L AR, St en
Laoaz} bh ahoidRRppSienlyerhBsehan, tHegmventioly @Bodties REmethod of
Substantially pure antibodies of at |east about

treamg @ REiENhonbyenellitgass dishieferiiunanizad amid§sk gudp such as

humanized L2G7, e.g., HuL2G7, in a pharmaceutical formulation. The mAb
prepared in a pharmaceutical formulation can be administered to a patient by any
suitable route, especially parentally by intravenous infusion or bolus injection,
intramuscularly or subcutaneously. Intravenous infusion can be given over as little
as 15 minutes, but more often for 30 minutes, or over 1, 2 or even 3 hours. The mAb
can also be injected directly into the site of disease (e.g., a tumor), or encapsulated
into carrying agents such as liposomes. The dose given is sufficient to alleviate the
14



or nore honogeneity nost preferred, for pharmaceuti cal
uses. 3. Therapeutic Methods [0041] In a preferred
wepodisoent , the present invention provides a PCT/US2007/065385
phar maceuti cal fornmulation conprising the humani zed
ant i bodi es descri bed herein. Pharnmaceutical
condliiomieing bestast (“therapeutidedyietlectvmdasa’)tare iglikely ta be 0.1 to 5

mo/RG BT WAL FordeeE . 22 S°orc FdiRg iy B sl pibhiby 10 markg
or eVén QGL@OAGSHMQH IDfiged Aﬁﬁ@ﬂ@bébhéy é%bfbé?gﬁenef@“rle@daﬁmlé 50, 100,
r stabilizers are nontoxic to recipients at the

20086@%\@é§ 09RdMgoeicther degs By hanpasstan thepatigpl'sigarface area, e.g.,
o0 SHE AR G, 0F 2R .9 r ) o

adrmrabitese@tmtreascamﬁruhmtcm @0 demopetiasss tmayche givethe, The mAb can
be qc{gw‘-}#ﬁ ggaﬁaglyl a&egl% Y, we?;[;é;g?/éb/ggtrﬁtegw@@ e?{g%rn\{h t)/Io\éeat some other
|nter%|jro%‘&ghglrn§oh§jé'dmﬁ%%a?ﬂﬁ€ AT MAIS FoPaRe &0 2 @v@bl@é’ 4 weeks, 8

acl ds rates, chelating agents, sugars,
weelis h&6 moaihdardongryr Répaated kovrsestod trelatroentsévicl dlsal pDBSIble asis
Rem ngt on' s Pharmaceuti cal Science 16th

h t he (ﬁxrt .ét?ﬁe
chrodlf af st A, Ed. 1980). The mAb is typically
prﬁﬁﬂ@} Dﬁea%e§%§i@%¥dll tM%eﬁflblla to IHapP/vidth tife Shumérﬂzed anti-

£0042 | n anot Eagferred enbodi nent ,
HGE A Polnipinuentes, agrrelrlu L lnctud@awlwgtuancpratbeinwed to require

anglﬁgéﬁ%ﬁg ?&%ﬁ%a@é&&eéﬁﬂ%‘%é@d gévgi]s ﬁceu‘: I g;é%gm%?e ovarian

cander| mrbadti oanceThemrrgN@:anpéemgmew ¢l arn’fmrmeﬂ%elr)alcolon cancer,
formul ati on can be adm nistered to a patient by

proséfet g@m(‘@rr d?ﬁnéreaé§p§€n%ﬁ’rl’ ;sag%ﬁ%rﬂaapﬁy '(b‘iﬁrl ﬁ@'?‘%ﬁfemﬁ%j -and-neck
tumbrf IQﬁ‘orﬂé %HU H?rdoma%%f eﬁlidre#n rHrré’dUI‘l%C%ge r\éJrP'Eumors  Indeed,

sub aneous ntravenous 1 nfusion ca
the mthodst d)fdhlsaIHVé.ﬁtIOT'l respesiallpsystemie trebtraant wrth %Ohumamzed L2G7
nut es

mARY) 368 pasperiall cprlicaBler |9 1RE o RN @l PraNeddgors including
men(rﬁgl&nas [IOHES el rﬁ@ﬁéﬁ’@}ﬂw@h@g olig?idénﬁ?dd%h% "éﬂﬁrglﬁypes of

such as Ti posones. dose given iI's sufficient
astregyitewaat downhegrada, vanembmvcuaodggmmfaslsm7mﬁwme or simply

gIlobg%sgghgal),gﬁbeqeuglgﬁliaﬁgq?@eta%e gg%égtl &grflgllsjt 'sgﬁﬂ?ﬁagr%%gstchordomas and
brain@irebis pfi MGrlﬁ/X@ﬂmﬁllﬁrén ln%lucﬁngfprﬁmﬂ@é keurddttod@mdleumdrs. Both
high as 10 ng/ kg or even 15 or 20 ng/kg. A fixed unit

primaggs &raiaytugoss (be., @riging it Hie exainpiaed srLondgoy or 2petastatic brain

tum(?rg tca(?\r gl%%aé['? gx e ?@eqhggg' o HRY H&gnﬁgﬁ? ng)tﬂgjéﬁ%%ﬁses suitable for

treaﬂnﬁnﬁew the amdtibddost she (|ﬁv@1tlonlare? th@se 4issbciafed YNIW undesired
are adnnistered to treat cancer, but 10, 20 or

anglﬁ)ggréeggsww rdabetice etinprathyp agenrelated macular degeneration,
rheumatoid arthritis and psoriasis.

[0044] In an especially preferred embodiment, the humanized anti-HGF mADb,

e.g., HuL2G7, is administered together with (i.e., before, during or after) other anti-

cancer therapy. For example, the mAb may be administered together with any one

or more of the chemotherapeutic drugs known to those of skill in the art of oncology,

for example alkylating agents such as carmustine, chlorambucil, cisplatin,

carboplatin, oxiplatin, procarbazine, and cyclophosphamide; antimetabolites such as
15



be adm ni stered daily, biweekly, weekly, every other
week, nonthly or at sone other interval, depending,
we2@7/10%44 he half-life of the mAb, for 1 week, PRT/UA®RT()65385
4 weeks, 8 weeks, 3-6 nobnths or |onger. Repeated
courses of treatnent are also _possible, as is chronic
fluorgyraall Jtoxytidioe, fludesaingi sersitabaepdpethotrpxates @agh hiirexyurea;

natuiﬁ'%vi)%?&@c% Wc“?j ﬁ%&g@%ké&@sa%% lahg%:loﬂg@ss@ h tﬂ Sblgomycm

ude SO tunors
doxdrabicéqui daun@uglomgenemrsblom t oetbpoadepcnalt@dyamt h mitoxantrone,

el evated | evel s of e ov cancer
vinbfgelhes ngrebRe, |41y (Al cfPaciarD. Bkl 1HIPOn SRTERUNAS such as
Tax&t@H@ aﬁ@ﬁt@nsmlg a;ﬁfr@%@tf@r ‘B@élﬁetrumcﬂ@nl%%ﬁdé temozolomlde

ancer, ~gastric can 't ver cancer, head-and-ne
and tGJIwnei@ watenoontainingl cean@strms antl athet drugs mclwajmg trmotecan and
and _br ai,n }unnrs | nde t.he t hods of th

Cleda7Eh A2 cApuByef | 970y LPEHTE R AL TRANCR] (gegts listed in WO

2004/0TRIOZ &b l@Mieh PRerei en&sipeaitad by reTBtdricall eOtiert Agents with
treatment of brain tunors including neningionas;

whicljl theniemanized @i epemdyneatmbe aﬂmlgtﬁa@@érIaglluri@rmglogmsdsuch as
mongf:!ogérgﬁﬁb&iles all‘%%fu?i %er;tlnq %afi’r‘?sﬁ I as éﬁt?gena'm/astlnw

or 'sitnmp

againedVEIGH| @santitstlie tndhe &b OefaéptoaCéwvamﬂoaI@Small molecule anti-
chordomas; and brain tunors rlﬁarlbﬁ of children

angipgeniGAreChreRpRICY @ntRaANGE drder drrddlienr the yivanized anti-HGF
mABPEABE YisBE 3 JethEFRIth rédlagon tr?erré Bgsbfbeﬁ'lge brain) and

secondary or netastatic be treated
by [00HE] Ttdbmesat (.91, Istandawcénhemihdﬂapye)“mdlusie@m humanized anti-

Uiéﬁbl e.f(g(i treai_m;gt&})y t he, net hOdrSﬁ B

t PBHPHYe Eifos ci GeRdNRqaveutRRsMedipn progression-free

survRRPbPCBRT SurshahtirR &f é&’t@éd& Wit tHé%Batthbrs 5(8%;‘ r 8Vt breast,
macul ar degeneration, rheumatoid arthritis and

Iungppancr@@sS bra[u@@mi] calon,aespasiallyi wihery relapsed osdefractory) by at least

30% & ST reledio D SR &7 B0 i T Broiqusf st g §Spared to

the @émértbee@m@ﬂt (81, chepdtRefapyh eueitho kP BnEHGPRIrAbL hA addltlon or
may be adm ni stered together with any one or nor

alteraﬁtweﬁb reeimeidepe stansdam @@@kaapvblrt jBg dhesantl-HGF mAb
can |HCF(£\§eame octorﬁﬂl‘é% Org%Pongeo rra{eé(a %I aljelépbﬁléé nr%t@g%'?t 8bject|ve

as car nus mbuct’ I crspl
respoaséiqpt@t(wmpwteMerbarﬁal fopaﬂémtsnwrth t&ede tumors (e.g., ovarian,

breagg\; llﬁ)ghospha 4 ";L’JBaz‘-’(T@Iﬂr%EBE%etcf% Mdﬁ%ﬁl}} %f‘i"i‘FPsed g\fqefractory) by at
leasi b@‘)f‘ﬁ&‘ 4b9epuf br‘é@&%ﬁ?ﬂ S’G’T BOT% S 2B 8r VB h@bb/?féaﬁ?pared to the

ydroxyurea na products 1 ncludin
samel kedioiaid @ngl, aJthh)tbenaps)sbmtthﬁmLtilmermntm-lGF mAb. For brain
tumqrrgi( o %Eéébﬂﬂplggg%g%# I;%lltrr’r]\en{ wat'ht ecﬁu”mang oasntlgll-eiGF mADb, alone
or in combination with other agents, preferably provides a partial, complete or
objective response rate of at least 5% or 10%, more preferably 20% or 25% or 30%,
and most preferably 40%, 50% or higher.

[0046] Typically, in a clinical trial (e.g., a phase Il, phase ll/lll or phase Ill trial),
the aforementioned increases in median progression-free survival and/or response
rate of the patients treated with standard therapy plus the humanized anti-HGF mADb,
e.g., HuL2G7, relative to the control group of patients receiving standard therapy
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vi nbl astine, vincristine, and Taxol (paclitaxel) or
rel ated conpounds such as Taxotere(r); agents
wap@citijoanl | y approved for brain tunors incl udPemyusS2007/065385
tenozol om de and diadel (r) wafer containing
carnustine;, and other drugs including irinotecan and
alongl @sJBies Pjacehe).ade slglisticady %\mﬂ@a@ie?@rn@ﬁﬂraple at the p = 0.05 or

o S (Tl OB M s o
objestivd critdiig hedrhmohlymaised eith aivicalHékalsor ceamdee, e.g., as listed or

adm ni stered i nclude bi ol ogics such as rB)nocI nal, .
accepied hydhe datiopa| Ganey 'P@r'té'gep?’ﬂW"Pﬁ/FQ@Qiaﬁ‘gt RUcAdipRstration.

antigen, AvastinTM against VEG-, or antibodies to the

EGF receptor, as well as small nolecule anti-

angi ogeni ¢ or EGF recept dr Gthealywihads drugs. In

ddi t | h [ i - b d . :
. BimBHEN, AER A oo e SRRy e use
diang@ﬁ’é,F’ﬁBgnéﬁicﬂand SRy nsdtABES.h qmymahﬂﬁa' Usedeo nhsasure the
humani'zed anti- HGF mAb anti body, e.g., HuL2G7, can

level atiHE&sie a tmoreatiiathe cisgulatien ohapasient wiik i tumorpand therefore to

overal | . survival .tine of t with_these t Iy S
folopdd ouighfsany o B RimpE £ bt (GRS 4 GRaRed with hign
leveRObPRAIGESRRNd BEl aspaeeilyrstisapptitsiead tredtireit avith) ahurdanized anti-

| east 30% or 40% but preferably 50% 60%to 70% or

HGFRevafb1 0 bvepartiqubaig embadinpalise dhe gnAPRecanie Hpedtifeat ELISA or

raciffpfnod BT IS (Lo b LT 3, "y TOr Ty pgeimen o
in sernemot memegiy) superhatiing of HE -aatretingiEeiidiin celhoulturer e&oe various
ass%y%?éfgé) Eﬁhﬁﬁgrgﬁéﬁgggf gregltaggkgﬁz\{/@% ZI'UQF%%E?\F %%Ié(%}lgé, s?prin-labeled
mol?&flé§, rgr&r\{mésrbrtrléeﬁﬁsétlﬂ% %Cﬁcﬂeg%y’bggﬂfviogai |)r/1 t\ﬁ%gﬁﬁﬁ of kit with all

ung,” pancreas, brain and ; eci
the netegssed reagants tapedosh the assay feradGF30M othes@Eebuthe anti-HGF

referably 50% % t 0 70%.0r. even 100% cponpared to
mAtfs e kb ntiet hi: <8 6 AR T AR RERY i t hout

the anti-HG- mAb. For brain tunors such as

gl i obl astomas, treatnment with the humani zed anti - HGF

mAb, al one or in conbinatiBB¥AMPLESot her agents,

preferably proyi [ al r leCctive

response rate féfcgcgfstﬁjggéﬁtoga)h&rﬁ§@%§%g§2 a|onrte erably

20960aB8] Zh&odqBnes&tion ofittte rsisepact-BIGH InyAld QAG BORMieh neutralizes

hi gher. [0046] Typically, in a clinical trial (_e.g. .a
all tgptesk biglogigalagetivities of FEFprhase alrepdy rbegry descriged (Kim et al.,

e [ r icans .

Us2BB08TSE7 ARECALDGECTS 200 FRA G BLA O Cilice! des, 121202
2006). t Thet first asstep ttbemapsnige us2 @ hewhs rardlarel isnlight HEkd idayy chain

e.g.,. HUL2G7, relative to the control group o
gengs, iinh Vet aed TR e serrent Al SREino & T ek gbEaet al., 4
Immithe!. USRP9749 69585 Briefly, RNA was prepared from 10° L2G7 (IgG2a, «)
hybridoma cells using an RNeasy Mini Kit (Qiagen) followed by first strand cDNA

synthesis with random primers using a kit from Stratagene and addition of dG tails

with terminal deoxynucleotidyl transferase (Promega). The heavy and light chain V

regions were respectively amplified from the cDNA with a primer annealing to the dG

tails and a primer annealing to the N-terminal region of C,,, for the heavy chain and

a primer annealing to the N-terminal region of C, for the light chain, using a high
17



al one (or plus placebo), are statistically
significant, for exanple at the p = 0.05 or 0.01 or
wer@n160@01 | evel . The conplete and partial reRQEDOSW07/065385
rates are determ ned by objective criteria conmonly
used in clinical trials for cancer, e.g., as listed or
fideldty pohteerasg AcsePrime Bha(lndtagen). | Bands af apaieprigte sgga were gel

o AR LRI BT, e AR g OB e e v

sequighcedi, ansm@smecmdemmtwsﬁmanoandeﬁ@blonm ahyauteinatel sequencer. A
They may be used to peasure the i

single, AN STGHATGE MaSCIRUd dor dhe h%«y. &h@'wﬁiclaniﬁﬁapwn after
tran?@ﬂoﬁ her e lgor‘?AtoTV\)cooh‘f%%ﬁtngggé'ﬂe%gt ﬁ%@%ﬁ@ﬂ%ﬂpfﬁﬁhf‘%hain cDNA
ted wt g

exa a tunor SOCi
seqlh@umlsswefe Iand/mmtdaMmceap@csaqqucmgs@érihemletetminus of isolated

Loy, PR A PR SR P D B et amino i

seq@ﬂc@%ﬁ&hlcﬁ@’sﬁ’éwp@;qﬁy to nmeasure the |evel of
., in a tunor biopsy specinmen or in serum or

i n[God8] EOSwemmnhlmrIW%etrLaﬁ7ngndelrate; the kwmpanized mAb,

A e T O

ImmtbEC 1489 148N210%2S \iich agoithFO i esumandCpeand eC,; genes, were
provided in the formof kit with all _the necessary

constegeth from somenareiaty enailafie apciass aH@NMr@ﬂrn@ntSUSFé@wever the

Ilghtgﬁﬁlr"f‘o bto Wg}éeﬁeéﬂé%k&%ﬂé}gad&g gf) thd tg%yhﬁavy chain

vecter haﬁmm Zied sle?ﬁahletmlaméy in€204@ bf Didr. g@herdnnemVQfandhéd genes
e anti.- which_neutralizes, all tested

werg)SUpEIGNERIImiscINe, FOPES e FAES Ohd36%s VeSials tRgRnerais sxpression

/ I
GRS (I L BSOS SR g P s o

chL2G & riAb stasspraguced landestianen (2 BRAVAEFt as wielras L267Idagist proving

that Zﬁﬁs‘ﬁﬁ%ﬁf ey SRRV sE0IeES R R OB o o
f "uesg @lOTo i Gﬁrﬂé%urﬂl@@iged Bt hyab, RNA M@ﬂm@vsedm@den et al., US

K) hybridoma cells using

PatemtidNasy S\ 30,164 1an(ic§ é@@ﬁ&mmmrww ﬁqllﬁwadstTrfmeabw Center

for S eh A atatRA RN TRl Sl PEnErgeyy bttty sgavences was

scardwyanth@mmaﬁ Vi, eaqsémreaAACG BB28ewd)V, §'étﬁ|dmeé\B/A@0ﬁ726 were
chain V regions were respectively anp

ht
respfepg ly hehaseRatoy seivey 35 iaseePiRhneaguenges ofor hf@ed ta2Gt7aMHs and Vi

seq@}%e@ tfHdaﬁEé tﬁ@p Rald {;}grt &Iérgﬁh@htfférﬁ%vp@anneapﬁf%ﬁq e., sequence

identitye tdHhemnm Aaiommgeloprayrarﬁl;(ﬂamp Viesv BiMgs-Pdbaliewerjsavagable on
the awcr)]ljlogvvidelzveb (http://www.expasy.org/spdbv/), was used to construct a
molecular model of the L2G7 variable domain, which was used to locate the amino
acids in the L2G7 framework that are close enough to the CDRs to potentially
interact with them. To design the humanized L2G7 heavy and light chain variable
regions, the CDRs from the mouse L2G7 mAb were first conceptually grafted into the
acceptor framework regions. At framework positions where the computer model
suggested significant contact with the CDRs, which may be needed to maintain the
CDR conformation, the amino acids from the mouse antibody were substituted for
18



WO 2007/ 115049 PCT/ US2007/ 065385 fidelity polynerise
AccuPrime Pfx (Invitrogen). Bands of appropriate sizes
wowena/1ged purified fromthe PCR reactions, anBPCT/US2007/065385
sequenced directly or cloned and then sequenced,
using the dideoxy term nation nethod wth an autonated
the gwiginalcbuman frem@merkcemn@eqqdﬁce Rls the urimaeized hb2G7 mAb

[ Fo t |
cesiRFEEY SR 7 WL SRR RS20, JPUEI CHAR Blbrvariaic
IoopCIEPW\ 41 BRI STCFY aw 84 fad uihel heluy chainn@ndiat deﬁ@m&ﬁcanww of the

the N-term nus of isolated. L2G/ ght cha

|'ghtrq§\?@hl%‘%KP?E‘WB?”'ﬁ%eﬁba@’fﬁ@'ﬂrs@mm@%ﬂ dri ItB? &gavy chain was
ep TG GIATRLSEE 5 ANEATIRENHY 2 QOB o undero
derlvétezahurmm ztleel amibodyeppotessi onThecheasy sand llight tehaimeV region
LS descri he et al.. :
sealeisaatt MHAS | 27 ShR8b SRR cwali e FETReHeARTcRnd acoeptor
V re@l@ﬁ\s%f Fig&eand 98, %\/lthQHQ%BR§bﬂ@ JubSAUESITERTiSO éblh)é highlighted.
avai | abl'e vectors and DNA fragnents. However,
| i fi9S1ERbeninvertian atews pth%ggf%l@hédtL@bﬂi@Z%rM@? mAbs whose

matyBchEdl B iR b EWETBS Rt R s ey o HuL2e7

by 2BfhaWlthIAPES (e YL rtppisaiBchonadrd tHam t he, GPBT@rIOHOPbﬁ replacements
sites of these vectors to generate expression

delegipas rardsegionshdiseRiyeni el framewaik detit) paggbly; ghtheyrfePRs.  In

T

per RN oF 4 ABERS 1TE SubGRLRS RESHES BEORUCEH B9tnec i te

accexflmr érrgtnéwc/%kg andacfjdﬁmmal cslmbﬁtntu’don@gh cams bbanhadegre.g., the mouse
cl.one o design a humani zed L2

LZG%eYHh@HE"% %%':ﬁ[ raay &%k aC‘EJél‘e BSEeRPr ﬂ6§“° @%59%1%@6 other

han? oV Ogﬁnﬁﬁr cid® nrﬁé#Vn&@éa% Tﬁﬁeé\@tMQHW?fcﬁﬁtﬁ%mework

Bi Ot ec ogy mat | on dat abase
resmr&s hatdp mmmWésthﬁeGDRscamhd&Gbnantao:eommmedatvrsubstitutions of

18323 d V 1726
i S5 190 e FaLesp s oS0 G ot b; T BN fEeusq g human
antibdtfied, 24¢1d \dWeANfhaMy pStesiERNCBR- é@ﬂéetsﬁes‘idlfeé BRY@lso amenable to
parti ‘cularly high framework honology (i.e., sequence

substifietian eygvarcamingnacids withputherClRsgr am Deep Vi ew

S8 A B R i A Y Yl 1267
sequenosB| erlllcansemdtiVe afitht hespetibrtovtiid adplacedrmilRGhamiho acids.
was used to |ocate the anino acids in the L2G/

Preferabhswiemdacsraents: én divk2GEnouRgthed emaotsensegvative)  have no
subﬂgﬁtﬁ;é]téf@ %B&l'}é]%ﬁ{(ﬁ? aﬁfnﬁtp otr%%@(: clf fqﬁé'r@%%rnfed mAb, that is, its

ienized eavy” and in variab
abilityetoi rwwralltéehmglcmmdlhmemmﬁzﬁ?; b er&:yflnrsnme or all of

concep ra ted to th acce I
the AERBHASSCRDEA TR TP KINGo @AM D iaTaRes LRE 2B, Fepssentially the

sam@?‘?.@'., W|th|n experimental error, as that of HuL2G7). Preferably the mature
variant light and heavy chain V region sequences are at least 90%, more preferably
at least 95%, and most preferably at least 98% identical to the respective HuL2G7
mature light and heavy chain V regions. Alternatively, other human antibody variable
regions with high sequence identity to those of L2G7 are also suitable to provide the

humanized antibody framework, especially kappa V regions from human subgroup |

19



suggested significant contact with the CDRs, which may
be needed to maintain the CDR conformation, the am no
wa@eiodg1Fonom t he nouse anti body were substit ut eRICT/U82002@5385
WO 2007/ 115049 PCT/ US2007/ 065385 the original human
framework am no acids. For the humani zed L2G/ mAb
and degvynehaid VHuUegiens frems hugandsigraup rle r dipnsepsys dgquences of

thes%vgué%ﬂbo%wt hia hypervariable 1oop Hl), 48, 66, 67,

of the heavy chain and at residues 3 and 60

of [0088] The%)terﬁ;blarwmAtSIHw.Z@b@ﬁsdmsﬁb@nn rtge Emmples below has
addition, amno acid 1 of the h

humagps aefédr1vﬁqrﬁt@t(@'9p8@@éaa§'éer@ e it e Gomplelessequences
of tHé h%!sigbhﬁé'a\@ A5 q héﬁﬂ\drcgér%%dln EHL‘QaglﬁﬁQF b%ﬁtldé% 5REshown in

y protei hea arn
Fig. §@qanaad16@ K (GDlﬂ_czm?se,rteesmgwm mlptlgaearagkaaned dﬁmmd are not part

of HyBBBIFR iqwvednitdd HRASSTi Tnat feGTaARS dilathe’196h, & Gotypes
are Bh&hthpasdeby [tl%)@yslgﬁaﬁoh fl‘-VLﬁ_ 30N I-f%JnSéhlﬂéd)th/Ql% of other isotypes
vari ant humani zed whose mature heav

(e.gl. ilgB2, gk an@éafﬁémrtn begmaﬂ%bmcﬂmmﬂg dne H%Zg%qwmg regions

with e AR iathdn3f Lot AP PEiohS, I Rer el Ghus el Hhe i the

HuLRGFerdonetint wWsgiehs ytd nreidinge f banﬁmééeé)ueﬁmmlfahymm such as
the CDRs. In particular, nlél a subset of th

comp|gmaentimedigiad @)éteml%wdora/é sae, tﬁegné/M@ternett #le US Patent No.
5 6246APHY &t Q%rﬁ‘ienpf\loa%d%é% ard' PS4 BE HONGR): ?\?eﬁl Acad.

b& made he nouse am no acid 69
Sci. rl.E?pAaOB 40@6 QOOGptcmtoqrrolwgdtalﬁalhféghflhmmrtél@e@t eqy., Hlnton et al.,

3. efirnah"SrYHeaT 00 STl SRR B ot havin

mutathsGRse i age lehdfaht FEdloR S ANERCR R sIYPSI 50 Hﬁﬂ@f%LL‘z)eféJ? at position

am no acl fromt he correspondi ng positions
428 are embedimentsof dhe prasent inventidndi es, and even nmany

P olr3s1 Beyie s e, F3 242 aRbo £, ARV adeS the amino acid

seqdé?%glofl}@s hpéhe rhetabya chaiRl \R¢EgBAS SFigRd@andFigh QLWA%@quences

humani zed (?uences are conservative wt ]
encqaing e Vdegwmr(@m udisg sipnaareptidasd weriedeutinely chosen via the

oondlE L8125 TERTERL i, B FRARELIRIG Y v i
ATGoeadbrtp pfdvidd tyrestriction ssitefoptionirey AndenkKeesk mahslatibatinitiation

is, its ability to neutraljze the biol ogical
signglet | Tespesg¥tesHawe(e. gyntherﬁ@esotmmema n@)’orGa'PfFC" tpt  Corp.
(PiskfyAT RSP ARSERIDY, B FRiBcRlot 8 of oL ANt 46 149, 1002
can depeseédnimtsyhthesizer eacts M negionfgeriel 2 GFiefly Ptved quairs of dverlapping
oligcg'gy(cfrmtt tleé)ﬁlgg\éaén %ﬂt [rla{tiggtset?ajmnd h%%%gﬁt&%é%@?d/a{ﬁggpheg Biosystems DNA

synthesizer), which together encompass the entire gene. The oligonucleotides are
110 to 140 bases long with 15-base overlaps. Double-stranded DNA fragments are
synthesized using Klenow polymerase from the &' pair of oligos and separately from
the 3’ pair. The 5 DNA fragment is cleaved with the restriction enzymes cutting at
the &' end and at the center of the V region gene. The 3' DNA fragment is cleaved
with the restriction enzymes cutting at the center and at the 3’ end of the V region
gene. Each cleaved fragment is inserted into a suitable cloning vector and
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at | east 95% and nost preferably at |east 98%
identical to the respective HuL2G7/ nmature |ight and
whe@vgiokai n V regions. Alternatively, other heEEDS2007/065385
anti body variable regions with high sequence identity
to those of L2G7 are also suitable to provide the
trangignmedzetp &ntcoioand (DMAdMKa nasperi efl isglates gas&quenced to find

oo 130 S AR U e CFPORAAA BERE D5 5wy gt

is theHperfdkeH OtoPirsertotheC @BFEHS 8S aﬁ@qg’eﬂﬁﬁme@ﬂs iktdefe appropriate
subgroups. [0053] The exenplary mAb HuL2Gr7 di scussed

expreﬁSIpne/eg@mmf@@n eQMRlete gﬁﬂﬁaweweaﬁenge of wihighaigtverified.

segjue Bngrqp‘%c ; @&?%a@&%né@?"gm L%ﬁ)ﬁhglc'aarle%%": cells

(Invitrogenyli weres icgitatedp et deﬁtgdee 2QBompne|33|olﬁ| gmeddmarn(BS medium;

Invitggggénaﬁgﬁdasgsqﬁ(ﬁ%%gﬁt' tES %@@7 gt E‘éé de a/rzl fn?llg%\é:?owell The
HuLQG?erhﬁﬁP%dt ﬂ%bv gl rzﬂgg)r%s@ﬁ hgdctd! TiAs %u?gn%y@%) were

are e assed I gnation HuL2Gr. i zed
incubates! with CStMle Ffugftnpp@:éRo(;lee)gn 100y@2F S Ig@guemtoripamin at RT; the

mlxtHflq H"%S ?ﬂﬂ%éﬁi n%:gnﬁlgatd&ﬁ%rn%% i\ﬁmnc}/@ét@*ﬁg ?ra %c?enos cells were

cuI&R@Qh@WPfés%n@élbf hemgRAIEG4 18 ‘t@@eleb’df@?@%l@ %&?Fe%@lng neo and then
regions to reduce or increase effector function such

spregg ln%b&w@msumlwf@@laéw 61 ivtwel). oAftapapproxieately 2 weeks,

whefi: v@ells&rﬁéﬂ nr%elegle %elgsrzlfcgbg% nggigrﬁtzle}:iuﬁéﬂe sJ;Eé’rng ants from

thosHawlellsAneda tesied. fddSmel('[bBes@% aﬂGOQDlantﬁy ofo HUL@G)mby ELISA.
half-1ife in humans (see H nton et al
Transfegted eﬁ@ﬁn%@em@an ﬂobabancgﬁé&lght aad WamchwrtSh 8atto ensure

that 'o'n!y E@r‘n?@?e H"&L'?%ﬁlé”ﬁléaggreﬂﬁ@.tliﬂgﬁ li%)sl Q&atl 8- human Fc as a
constant region n at "position nd/ or
captate mgent iaowd bitlldykated aarttielclinmant lsappfa talseapdeteetion reagent The

onLACY AR Sas s eresse FHUSLN »Gritaseo! Gl EXPIes Y rqlatively high

levelsi @PtCRINEGNeavy H@L@G?Wéﬁ&'r@é‘ée&tﬁb@ e&péﬁ&’ecf i£hd Yrown in FS
DNA sequences encodin V regions (Including

mediingnaf\ntiegstyi was) puiified tgremt Fultre simsseatants using protein A affinity

b n CTCGAGACCACC
chroffRG0rebry #E Gt PRGNSR oA ovi de o
restriction site for cloning and a Kozak transl ati on
initiation signal. Tes t hesi zed
corrmerm ally by Gensc l?o%g?tbes gﬁﬁ’eg%?amy NJ) .
gms@]a'rbvc@ arbhﬁenﬁhbm@ sfinep F*tHA2G7 WwitH ﬂmm&l ChL2G7 and
1149 19 can be uSed to synthesize each V

LZGYE@ gﬁm@@ﬂ’@ve @ﬂnd;lng yeXpenogidi was drertoreedapp mgjcrotiter plate was
coatglgln | IZW?IﬂIQE %Oggfal Itesgg%t:eﬁjgt %Hkand?g UF2 (GahlgG-Fc) in PBS
overnight at 4°C and blocked with 2% BSA for 1 hr at RT. After washing, the plate
was incubated with 50 ul/well ChL2G7 mAb (2 ug/well) for 1 hr at RT, followed after
washing by 50 ul/well of human IgG (10 ug/ml) for 1 hr to reduce background. After
washing, wells of the plate were separately incubated for 1 hr with 50 ul/well of
various concentrations of purified HuL2G7, ChL2G7 or L2G7 as competitor together
with 50 ul/well of HGF-Flag (1 ug/ml). After washing, the plates were then incubated
with 50 ul/well of HRP-M2 anti-Flag mAb (Invitrogen) and the bound HRP-anti-Flag
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synt hesi zer), which together enconpass the entire

gene. The oligonucleotides are 110 to 140 bases | ong
wowr11®4base overl aps. Doubl e-stranded DNA f rBgEs1087/065385

are synthesized using Kl enow pol ynerase fromthe 5

pair of oligos and separately from the 3' pair. The
M2 QeteDWd by dheeadditien of delvamethivibenzitine ssibsirata. offig. 4 shows that

L 9B 26 B2 o RSt B D8 L7 boun

to tivé platé fer biling td itiee sebyeGEWRIAg, NpdRatingehattiede tilde mADbs
at the 3 end of the V region gene. Each cl eaved

have vagysimilar affink¥ert ed into a suitabl e cloning vector
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nber of 1sOlate

cMes esp ¢ @bhility of itinel HiL2Rifre@bks2 GRaanch 826 7c ovAllsetceinhibit binding of
uences. r, each ene tion

HGF fNSloras ATt de: Was nssdon tbe fogm S MeSRe' Mt HGF in the
forrr b@gll‘@mﬁa%nmufm@ve"f‘@pdr@?éféﬂ Qs é‘é‘él‘ri%%ﬁ' G’bt&ﬁ@bﬁbhéé}lon USSN

formthe c | ete gene he sequence
10/99&915 fdead 1“[@55]‘3T2>0Qﬂf (amqidélm htealHﬁlla@am Ream%.ﬁ292 2006). A

ot 1S TS5y B2 ar

(Galﬂﬁ 'Bl'(ﬂbch) IhVPBBO&;OéThlgM%t M@@ Reffidely (./§/ ®IFc may be
s /2 / macrowel e HuL2 ht an

usec_h)e@nuj bkt welkp2 BB Arfor ddiraat FONAAREL Washing thes blptess a9 pliwel
of MeBEE kil Prde RepaCET iy 1Tl RESBiquio Rigtdesning by

50 ,u‘I/WeII hef eahiah |g£9‘ ey dgv&lﬁforlmwbabd@éb bééwgr@ﬁﬁ@tmer washlng the
s were culture resence of 1 /m

el
platesa Sepéyell phHER{Alag &ér;@éml)n@reﬂwbatﬁﬂ Wﬁénvarwﬁmcentratlons
of n’n'ﬁ?)ttsgl\rlgg a%lab b e%%ﬁ%%%c\)ggrk@r. pkmkﬁﬁla&éﬁ%s ﬁl’&%é leere incubated

pr oxi

with\BOabIVWeltef HRMMP bmwnnag (04741} (Inattbgen)ﬂdmthe bound HRP anti-Flag
Mz(gel;pernatants from those wells were tested for

(Bstonty Hisadiion of 6 ubRateASHSeriPad aboYBa BB sbgws that
HuLQﬁbI THIBG7A SR @Z%ﬁﬁldcﬂﬁéltﬁﬁmﬁgqff IJiGFrlB I@\@fjegggﬁﬁywell, so these
at on L S

ains, so to ensure conpl ete Hu
mAbsdwer\eﬂy strhilar Eﬂv&lm&aw anti-human Fc as a

o8 ARE: 4ERprant blokgiE ey T tCE s BBL & stmutate
prollférﬁhér@bf ?z‘erteﬁh Q;@zﬁ§ lﬁf:luafﬁg' v eX Bsisk Rehg @élﬂ{éhéﬁé%sh"%‘compare
| evel s of ChL and HuL2G7 were respectlveI\é expanded
d

the dmhlygldeLZGV ESd Lageil tonewdnalizsotiNe aetsyvityofiHG MVr bau cells (2 x

4 t f
10* BUHHSE BHGERDBIAN Ty RO BORER, Aol ers gsuspondoa in
serufi-freer DiveEMofandusBfa0It88 Sith TO0C oavel ofeHBIMAU0Ing/mL) plus
affinity of HUL2GZ with that_of ChL2G7 and
transforming growth factor-31 (1 ng/mL, R&D Systems) to reduce background and
various concentrations of HuL2G7, L2G7 or irrelevant control human antibody. The
level of cell proliferation was determined by the addition of WST-1 (Roche Applied
Science) for 14 hours. Fig. 6 shows that the HuL2G7 and L2G7 had equal inhibitory
activity in this assay. In summary, HUL2G7 was at least equally as active as L2G7 in
all assays used, and is therefore fully neutralizing: no activity of L2G7 was lost in the

humanization process.
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L2G7, a conpetitive binding experinment was perforned.

A mcrotiter plate was coated with 50 ,ul/well of 2
w@euom110f9 goat anti - human 1gG Fc (Gahl gG Fc) i PCPBR007/065385

overni ght at 4C and bl ocked with 2% BSA for 1 hr at

RT. After washing, the plate was incubated vvith 50

pl/well ChL2G7 mAb (2 pg/well) for 1 hr at

pai ) for 1on AT BTG 78 b 94“053\9{5‘%‘3'” g,

weldosopft Hd&ealﬁéailiyebdaf §h@sﬁ|ﬁ)alﬁat@(¥7 inab e bBé foocorhpletely inhibit
with 50 ,ul/well vari ous concentrations of

the grewthi et Wm@macmwa% ip edey neusigp EIqdedy (Patpnt pplication
US%Q%%@?@‘*&PEU%% ( PR rH‘ét5adA&1|§'/f dvﬁd?o@&s 12:1292,

en 1 ncu
2006)=PF dRerfyt thaFHab 2 GRlal$d hasttlnlemyty,athd sainee brperdnental procedure

was ek BsleTyy Faalo duliveanott NIk AN B Ruse ke (Chares River
Labéﬁéw sztv?ere':h&ctéh §%0‘0ﬁtht’(@7tcelﬁ's'tih2@? mChi-PBS ﬁ‘ﬂ%e‘—é’-&_éal areas.

d essentially equally we with the L2G7 bound
Whetmtherterrmra]ze recachbd rrchiOnpm othawmusmwam eand@rlyl digided into groups

dicatin g I
(n = Pef Bi9Hb a5 e Ayt B PRER L (RAT Y sPhIRERRS 1o twice
weekl'?emaél\}dllﬁrhet@f bitnehl tRBS ! STURBE Moimes Midre Gétetifhed weekly by
ability of the HuL2G7, ChL2G/ and L2G7 mAbs to inhibit

measHFipg o slimensionsdlangdthwasard widihe &) anst ca!/é@lam@d/qltrme as V =
abz/aﬂi%éi.ofwgbcg\ks Mdt HGL ?a'ﬂﬁi@%‘ilﬂ‘ﬁta ﬁécf’gdr‘@ A p h'l:rllé\gtmgwshably

e prepared as descri cation
in tHiESSNsaf0/ Ba Aurhér defied thagatslity 1Y, HADRG7 wmﬁﬂblmged)wﬁi of tumor

Xen%lgfq%g‘gggg{fﬁﬁ?&i Cé%eislz 2%%1%6140%9,@ ﬁéoﬁiltearaaﬁl we were used
in a?s’}Hlalj\@ ?nt (ﬁﬁl %Xé’hcﬁl/é)ﬂ?aﬁ v nnthpa%bn?é(rﬁéﬁl'ggaw 8bsé6f 10 pg

2r Rt T Ve C may
twice® maeekbdwes tdh)l@% BSApfedaelylanblt aymer grchhewhwlaéhe magen Hcawer dose

| at / [well of Met-FE 1
of Saith Gaxg gasid” Bl ingonieetéy GiHRE: br BERafe AgHp gamnistered
systé@nd&%‘l\ﬁlu@f eﬁé'éfWéI)J i@\ﬁtﬁﬂ;%r@@fﬁ‘bﬁ mfr@brahlélrUSPXér%t;@Shs

background After washing the plates

HGﬂOBOh@ItI(Iww pheninyeptien feasdteen weserined iwiths reference to the

orosE S P Gk oo T A i PR BREME ¥ bgincatons
can Bb/migdd withotiRfepdttiag fronHheanvdtidn. nvi trogen), and the
bound HRP-anti-Flag M detected by the addition of

t hE0sLbAH r B Rlicadion®s datets aa@v@atept APHicalioNE Gitegh are herein

inco 'b fhh f‘h%ﬂﬂelm Bgeé’fto HE sbfhdBktent as if
qual Ty I”, 7's0o elpy simlar

ese
eachhdMIdu)al i psuﬁllbiaﬁora,spajent[ Q@@S@atﬁnbtafwilcammvrWamtspeCIflcalIy and

bi t ty il
md|V|duaIIy lnglcate CtolbveI mcorporgp: d by retference in |ts en%lrety }ormfl purposes
[0062] The L2G7 hybridoma has been deposited on April 29, 2003 with the
American Type Culture Collection, P.O. Box 1549 Manassas, VA 20108, as ATCC

Number PTA-5162 under the Budapest Treaty. This deposit will be maintained at an

authorized depository and replaced in the event of mutation, nonviability or

destruction for a period of at least five years after the most recent request for release

of a sample was received by the depository, for a period of at least thirty years after

the date of the deposit, or during the enforceable life of the related patent, whichever
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proliferation of certain cells, including My 1 Lu m nk
lung epithelial cells. To conpare the ability of
woH02/E503nd L2G7 to neutralize this activity oOPCHER00M65385
1 Lucells (2 x 104 cells/100 ,uL/well) grown in DVEM
contai ning 10% FCS were resuspended in serumfree _ _
peri@lisMoagests tAlhigstiaiongionHhecyailabiliky tp the pHolic phithesg/aell)ines will

vo 14kaph] AUSOLTHRE Bt el 500 e B WMo

concentrations of HuL2G7, L2G7 or irrelevant contro
human anti body. The I|evel of cell proliferation was
determined by the addition of WST-1 (Roche Applied
Science) for 14 hours. Fig. 6 shows that the HuL2Gr
and L2G7 had equal inhibitory activity in this assay.
In summary, HuL2G/ was at | east equally as active as
L2G7 in all assays used, and is therefore fully
neutralizing: no activity of L2G/7 was lost in the
humani zati on process. 22 WO 2007/ 115049

PCT/ US2007/ 065385 3. Ability of HuL2G7 to inhibit
tunor growth in vivo [0059] It has al ready been shown
that L2G7 mAb is able to conpletely inhibit the
grom h of U87 glioma xenografts in nude nouse nodel s
(Patent application USSN 10/917,915 filed August 13,
2004, and Kimet al. din Cancer Res 12:1292, 2006).
To verify that HuL2G7 also has this ability, the sane
experimental procedure was used. Briefly, fermale 4-6
week-old NIH 11l Xi d/ Bei ge/ Nude mce (Charles River
Laboratories) were injected s.c. with 107 cells in 0.1
m of PBS in the dorsal areas. Wen the tunor size
reached -50 m®B, the mice were randomy divided into
groups (n = 6 per group) and injected wth 40 pg
HuL2G7, L2G7 or control PBS i.p. twice weekly in a
volume of 0.1 ml PBS. Tunor vol unmes were determ ned
weekly by neasuring two dinensions (length, a, and

wi dth, b) and calculating volune as V = ab2/2. Fig. 7
shows that HuL2G7 and L2G7 inhibited tunor growth

i ndi stinguishably in this assay. To further define
the ability of HuL2G7 to inhibit growth of tunor
xenografts, four different doses of the mAb, 40 pg, 20
lag, 10 pg and 5 pg, were used in a simlar
experinment. Fig. 8 shows that even the remarkably | ow
dose of 10 pg tw ce weekly was able to conpletely
inhibit tunor growmh, while the even | ower dose of 5
pg gave good but inconplete inhibition. Simlarly,
when admi nistered systemcally HuL2G7 effectively
inhibits growth of intracranial U37 xenographs. [0060]
Al t hough the invention has been described with
reference to the
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presently preferred enbodi ments, it should be

understood that various nodifications can be made
wowdnowo4departing fromthe invention. [0061] PET/US2007/065385

publications, patents and patent applications cited

are herein incorporated by reference in their

entVeeleiMior all purposes to the sane extent as if

eagh i ng Nuﬂ%ﬂlzeeumonﬁeﬁyg?r?nan dﬁnkmﬁw tﬁ rhigs and neutralizes

appl i cati on was ‘speci ndi Vi
humiandiepdtedyte Grogvth FaetardH@RD by reference in its

o boekaGHEP! sBIDH Wachii squrbaRaed e/ aD.

rica | c «
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50%Budapest Treaty. This deposit will be maintained at an

mitat1 ofhe AR LB WBen GRLEY Bt i Rae Beferfln gy 1 Lo

cellsat least five years after the nost recent request for
rel ease_ of a sanple was received by the depository,
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f d he application. 24 WO 2007/115049
xen%ﬁ&gdﬁ%‘%(;%% We claim 1. A humani zed nonocl onal
an8i bodi (emridnizdthtmBbnadhcesed heauy r ehaine yaribbleamegion has the
Heat .te h Fa L (HG). 2. The mAb of claiml
seq i az'ﬁﬂ%ﬁﬁ%g'&ﬁ%%@ mib. 3. The mAb of claim 2
V\'hQCh 'ththhéﬁlngr}ﬁhﬁgc%p}'gﬁgté nWhr@heéVy'&éﬁ vafdbfe region

mAb of claim2 which inhibits HG-Ii nduced
havupg cﬁhe faemnaolam:i sequgnae bii Fig e2A dabeded The 260 ex¢eptl therfirgt amino

which neptraldizes all biological activities of HG-. 6.
amdmgeqq%cg tgdﬂme whi ch inhibits growth of a human

tup@r xAaneehahized i MAB dfosigien 87fuHther fﬁ%pﬁsu@d @l mafure light chain
whi ch conpletely inhibits growth of a huma
varigole, segign havimgdhgmmigo acid sequence of Fig. 2B Iabeled HuLZG7

11. A humanized mAb comprising mature light and heavy chain variable
regions having amino acid sequences that are at least 90% identical to those of Fig.
2A labeled HuL2G7 and Fig. 2B labeled HUL2G7 respectively.

12. A humanized mAb of claim 11 whose light and heavy chain variable
region sequences are at least 95% identical to those of the mAb of claim 10.

13. A humanized mAb of claim 11 or 12 provided that at least one position
selected from the group consisting of H29, H30, H48, H66, H67, H71, H94, L3, and
L60 is occupied by the amino acid present at the corresponding position by Kabat
numbering in the mouse L2G7.

14. The humanized MAb of claim 11 or 12 provided that at least three
positions selected from said group are occupied by the amino acid present at the

corresponding position by Kabat numbering in the mouse L2G7 antibody.
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8. A humani zed mAb whose heavy chain variabl e region

has the sequence of Fig. 2A | abel ed HuL2G7. 9. A
whewsanisoed mAb conprising a mature heavy chai nPOUERUSBDT/€55385

region having the amno acid sequence of Fig. 2A

| abel ed HUL2G7 except the first amino acid is
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HGFpéQWeq%@ tJ@t dekbs! east one position selected fromthe
group consisting of H29, H30, H48, H66, H67, H71, H94,

L319.and hus@nizedoowneckmabantibedynimib)athal Iplnégeamd ateutralizes

hum heg@%@:@f’e r@f@v%ng?%cﬁ)'& p—l@f N&E@tl?ur% %ﬂ QQ%B%Q%mpnsmg
humBhReéddesavyhahd dight ehainst e euniatizdd Geavy ehedt ednfprieg CDRs
said _group are occupied by the am no acid present at

fromy b3G7caind @ Pem@nnigesds Fhaipnvasiable hagion iBmeMAEK ifoYided that at

leas{igH Besfis of e, fen ey EnaRtVarsbit feion framevork splected from
the group2cpmsistirdedf tHzg, B0, pid8| HESHOT, SlAM d HYoigpoackpied by the
occuEJSed by .the, am no aci d. present af

aming, ek SGREPHRIY HBSi ¢9TErsRRNd Qgﬁ't'ﬁﬂnﬁ‘eh%éacﬁ fig@vy chain; the
hum i‘ié@ Ilbﬂghﬁﬂtdoﬁ%jr}émgl@DﬁéqﬁomLWY 286 MEmah I@Q@kzﬁb%@anable

provi ded 't hat” position HL Is occupi ed
reglcxn7 fram@wa%pz@ddad\bthaf at| keiast hentmosliions selfectate f(qrgGhe group

congierd 0 8ad Epgits GRETReA Y P drdbodet Prsiigihg corgesponding
posificiih HeaRGA AghtAHaiHrani zed nonocl onal anti body (mAb)
that binds and neutralizes human Hepatocyte G owth

Fa€Q.ofl he hgranizetbantibathi ofcdaiahi P buagreibah aning geids of the group
con{‘%m%”bizﬁ%gh%\by %é@,hﬁaﬁhﬁw and PRAMYAPBEARTH N3 he amino

Pn-cofpii sin
acid occupying the corresponding position in the L2G7 heavy chain and each

position selected from the group consisting of L3 and L60 is occupied by the amino
acid occupying the corresponding position in the L2G7 light chain.

21. The humanized antibody of claim 19, further provided position H1 is
occupied by Glu.

22. A cell line producing a mAb of any preceding claim.

23. A pharmaceutical composition comprising a mAb of any preceding claim.

24. A method of treating cancer in a patient comprising administering to the
patient a pharmaceutical composition comprising a mAb of any preceding claim.

25. A method of claim 24, wherein said cancer is glioblastoma.

26. Use of a mAb as described in any preceding claim for the manufacture of
a medicament.
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from L2G/7 and a human heavy chain vari abl e region
framework provided that at |east one position of the
wheovanideenvy chain vari abl e region franework seECBEUS®A7/065385
from the group consisting of H29, H30, H48, H66, H67,
H71, H94 is occupied by the amno acid occupying the
col¥ edperienef gl 26 dor treptiest pbeaneasavy chain; the
huggni [ chai | S and a
hugghﬁgg‘hé‘(e %&?'ﬁh%’ﬂf%@{ {rfeleégld?]&n r%lirc%b\%%tb%gzovi ded
that at | east one position selected fromthe group
consisting of L3 and L60 is occupied by the am no acid
occupyi ng the corresponding position in the L2G/
i ght chain. 20. The humani zed anti body of claim 19,
wherein all am no acids of the group consisting of
H29, H30, H48, H66, H67, H/1l and H94 are occupi ed by
the amino acid occupying the correspondi ng position
in the L2G/ heavy chain and each position selected
fromthe group consisting of L3 and L60 is occupied by
the am no acid occupying the correspondi ng position
in the L2G7 light chain. 21. The hunmani zed anti body of
claim19, further provided position HL is - occupi ed by
Gu. 22. Acell line producing a mAb of any precedi ng
claim 23. A pharmaceutical conposition conprising a
mAb of any preceding claim 24. A nethod of treating
cancer in a patient conprising admnistering to the
patient a pharmaceutical conposition conprising a mAb
of any preceding claim 25. A nethod of claim 24,
wherein said cancer is glioblastoma. 26. Use of a mAb
as described in any preceding claimfor the
manuf acture of a nedicament. 26 WO 2007/ 115049
PCT/ US2007/ 065385 27. The use of claim 26 for
treatnment of cancer 28. The use of claim 26, wherein
the cancer is glioblastoma. 27
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