HUVAN MONOCLONAL ANTI BODY NEUTRALI ZI NG VASCULAR
ENDOTHELI AL GROMH FACTOR RECEPTOR AND USE THEREOF 5
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nonocl onal anti bodi es neutralizing vascul ar

endot helial growth factor receptor and the use
thereof, and nore particularly to 10 human ScFv
nol ecul es neutralizing vascular endot hel i al growh

T ac P VEA NP VI YWINEUTRALIZING

IBOR
angl ogenesi s a a COHDOSI |on or reatil ng cancer,

whi ch YASCULZRR ENDOFHEb Al GROWATHSFADTOR

ART Angi ogenesi s_neans the formation of new bl ood
vessel s from pREGERTQR &N UHE (tFHEREAF
differentiation and m gration of endothelial cells and
does not occur in healthy adults, except for sone
speci al occasions, including wound healing, 20
menstruati on, etc. However, the excessive formation of
new bl ood vessel's in dlffgmglceggurmuj umor grow h
and metastasis, age-rel ated macul ar degenerati on,
fheurmtoi d arthriti s, diabetic retinopathy, psoriasis
and chronic inflamyati on, has been reported (Canel i et
ahiee present iNgerfien refates Mbur@OODPnOCFl@Ba tantibodegsetralizing vascular

efforts reat di sease articul a t.unor
R Sl BT rfmonrga B e Edi, bpll fEBFE partcularly to
Raghaf §cF@Yr§Bl¥&ﬂeé Re@Bdl DESiudar! it fiay gﬁ%‘!hafactor receptor, and
endot hel1al growmth tactor {VEGF), epithell gr owmt

faacompofifeh) forpinhitstiag - ai@mgmés@ranﬂ b doagpaeyiti¢iPPof-kreating cancer,
transform ng gromh factor-b (TG-b), fibroblast growth

fulich rcoprzmr:%le bywan Aebgneleewiest he 30 vascul ar

endothelial growh factor is an endotheli al

cell-specific factor which is involved directly in

the growmh, differentiation and m gration of

endothelial cells, and there are four different

I sof orms (VEGF165, VEGHACKYRSUWRD arTVEG-206) .
Anmong the four isoforns, VEGF165 is the nost abundant

isoformin all hurran ti ssues except pl acent a (Tisher
etfal., J. . Biol 21 266: 11947, 193 5 Vascul ar
BOAENGSi ngﬁaawlrﬁ terasion viary blegd Vessls ﬁ@mmre@alstmg vessels

Vbﬁﬁﬁlt%l rF)WdFH 1'ff%?er{t?a§%l té(nangl %%{P é ?)g)e%dﬂIh%ﬁfiEEel st %u? oes not occur

precursors

9% PE Q36 dadil 1 "ENKBNIBr SbitRUSSedidl 6E@sidiks, heluding wound healing,
Devel opirent (Camb), 114:521, 1992), macrophages, and

pnedstfuatiahj otc. ep]i{bmwelal thleeemesmueyfoemadunl oy neoubtbod vessels in
hd??eusgs? such as tumor growth and metastasis, age-related macular degeneration,
rheumatoid arthritis, diabetic retinopathy, psoriasis and chronic inflammation, has
been reported (Cameliet and Jain, Nature, 407:249, 2000). For this reason, many
efforts to treat diseases, particularly tumors, using angiogenesis inhibitors, have

been made.

Factors involved in angiogenesis include vascular endothelial growth factor (VEGF),
epithelial growth factor (EGF), platelet-derived growth factor (PDGF), transforming
growth factor-b (T'GFb), fibroblast growth factor (FGF), etc. Among them, the

vascular endothelial growth factor is an endothelial cell-specific factor which is
1



10 (Brown et al., J Exp. Med., 176:1375, 1992), and

may be responsi ble for tissue edena associated with
woReslasesat i on (Ferrara etal ., Endocr. Rev., 1BCT&R2007/003077

1992). In situ hybridization studi es have denonstrat ed

hi gh VEGF expression in a nunber of human tunor |ines

i ncluding glioblastoma nultifornme, hemangi obl ast om,

central nervous system neopl asnms and ALlDS- associ at ed

Iﬁgggﬁegsdlf@c&@?fﬁa I{epé tvﬁtggpl mntlgig%még ﬁrgr%@%&%f’%ndothehal cells,

Beick Mhéreetardl four Jdif@rbt 1$d"ﬂ¢ﬁﬁ§ (VBGFISS VBG¥121, VEGF189 and
Nakanura et al., AIDS Wekly, é , 1992 Hi gh
| €E6IF206). VAGFoNgths falus dsafbens, Ve r16ﬁyp alqshdb@@tant isoform in

2939 3353%%@. 5&%@@%&%@?@% 135,’2219 Bl 5%1@9419 ﬂ%‘}% 1991).

its high affinity VEG- receptors V\,hl ch are selectively

expressed in endothelial cells during enbryogenesis

(Whdduddtedn®ithéllal . gr&Bith factdi FOBGIDORZN] A nowr bloadw#¥8¢l formation

formation. VEGF receptors (VEGFR) typically are class

| debultiag efpdiar thicydhi€fergitgioneotk embbalid hataatsersi mglcﬁyasts) in situ, is

havi ng several, typically 5 or 7, inmmunogl obulin-|

| Ppesspe in ﬁmbﬁ}’@ﬁpﬁb’s‘ﬂ@r raigr epal.eRevelopmeni éﬁamb) 114 521, 1992),
and- bi ndi n f a.r. Kai

" g%?b’h o ! 00 9ting Gt st St Puflgneomnd healing
10 '@}r WiCe { r9n§g?n}?1e@f‘el7d%%gl@ﬂ I?@r'gjze)r raﬁérrﬁgff%et RIsBbAdble for tissue

ar ytic upted” by an
i guteedd asmcmfedwwcthqnﬂaﬂnmatwmt(@eknaraaszealaeﬁmﬁmeRemI 13:18, 1992). In
vari abl e |l engths, called the kinase insert domain
(sr@qlmdmcbzatmn stu(hfﬂsdgwﬁeienm@gmpd lllggl\f EG¥Egypression in a number of

' ece%% glgr%pit gllegli?lr?clg ngEé-%ﬂl)ll é( e et oweaﬂemangloblastoma central

g&ogeneystgm égf}pla%lglg 13n(y\%lﬁ%/ &s%%éi%te K PR E5aftloma (Plate et al.,

nase | nser

15 OVaRK-8-3T59848 Nigva. Peaert af./ Cahadr Ry £53:X380856993; Berkman et al., J.
(KDR/ FI'k-1), ‘or VEGFR-2 (Matthews et al., PNAS,

8'811)90%,6513,99][)153all@%u@hkanmeat et ed g IS Vgaakhfy ah3(1) 1992). High
neuropi |l in-1 and neuropilin:2 can alsp bind VEG-.
Agvelsef VEGHavare alsnaberyed iphypoxiyimgteed aggiqgepesiy (Shweiki et al.,

| ogues VEGF-C and VEGF-D and is
IM%%’F? é;i})%%/ lt?g ggvel oprment of |ynphatic vessels.
Hi gh levels of Flk-1 are expressed by endot heli al
cells that infiltrate gliomas (Plate et al., Nature,
20 3Bk Mbloghkad Aunchok-df VR(EF sisamedmpet ithiazgghl yts high affinity VEGF
upr egul at ed by VEG- 10 produced by human gli obl ast onas .
(Preptersewhigh, are sglestivelreexpressgd sg 2adothghal) celiyyduring embryogenesis

NlREs B £8Uodr TrSa T0aabend kRECHR € totdRatipn. VEGF receplors
MGPR S%gfb% lgr%%eefa% IﬁCYé'c\éH%‘:tyﬁt gﬁ%ﬁ% Yind¥d¥ G8Gracterized by

ng rmat1 on since nscri pts are
igdvéhgy sehasr€lc taiitally 8 ool maimbi@dlobulin-like loops in their amino-terminal
25 extracellular ligand-binding domain of a receptor (Kaipainen et al., J. Exp. Med.,
178:2027, 1993). The other two regions include a transmembrane region and a
carboxy-terminal intracellular catalytic domain interrupted by an insertion of
hydrophilic interkinase sequences of variable lengths, called the kinase insert
domain (Terman et al., Oncogene, 6:1677, 1991). VEGF receptors include fms-

30 like tyrosine kinase receptor (Flt-1), or VEGFR-1 (Shibuya et al., Oncogene, 5:519,
2



15 endothelial cells. This upregulation is confined to
the vascul ar endothelial cells in close proximty to

wourims/153e3Dr . Bl ocki ng VEGF activity w th neutrBCT/KR2g7/003077
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anti VEGF nonocl onal anti bodies (mAbs) resulted in
inhibition of the growth of human tunor xenografts in
nude mce (Kim K et al., Nature, 362:841-844, 1993),
indicating a direct role for VEG- in tunor-rel ated

09 S Sb 5 Al h,V ' aﬁg% . r t :
?ﬁgpﬂnor c%?q§?@%n3%¥ﬁgﬂr%%ggfo?ég erég??g?g qggh% Rfhase insert
WonegH! winedning teuembr/fethi livératingkev@SOR/EK- B oo MIEGFRI2 (Matthews
cells, the expression |levels of VEG- |igands and the
res alpt BV4 St 188t B0, 99 1).onltheughopther ree¢piers pegh as eeneapilin-1 and

ST o Bl MR ST OB ety v
SRS N SRl hPD i 8 ghSTSEY S ap WSt i

ting tunor evel s
QARERPIRGh DY 1pRgRAeEakIscel | s that infiltrate
gliomas, and are specifically upregul ated by VEG-
produced by human gli obl astomas (Plate 30 et al.
Nat ure, 359: 845, 1992; Plate et a

., .Cancer Res., .
gdighgleyels rdddk-1 areeexmressgr dy @rdophelralicells thatdpigatrgbiomas (Plate
expr.essi.on i i.0 0 associ at ed _endot hel i al
i Nkt 9 BueaP Bt oL IR U fesulated by VEGE
[ ' t MM, SN - 253
(RS O AR SRR TS BR L5522, 195,
endot helial cells. 5 Therefore, studies focused on

inhibiting the activity of VEG-, which is expressed in )

t Ueorfigdiogt Bf shighs levelsi ahi Bike 1 apgpresaoresin gliobiastoma associated

inhi Qi t. tumor  qr. h, .are being activel.y. conducted.. .

Silottie} T T G Rifedfe HeSierASi st 3 Bibo5fy induced during
a . ca v [ .

BT AR BERTEE, R SabAPERIARY O BRI Sl Bomal bri

R A0 cMEGFRTRRNWIpresliIgGon ReEstfhed (hOhbyREtwamendathtlial cells in

line producing rat anti-nouse VEGFR-2 nonocl ona

anlosch pdyxi(i1 04 ; thaToGddB Bisddpg WEKbrictivity wehl néutradizing anti-

(M5, 18Al1; ATCC HB 12152) produci ng yse antj - nouse
VEESR. moppflonrbaifbaghes @aﬁpsmu&@? iy e Bitipp i the ggowth of human

5ozt SAEEARY o ARG s Ry 237 abrailies Spaad1-844. 1993),
KiNUiCARL F BRIV BPr 51836 VW98 RifdiSreldked REHSH) |

KML731 (FERM BP-5718), KML732 (FERM BP-5698), KML748

( FERM BP-5699), KML750 (FERM BP-5700)]. There has been

a continuous_devel opnment of humani zed antj bodi e

ayHhough Ve ligaads gire upregdaled Urdnmascels: Rpe dﬁ%geceptors thereof
agal nst Gf .recept or evel oped t ate, 2 owed . .

AitG P in gt e e Vi RE ol ofits A8 B Reession levels
[ tihel Hl frky j VI e I Sefldn

0 VERIE s L RO S B, AR ol ar o
sdyouciateds svitheagplogehysik.n Miheeefore,r aich, ndumal tdedls would block the
ani mal tests cannot be carried out. Accordingly, the )
pntegagtion hetsvaeor YEGHY @nd dhetrecrpters thereadrter iphdlit angiogenesis, thus
noH:Lnnunized 25 fully human anti bodi es, screened
SPRIIENE HUREF #59M8bl e fragment (ScFv) anti bodi es

agai nst VEGF receptor (KDR), and found that the

anti bodi es exhi bit an excell ent KDR-neutrali zing
dfifgdclevaBt o foWEGHR- 2varer éxpréustd dlysendathelédl | cellartbat mfiltrate gliomas,
vi vo, and shom1cross-reactivikﬁweven in mce and rats,

taner B ppeeifishBY upsesweteg bys¥RGH prasdepd iy Ispnansghipklastomas (Plate
OF THE, ] NVENT| td bj ect th
RN ENTS 4,199 ok o RERSSRsw22, 1999). The

vari abl e fragnent (ScFv) anti bodlies 6A6- ScFv and

6A6-1gG which have an excellent ability 5 to
neutralize VEG- receptor in cells and in vivo.



Anot her object of the present invention is to provide
a fully human single chain variable fragnent (ScFv),

wOowehisah3z3s a |ight chain variant of 6A6, whi chPEMBB0E/003077
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nore excellent ability to neutralize VEGF receptor
conpared to that of 6A6-ScFv. 10 Still another object
of the present invention is to provide a conposition
for inhibiting angi ogenesis, which contains a fully

@E@{% ?géﬁY tP[ev'e%%Q@Ei(ﬂ@-Zt Ldri fry IHQOIQﬁHMaaéésé@iated endothelial

t anot obj ect e present
| fevie N ARC) Ssulg@edts althd &o@Fﬁﬁ' Fmﬁvllttyl Bnirfdoced rdﬂmtngw tumor formation,
cancer, which contains a fully human ScFv or

rsadenyg EGIR -2dranisesiptsor @atqlfakicﬁeétab@ n@r@@qjtttsam emiothehal cells.
achi eve the above objects, in one aspect, the present
i nvention provides a single 20 chain variabl e fragnment

(ﬁ%’: é’?orgnajtl‘fcﬁ% K cug’g% o 1ﬁﬂf%§tﬂﬁr%ﬁqeaacg1lvgtgtofo\hﬂt}@ 13:1‘?"?;J &pressed in

i on Peprese uence of

Ctﬁﬁlo?f r%@l bl@ad\@ 1nH1bItCan%90g’ﬂh@si% WaCHsi toriahitit ek %ﬂdvsztﬁ are being
vascul ar endot hel i al grow h factor receptor. Int

mceivelyt conshested.on Typheall$e Avnethoids gofe inthibitings A EGH] eeceptors on the
fragmant) nol ecul e and a constr uct ther eof preferably
HBY@bEGe & y CRMER nCelly itabPeeveRl i YRGTe fraige fksdingy GHS have been

a‘%ﬂg[\apegt he gé}tiﬁ 4e8 eQFthlarbeﬁg BF%(?}'P &I&OXEE%_I? %it (“%s include a

S@Jb‘?ld%?ﬁ:é’ defi ngke %b&é‘(&ﬁﬂ %Hhemf)ﬁ@ NERGERID| ﬁfbﬂb@bonﬁl antibody

tor containi ng sal d reconbi nant cel
t(IDIDHflqrAifEdQ/\HBWIB_‘a?At) aé@bﬂdorﬂameﬂhhn@(mémmAl ATCC HB 12152)
invention, the cells are 30 ef er abl bact erial or
mrpdwngemoyse ani-squse MRS arenaclonal nantihedye mAb 25, and a

ARSTeai onsﬁijlvfifaﬂﬁr?}si%sﬁ%t Phit a8, Ytk f hongelonal antibody
SRABOTS 10N 1AL ATe %Wﬂ%%ﬂ%{emsp 1984 B36oR! o 98/22616;

ct, e presen

'W‘(;FQD!%SQ?)Q‘ZMEB 13(FHRIG BW’F]*B)CKMHF’%(EERMBP 5698) KM1748
chain variable region represented by an amno acid

@ dRVIdRP- G698 K Mg SOf(FEBRMIBP9080)]1 to 19 and
functions to neutralize vascul ar endothelial growh
factor receptor. In the present invention, said IgG

f erabl S [
L S50 5a 3 O Sl et B soin vEGT
2Qceptbrsy et TIRRE hn@iantsresitibodi® dpa@fe MEGRYEEPIOR, developed to date,
provi des a conposition for |nh|b|t|ng angi ogenesi s,
vihiosledddph aiongpesition Wik VIREGH ia wopbst hla<bprdb(b¢ms in that their ability
treating cancer, which cont al ns said Ig

Q her |
flearanadiza \EGE pesentosy i Kell i)a%ge&v@eﬁlw nlp. t {lq ptodies do not

RBR srebt  mes Qhe e B iR ey Riareied out

Accordingly, the present inventors have constructed a library of non-immunized
fully human antibodies, screened single chain variable fragment (ScFv) antibodies
against VEGF receptor (KDR), and found that the antibodies exhibit an excellent
KDR-neutralizing effect not only in vitro, but also in cells and in vivo, and show

cross-reactivity even in mice and rats, thereby completing the present invention.



FIG 1 shows the am no acid sequence and function of a
gene inserted into a pCDNA3-KDR D123t Fcm vect or.

WO 2881163232 shows a schemati c di agram of KDR( ECECT/KR2e0TH03077
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KDR( ECD2- 3) - Fc for epitope mappi ng according to the

present invention. FIG 3 shows the results of
SDS- PAGE of KDR(ECD1-3)-Fc purified in the present

i nvention. 30 FI G 4 shows the results of VEG-
conpetition assays glﬁy PhaseyENATON

anti - KDR- SvFc accor ing to e present 1nvention.

FIG 5 shows the nucleic aC| d sequence, am no acid
sequence and CDR 5 sequence of 6A6 ScFv phage
de aoamolmgctt of thegreyeas inentiandp provide pifglly élum%\/\%ngle chain variable

@gﬁﬁpﬁsﬂﬁt@@e%@)ﬁééqﬁd@@gé—jﬁ, &)@}1‘% hdve an g &Reellent ability
8[8 eu%%@V@GF Qeeptor ifld %ﬁg@% YRot he results of

ope mappl ng of "antl accord| ng to the
present i nventi on. FIG 9 shows a cl eavage nmap
of pl GHD- 6A6Hvy that is a vector containing 15 the
i Anathembbgect @i tba mnstmeavgmtmmmtcr puiade af ﬁdl%hug@n single chain

FIG 10 sh
apiabloo DA AE R W cbonet et g ToKaAM b GG, Which shows a

SERHEHER i) R AL YR HC o finhBRH b thdllof 6A6-ScFv.

resul ts of VEGF conpetition assays using anti-KDR 6A6

IgG 25FI G 13 shows the results of conpetition assays
StilardniotddRobA6t | @Gilvd tpresénCHnvemtidn €s.to prévide a4composition for
shows the results of FACS anal ysis for the hindin

anhibifing apgiageacsisy sviticly contrins rpfully dumnn Sehy @roIgG having the

I_elll'é\l/'lzty to neu%rahze VEGF receptor.

Yet another object of the present invention is to provide a composition for treating
cancer, which contains a fully human ScFv or IgG having the ability to neutralize

VEGEF receptor.

To achieve the above objects, in one aspect, the present invention provides a single
chain variable fragment (ScFv) molecule, which contains a light chain variable
region represented by an amino acid sequence of any one of SEQ ID NOS: 1 to 19
and functions to neutralize vascular endothelial growth factor receptor. In the
present invention, the ScFv (single chain variable fragment) molecule and a
construct thereof preferably have a heavy chain variable region represented by an
amino acid sequence of SEQ ID NO: 20.

In another aspect, the present invention provides a DNA encoding said ScFv (single
chain variable fragment) molecule, a vector containing said DNA, and recombinant
cells transformed with said vector. In the present invention, the cells are

preferably bacterial or animal cells.



30 FIG 15 shows FACS assay results for the
conpetition of the inventive anti KDR I gG anti body with

WOYEGHI®37i n HUVEC cel | s. FIG 16 shows PO®KR2007/003077
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results of Western blot analysis for the expression of

KDR 5 in K562 cells (ATCC CCL-243). FIG 17 shows

the binding affinity of the inventive anti-KDR |IgG

anti body to the K562 cell line. 10FIG 18 shows FACS

assay results for the conpetition of the inventive

anti- KDR 1gG antibody with VEGF in the K562 cell

ITnNgRill anothEt @spet? SleoesdmGhvaitilny previd@sallcdosmpoitidrhéor inhibiting
bi nding affinity of an anti-KDR antibody to a )
@Anggogenesisos dencontiins baideScFvsmolecute,and @ enmpesition for treating
anal ysig.results fort gg]g cell Lﬁrol i feration inhibition

drang ¢h retamssaid Sely MAlgcds t he present

i nvention. FIG 21 shows the results of Wstern

bl ot analysis for the ability of the 20 inventive

gt KRR és?@é‘ﬁ[ the@ptebhthinbedtiih PRAGMSOAY 1G] Whichnébntains a light
ERK phosphorylation, which is induced by V GF. FI G
Xhashousalilb ecgibnlrepresefited byl gGamypead{dRegnendeoatyartyoone of SEQ ID
inhibit the mgration of endothelial cell f)y VEGE. 25

ANGS: 230dhand fungtions tq pextializs sy h@mﬂmgy 13l gropith factor receptor.

AP e s b RO I 15 orPTEe AR HRDk MeaVy Chain variable region
| et 2R 4 ARel iR rRFYINANOEbYeen the

Iljga tsg‘gﬂghf?%%rg%%‘?ﬁ% aﬁ% ceCII Sl?;(?ace KDR.

25 shows the inhibitory effect of the 1gGtype KDR
anti body on rat aortic ring sprouting. induced by, VEG:.

gn @t awthérospeah dhg giresang duyendionoprovides; agopinasition for inhibiting
effect of. the.lgGtype ti hody on angi ggenesi s .
gRERony, Vgt contiseid ep ahguiscarnapy e THEGERirg: cancer, which

f . i-nRipitory effect of a 6A6 anti body on tunor
g%l\;élﬂglsﬁapkﬁ’g' HCT116 cell line in a colon cancer nouse

xenogr aft nodel .

FI G

Other features and aspects of the present invention will be apparent from the

following detailed description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

F1G. 1 shows the amino acid sequence and function of a gene inserted into a

pCDNA3-KDR D123tFem vector.

FIG. 2 shows a schematic diagram of KDR(ECD1-2) and KDR(ECD2-3)-F¢

for epitope mapping according to the present invention.

FIG. 3 shows the results of SDS-PAGE of KDR(ECD1-3)-Fc¢ purified in the

present invention.



10 FIG 28 is a photograph of tunors excised after
treatnment with the 6A6 antibody in the col on cancer

wonusgses2senogr aft nodel . FIG 29 shows BOBKR0/003077
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results for the inhibitory effect of the 6A6 anti body
on 15 tunor growh in the A549 cell line in a lung
cancer nouse xenograft nodel. FIG 30 shows the
results of |abeling of the IgGtype 6A6 anti body with

r adi t) ' i1Qd] 0) 3: i-.KDR ph d
| magb DSt kS thEPRMBUAPEGE Larbetitorf e &R, @lii-KDR phage an
| -ROR -BRE ciddcardig fe tHeWresenTghaintidh. chroni ¢

nmyel ogenous | eukemi a. FIG 32 is a schematic

di agram showi ng the preparation of |ight-chain

shuffling. 25 FIG 33 shows the results of VEG-

compElFt idoshawsathe BrCclgky ACKDREAANCEL@MHEO oftid; sRdyence and CDR

(HBOHEE, 4 @0 SE0R aBHledfl o e prosehl Frveifofiy o

ant i bodi es 30 obtained through light chain shuffling.
FIG 35 shows the results of VEGF conpetition assays
of ablG: KskowsSIHPIASE abtudisrfed putified $iAG Sgfn. chai n
shuffling. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON,
AND PPRFERRED EMBODI MENTS I n one aspect, the present

i nventi.o el ates to, a human..ScFv (singl e chai

10" vEF adshvs MesstieS ah Vs FOBRR o Aes s 09y Bftf KDR-S .
whi ch neutralizes vascul ar endothelial growh factor.

The 6A6- ScFv was screened in the follow ng manner.

Fi r sF]Ga 8l $heiay theofestilt oy pitope naapping difemtMEPR-ScFv according to
constructed, and a cell line expressing a fusion

photpe¢sent Biveotippsed of each of extracel | ul ar domai ns

1-3 of KDR(VEGFR-2), fused to Fc, was constructed.

Anti - KDR- ScFv anti bodi es neutralizing KDR were

scr eengd of t Fri | brary: i ..
CCT IS O PSR TR AOHBONGU IR 1,806r conaning
f S iiRvhrRIbd Ridisn ag@ héRey Skdif eBEidn SFOARIEG bodi es wer e
expressed and purified’in bacteria with V5 tagging,

and human KDR D1- D3- Fc bi ndi ng assays and VEGF

conpetition assays were perfornmed _in a ScFv-phage .
par t FéGe 19tshows drkeavagy mapret M@T@A@a&‘ that 15 2y CRiQF containing

rs TR bk 701 HeRTCATRIS 80 TR was ot ai ned anc

converted in the formof 1gG

FIG. 11 shows the results of SDS-PAGE of purified 6A6 IgG.

FIG. 12 shows the results of VEGF competition assays using anti-KDR 6A6
IgG.

FIG. 13 shows the results of competition assays of anti-KDR 6A6 IgG with
VEGEF families.

FIG. 14 shows the results of FACS analysis for the binding affinity of the
inventive anti-KDR IgG antibody to HUVEC cells.



25 Also, in the present invention, it was confirned
t hrough Western blotting that 6A6- ScFv inhibited the

woptmsapsesr yl ati on of an angi ogenesi s si gnal i ngP€aEIRA007/003077
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ERK in primary cultured HUVEC cells and that this

i nhi biti on was dependent on the concentration of

6A6- ScFv. 30 In another aspect, the present invention

relates to a fully human anti body 6A6-19gG neutrali zing
vascgigr ehARS GEQVERSHIRC FRY th%e&ﬁﬁ‘]%&[tiorf 6Ff%he inventive anti-
anal ggléslrgg%ggbed t hat tma %Ags-clgG was strongly bound

tRDRIA® anabed p with MR GFOBS inHIONV B@seléypr essed on t he
surface of living HUVEC cells (ATCC, USA), conpared to

a commercially available | MC-1C11 1gG chineric

ant i y_ (Il nocl one, USA), that, even when the cells

wer e li‘lgﬂ(ij's é‘(’ tsgé&is ége \XF%‘H%SaO f?@%ﬁ@{? ﬁﬁ,l‘?/teef%ﬁlﬁl% g?rnéi‘ehmﬁssmn of KDR
V C re effectively neutralized
Kgg,séggerlés;@éggc{:g?@fface of the HUVEC cell s,

conpared to the I MC-1C 11 10 1gG chineric anti body.

This suggests that the results of the VEG- conpetition
assa¥y$Gi 7 BhbsA the fhieding raffinith @ the inventivedingiakiDR) IgG antibody to
that 6A6-19G and the I MC-1Cl11 1gG chineric anti body

ndgth 302 edblIRPR at similar levels. That is, the in

vitro assay results and the in vivo 15 assay results

can differ fromeach other and there is a limtation

N SEfEenRNGoNIPACEhEdS %Fﬁlt@%l‘ @ﬁdé(ﬁﬁ;r)&?tﬁ%j oPhd Mventive anti-
in vitro assay results. SO, In the present

| KDRId @ antibdbdy outhdVBGFolsthedesh2 et lihkle 6A6-19G
anti body was nore strongly bound to KDR, expressed in
the human acute nyel oid eukemia cell 20 |ine K562

i( ﬁTtCﬁéGg i?ls@ﬁgw%mggdgéﬂiyglg ?e%»!@i%)é?ﬁ%ﬁ: i}ﬂ:@gngb ﬁl{fﬁﬁl\éﬁ 'of an anti-KDR
. I o>
\éﬁgbg)ﬁgrtglag@%égﬂg%%%gﬁgﬁ% lglg%élngs: sI Ec,iegngl ieng factor

ERK in primary cultured HUVEC cells and this

i nhibition was increased according to 25 concentration )
depetiden20rsioma: anslly 6A\8eduds. forltiso celll prolifergiass gntibition of the anti-
invention, it was Qbserved. that, the 6A6-1gG according
tEDRrégéraé%thg FR/&’{%HYSWH%W%WOQOI the chenptactic

motility of HUVEC cells noving to an environnment
havi ng VEG- present therein and that the 6A6-19G al so

i nhi pif&ed 1t RRows the results of Western blot analysis for the ability of the
inventive anti-KDR antibody to inhibit KDR phosphorylation and ERK
phosphorylation, which is induced by VEGF.

FIG. 22 shows the ability of an IgG-type KDR antibody to inhibit the
migration of endothelial cells by VEGF.

FIG. 23 shows that an IgG-type KDR antibody inhibits endothelial cell tube
formation induced by VEGF.

FIG. 24 shows the inhibition of VEGF-KDR internalization through the

binding between the [gG-type KDR antibody and cell surface KDR.
8



30 tube formation of HUVEC cells, which is direct
angi ogenesi s action. Furthernore, in the present

wOReNSaNs23on, in order to confirmthat the inhi PCTR2007/003077
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effect of 6A6-19gG on VEG- effects on HUVEC cells is

because 6A6-19gG bl ocks the entrance of VEGF receptors

into HUVEC cells, observation wth a confocal 5

m croscope was performed in an experinment using a KDR

anti body | abeled with FITC. As a result, it was

obserbed that the VEG- receptor (KDR) could not enter

the a6l 85 shbas tieeldisbit@tye figoe af etk G-y ABDR @ntiBbdyp on rat aortic
through an ex vivo rat aortic ring assay, it was found

tivag sprioptingtindunediby VEAGS 10 treated with 6A6-19G

vascul ar sprouting did not occur. Al so, angiogenesis

was anal yzed through a netrigel plug assay by

i nj egkhn g . :

rosar 10 Rg oGOl PR TR R R idbgfy Efecr BT e feG-type KDR
PAritbo dysh ApSesRTis iRlicddbyVIGRIp treated with VEGE

al ong wth 6A6-19gG angi ogenesi s was not observed,

suggesting that 6A6-19gG had an angi ogenesi s inhibitory

effect in vivo. 15 In still another aspect,. the .
pr esEHE. 2Avdemisomalyinresilis foy dhg Sphibiibpy aifpglqoly 6A6 antibody on

nmut at i n he i hai n,sequence ,of -, thr

8t i 48 B GG 6% s8R B At model,
shuffling, 18 light chain variants of 6A6-ScFv were 20

obt ai ned, and the |light chain shuffling was perforned

i n t MGt JJ¥ asManghowpisph of tunidgs éxcissdeftet argaterantwith the 6A6
6A6 _from being sel ected again during a_ biopanning

pandibedy in tacolonxaged moysk xgtegiraft skedell i ng |ibrary

was treated with a restriction enzyne Spel having a
recognition site at the CDR3 of 6A6. After the DNA was

trangkec ' . =14 r :
ConoFIGCRInb O MrERRIC AL 16 AU EROB Kteor e oA amibody on
a@sergroWwitEll e A84¢ coigliheimadui® cafle dhodleorRad gty inddel.

excel l'ent KDR neutralizing ability. (2) In a

washi ng step in the biopanni ng process, the anti body
cloniwereallo dtocom% With s

et | uple KDR t 0 . .
sel e&1Ge|¢hakows iR greaRiis g labekirg: ofe rggﬁ'?-ztyn@ 6A6 antibody with
abidity. 30(3 .a step of allow ng phages to bind to
g B R

he bi opanni ng

FIG. 31 shows color images of the IgG-type 6A6 antibody labeled with iodine-

123 in a mouse tumor model of chronic myelogenous leukemia.

FIG. 32 is a schematic diagram showing the preparation of light-chain

shuffling.

FIG. 33 shows the results of VEGF competition assays of anti-KDR antibodies
obtained through light chain shuffling.

FIG. 34 shows the results of VEGF competition assays of anti-KDR antibodies

30 obtained through light chain shuffling.



process, |MC-1121B 1gG (I nCl one, USA) was al so added
in order to select clones having KDR neutralizing

WO awisl1s$237 whi ch was superior or simlar to thaPCOKR2ME/003077
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1121B 1gG 5 In still another aspect, the present
invention relates to a conposition for inhibiting

angi ogenesi s and a conposition for treating cancer,

whi ch contain said ScFv or 1gG As used herein, the
term "angi ogenesi s" includes angi ogenesis involved in
tunor growth and netastasis, age-rel ated macul ar
degepeGas s @Rowk e raxuftk df I GF I donspetitidntisa®@s 6Lanti-KDR antibodies
retinopathy, psoriasis and chronic inflammation, but

t dheained pleronzhtlight ghaineshu filimgent i on is not |inmited

t her et o. In the present invention, said cancer

i ncludes, but is not limted to, col on cancer,

pancreas cancer, rectal cancer, colorectal cancer,
prostate cancer, renal cancer, 15 nelanoma, prostate
cancer netpEPSIZEP DESCHRETIOROFTHERCYENTFIONOAND
cancer. The conposition of the present invention can

be adm ni stered by aPPREERREDEMBIODIMENTSpeci fic

nol ecul e. The conposition of the present invention may
be provided to aninmals, including humans, by any

o SR R EE BB 4 RS, Ringe
SO ER\GR) S obl T S0, SYEL Tl s s

Oéndolﬂeelmgis@wm fadwgntion is to be provided
parenterally, such as by intravenous, subcutaneous,

opthal mc, intraperitoneal, intramuscular, buccal,

rectal, inal, intraorbital, intracerebral,_. )

TG QAGHPRY WathoPESBERR. the ol laVng igaes, , First, a library of fully
[ | 1. 25_J pt ' [N j ans : i i
b5 BP0 SARIRLELT Sy A NAREARSUEsing o fusion protin

agbhposet ot e&dh of RRtraGeTRAS HoRAImr E3ep AR IRCVEBIIRSS, fused to Fc,
part” of an aqueous or physiologically conpatible fluid

swapanasiwucted. snti-KdDR-Skkivs antibediesrndudraliamge XdDRi ewetre screened
is physiologically acceptable so that _in additi on_ft o] .
dEpiny ey fudly” hyman cuitibedy diuaty {1 thergcld Jijeeltting tyigified recombinant

SRR b3 aRRn GiolSa' 2naror vol ume. bal ance.  The

aqueous nedium for the agent thus may conprise

The screened ScFv antibodies were expressed and purified in bacteria with V5
tagging, and human KDR D1-D3-Fc binding assays and VEGF competition assays
were performed in a ScFv-phage particle state. Also, BIAcore analysis was
carried out to measure the ScFv-antibody affinity, and 6A6-ScFv having constantly

maintained affinity was obtained and converted in the form of IgG.

Also, in the present invention, it was confirmed through Western blotting that 6A6-
ScFv inhibited the phosphorylation of an angiogenesis signaling factor ERK in
primary cultured HUVEC cells and that this inhibition was dependent on the

concentration of 6 A6-ScFv.

10



nor mal physi ol ogi c saline. The ScFy or 1gG protein of
the present invention may be adm ni stered for

wobtbmsriapsutic treatnments to a cancer patient i RCBKR2007/003077
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anmount sufficient to prevent, inhibit, 5 or reduce the
progression of the tunor, e.g., the growh,

I nvasi veness, netastases and/or recurrence of the
tunor. An anount adequate to acconplish this is

dlrenréﬂ}ﬁﬂe %ct ttﬁ@??&%ﬂf 1Mh{1én eliy tt'oVaefLﬁ fluma mﬁ%bay 6A6-1gG

ect use w | ep en upon the sever
Oﬁetﬂf&zﬁigse@%alaaréﬂdbnﬁhglegmh fﬁétaf @edébtdrhe patient's
own i nmune system 10 The dose of the protein
according to the present invention is preferably
0.01-100 ngy/ kg, and nore preferably 0.1-10
analygis wtqa}%il thegsthenpA6- Iﬂ&pe\ﬁ@s @g@ﬁghf daoslads@ endogenous

o3 KRG AR b el B0 B2 558k IRl R V@ carcc
ag@A')' %Bfnz)taf&ﬁ t®fa E&%n?éi‘élaﬁ?dé’va'i‘%lebﬁ\/l@ 10911 R Chimeric antibody

bol'us” i njections, or by continuous intravenous or
| @itrcdpey; | UdZegl alaxdllnthat stevahi oehr ome acelBxtvegrealklso treated with a
reservoir (for exanple froman intravenous ba or an
i m@pﬁgwerhéé)emdmg rhyre \é%tﬁnls,ethef %ﬁwlgGome @gﬁeﬁtwely neutralized

pl?@éﬁ ??Hr?ﬁ%ﬁiq'?ﬁ o pccostF BRGNS ePlwlted (e vC-1c11

d&¥$ (ﬁ ﬁJ Rt together with a plurallty of
erent biologrcally active nol ecul es. However, the
opti mal conbi nation of fusion protein and ot her

mol ecul es, nodes of admi nistration, dosages may
dEhle strzgests that theitésnls of P Vi aOmpntltAen lassays hn rEIﬂSA differ from

B8 ety TodiceBE et SO e cmed ahe HRICHL LEdaG himeric antibody
CRURFBL DA ARl FMGPIA 9 PHE0L 5, BSROELAIEnd o i i

evan I Sease. re’

ta%gy iesu'lt@ ‘”elaﬁ Qi ffer h‘éi’fﬁ@a&ﬂ@@l@ﬁ and ﬂféré "1§ Qtlﬁﬁ‘ltz%drhlﬂ §@eening highly
VEGF receptor antibody in conbination with radiation,

céftictnih antipydieabaswidon thenalvido assxyegsalts.ant agoni st or
a conbination thereof. In other words, the inhibition
of tunor growh by a VEGF receptor antagonist is

AR Bl agTAPE it PR of IR e Mt Pcslig andibody was
3‘3‘5’%%%%%@?‘%52’%9@%%@%?‘22‘?%?‘“. AR THIRLAY eokemia cell

t litgK 562 QMTIC QY UB Agosdmpaddito eed Q- 1ChadgGt woul d be

5 expected fromthe additive effect of treatnEnt with
a VEG- receptor antagoni st and a chenot herapeutic

radi ati on, or. an addi.ti onal pece
Wenttrerat OegRisrinihind wod fonfiEReR ibugh Wggrem blotting that

r [
TR TSR SRS epupg factor ERK i
ret@RiocuBot@Ry HIUVEGnZla alve ik h@hifitohi waadaoteased according to
radi ation, or an additional receptor antagonist. 10

wcvmwlcvredqpﬂmlﬁntamaagmﬁéAﬁdg@dm ni stered before,
during, or after comrenci ng chenot herapy or radiation

therapy, as well as any conbination thereof, i.e.
bﬁfsgréfn pgﬂ':é%hf‘ ﬁlveﬂﬁ Hr \@9@ oBbdrfEd tﬁé{rﬂh@%&@ Jo&f §&ording to the
ore, durin ter comenci ng

thﬁf/@nmrﬁﬂﬂﬁlﬂted ﬂrél (&Ielnmlaétitemﬂlty IBQFHIGW&KD kcells moving to an
mhen the 15 VEGF receptor antagonist is an antibod

s i WG av st 9 i Gdér el alsa inhibited the
e S aaPreat HER G R Bich S Bt Ee B SeneRrsting

radlatlon t herapy and/ or chenotiher apy.



VEGF receptor antibody 20 In one enbodi nent, the VEGF
receptor antibody binds specifically to an epitope on

wotbis/183e87 acel | ul ar domai n of a VEGF recept or. PTI&R2007/003077
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extracel lul ar domain of a VEGF receptor is the

| i gand- bi ndi ng domai n. The | i gand-bi ndi ng domai n may

be found at either end of the receptor, but is

normal Iy found at the am no-term nal end. 25 Sone

exanpl es of VEGF receptors include the protein

tyrosi ne kinase receptors referred to in the

| Farghdrhiore, msthk! prederlt ViiRioh), in loRtratdcedrififnil that the inhibitory effect

(VEGFR-2). Unl ess otherwi se stated or clearly
soiy §ASE (s atoh &FHGE ectifgets amt BXIYEChiells msedmef:atusat 6A6 IgG blocks the
will follow the customary |iterature nonencl atu

\ﬁamaméceﬁt\s}i@ regenipns) g HAJYEEC e celly pbseagatﬂ% Wlth a confocal

gllcdﬂpscop&\é/% &qéf\(/)r%le%uharp tfgéﬁr)lme'rgi Esq_lg(q/ DQ‘SU e()rgr)rlaﬁbeled with

be Ak dist
(S heas LR Ryl 12, 0BY Aaclor Ry spd not et

| hereeflerwheh tellases freatod ofitMEES- Ip€ceptor different
from but rel ated to, the KDR/ Flk-1 receptor (Shibuya
et al., Oncogene 5:519, 1990). 5 O her VEGF receptors

n&l@u_et se that can be.cr.oss-link wt V\ﬁli) e[
ough i Ean Bk g0 ma%aﬁwa St ap daui ftigerat aortic rings
%‘??ﬁe& RAVD 6/AY- F?(Siog?&t&?asres %%‘f(? %gr&ﬁ)&av %lsgbanglogenesm was

cular wel a pr

1
é’iQfl %e?'é’l ﬁxl@g%%ﬂgslg-l%gr;g@gt;ﬂﬁg a§§ayk@y(1@50ﬂﬁg%a@igel stbéstaneously into

21711ce576£13 almjt, ithe SrBEF ttreaiarbtwrthu‘s’E@aanglogcnnsm iro plugs was

a ceII uch as an endot he] The eptor
&Yy DU i1 el 8eateﬁdﬁ1tf@3/o%éﬁalm Wé@wE Abdalh aagloa%enesw was

e T

ant agoni st of the present invention neutralizes VEG-
receptors. In this specification, neutralizing a
r brsjlt anotheaaspect)dbe prastnnmveheon nelaien$o vakinnasibtained by mutating

activity
the light chaln sequence of 6A6-ScFv through light chain shuffling.

Through the light chain shuffling, 18 light chain variants of 6A6-ScFv were
obtained, and the light chain shuffling was performed in the following manner.

(1) In order to prevent 6A6 from being selected again during a biopanning
process, DNA of a 6A6 light chain shuffling library was treated with a restriction
enzyme Spel having a recognition site at the CDR3 of 6A6. After the DNA was
transfected into ETB cells, a sub-library was constructed, and KDR affinity and
VEGF competition assays in ELISA were performed to select clones having
excellent KDR neutralizing ability.

(2) In a washing step in the biopanning process, the antibody clones were
allowed to compete with soluble KDR to select clones having excellent KDR
neutralizing ability.

(3) In a step of allowing phages to bind to the antigen KDR in the biopanning
12 '



of the receptor to transduce a signal. A reliable
assay for VEGF receptor 20 neutralization is the

woOReisiI1337 on of receptor phosphorylation. The PCE&R2007/003077
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invention is not limted by any particul ar nmechani sm
of VEGF receptor neutralization. The nechani sm caused
by one antagoni st is not necessarily the sane as that
caused by another antagonist. Some possible nmechani sms

e ¢ n
B PRI BY B TP AT RRLD 0D € il kIR sclect clones
amblﬁgtg VDRt eMraiz iRy ability Ghic wab keperRsr Gadiindlar @b that of the 1121B
receptors. O her nmechanisns cannot, however, be rul ed
olgG. A VEGF receptor (or VEGFR) anti body, in the
context of the present invention, 30 inhibits
act i vation of the VEGFR subfam |y of receptors.

tioQ vat ion _.of V f
il bhEhel g ’t el Ay RS 142 T Ap—
t
S0ECEs T ol NEn P BBl AR Y ot R ERESCEor 14,
i nhi bition of VEGFR activation, as defined by the
present invention, mnmeans inhi b| tion of the VEGFR 5
f As luseil hgreint dheatermo HargiogeresianRlusles iapgingcagsisaepived in tumor

SR R TRV S —
a tab@l%j%eﬁﬁbﬁzﬂ%n% iﬁ.ﬁ a%ﬁrdoéh 15'1ﬂﬁ§§m§2ﬁf&i X bt Bfe scope of the

e receptor e art ppreci ate

mg@ateﬁ%micﬁﬁlsqfot$m1kbcpﬁmefet6al i nteractions, which
i ncl ude associ ation or bonding, are known in the art

and include coval ent bonding, ionic 10 bondi ng,

hydr ogen bondi n etc.  Accordin ,
i m%@ntom@%émbr wid man?w&ﬁﬁxdéﬁ» f’Wh}Sb‘il‘?tsﬁmh‘éd to, colon cancer,

tyro e {i f c

pﬁ%rbci%z{ls cgﬁ&{%g,pﬁ %]h %{119/ %,{ 2 1 rQ a{ %ﬁﬁgérc éj&)%\f?{ea%ncer renal cancer,
PR ERIdATAY pRdJtare c%c%b&'é@s%ﬁ €6 bBhO! Blabfani dAVEEVAR Bldod cancer.
the VEGFR signaling pat hways. Such pathways, which are

invol ved in regulation of vascul ogenesis and
angi ogenesj s, include any of the faqllow ng: the 15
gg ﬁﬁ@ppggg)@ ((fyt ggqg@gppt HReRHap @R en%dmlmstered by any route suitable

%52?{5 cfile VEBERUB: o Ih RATBEHUPRARi G apaBY) invention may be
g {de® dlimls, indliMingWfnansdb§ 4y saRAOL- ma_ei’r% YRR (e.g., locally,

bfam |y of receptors |s charactefized by th

psihens bFfolfnJeiﬁi‘()ﬁn sdBcutanesgingdutionnet mcbqﬁcdﬂomlmmatim to a tissue
extracel lul ar domain, a single transnenbrane region

alogug) (gtp$ystem3¢|aﬂg|(ng Kpavesteralbyned arally)+ hSVhere the composition of the

ntracel.lular re class .II| rece tyrasine
PiaGao Vet T5r &0 s bE e PE i FREIRES  SHOE h8S VRriptravenous,

Vﬂgggfgfexkllg G(—IPQ&%% 5 dﬁ%‘éﬁ@@eﬁg Sﬁtra%&ggdﬁgﬂéﬂ%ﬁﬁ rectal, vaginal,

bigtiagmeithlt NatrakdBbtaVEGhtRadoantad, tikeraspinal, ViHavehgiwllar, intrathecal,
transducer that results in endothelial cell

pindracistarnall, dnfracaipgulat,i intranatial Rdmemisiratiomnor b)a laerosol administration,
formation, Jncregée qf vascul ar b|||t and hysiol 1l
enCORRASILIOBT PrEEU 4 CHRPHER (AT VEGRR. 9B 0QE cahysiologically
Q%Hpmléeﬂukﬂ "ARBeGbh Vbt Ysoldtidh.! S THIRP! the! RaffACLR! Excipient s
physiologically acceptable so that in addition to delivery of the desired agent to the
subject, the solution does not otherwise adversely affect the subject’s electrolyte

and/or volume balance. The aqueous medium for the agent thus may comprise
13



30 mitogenic response when stinul ated by VEGF,
al though it binds to VEGF with an affinity that is

woamsriesei3mat el y 10-fol d hi gher than KDR ( VEGFRPQJ/KR2007/003077
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VEGFR-1 has al so been inplicated in VEG-- and pl acenta

grom h factor (P1GF)-induced mgration of nonocytes

and nmacr ophages and production of tissue factor. 5 As

is the case with VEG-R descri bed above, increased

VESHR ' Ji result from higher |evels of
I|gan4?m®gé%%hggﬁgﬂgnplification, I ncreased

transcription of the receptor or nutations that cause

unregul ated receptor signaling. In one enbodi ment of

t hee pSddseryr igVeprdtoin, of htevpGsRIGriny&BEn imay the sdministered for
bi ndi ng .10 of VEGFR to its |igand. Bindin% %f.a Ii%gnd s
t WCEAPEBYE SrAHNCNTE P RAABFPLUPAHICTY ShaR AMRUNyER§teient to prevent, inhibit,
SLi r rdidmeri i.on, 0 h '

o Gt the oSSR P e EM e S b QBORREY SRR, metastases
CYi DB ARTHEnEY bP S BinkdMasen dRidahn adéfifhtd f) hénhSIlshothis is defined
mul ti ple signal transduction pathways involved in

r &g al"thdrapeutfcalla seffidoviyendesies' aAdhangs effeorwst $or tl6s use will depend
Li gancl s for, VEGFR include VEGF and its hompl ogues . .

paigm thepsgverty vEdre disegsearnbthogenoplctate, ot%e RBHgHHS OWN 1IMmune
P1G=, which is a dineric secreted factor and only
bﬁﬁ&gnVEGFR-l, is produced in | arge anmounts by vill ous

cyt otrophobl ast, sincytiotrophoblast and extravill ous

t rophobl ast and has cl ose am no acid honol ogy 20 to

VERE dodbrofehe gedeinmacexidiig to tiwupressnt Mvehtidn iPPEEtezably 0.01-100
and P1G--3. Studies wth P1G-- geficient nce
dengriess tand treotteraefarably Gy dwkmgfmact or is not invol ved in

angi ogenesi s per se, but rather, specifically

nodul at es the angi ogenic and perneability effects of

V, [ : 0@l %l 10 DN
WFgEaf 08, DAL LEoh b ofon B BRalEFELR. fgjed and e
Nexd5@née (T SuPAfEs @Mdl 416 béSdéahinRdeusial foutine éxperimentation.
other VEG- famly nenbers. In adult human tissues, =
VEBEDdmiRNistiasionoef tladh antihady imandwr by penmedic skabetigjections, or by
muscl e, cqlon, and small intesting., Analyses of VEGF-D .
r GRIEHIUOMS RERYGNONS (F INEPRGNIteges] migiEaLion; Gom g gXisgnal reservoir

oBpr Y54l B i i fNsho B RagEOEAN gl fegBRfe P cxample, from o

bhioerdRbMEGRaht). | Fuidiiibis) th/BEb&IY préteiiisi AR prédent invention
30 endothelial cells. In another enbodi nent of the

pales anhy | by admiwistered eo ESHRtanict bredjpibntntbgether with a plurality of
specifically to VEGFR It shoul d be appreciated that . .

t fidfevertrimologicablycctivermeleaules xdewsxet yhe eptimal combination of fusion

extracel lul ar portiqgn of YEGFR  whi.ch ma r _may not, 5 .

BB ensh e rr e TpdShal agPiSruio (5o EE piig b determined
LYY Paudfe &ﬂ%?ﬁ‘&ﬁﬂ% QrelRV RhR BRI el bPSKYERRe art.

ant agoni st "of the present 1 nvention is an anti body, or
functional equival ent thereof, specific for VEGFR

details of which are described in nore detail bel ow, o
18he eopmesisiast aeeardingnisothenprasent HyeyHar max &gt byed in combination

ant i bo i nds ecifically to KPR, Particularl
hihahhsrpeutt agens BinnlagT A beagavhgt A8t o

the extracellul ar donmai n of KDR and bl ock bi ndi ng by

one or both of its ligands, VEG- and P1GF, and/or

n€hiéreak isyrergrGrhémimend, orclirlifg-hundnctechass aredtdaded wiith the VEGF
KDR. 15 There also exist various hybridonmas that ..
presapios amdrmly? inneopbuiatien wath é@éﬁﬁp@, chempHhsrapyman additional

cell line producing rat, ant.i -npuse VECGFR-2 monoe¢l onal . ... .
S FRCPRISE BT Ot dse GBRBHPR ABEOkT it ety Bgnass IS inhibition of
hybri doma cell Iine (M25. 18Al)14produci ng nouse

anti -nouse VEGFR-2 nonocl onal anti body mAb 25 was

deposited as ATCC HB 12152; and a hybridoma cell |ine

(Mr3.24) producing 20 nouse anti-nouse VEGFR-2
nmonocl onal anti body mAb 73 was deposited as ATCC HB

A PN A N o o "



25 KML731 (deposited as FERM BP-5718), KML732
(deposited as FERM BP-5698), KML748 (deposited as FERM

wOBRSAEE®3), KML750 (deposited as PERM BP-5700) pATA&R2056d3077

10

15

20

25

30

in WO 98/22616, WD 99/59636, AU 5066698 B2, and CA
2328893. Many ot her VEGFR ant agoni sts are known in
the art. Sone exanples of VEGFR 30 antagoni sts are
described in US 5, 185, 438; 5,621, 090; 5, 283, 354;

5 , . , 3 . . ) ;

2 gid din by ST feogBitydiinis By (tagRd morg dhan gypected when
63 fabink@ 7 with LhenblBeraPed®d, ddents, Oxadlldtion/ Yor aifl Mitional receptor
2001/ 66063. US 5,864301, Terman et al., Oncogene,

Garit6ganistl 88 Icomifinad 6O 2b&cofindSWRres/ agebe shiosal, ofoe example, by
VEGFR ant agani Sqtqfq and, specjfically, anti-VEGR-2 .

afiteRiss dinkeditign | of Jwaor | FRWthnvith\ephuedafertiadtehag, & would be

discl os in,US. . 6. 177 1and 5,712,395, 2.9 ) .

d?@&cgeﬁﬁowF?délﬁt{“éeg%#‘g_toﬁfeﬁge%tr‘_é’itﬁraggﬁi rece%fld.r a%?agomst and
e , . I 3

TPARH Ay RRSALE ) SR LB bR, by

sperkdy B dédresnsdratad besemilisi@cd RiheagatarskhédoRemismhiRi2hot expected

and VEGFR-1 are_known. Al'so, Hennequin et al., | Md. |

Chiem | trepemsgbowithogo cambinaiyws aferat AV IRGYO receptor antagonist and a

gui nazol i nes,. qui nolines and cinnalines as, bein .
(ehsitherbeie deelepadiaion or 9B dditiondkFseeptogantgonisy,

Acqu. Immune Defic. Syn. and Hum Retrovirol., 17:

A41, 1998). Furthernore, assays for the determ nation
oThy/BEERT abtdhotieagadiet isfudminﬁsmekhﬂ)ei@reaﬁhrin%h@r MiEEFRmmencing
anti bodi es of the present invention inhibit the

t ghapsotherdpiynasedaattony theyamf, avEGHRas ey ctongleinetian Ithereof, i.e. before

i nvol ves phosphoryl ation events. Accordingly, X .
P rfﬁ)élf% 2PEIR o ydtear duriggr and alterer & Hekonsg duriger and after

ant i hodi j t_ipventi.on 0 S s fo
COVBERATR: SR REREY LSRR IR BanE st fhple, when the
alVEGH refdRbiMafi@bonft Bs ahNgifbody23Re kiBBody 99 4yRdily administered
Batley et al., Life Sci., 20 627143, 1998." I'n

abetimteenr, amie3 b ddags, gpeteirdble beoweahed and i20ndayk, MeGERreferably between
expression can be utilized. Antibaodies 25 The

anendddidays belqrgeopraerming radiahen Hierapyantopelmedgrany.

nmet hods known in the art (Kohler and M| stein, Nature,

256: 495, 1975; Canpbell, Mnocl onal Anti body

T: @ I mgg,ucti on and Characterization of
r Qéc/Pto it .
Rodent an uman |9Iy riclomas; Burdon et al., Eds.,

Laboratory Techni ques in Biochem stry and Ml ecul ar
Bi ol ogy, Vol. 13, Elsevier Science Publishers, )
Alrsorg emhpdinegs; thau¥EG0reseptar antibedyehings spaeifitalls to an epitope on

S B0 BT R BB oo vEGE
S BB S0y M (096, 95D 630 BTN B oy e fund

f st tnd S Yo reREpidr, Sttt 8bikalip fdindddatahe kfifno-terminal end.

anti body, provided that the antibody has the sane

bi ndi ng characteristics as, or that has binding

characteristic rabl e tq, those of 5.the whole.

a ‘P‘inﬁo%{;?l.mli%s 9§e\§ﬁ§§?@q@ptqm1@%1§5&tﬁ% P& (TREASHI Eﬂ’ase receptors
o) r.fromth ext prant dpyray gk -
olstBrEEion il T IfpafRE il IR QIRIERIPES IR, 4R0FACH, (VEGFR-2)
Koawas othdriviseadthted AR udcarBt silgeste@aithetvise By dotexecthisgpecification
| munol ogy, W B. Saunders Conpany, Philadel phia, PA, )
1981 follewghe realstomany Hitegatwiebaeinesclature joé YEGEergceptors.  KDR will

' B¢ referred t6 as tﬂrgﬂggllag%{“m%qle{ e%%erexséce%)gor having MW 180 kD (Terman
15



Anti body fragnents can be produced by cl eaving a whol e
anti body, or by expressing DNA that encodes the

wohkemgseat. Fragnments of anti bodi es nay be prepar&Rk2n/003077
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nmet hods described in the published literature (Lanoyi

et al., J. Imunol. Methods, 56:235, 1983; Parham |

| mmunol ., 131:2895, 1983). Such 15 fragnents nay

contain one or both of an Fab fragnent and an F(ab')2

$r2GE h 6 TGOTEoY ) My ial SV IEGQPRA IS e fF&IrBd to as th
varlaﬂpec? agnent antlbogles |§RT scFv:Palbodles of ©

ofbgihe @ntn&ogwfﬁmgmmt&lembémdfms 3802025, 1993 )chFlt-1 (VEGFR-
functional equivalents are disclosed in WO 93/ 21319,
EP m3mfaged tmssg/fi@gngf VERGE 3gcqper shtferant 3gomabnt relpted to, the

%W{{EH‘? 318‘23 ﬁﬁﬂ&e & a ’%qsﬁ’é’ V%trﬁl %\bﬁlelegrgg& on of a

heavy chai n of an antlbody linked to the variabl e

region of a light chain a short peptide Iinker. Thus,

t Othet VN GEFORREPDLS irtdh@dee tHdst @han¢drbbel Yressiikinith kibkRd VEGF, or
These chains may be produced in bacteria, or in

ethetieamobé codeinhgnopretipisaied|witls KX Senuf kizowsi figinas of these VEGF

chain antibody in the present inventi 6A6- SCF
(rPeRRiorpbey Modeia wgiahds 0 ﬁamm@atﬂ?bd@\)%lmD 130-135 kD,

 LEETR IR i, RO Ay PcAS: 2S5 o oS G . 2 ol

sghé;gl o 7K1V - 2) and cel | surface- expressed KDR
VEGFR-2) "on HUVEC cells and K562 cells. The 6A6- ScFv
has a light chain sequence of SEQ 30 ID NO 35 and a
heav chai n sequence of SEQ I D NO 36. The 6A6- ScF
%/ Firgceptpr|is ylswlﬁahogml ,tg@dgelbn@c@a@ Y7 endothehal cell. The

E?Eif CHCe Gy ald e OUET & araon-F oS iRisTics cueh as a tumor cell
zzﬁﬁfeﬁfaﬂ%%/hplfé VIRGBheL ogmddé/bﬂélﬁeferﬂgﬁeﬁfescéiprﬁ(r?%&gly in soluble

SIX C ementarit term ning regions
ofortnne whol e anti body, fragnents containing fewer than
all of such regions, such as three, four or five CDRs,
rray al so be functional. If the antibody fragnent is
short taq bf hmTuno eni c,
dhe

bl Fasfasegon S ineptin Aty TR ROV Bl dgotptors. Tn this
' {b%kﬁ%%tl%@oggdt?aliiugﬁtre P%%th]l %ﬂv?@%% ﬂieoﬁl?{ififﬂk é:inase activity

e carrile

kYo e 'r@céﬂi@r ot traﬁ&ludéodl eiznefl. t Ae religsienisshpVedit MBEGF receptor
al so include anti bodi es whose bi nding characteristics

cravttadizatgn ovihd iblyibiiorecf recaptar ipbosphreeylatios. of

affinity maturation,

The present invention is not limited by any particular mechanism of VEGF receptor
neutralization. The mechanism caused by one antagonist is not necessarily the
same as that caused by another antagonist. Some possible mechanisms include
preventing binding of the VEGF ligand to the extracellular binding domain of the
VEGF receptor, and preventing dimerization or oligomerization of receptors. Other

mechanisms cannot, however, be ruled out.

A VEGF receptor (or VEGFR) antibody, in the context of the present invention,

inhibits activation of the VEGFR subfamily of receptors. By inhibition of
16



phage display, or chain shuffling. Affinity and
specificity may be nodified or 15 i nproved by nmutating

wOQDBRa533d screening for antigen binding sitesPOaKRI7/003077
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the desired characteristics (Yang et al., J. Ml.
Biol., 254:392, 1995). CDRs are nutated in a variety
of ways. One way is to random ze i ndividual residues
or conbi nations of residues so that in a popul ati on of

oﬁaﬁfa‘ﬁoﬁe(&fs @tV élprant ﬂl?rﬁl)? dcfdxlle%gpt%ﬁ? m&dt w We¥rease in the

am no aci are ound ul-ar 05| i ons.
Aﬁétﬁfaﬁ@h' Vel the rVJE@FROV‘S ThR€ ishduee reQ/\éﬁﬁoﬁ bﬁnél@w@ﬁon need not
CDR residues by error prone PCR nethods ((Hawkins et

atompletdipL stipolactivads 889, thd 9YR:FRehddercdiven! a;hlbltlon of VEGFR

vecfors cont aini heavy and I|.ight chain var
rwv(éﬂogeﬁ%f@iﬂmggbwa@ﬂ%@nr ﬁnmt%rm%%r}samhéabl&lpneof the VEGFR

L e T N

MR ARICOS) FRERAP Rh?s@ﬁ‘lemoéhe?llﬁ'chi in€&abtion B8tvAdn: the VEGFR and VEGFR
Ant 1 bodi es, d” particularly nonocl onal anti bodi es,

cartﬂimiypwbd:hqal’htht)s tyedshoedkink souetivity dhtheareteptbk an@he&f skill in the
for production of antibodies include, but are not
| artiweuld tacpprcpm@t@d&lps@ ﬁxamplﬁ,%mﬁ siohechaanical #neractions, which include

L Ho0F BBERLy Do agoRcoRIOThdS hfarh e T WTREoTR e fonding, ionic
I\g @%g,vggg%gpﬂ%l}@%t '(eggsb ?%Bf(ﬁﬁ ﬁ[g%/: gﬁk‘f}‘@ antagonist of the

g]h‘ebémqﬁvérrﬁﬁﬁﬁfhﬂlﬂﬁi& th@hﬁo@fr@dﬂﬁ&éeodbt of the receptor, which prevents
acterization of Rodent and Human Hybri donmas" in

Bwtdplm@dqoaylatlmsof thtabmpamomyd Phosphiqqulasionrof various other proteins

gggféﬂ B y,@ﬂg} gn&hgéé}%@g\lf\fg}g ggﬁffc'mﬁé’tgwgﬁj%ﬁw%r are involved
ggfel%gﬁgagoér(gfpgg%gmg}ﬁgg anERLARLRIS SLVRIRPH BR following: the
exiREph8lipddeadREIPECY WI)] Fthive dd)ﬁ%hé‘ﬁiho%ﬁhﬁ[@ﬂﬁ‘fo@ﬂol 3’ kinase (PI3-

enzymat i caI 'y "from whol e an i bodi es ferably,
eKMAlkdlandtmitogeranattivuied esotainek ipaepavliedd’ Ky pmth@s (Larrivee ef al., Int.
encodi n 10 such eqw val ents. DNA encodi ng fragnents
of'-Mﬁfﬁ'bg be prepared by deleting all but the

desired portl on of the DNA that encodes the

full-length anti body. DNA encodi ng chinmeri zed

a |

Ons nPECTS, TOPRATLP (RO RGRIRY d5 “SRTR GARL BY BT PRGEREe of seven
etmusoylebylifvlike tdupscir tes prtrdidiiilhudemannt b idyle transmembrane
regions, and DNA encoding variable regions, 15 derived
smgmrarandaaI%pllértymn@éiln@eydom@m fineths eimtiasebuler repion (class III

CREbRO g Hdun R BtpeBht | DEF eTenagy et pPERHr BiTiRPR Of the VEGER
rﬁfh‘f&%il?' ?ﬁ r tS&‘,’Oeﬂéa 16O0%t %ﬁ%chr %%lﬁgé @E@iﬁ?ﬁ' aPEEFR-2, and
regrons” ot her an’the conplenentarit eterm ni
r'eGHR-3(CDRs), derived substantially or exclusi veI y

fromthe correspondi ng human anti body regi ons, and DNA
encodi ng 20 CDRs derived substantially or exclusively

fdrw:ﬁgn S 2 8 e (VBGHRod oaih S GE Sighal tansducer
f t §uﬁ lins ?tﬁg)‘fﬂ(i}e)}ﬁff_rﬁé!ﬁ” fj(ﬂﬁﬁlsa'tlo'hhaﬁngﬁéﬂﬁﬁsSdltffé?entlatlon tube

eng agnment
formation, increase of vascular permeability, and maintenance of vascular integrity.

VEGFR-1 possesses a much weaker kinase activity, and is unable to generate a

mitogenic response when stimulated by VEGF, although it binds to VEGF with an
17



may be used by thensel ves as anti body equival ents, or
may be reconbined into 25 equival ents, as descri bed

woausie323The DNA del eti ons and reconbi nati ons HESER205M03077
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in this section may be carried out by known nethods,
such as those described in the published patent
applications |isted above in the section entitled
"“Functional Equival ents of Antibodi es" and/or other

ST, ot SCOmOg i BYLSORNMIEE P RDRSVAGRR.2). VEGER

t hanafsor bain dnphitatee ChoVEGIdaek plastdgrowtt igctor (P1GF)-induced
anti bodi es of the present invention are manmalian

celigration of morgEsted anel ngerophigrssandrpneduietion v tigsuediacior.

cells, and cell lines of |ynphoid origin such as

| ynphoma, nyel oma, or hybridoma cells. Oher

eukaLyaki £sR0%km V%Flﬁsdéésﬂﬁ{ﬁ'abﬁ% Bﬁr?ﬁsteﬁr()ﬁ@ﬁ_’[fla)étivation can
5 used. For exanpl e, nouse fetal I'iVver stromal cel

| teR381t 2@tn bhigher t RvAR asr Ridand, avE AR agedd Kadpfifight®th, increased
proteins, i.e., contains |igands of VEGFR-2 and Fl k-2

( aIGCripkianad hs recepior@RIMUAE0TY thakh cawse dreegilatyl reeeptor signaling.
cell line Fsp 62891 contains Flk-2 ligand (ATCC CRL

10935), and human stromal fetal thynus cell |ine, F.

t 62891, .cont ai VEGFR- 2 | i gand L L) T

Y a8 BbaaBR o ey iR ¢ YEGER Gy e ighibits binding
I n 0 [ e :

oL ERONR S B BB o7 6 PSR e domain

wof WBGHR rstiegulatesdréceptort dembiasdticre! hutgphosphorglativn of VEGFR,

replicate autononously as an episone. Such vectors )

i ativatien| phebie geplors Huipawl, gywphasayc phiegjesi inase domain, and

cosm ds, RNA vectors,, viral .vectors and. the |jke. .

EREIE oy mptOpleS el s wins fetigfeb AhedSr inviyed i regulation of

I {44 : ' an adenovi rus and an

a{aée?ﬁg- gégséls g?gghé?%hé%s As used herein, the term

"gene expression” or "expression of a target protein”

is understood to nmean the transcription of a DNA

shigaeds éor VEGER anclbide \GHGBfanarithomaioxues £1€e,  WEGEAB, VEGE-C,
oV EIRD. iR s arphastsce TEE PuleRns edimétic SSereted factor
LUAPSLS O YEGERIENS G IENR ABSBR N RILE Lyl frophoblast

expres or secreteée‘targe rotel ns. erre

CahéyidtRiphedast And RRtAVERAN tropRYBRLI MU hACEWEIE amino acid homology
imortali'zed hybridoma cells, /0 25 nyel oma cel | s,

2@3VEEIH. $hr&hisnésensherstt iarhwwarsy P( GHO, BEGEFSD, addl Al GF-3.  Studies
cells and cells. The transforned host cells are . .
cmtlnﬁ Kak bgeogetenba@crz #@mpnsmqﬂﬁlaarthlsi groavthfggioy 1s not involved in
nmedi.um cont ai ni n ssim.] abl e soudrges of ,carbo . .

CE ORGPl 30 HE bR St ISR BbeiRIR e angiogenic and

gpérﬁwsmt& P RQs ¥ leGppaﬁﬁhg &athM0BI@! Rtudfiotdei Also, VEGF-D is
egradation products such a3 ‘peptones, ammoniumsalts

otlotdie rélatee) to VRGH-Cdnygairive ofaht prdsentd af Bsand C-terminal extensions
phosphat es and/ or carbonates of sodium potassium

nhghesi nghfawed srphien MEGH Hemptydnembeisdi tlh @dultihpman tissues, VEGF-
g@%ﬁg@g{srlfggét %@%h{e 1§1 ﬁe?ag?mﬁ%rﬁgglggqll ?@q?sé&]blsch (?nncz ea%’d small intestine.
NRASBEESSE FRGH-DLrdckifor specificity revealed that VEGF-D is a ligand for both
VEGFR-2 (Flkl) and VEGFR-3 (Flt4) and can activate these receptors; however,
VEGF-D does not bind to VEGFR-1. In addition, VEGF-D is a mitogen for

endothelial cells.
18



Where it is desired to express a gene construct in
yeast, a suitable selection gene for use in yeast is

wOoRims/153237 gene present in the yeast plasmd YRO¥/KR2007/003077

(Stinchconb et al., Nature, 282:39, 1979; Kingsman et
al ., Gene, 7:141, 1979). The trpl gene provides a
sel ection marker for a nutant strain of yeast |acking
the ability to grow 10 in iryptophan, for exanple,
ATCC 44076 or PEP4-1 (Jones, Cenetics, 85:12, 1977).
The presence of the trpl lesion in the yeast host cell
ghnametlidreambodimeles ofinthef prsentv enwmvionprirenVEGHR  antibody binds
detecti ng' transformati on by growth in the absence of
nt

t spgstiagshianto é}fEﬁ}FBn ;lt sh@u.lzl bﬁefapprre@rﬂteciféh@t thet VEGIR antibody can

Pl ety fondhe e tiagEibIE RTIE O YECHET SUgh T or may not

DI}KB itif “Bind dﬂﬂe th&Cfi éﬁ’d ﬁptﬂﬂ%hﬁﬁ E&”th@e éﬁo@&%d kinase domain.

vec ived rorh viruses s as adenovi r us

aEﬁlf&aB{%SO@lbaV%WRf BfagOEkPOFViheUprese@t iPMniiéh & an antibody, or
lentivirus. Gene expression is controlled by inducible

ofunscm)naihnqmv@entet@armfomcstaqfmrn‘éEQF Rz@leBrilsedfl which are described in
suitaa ce of cells containing nucleic acid

nmB0ke Pt@él W express the desired DNA, such as an

anti body, antibody equivalent or VEG- receptor, is

selected. Total RNA is prepared by standard pr ocedur es

10 F1iPBha prifdAdl @nﬁ)‘é!elﬁﬁ@nt The VRGR! rddPror Sariied tlS’inds sgemﬁcally to
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di rect 'cDNA synthesis. Standard methods for 15olati

2RDRNA  aPattisyiatlye Prefengdc DA mt%emnlmmdd@d protegtandiar cbind to the
manual s of nol ecul ar bloloqy such as, for exanp

le
t erefsacelubig dopein g dwaR ohinding b oaﬁmrubrqtlé o By ligands, VEGF

VPR D59 no e ARG iuEed ORI G ndieaPRctivaRof of KDR.

reaction (PCR) (Saiki et 30 al., Science, 239:487,

1988; US 4,683, 195). The sequences of the

oThgen uisbeotisg evarjois "By srid@had heatPphbde! MEGBERLDmnaibedies. For
derived fromthe known sequence to be anplified. The

otxagoplec hebybridanareellsline lmrsdtz(adg byt mstiodesk N FRA2 monoclonal

vty SICLBDrWon deamtclamaTe ool | Shaddgidaras cpl ine (25,
uf@qn} @r(@lﬁlrfgcﬁx(ﬁﬁg Iz’inft ﬁ’l%h é) Q/Egﬁﬁ f%](%oc'l&ﬂﬁ a gl%ody thb 25 was

|cu pri1mer “pair accor

@mﬁeai & mmrﬁg 1311?2 F’&Ri R ﬁgiyﬁaomé @élﬁ'lﬁﬁéeé\/UBQM) producing
exanpl e, by electrophoresis for cDNA having the
COIOUSE anls-lrn@sec‘éEGé?éba noomer]lowaltanéibedy umeAb & 3betswdeposited as ATCC
tﬁ&féi rs. Alternatively, the coding region nmay be

i*¥d in two or 10 nore overl apping fragnments. The

over | apping fragnents are designed to include a
restriction site permtting the assenbly of the intact
CINAdditiem YRBohd ﬁgﬁﬁﬁbﬁrasltﬁatoﬁfb%fhcé %n'tﬁV'E@Iq{-tlhﬁntlbodles exist and
entire protein-coding regions for the VEGF receptors,
f mclhekabpl &re o éimipst toeaybif@inal KIdh s éddpodedas FERM BP-5697),
IS co Iement ary to the 15 se%uence at the 5'

pKMle7r b(f&?p@ %E&Pﬁ\é BRSTASH I@@ﬁﬁ%@@aﬁméﬁﬁﬁa%FERM BP-5698),

Rl Do R B AR et erdbheed 3 HhRM BP-5700)

CORPloSEEH WO 9*850226"1% FEOWRNST 3, ATN80866F8B20hnd TA 2328893,
desi red DNA sequence. The desiréd DNA sequence

preferably encodes the entire extracellul ar portlon of

the VEG- receptor, and, opti onal | y.encodes r
oMapypotherg) ARIEOREE i, kv fhsy ark | gemepeasamif:s of VEGFR

bR Rl s 6140438 K0 phap coslssa; s2r0ase

anti bodi es, antibody equi val entl®, or VEGF receptors,
may al so be replicated in a wide variety of cloning
vectors in a wide variety of host cells. The host cell
may be prokaryotic or eukaryotic.



25 The vector into which the DNA is spliced may
conpri se segnents of chronbsomal, non-chronosonal and

wo¢ostiheB7 c DNA sequences. Sone suitabl e prokaPgoKiR2007/003077
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cl oning vectors include plasm ds derived fromE. coli,

such as col E1, pCRI, pBR322, pMB9, pKSM and RP4.

Prokaryotic vectors also include derivatives of phage

30 DNA such as ML3 and ot her filamentous

Si tr . er, 1 . .
CFB@&,%S% iﬁﬁ@,%?“% 9@?‘,%Sgi n?%%@?% &873'7 Y54 %96(@&@1% 5,840,301;

oni hg huclerc "atid enco réceptor i

Ba.@6Il @99t 6336563 r5,953181 V:e6:865,16Pn6 Bil Mi7TY; bhhd WR0®1/66063. US
be expressed is transfect ed into a suitable host 5
c2l861,30e hastarcet | al,s Qradogerad, ned 67, alPdp phdpr P4t16202, and WO

i RibEs T Snra VATGFR 1t AERbe St apebmcerieal D gL BR-2 antibodies.
“ﬁ%’a&’a‘?ﬁ&@%‘f?‘\@hﬁ%ﬁt‘iﬁo&ﬁ% bre cﬂig 0 t'BSF’%@,@lﬂ 5,712,395.

expressed may 'be recover e romthe vector. _

t OSbe 98X PHOHEHosEUFRGIR hhfigoRRECHNdrébidanddhfiecules. Also, bi-
anti body equival ents, or receptors, may be inserted

i spicoifac anfibadibe (BxAbes svlioh \see tantibadids ehgtr leseetivo different antigen-
sui tabl e prokaryoti ¢ or _eucaryotic host cell.

. For
eRingdp1gespackiacibrR of sies.t diteqterdt againplo8 DR éVEWHR-20ridd¥EGFR-1 are
the entire extracel Lul ar 1 rei of th . .
- EEuor ATyt HESHRUA &7 agndlie. dr efre Bariol 990 discloses certain
PQL:tLON; t r . . The .ex el r
AR,  QEndls (ERERIMolils oS bERE sty ap  VEGF  receptor
opithgnebis Y Aaidiaehed., st Riguhmmple Defid, Syhearkl IR Rétrovirol., 17:
the 3" end to additional am no acid sequences. The
addilt 1Y anmi no acid sequences may be attached to the
VEGF receptor extracellular region, such as the |eader
sequence, the 20 transnenbrane regi on and/or the

gpalgflﬂt%\rﬁ{drﬁl 2{15132? %roﬂlgoéletgﬁﬁin\éﬁ% JWEF%PQ{ antiB8dies are known in the

i ona 0 acl'd sequences nmy al'so be sequences

Ngt. aTha MEGFRO ahtiBoeS ol heefreSdnti invBRfioH €nhibit the tyrosine kinase
Preferably, such additional am no acid sequences serve

aagiavityi cof arVEGHRsewhselch gesetadlyi npramleesex phesidiarplation  events.
| evel s, secretion, sqQlubility, or jnmunogenicity, 25 .
vAsedingly, phosphendatign gwtysidie uspiuhdadatermining VEGFR antibodies
especially E . cail, e known (D eckmann.and .. . . .
TR Byt Svegign. Sofad BT, SOLEEOIRETAFRE setivity are described in
v 0 i e tyedt. ' ; :
R N T B TR TV | R oo ARy 816, Life Sci..

c62:bo3y 1998.m Ihuaddiflohe methgpdsessicific Yer tetectys tofMEEQTRR expression
based on 30 beta-gal act osi dase (pEX); |anbda PL;
neant ksetiizeddi ng protein (pMAL); and

Antibodies

The antibodies of the present invention may be produced by methods known in the
art (Kohler and Milstein, Nature, 256:495, 1975; Campbell, Monoclonal Antibody
Technology, The Production and Characterization of Rodent and Human
Hybridomas; Burdon et al., Eds., Laboratory Techniques in Biochemistry and
Molecular Biology, Vol. 13, Elsevier Science Publishers, Amsterdam, 1985; Huse

et al., Science, 246:1275, 1989). The antibodies of the present invention can be
20



gl ut at hi one S-transferase (pGST) (CGene, 67:31, 1988;
Pepti de Research, 3:167, 1990). Suitable vectors for

woensriexRsion in mamral i an cells are al so knownPCBER2007/003077
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vectors 5 include well-known derivatives of SV-40,
adenovirus, retrovirus-derived DNA sequences and
shuttl e vectors derived from conbi nati on of functiona
manmal i an vectors, such as those descri bed above, and

f Hﬁﬁ'lbk Ral o g@ﬁ‘é}&?al ARHbHRYBr Qﬁ?-otl‘?é}ds'u& aBIéaﬂyplé e(ﬁ{a%r ahtibody, such

for expressi eukaryotic celfs are known
and a (Sguidieion a dfivRtivé ofanthnB®ody, Psingle Mdlin VAﬂ@ble fragment (scFv)
Cenet., 1:327, 1982; Subranani et al, ML Cell. Biol
10854&}’@98& hmaa@iogaﬁ rtharalmlsbdty,mroﬂ'ldddbthaBltbé antlbody has the same

1, 1982; Kauf Cel | . Biol
1513121111%%%??@“&13%@5' or pghaa @mﬁeg@harfg@glsu@ﬁ campagle to. those of

7 ol Btfhody AChRed RSRRY, whioS, BIEHARS: FRUGER g Jtear trom the

CYPHIBRS Iaﬁﬁ%ﬁﬁnabﬁiauﬁse ﬂég%ﬁs?aﬁd‘ﬁta hfen@howlw Mﬁhblaﬂd' dl%‘fﬁﬁtmns as are
15 to the sequence or fragnent to be expressed

Thellckadwo|in sthguandAbbas iensdr, t@ehilar hhé Mekicatari Imnmunology, W.B.
order to control and to regulate the expression of th
cPanderoipompye ndlil a(bhéhw &«x,ow%@ef llﬁl’efé‘&iﬁ?rlésm%ﬁntlbOdleS of the
contr guences incl ude1 t@ ac system the trp

9r§§ rﬂ]mymlqna%reéyg?%cr}?n HE! Pgle§ystem maj or oper at or

and pronoter regions of phage | anbda, the control

region of fd coat protein, the glycolytic 20 pronoters
oAnyibady , frag@entst kanpbenpiciucédrby- gogsippogl yarlat tibody, or by
ki nase, theNprom)ters of yeast acid phosphatase, e.g.,
PexiBessimge IpNawdhat @noﬁdeshdlwémmmtptfaagmemsg of awttthoslies may be

d d fr
BB ol O RSer e ik g O Fibristia Bl iire @ amed er al, U
F’Ifﬁ%hﬁ[ tzg@fhg%/“% 2§§d19§3§‘ei>aﬁq%ﬁ¥eﬁcﬁ;§ 59{9]"‘“1%92895 1983). Such

ntro Xpressioh o pro ot

efiigmyatsi §1ag eddnsaianche Bﬁ‘fbbth/ bf UneBab %@g}‘ﬁ%@ﬂt @nd an F(ab')2 fragment.
contai ning the control signals and DNA'to be

eSipele sngmentsiohayassohaontenc sitighgy chain badalds, fragmibiodytibodies, i.e.

equj val nts, or VEG- receptors, are |nserted intqg a )
%fiilt’c@l pdesy @xmtbérs.%ﬁwé&méra@ exyethogds ot hpsaducing  such

B Boh AL SRR B 10, BT wg a9109622

eEprgglge745Ean(pEpl332&@qh as E COI| SG 936, E. coil HB
1 E coil WBii0} 'E. coli X1776, E. coli X2282, E.

COI| DHI , and E. coli MRClI, Pseudonpbnas, Bacill us,

such as Bacillus subtilis, and St reptonyces. Suitable
edighy ehaie vagiable fragments (Felaek argriplppensides dhai consist of the variable

g ¢6F Potn 6 fn harc b | Mg dgebe AR R b tight chain

Fol i 0 [
Sel{jls%lgfét'} d ﬁg%ﬁl}?&t hgh'g% ;?/npegg%fv %SH#)rfggép ?{1%‘ gﬂtﬁije aHuBody-combmmg

esit esHede chuiel a8y dotprodeicesin uttdrivg dy 1ﬁ%k‘d@ldti¢t Glls. A typical
or VEGF receptors, may be isol ated from the medi um

aranle o aaingle ﬁbmnoammadawn the preserdrinyentfon t$e6A6 ScFv (TTAC-

p@d@ﬁﬁ Ptes Sy PR shas il St ML SR Aok VEERRs2) interaction

ant I@hg@g;@g&-@ﬂgﬁ{l%\%g%{:&gﬁoﬂ n@qcﬁgﬂbg}ég%banr od 1s 6A6-ScFv binds both
i tomeelublendKlAR (VEGFR-2) and cell surface-expressed KDR (VEGFR-2) on

HUVEC cells and K562 cells. The 6A6-ScFv has a light chain sequence of SEQ

ID NO: 35 and a heavy chain sequence of SEQ ID NO: 36. The 6A6-ScFv
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manmal with a soluble receptor. The sol uble receptors
t hensel ves nay be used as inmmunogens, or nay be

woaesassesd to a carrier protein or to other oObpPeTKR2007/003077
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such as 15 beads, i.e., sepharose beads. After the
manmal has produced anti bodies, a m xture of

ant i body- producing cells, such as the splenocytes, is
i sol ated. Monocl onal anti bodi es may be produced by

| setdynss hnf{il{g ﬁﬂﬁ{anaﬁﬁﬂiw_'aﬁﬂo@dﬂlcb@gccﬁﬁkthétefdr Wﬁhlt PSb', F(ab')2,
m xturé and maKi ng the ce imortal by, for exanple,
f bisak@t SOEM bivhlent weooinident ScFwsoichurasn Iy@lapeidodids| s.

The resulting hybridonas are preserved in culture, 20
and express nonocl onal anti bodies, which are harvested

fromt cul tur dium, The anti bodies may al so be L
pf@%r@gg/af alshat gﬁ@ ARG AP SR8l oF X Spmplementarity-

t b ] Iof r Iq0t ..

AL FUREE ISR CSEL] DE GO SPRORRloo, EEMond Wnaining fover
tihah ApbHE@H Ve(%%m 86K 9s lthe! EaRMRSOfive $H¢Rs,a§1a?_also be functional.
vascul ar 25 endothelial cell for VEGFR Alternatively,

t Hethe entibody irigoent hie tocestept oo be smipuurogeniy ibmaz bee¢dnjugated to a
i nto which the DNA encoding the receptor has, been .
t SHHSF eodesule yc o YBe 3vaitable | sarrigh; gipleaues pasipnde keyhole limpet

hEPRGRAE Y O TRCStum alb gk Syl Gl B, ivied ouc by

| BB s RhowiNG theGgpt or peptide may be obtained from

nat ural sources, such as 29 fromcells that express

the receptors. For exanple, the VEGF receptor peptide

may be obtained fromvascul ar endothelial cells. o
AAntibadies vef ythes ypiesest | mveatept alsopaptlidesantihodies whose binding

R B ion DL T B oy e finity maturation,

S n ST o Mo \VA hr -t h o :
SFRURTEP ST RGP P AL EP U S be modined o
F’Kﬁ:ﬁét‘dse@/t@flﬁﬁﬁatiﬂ'%@lls Qinda‘screelﬁ“lgomrkﬁhtig@hllﬁﬁainglﬁﬁés: having the
Matt hews et al., PNAS, 88:9026, 1991). As an
allesaredacharectetbidcei¥aug ne al.r deddolorBioducddP4e39 tIM. CDRs are
or a fragnent .thereof, is cloned and expyessed, .an .
chutated iR 13 H4ripe] 92@&}15@ (e’ Ao Poloe B iR ugldmlglﬁ@éyreﬂdues or

1 . > an: § ogen 4 o_rai t] . of. .
LB, 3T, R CTROBER P A, B RSN sEligh ol aniien
UBiRdMECsifeRC e Rl OftiveABAl ARindhGls T Bk aderfélo%teéoa@ﬁ@ular positions.
made, nucleic acid | ecul es that encode the VEG-

r Alfteptativslyoinuthgons esentduced ewei arange opf @@DRoresidues by error prone
t hereof, especially the extracellul ar

ortions ]
t ReRestcthodsy (Blawkiosretedl.i dt Mkéqoﬁml-ve&éé&@,f £992). Phage display

expression .in hgst cel | 51. [ %. st and@rd reconbi nant 15 di
/ TS SRNIEE hEdah and {ﬂi’gs‘% desEriHEd BEI RIS ¢ propagated 1n
SufAG! A" sﬁﬁE.OEoﬁugww §1.C Jaqig) r@}o?s%sgmw, 1996). These

include cells that express VEGF receptors, i.
viasthadarofandgiapbretsiabrecitlussatiidof drd imaagdymethpdd&nown to one of skill
p{ms'gared in any manmal ; suitable nmammal s ot her than

h fAapo i nclude, for exanple, a rabbit, rat, nouse,

horse, goat, or primate. Mce are frequently used to

prepare nonocl onal antibodies. The anti body may be a
MRARGSAIRS, MNP paftidulely RN | ABORROM KR SIoAREES by methods
lgG IgM IgA 1gD or IgE, and the subclasses

theovewfin thedapr ebEsaalplys ifor produgGbnaot iahtidydied hiaclude, but are not

anti bodi es of the present invention and their i
f kiiméterl drapredistivnl Bnkebridgmascls andytranstoimaion @papgnmalian cells

with DNA encoding the receptor antagonist. These methods are described in
22



25 of any of the inmunogl obulin classes.
Neutralization of VEGF activation of VEG- receptors

WO RBNst15337 zat i on of activation of a VEGF r ecepPOT/KR20(/003077
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sanpl e of endothelial or non-30 endothelial cells,
such as tunor cells, may be performed in vitro or in
vivo. Neutralizing VEGF activation of a VEGF receptor
in a sanple of VEG--receptor expressing cells

C RS BRLACAR (RENP GG Miydth N, 215951V 1675; Campbell in

t he ent 1 nventi on. S are contac

Vitionosiondl Argibaayi Refoldst ahe ProtiittidraBe® CHrictéitdtion of Rodent
or after, adding VEG- to the cell sanple. 5 In vivo,

t hied aHuiraad Hydfriddmeagdr és eBurdow esdt uhn Hds., chabaat@y Techniques in

i.th a VEGF receptor by adm nistration to a mamal . )
NBAQRSEEIBY aahdl Il lionBICIORY iolel 3. wdsayier Pstence Publishers,

e e, ..or fntrayvenoys, in Lt I,

o0 SaebUSsso HU Y hedendsr AGTRRD S RPED: on. 10 Thi s

in vivo neutralization nethod is useful for inhibiting

angi ogenesi s in a mammal . Angi ogenesis inhibition is a
uEqtivaldnite od peruibiodieseateodlso sprepared b rmethede dniomgh ¢ the art. For
I nhi bi ting angi ogenesi s associ ated w th pathol ogi cal

cexinplco fsaginens aef rntibedigs omey. baguepatiedgeyzymaticallye from whole

R, o bR om A i
USRS Egﬁi%%nwe DRANenCBATER! fraSReR Bf%nﬂﬁgﬁﬁﬁg'm "Be_prepared by
exanpl es of mammals includ& pet animal s, such as dogs

adeletng all tuaihe asdirgd SortidH OF B DR AghatCeHcblies tHeh@EPlength antibody.
and goats; |aboratory aninmals, such as mce and rats;

pPNvit eodng khanedgedramtibpdiesapay, banprephiadp bz sseombining DNA
VEGF receptqrs are found on s

and humans. . somne .
n@?ﬁ(@%hﬁl@?%@wﬂ%re@m degivednibseatiadly phawehisively from the

t t e f ut ocy i and/ qr,. . .
ooz BEREAE, nfh R8E8AE R R PRGN eBling, vgriable regions
t d&r it blpeireRllyodr EXdlasiveNeRbhPthea§Ruensd W the vABlable region of a
neutralizing thée activity of VEGF receptors on such

celahenalt béreebthanl achimgnt h®MNAt enciding amdhanizpdr atitiodées may be
| oop, ng i nhi biting tunor growh. The net hods of ] )
im?p%@i Y LeRMbGRIAS PN A fcedingn kppstant gegianh gindgyamable regions

AR AL LS B o TSRS sty
. I | .

'()(?P’ f’ﬁ"‘%‘ﬁ%‘?ﬁ%ﬁgﬁb ggﬁrle\s,}g?rgirlll{l% R0HaRCt o dy BEINY! S PRVA encoding

CDRs, derived substantially or exclusively from a mammal other than a human.

Suitable sources of DNA molecules that encode fragments of antibodies include
cells, such as hybridomas, that express the full-length antibody. The fragments
may be used by themselves as antibody equivalents, or may be recombined into
equivalents, as described above. The DNA deletions and recombinations
described in this section may be carried out by known methods, such as those
described in the published patent applications listed above in the section entitled
"Functional Equivalents of Antibodies" and/or other standard recombinant DNA

techniques, such as those described below.
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30 thereof, systemically to a mammal, or directly to a
tunor within the mammal . The nmanmal is preferably

woOhosan323Thi s nethod is effective for treati ngPEDKR2GL7H03077
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with both solid tunors, preferably highly vascul ar
tunors, and non-solid tunors. The inhibition or
reduction of tunmor growth includes the prevention or
inhibition of 5 the progression of a tunor, including
CRRGEEY ﬁo?t‘[k% R9BF ﬁ%ﬁ%ﬂﬂﬁtl&&' P Rfécm@ﬁlcpé)gﬂ.%ﬁ% 8Pt antibodies of
a tunor inc es t he 1 nvasiveness, netast
Ef@@ﬁte ignghtionC iRkagfiniMabhz &edb, e, OOY7. cdie Chinese hamster
| nhi biti on or reduction of tunor grovvt h al so i ncludes
t hearye§1HO¢ celbn ad celt lines of tmnphdldtoy@s soéh astymphomy, myeloma,
of the pres i nventi on.

ated b he t hod
T%%e/gﬁép@ané%l @&er &utfsary@élﬁ heiti guc @ﬁeyeéﬁténﬁa@sbeoalternatwely

S48 L T e SPE  D S EEROARLE Are e

bhastOPRs-19k-B| LIRS provdis, 18, CXAMBhSSli n%atnd%ugtl \PE’GPRSZ and FIk-2

i ncl ude epi dernoi d tunnrs squanous tu such
heﬂﬂcand\/faama!; uivigy sCRdoIl@QG’(Z) ahumanofesal pplest ateél lme Fsp 62891
nors, breast tunor unors, including small

cé@rltw@ﬁ& lhenligand QA“E@ClCRLrﬁ&%é}r@m hysagresteempkfetal thymus cell line,

Bl S ik PR SRR s

neopl asns, neurobl astomas, capillary

hemangi obl ast omas, 20 neningionas and cerebra

Mk agtddRseinTElcaRenB vegasat matdisesly NadleRNetid @d@dprising a competent

carci nomas and sarconmas, rhabdomyosarcons,

ghudpotade seruenpe ¢6 deabkyrnyratos ikt @ masihodli hdrtebe madmbined with
vascul ari zed skin cancers

I e| os arc EE l e L
f e ?egﬁat?‘ii el 6%3& EloZCRAIS:, |Q¥vghtrPBlhcaé‘F gutonomously as an
egaglggﬁkve S'u@fc?i Ivggt%rsc‘ AR 0 ntlucﬁa?cl: ! H? %as$%§ahh§g%%$1ds cosmids,

rCl noma an n cancers can thréa
SRPNA 8&8long ViR @ceoys hnef th'éalhltegn@iarﬁﬁe@tdf@%fﬂalﬁector include, but
such as human nmali gnant kerati nocytes. Sone exanpl es
ofrermmt diikdita, aretrevirug lancelchevikesvaad an adénd-pssociated virus.
nmyel omas and | ynphomas. Sone exanpl es of | eukem as
i ncl ude acute nyel ocytic | eukem a 30 (AM) , chr oni c

négllfs% I:Ee%?llgﬁl ke%ﬁb&% E)égr%g%jg ‘hoc‘{ 510n o a%arget protein” is
eﬁﬂdé?ﬁ‘é@&(tﬂocnie%ﬁkﬁl@‘ ﬁaﬂcrlﬁﬁgﬁcrﬁ he ﬁ\ﬁ‘/i(”%% @hc SQH@ c}ranslatlon of an
exanpl es of |ynphomas i nc onas ssocfl ate
mnﬁuNAnﬂ@mcmpﬁmﬂdﬁmasafabddﬂMlF&ﬁﬂgkhﬂo&ndmﬁ@&&g 5
Preventing or inhibiting angi ogenesis is al so useful

to treat non neopl astic pathol ogic conditi ons

o URCR S T iRl B Eal? 585 iyt or ransfected with

arﬂﬁ&'ddnﬁgcﬁ{ %le 43 )S%I‘&@IQEH/O? %‘éfété‘%%%aﬁyrotems Preferred host

ritis, nmacul ar eration eman

agglsofor hiseriasthe Qﬂésems @iV eSion. 1n&ﬁ1db|31hﬁﬁoitahﬁéﬁ hykridoma cells, NS/O
Antibodies to Isolate and Purify VEGF Receptor The

amtya@mﬂ eelts, 393 tchlls,frleinese hamstenovany (KBJObeclls dELA cells and COS
%ﬁ{;ate and purify the VEGF receptor using

entional nethods such as affinity chromatography
( Dean

The transformed host cells are cultured by methods known in the art in a liquid
medium containing assimilable sources of carbon (carbohydrates such as glucose or

lactose), nitrogen (amino acids, peptides, proteins or their degradation products such
24



et al., Affinity Chromatography: A Practical Approach,
| RE Press, Arlington, VA, 15 1985). O her nethods well

wOkemsimn323n the art include magnetic separati onP@IKIR2007/003077
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ant i body-coat ed magneti c beads, "panning” with an
anti body attached to a solid matrix, and fl ow
cytonetry (FACS). The source of the VEGF receptor is
typically vascular cells, and espeC|aIIy vascul ar 20

%[&dﬁ%[ﬁﬁgésgggﬁﬁéﬂéﬁ E{i}gsggxﬁfﬂ%: 3 dotﬁ f{&%nfc t(gﬁlfates, phosphates

b sk &’zﬁ%ﬁét%s oW ah yﬁﬁbélu% méHedithe@d €ftiusn). The medium
especi ally, human unbili cal cord vascul ar endot hel’i al

caldisor{atyVEGhtain) efovESRamme e growth-peomateng sabistances, such as trace
starting material to produce other materials, 25 such
RlemgnisgEarexpaipleritionn gingdmangenese apgribe likgal and

pol ycl onal anti bodi es that recognize and bind to the

VEGF receptor or other antigens on the surface of

Vﬁﬂég@;g aﬁgélg%r éip%%sﬁ%g@?et |é(\;/ﬁeé uJ%m Hf;-‘yc%ie%lf é’ﬁﬂta%?e %}é?lec‘uon gene for

audel 1bqtfbaeﬁlsOlﬂqetthﬁ goresgeieritrivahe Iyemstrr_ﬂysrbﬂi W (Slmchcomb et al.,
i sol ate and I‘Ifi/ FI k-1 KDR VEGFR 2) 05|t|ve

obbige. 288: 39t Bongssna st oo (DR b 4579). | The trpl gene

((:;%g)\g%?ets Irgo% 1%2{ H]%rdl?erstléﬁal rﬂp{agﬁ g{ M{ ghr ggqa@c?gg&?l?e Xblhty to grow
gglalgﬁtg@k%rﬁgﬂf : m]lgl er@@%%m%&lpmﬁ;t Ptor ¥4, G%%ﬁés 83:12, 1977).

In the art inc

SER&paEJedBe Wt theatipl b@éﬂ&n GRahedydiBonebi @elb%’ﬂﬁ)me then provides an
cytotoxic agents, such as conplenent, conjugated to

t éffectivei Grodyonmgrenfirndéteoting tmnsﬁ]nmahodyb)atgrawmle dnttheaabsence of

solid matrix, and fl ow cy ometry (FACS). 10 Mbnitoring
Ligvioghast \iarlaghy hegededieient yFas IsﬁraWSt (alet |2963%¥\R§ 38626) are

e T e L S

or in vivo in biological sanples using standard assays

and net hods known in the art. Sone exanpl es of

bAtitogtively, #anPNes ehoodingehd bedepttirl antédarnistscanshebloasd into vectors

bl ood. Standard assays invol ve, for exanple, |abeling

tdeaTvget oWl WEUseadSedh @@cadfﬁ@vmn delenoiassasieigd s uipys, Y herpesvirus,
as ra

S50 The oF B R e e by g fof gninducibie
Ioléé%ufa'ﬂ@r psregl?%gg%j nvention 20 are described in the

er at rook et al., "Ml ecular C oning,
"Second Edition, Cold Spri ng Har bor Laboratory Press,
1987; Ausubel et al, (Eds) "Current Protocols in
|\Bt19fi}a,| apuiBibde sgyrce’ qﬁ(.‘@b,lﬁ cpotainigginwgleic acid molecules that express the

I Yor k 990
ARHSDREA SHOTS FoCBIHONY BB cisiibyIeMe opr SBGH recepor, is
| V&L O SAD RIGARR T Rb Sl 6 staRlald Ff RRAHsCirom a suitable source.

The total RNA is used to direct cDNA synthesis. Standard methods for isolating

RNA and synthesizing ¢cDNA are provided in standard manuals of molecular

biology such as, for example, those described above.

The cDNA may be amplified by known methods. For example, the cDNA may be
used as a template for amplification by polymerase chain reaction (PCR) (Saiki ez

al., Science, 239:487, 1988; US 4,683,195). The sequences of the oligonucleotide
25



treatnments to a patient suffering froma tunor in an
anount sufficient to prevent, inhibit, or reduce the

wopomsgsessi on of the tunor, e.g., the growth, PCT/KR2007/003077
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i nvasi veness, 30 netastases and/or recurrence of the

tunor. An anount adequate to acconplish this purpose

is defined as a therapeutically effective dose.

Amounts effective for this use will depend upon the

SpMferd YoPithd PRl ARpRAcANMA hRE d8RVEd oMt ?xteekﬁ’(‘;wfl h&quence to be
patient's own i mmune system Dosing schedul es w |

ahmpliviady dhpeoligmpodeotides aleseaskesizat byandtisdddt khowh in the art
the patient, and will typically range froma single

bt argthess axgéense, 233811 1\;5883535 infusion to multiple

adm ni strations per day (e.g., every 4-6 hours), or as

i ndi cated by the treating physician and the patient's
candi-tion. d Vi .

S ixhRE: of upSiGih aRf, Attt Withyclsdftied IF ysed in the PCR
dasplifitigorRr €S8R condRidhb OfkcC dPtiRAZE Sdr t Cach PAFIANN primer pair
sui tabl e tunor, including, for 10 exanple, tunors of

t hecopdipgstp, stérekard procmigress mallie PEReptdduet iscadadyzed, for example, by

| een,. ki dney, bl.adder,. head and neck, ovary, .
Z %%?%El&rleﬂﬁ PH,Cmgc%‘ﬁ&g thiCI‘?,rfeﬁbﬁl@Fa sa%’reﬁmﬂ*wto the sequence
b Lt tar tigles,;.cervi.x_ or liver, .. .
PPty Binestt AT s PralEReidn it b Rraptifid in two or
Ut WosTadpife fidients arkd!BPErlQipind'€ i
t he tunDrlﬁg % n%ﬁ?ghall cell ﬁﬁﬂgﬁgg?%?%%%EQ%ﬁ%%E@fgto1ndudea
1BsEiationesitegreemitting themssemidy dfhike prtesteMNAnfremt thefragments.
preferably have aberrant expression or signaling of
VEGFR. Enhanced signaling by VEGFR has been observed

VBB G 5oBE The BFDpRIRRGH funk Pbicaf Bring VEGE receptors, for
I & t |4 ten . Nat 9:
(GGl D, LR, BiEntlsoudTinifer I3, bl Bighary 1o he

\ieGhepccostube s’ bndhplrlwé‘rablgi alloagiaesme th&lAa® seit @don and at least 5-
Cancer Res., 53:5822, 1993). The finding of high

| B apeleofidasarreamegbthesgaseoidangl Tobldastnstrgam PCR oligonucleotide
associ ated endot helial, cells (GAEC) j,ndic s that
rFUBEE By cormpiegianiaty 40 the, B%ﬂiﬁe&?é? l%lgz?e%j eéi'ér(%lﬁge dgsised DNA sequence.

¢ e ' . ] .
FSBARRBNIE SEEEERR B GRS 13 Ex Sibsely gorion ofhe
UPEEI k&eb Y, afid CPtfdnalld dikolBe auasc Bha! ofethdoihfdh@hbrane region,
cells in close proximty to the tunor. The present

i angdéort albor part of diaiintfacellilahidgion,dncladingthectopooddn.
tunor growth. By inhibition or reduction of tunor
growmh is nmeant prevention, inhibition, or reduction

0 L ogr ion of the tunot, e. .d, ..the owt h, .
- Proeb/A R BE 3R Rudlos i bC0ng ol GpAbRE Savivatents, or
UVEDGIF: rdcRp A ihhPrhisd BE rBpRSAEA ih BVEdd Q8r&eN i i
usef ul ! icnpt reati gg %n angf’ogeﬁ(?é (r:éoﬁ]:ijk?ét ?%r&«?@sﬂigkﬁ)gg&evectors ha
aviderasicheobbos,celist hilhtihest cabmbagbedegkagoatiorrukad otic.
psoriasis. The identification of those patients that
have conditions for which the present invention is

ful .Is. [l .wi t.hi il d 5 know ed
o b it IR PNAT Sl bl BGPrst SHERERS gpromosomal
Sin-@tomdsBhPdaf] dyaicRicC INAE s&rkz.lﬁe‘iilckﬁ adiBnl Shgfabld $rokaryotic

VEGFR anti bodi es, for exanple, o I nt ravenous,
i dloniageeitors eadludsplsmidndaired om E. coli, such as colEl, pCRI, pBR322

H

pMB9, pKSM, and RP4. Prokaryotic vectors also include derivatives of phage

DNA such as MI13 and other filamentous single-stranded DNA phages. A
26



i ntramuscul ar adm ni stration. The dose of antagoni st
adm ni st ered depends on 10 nunerous factors,

woRemsl1ask3ng, for exanple, the type of anti bodi BET/KR2807/003077
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type and severity of tunmor to be treated and the route
of adm nistration of the antibodies. It should be
enphasi zed, however, that the present invention is not
limted to any particular nmethod or route of

?}% et Rf@&fo?nforlglo ﬂlbgg'?ﬁg?éﬁ %[cﬁ‘@té \é%dﬁ%b‘?ﬂé PAGE tB&ptor is the

G-R ant agoni st M ni St er e
q@g@ﬂm}dso%d%lt_h one or nore antineoplastic agents (US
6,217,866). Any suitable antineoplastic agent can be
used such as a chenot herapeutic agent or radiation.

n’pl es of chenot herapeutic agents jnclude
nT)l%e Veeipr eaniagning;the LNAnto be£apTsshed It ?tﬁaketo a suitable host

not Ca]}?f(t\%gg t]rﬁ%m a(nf{?é)& ?rfz a@@ og)r&?mtlﬂﬁl}e' Rddium, and subjected

i'neopl a agen

rt@dd(ﬁ‘ﬂ:lht%ﬁls ﬁﬁ@ers\gﬁfc%eth%fcetlﬁearfdaﬂiea%&& eplicat. €I ThEWector may be
external (external beamradiation therapy-EBRT) or

insteverad ftdnabbyddiler dfhe PNAtto bdhexpasseahimayebagecovered from the
treated. The dose of antineoplastic agent adm ni stered
degsénds on nunerous factors, including, for exanple,

the type of agent, the type and severity of tunor

bei ng treated and the route of adm ni stration of the

%O%Qﬂ}egs%dzéu odlﬂ ‘%Yﬁorodléshﬁbtiﬁw equivalents,

pr esent invention s’ not I'im t e ny particu

dascep t@rsﬁﬂn?f tietinostedd altber ﬁﬁtab\I@ e@ﬁfl@@ﬁbﬁ%&toﬁ fed expressed in a
VEGFR anti body of the present invention can be

aulitahiesprekeaiyotic ar@visaryaticdwstieelh one or nore suitable

adj uvants, such as, for exanple, cytokines (for

exanple, 1L-10 and IL-13) or other imune 30

SP:&"%;Q ﬁﬁpggz SthesﬁﬁIA Er%r {t@é %ﬁ@gf hﬂl’taé'é'lf Pﬁ%? eﬁltcoaé the BHfifePextracellular

be "appreciate
aSURiBh DTtAé RGP reedbtvr, ldren YEIGOR ﬁfﬁgﬁ@ﬁﬂbﬂhd &xtracellular portion of
sufficient to prevent, inhibit, or reduce the
pho VEES mztepfort h@&ht Laxtracé Hular q:)betl(apeﬁtthc MEGF receptor encoded by

effective man
the DNA is opt1onally attached at either, or both, the 5° end or the 3’ end to

U

additional amino acid sequences. The additional amino acid sequences may be
attached to the VEGF receptor extracellular region, such as the leader sequence, the
transmembrane region and/or the intracellular region of the VEGF receptor. The
additional amino acid sequences may also be sequences not attached to the VEGF
receptor in nature. Preferably, such additional amino acid sequences serve a
particular purpose, such as to improve expression levels, secretion, solubility, or

immunogenicity.

Vectors for expressing proteins in bacteria, especially E. coli, are known
(Dieckmann and Tzagoloff, J. Biol. Chem., 260:1513, 1985). These vectors
contain DNA sequences that encode anthranilate synthetase (TrpE) followed by a
polylinker at the carboxy terminus. Other expression vector systems are based on

beta-galactosidase (pEX); lambda PL; maltose binding protein (pMAL); and
27



In addition, the VEGFR anti body can be adm ni stered as
a ligand conjugate, which 5 binds specifically to the

woresaps2s? and delivers a toxic, |ethal payl oaBCT/KR2007/003077
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followi ng ligand-toxin internalization. Conjugates
bet ween toxins and the receptors were designed with
the ai m of devel opi ng toxic agents specific for EGFR-
or VEGFRoverexpreSS|ng tunor cells while mnimzing
%Gﬁﬁﬁ&&é | e&{g é@ﬁp' §7:3 Cl%S“?%‘é?ide Research, 3:167,
nposed o seu nas endof oxi n was
) to be 10 toxic tomard EGFR- expressi ng HeLa cells
in vitro. Various agents, including thioridazine and
adenovi rus, can enhance cel |l ul ar uptake of the

con ate, as well as_incgrease the cytotoxigity of t
&m}ab V@Ctofst erseXml%Q'rl%lt &odnapmalipn Colle@rR adin kpewne UCh vectors

r 15
18?1 Bﬁ o Sﬁﬁéﬂ) (}/e?wra'(t)lg% | %Séﬁ%(? ?glé@lﬂls re%ﬂﬁ%—derlved DNA
A b HnACkHUIS RecHoR! Rb@tcd HoRMRORIHARMDMREHIA@RRal Ynammalian
conprising a pharmaceutically acceptable carrier.

Suictaah| sachha theseaddsiribéd ybaas apd dbhaicrat plasnsds acd phage DNA.
for exanple, one or nore of water, saline, phosphate
buffered saline, dextrose, glycerol, ethanol and the

RS e SSTR0 S S SFDE s e i ghe s (Southen
CIQ{!it) AR Y. :‘?Ib‘?tgpﬂf Ak | 1y SRSt RUBEINSMCEY A5 Mol Cell.

ing or “emn'’s agents,”’ presérvatives or

®ibl.en R540h0gh; Rahdingsn tahd StepfJ | Moe Biolgf56e801y 49885 Kaufinann
of the bindi ng proteins. The conpositions for the

|an]de$:harpn1\/faiineHsBEd Vi8R ; Bnalvitl ¢rralt RVASt 80:4654, 1983; Urlaub and
sust ai ned

s abRias axBial 6, MO8 T igesiitipeapre seful in the prosent
gﬂ%rﬁlocht Lt 1@ad e TRPE sr%lzéon-g%q s gg:r{%eatﬁﬁt'f ﬁ?gie?aﬁlvely linked

e present i nvention
ke DMNAUSRuched &Xﬁﬁghﬁnt %6! bl . expPeFse$.0! Tﬂea&d&trol sequence is
i quid dosage fornms, such as tablets, pills, powders,
linspriedl imcthatvieotos ,in «br&qzretos:ontrsl amnd wm{mﬂme mlme;expressmn of the cloned
| i posones, ppositories, injectable and infusible
;;Qﬂﬁ@ncq-he]%m@p@,sr(gduqe@ mg@m cgl@,trg]osqq\l@nces include the lac
i nt end f m.nistrati era eutic
%g‘gF &P SYS&] H“si’n‘f‘? RS ?E%ﬁckf‘éf S% B0y ‘Apgragor and promoter
R)‘i‘lE (‘ﬂei) g@(Mﬁ‘lb'dQ fhe cBHﬁ‘BI“?’G ' P'fdaééat u]% téTﬁk'tHQ glycolytic
conpo on, the active |ngr |ent W |

rpmﬁﬂ)1¢‘1¢stdf yeasiaergd. ethe promdidruioed lhiwsphoglybemlte kﬁradé dhe promoters

enclosed within a carrier which may, for 5 exanple, be

iof yemst fasidnpbosphafagss i8-8, Biwhdhe prapeatesr 06tth@rye_ast alpha-mating

Ao SR BIYTROICELATRE m 1o T, aSR AR P, and simian

a e t
P58, AR, SR PR SRR R i 2fltNRs ko o
Qfonti@b kiRt &xpregi@n GEFen&&ﬁT}ﬁbﬁa otic ekakagbtisiceHs and their viruses.
suspensi ons, aerosols (as a so dor inaliquid

medi unm), oi ntnments contai ni ng for 10 exanple up to 10%

B Sl e BT B TR g, s o
S&{%Bg{h@éﬁ%&%‘ﬁ%ﬁ rdf@%?ﬁg%g%%rﬁgvﬂe Gla'?gcébt&%ggi:@ nserted into a

urce of |at|on

Clﬁﬁblceﬂt foprexpiréRich. VESIme aseft] aixpaedsigo host celtsaindbede well-known
either external or internal to the patient being

tprekawyetic \irgh eukarysigr edls s Sé)@@ﬁﬁﬂﬁbkopmi@rb%ﬂq dgsts include, for

e PRl st S G (0B FUBY PO coti W3L10, E. col

internal to the patient, the tr8atnment is 20 called
brachyt herapy (BT). The radiation is admnistered in
accordance with well known standard techni ques




usi ng standard equi pnent manufactured for this
pur pose, such as AECL Theratron and Varian Cinac. The

wodasaseB7radi ati on depends on nunerous fact or BCA&KR2807/003077
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well 25 known in the art. Such factors include the

organ being treated, the healthy organs in the path of

the radiation that m ght inadvertently be adversely

affected, the tolerance of the patient to radiation

tikaragyE. a1 xon82areay P HHNGnd ¥ ¥oliMREYYI PRbvudomonas, Bacillus, such
treatnent. The dose w Il typically be between 1 ang

160 Bayillhandbis carpbStregohgicky. bStitetde cdkarydti8ely include yeast and
Sone doses_that have been reported include 35 Gy to

t pheadunrglj imskcte snimali®@llsysuch asHeORi ehtlsyand CHOpel % hulean cells and
liver, d 65-80 to the prostate. It should be
e%ﬂ&%‘?’@%‘&‘,“%%@ygﬁrﬁ-that the present invention is not

limted to any particular dose. The dose will be
determined by treating physician in accordance with

pRoHowigarexpaedstdis inn aa gkt ajellsivhalatdi@d innel wditAblet Medium, the
factors nmentioned above. 5 The di stance between the
spoliypeptade ohpeptxdetnbd exprdssed, onclaasiantilzodios, rntibbdy equivalents, or

N A N e —
LB 2 PO T B3 S AR i Rt e,

2kt Lafls 6 lé/%@d‘bl;ibﬁtcpﬁbfhttioﬂfan% Urifidao. the patient.
10 Brachythérapy is generally carried out by placing

the source of radiation in the patient. Typically, the
source of radiatjon is FI aced approximately 0-3 cm o
f hoafldition; ithe (antibeiding oF dbe daventemwmayebhnprgpared by immunizing a

Paaith st oLl freanBhorl e L il reioBdhr RS fius may be used as
PRAMRAS AL sy 09%%2 t{eﬁ%@ﬂ'tbya ca eﬁgﬁf&iﬁ r to othe¥ objects, such as

radi oactive ato ave been us I n permanen

| bpldani.s, sapblavske beads.neATRD tienshahatdalhasyroBudsdratiiodies, a mixture
radi oacti ve atons that have been used in tenporary

i piplantibedy-peodiing antillamsuele sisuthel Splenaedes,r isdisotated2. Monoclonal

So ddi ti onal radi oactive, at ons .t hat ,have heen ysed

TR e S prahiePa by Blsng Dadial i bggy drregacing cells from
S i@t f vthe e .

2 A g L 0 L P T B i o

r @dlisabhén a§ heyeadma dallsaddifel &Quﬁiﬁﬁtﬁ}%rfcﬁﬁﬁé%r &re preserved in culture,
menti oned above for determ ning the ‘dose of external
barahexpdssanooaclbhal apibodidse whidhuare lofrvested fradi tieaduiltoee medium.
atomused is also taken into account in determ ning

the dose of 25 brachyt herapy. Chenotherapy

T T A G e
afal BXSeE QRO B Rifi€ hecEptiehARALiest APRNLSI 38R the receptors are
bound may be a cell that naturally expresses the receptor, such as a vascular
endothelial cell for VEGFR. Alternatively, the cell to which the receptor is bound
may be a cell into which the DNA encoding the receptor has been transfected, such

as 37T3 cells, which have been transfected with VEGFR.

A receptor may be used as an immunogen to raise an antibody of the present

invention. The receptor peptide may be obtained from natural sources, such as
29



acconplished in a variety of ways including
systemcally by the parenteral and enteral routes. In

woaaes/185230di nent, the VEGF receptor antagoni st PEAMKR2005/003077
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chenot herapeuti c agent are adm ni stered as separate

nol ecul es. I n anot her enbodi nent, the VEG- receptor

antagoni st is attached, for exanple, by conjugation, 5

to a chenot herapeutic agent. Exanpl es of

CHEAPEERY ARRUbipteRIBR! Reckpord!der &l KxAdpleN3h@9BRGE: rdc@ptor peptide
exanpl e, nitrogen nustards, ethylenelimne conpounds

amey dek ybtatddpironatvasculanéndahelix| delles Alfepratévedyrpsythetic receptor
folic acid, purine or pyrimdine antagonists; mtotic

i panitisies ongy Bepramred asprge conimergiadlyk availabde andchines.  In such an

BRI 2tV BB R R G Sl o S through the

e j it icQn e eytq t .
CBRISHE Merde LR o RSB IRLABP 1, A0BR cTuso01300
PE@EA &l Cndpent, 0267 NErgdIn MAeidwsCet A, FARASIEES02Y, 1991).
chenot herapeutic 15 agents or chenot herapy i ncl ude

ci splatin, dacarbazine (DTIC), dactinonycin,

chl oret ham n nitrogen nustard), streptQzocin,
cAE PBHGE RIS SENACREATDE hESCERieN S.Uffl,aﬂwﬁ&% Aga fragment thereof,

P TIosL SR b erobtihe BB prPERRlp B figlvered and thus it may
&S RREd 8%k, inknuhdst@l @YdGkk! an WnfiBbastdfehe present invention. For
vincristine, bleonytCin, paclitaxel (taxol), docetaxel

(&amaples &) ordelr degrepdrcrthe A0E @Fpaceagioraagaintustiidhathe antibodies are
carbopl atin, cladribine, dacarbazine, floxuridine,
fmader apeletc apitmaxlponles, thpt snrade dbe VRGdT freeaptors of the present
al pha,. |euprol. de,, nmeggestrol. | phal an .
P e IR oRS ihTBHD ShhECingy ShE AR A5 s porgions thereof, may be
PRRLRS] Bth knoRinPol r eﬁtn‘e%ﬁmi% rl‘ros?%é’lfs%s‘iﬁg Stdhdard recombinant
tanoxi fen, teniposide, testolactone, thioguantne,
t DINA eqphniquesacsuchnassthase deydritidebdlowe, Sulidableagtuitcdd of such nucleic
taxol and 25 conbinations thereof. The present )
i aniémeoloeulas seclide celiethak exprese VHEG@Rirpeentors, i.anviascular endothelial
grqwt h conprising a therapeutically effective anount

ell$n EGFR ant agoni st and a therapeutically effective
anount of a VEGFR antagoni st. The EGFR or VEGFR
ant agoni st of the 30 inventive kits can be any
SThé altifoBNiag Bl sitpared 3 Rhe mAhmal wiitaBRV@aReEAls other than human
descri bed "above. Preferably, the EGFR antagoni st of
timeludiet foomaingds, anrabbiti betjymonsd, unarise,0igaht, equipvimatat Mice are

thereof  specific for EGFR Alternatively, and al so
pE CLERLT ‘iﬁ,egttﬁ PR MGROSHUI antippdiene {Eﬁ@ aea%q?y qwy be a member

| A o :
P A 0 PEE o o L, MDA o e,
ft‘h@%b@fé%esetﬁéfébgj S phdTer-®Y is 8Pe Gfliafhtfb%ﬂz.ivtEﬁﬁB- antibodies of the

Alternatively, the VEGFR antagoni sT of the

pprefartabyentmongrd thesq fnstiahdl eopivederte nspeloé b mafyavombine members
VEGFR. | n addition, the kits of the present invention
c%ﬁﬁﬁywﬁqhéﬁlm@mﬂglg@lﬁhchﬁﬁqsneopl astic agent. Exanpl es

of suitable antineoplastic agents in the context of

the present invention have been described herein. The
kNeatralizhtién BT VPEGEF AQWRIdIPof VRIGE webdjtord O conpri se

an adj uvant, exanples of which have al so been

descri bed above. Accordingly, the receptor antibodies

of the present invention can be used in vivo an

viNewigaligtionrfeagtivgtion\ad,a ibdgnseaepior igra mp&c@ﬁd eri,lc?%helial or non-
GG "2 A P LGN b SRR ALY bior i e



15 variations in the principles of invention herein
di scl osed can be made by one skilled in the art and it

woensiintBnded t hat such nodifications are to beCT/ER2uI®A3077
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within the scope of the present invention. Exanples 20

Herei nafter, the present invention will be described

in further detail. It is to be understood, however,

that these exanples are illustrative purpose only and
aNRuitffizih® VEGIORSHVHRA 60aVIBGF fRENSFIRG mpbIREos -recept
pregentmi ﬁventi on. 25 Exan%l e 1: Es?%%?i s,hrrt=:rl1ltllt>ofO VEGF-receptor
Kekpressing wedls i dogniedds dmectiiipe tige oells avitle SO R@AtLBEAY Of the present
the extracel | ul ar domai ns (‘é%[?)s) 1-3 of the KDR gejr]u.e P
(woealeinon dbe ARDS3®ES cont@eicBank) wie awvigh i theedartitody, before,

a .,human pl gcental c | br onetech, USA). The

D PE RS Mo e gtV L Kyl Briies 5 kDR

1F (SEQ ID NO 21) and KDR 3R (SEQ I D NO 22) having

BamH and Nhel digestion sites respectiely. SEQ

| B Db, tzﬂaiarﬁibo@%f%@i@eﬁﬂ%ﬁti&%@o&éct@@ﬁ@tﬁ R WEGF receptor by
22: 5' - CCGCTAGC TTTTTCATGGACCCTGACA- 3' To produce a
KaRECDLatBn teca otrinmmel.c Mettaismf alnpolt@tiBAGE-aAmammal include, for
vect or, (Korean, Patent Puhlication 10-2005-0032177)

co¥aeRled erala mAarepeus dhppergeneali nsebquiangonso ar intramuscular
p : tor (Invitrogen, USA) was digested with

B%‘#Mﬁi%ﬁg’ﬁ‘d Nhel, and then |igated with the PCR

fragnent digested with the sanme restriction enzynes.

The Fe domain was anplified by PCR using the priners

Thhis-ik vi@EeeutialNaxiod Inethod isvriigl-fior (:8ERItiHg MGioZehesBdn a mammal.
as to have a thronbin digestion site and a nyc tag, _
af\giagenesiplinhibdior isagrasafulvthsrapeyae anethpdhsudieay dot preventing or
Si .Nhel and Xhol sites, .thus constructin

g gp&ﬁlgﬁgg%lie@&nas%lzg% VEhnppthelogical cgnditions such as tumor

BT NS SIS o B R E AR Eign s an anti-

Tagi&Eelid AN mmut{btherapeutic agent.

As used herein the term “mammal” means any mammal. Some examples of
mammals include pet animals, such as dogs and cats; farm animals, such as pigs,
cattle, sheep, and goats; laboratory animals, such as mice and rats; primates, such as

monkeys, apes, and chimpanzees; and humans.

VEGF receptors are found on some non-endothelial cells, such as tumor cells,
indicating the unexpected presence of an autocrine and/or paracrine loop in these
cells. The antagonists, e.g., the antibodies, of this invention are useful in
neutralizing the activity of VEGF receptors on such cells, thereby blocking the
autocrine and/or paracrine loop, and inhibiting tumor growth. The methods of
inhibiting angiogenesis and of inhibiting pathological conditions such as tumor
growth in a mammal comprise administering an effective amount of any one of the
inventive antagonists, e.g., antibodies, including any of the functional equivalents

thereof, systemically to a mammal, or directly to a tumor within the mammal. The
31



The pcDNA3- KDR D123t Fcm consi sts of a base sequence
encodi ng am no acid residues 1-327 conprising the

woeBre323on si gnal sequence and extracel | ul ar HOW&IR2000f003077
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human KDR, a base sequence encoding a thronbin
recognition site (SSG.VPRGS), a base sequence encodi ng
227 am no acids corresponding to the Fe domain of 25
human i nmunogl obulin G (hlgG, and a base sequence

( ' h GEI . . . .
BTE hdber O D ool anRBA T s ihs 16 tating sublects with
alsdtH sbHE itakuess, preideabl @ Rkt Wi ddldiudork,Carldaid i Soléd timors.

resi dues 1-327 (A24-116)) were prepared. To 30 clone

KDR (ECD1-2), the prepared sequence was anplified by

PCR ' [ K 1F - T AT
Arsmhith a|<%rr'm$5tm c?gﬂwn%(épw%b%@% Rrg%gm or inhibition of

e PSR B gt i g B ) Miedfitpeo ® thmors. - The

p[?:@%'ﬁ%_smo@lg%'ﬁ%ﬁ Fhaaatedh il afebhdssandefb@bis, tBESrrence and
prepari ng pcDNA3- KDR D12t Fcm 5 To cl one KDR ( ECD2-3),

ainefeRsé nagimndf dlie tinaopr i Tiee iMbBitidA andedurtionr ofrarm&DRrowth also
235R (SEQ I D NG, 26) and a PCR fragment of the primer
KpRuzesthq drstyuchionef atpmosnd the primer KDR 23R ( SEQ

ID NO 28) were anplified by overlap PCR The

resulting PCR fragnent was inserted into pcDNA3- KDR

AT SR B SR fpion, The
TACS AHIC6r £6:5°660> TCTCCA-3' SEQ I D NO  27:

5' - GA CTGTGEGTTATGT TCAAGATTACAGA-3' SEQ I D
NO 28: 5'-CTA GCTAGC TTTTTCA TGGACCCTGACA-3' 15 To

g%%gg?%@ﬁgg&?w A %Jq%%kn%&al’ggqagg% 3‘@%{@4 Qxagg the antagonists of the

ST ST, BT S e s som
CORBNFIB T SO @inkses (it ke, epiddimaiaduniiis ! §quinéekl Bimors, such as

(geneticin; Signma, USA). To optimze the expression of
t InnndKBR{ ECDK- funatsi weldrectal duigions, prostateltumongr breast tumors, lung
cultured in CHO SFM2 nedi um 20 i bc in the presence
ol S ?ﬂﬁlz‘t‘@iﬁgrsé%%%lﬂ é,ells%c#ﬁpp-w(*a @eﬁ)hl@'n&rrt%mo S, pancreatic tumors,

B0 Born A A  PRRE AT sep il | el By inglude Kapos'
7QPc M MTE ?rh en&{;ﬂmd REBDBIARIONSS, puéd:pfllil%g UskAngioblastomas,

protein A affinity chromatography (protern
AmSepldonse, afdE turabiahcaregdstases, Inhelanemal ugastrointestinal and renal
chromat ography (Hi | oad superdex 200, CE healthcare)
aepacigpBasd RRd 10sawPpes pirhakdmuyesarcqipy 7 ghioblastoma,  preferably
cant.gi ni ng 150. NaCl ., FI.G 3 shows t resul ts. of . .
PR el sy sy ke ShnyPrA PR MG (& Psularized skin
SHPLETE N, BRSSP AR Y ARILANIIELS AR squamons
TR rceageshs, bakgdmegll @ncdinbasedndnskihecdneesd tiRidAcamN¥Atreated by
was purified using an MRNA 5 purification kit )
(vIppgessing RNErpnEb avfamiaignant kegitapgaylesusalch ok ehurmpa malignant
\a?es treated using an RT-PCR system ( Ther noScri pt

IFHROSISY em G bco-BRL, USA) to obtain cDNA. To
obtain a VH gene, each of a V gene fragnent and a DJ
fragnent was anplified using the prinmers shown in
Tedhe dxangplds edchorpfolidaumopd iificlede Dblkdmiagmentlipwamyelomas and

anplified by 2nd PCR usin%Frirrets (SEQ I D NCs: . .
lymphomas. "Some examples of leukemias include acute myelocytic leukemia

(AML), chronic myelocytic leukemia (CML), acute lymphocytic leukemia (ALL),
32



10 29-61) having Sfil restriction enzynme sites at the
5' end and the 3' end. Table 1. Priner sequence for

woamslissasing VH and DJ gene fragnments VH gene- POTAKR2007/003077
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SEQ I D NO HO5 GARGIGCAGCTGGTGGAGIC 29 HO6
CAGSTGCAGCTGCAGGAGIC 30 HO8 CAGGTACAGCTGCAGCAGIC 31
HO9 CAGRTGCAGCTGGIGCAGICTGEEG 32 H1l
GAGGTGCAGCTGGTGCAGICTGGAGCA 33 H12

chronic lymphocytic leukemia (CLL), erythrocytic leukemia or monocytic leukemia.
Some examples of lymphomas include lymphomas associated with Hodgkin’s

disease and non- Hodgkin’s disease.

Preventing or inhibiting angiogenesis is also useful to treat non-neoplastic
pathologic conditions characterized by excessive angiogenesis, such as neovascular
glaucoma, proliferative retinopathy including proliferative diabetic retinopathy,

arthritis, macular degeneration, hemangiomas, angiofibromas, and psoriasis.

Using Inventive Antibodies to Isolate and Purify VEGF Receptor

The antagonists of the present invention may be used to isolate and purify the
VEGF receptor using conventional methods such as affinity chromatography (Dean
et al., Affinity Chromatography: A Practical Approach, IRL Press, Arlington, VA,
1985). Other methods well known in the art include magnetic separation with
antibody-coated magnetic beads, “panning” with an antibody attached to a solid

matrix, and flow cytometry (FACS).

The source of the VEGF receptor is typically vascular cells, and especially vascular
endothelial cells, that express the VEGF receptor. Suitable sources of vascular
endothelial cells are blood vessels, such as umbilical cord blood cells, especially,

human umbilical cord vascular endothelial cells (HUVEC).

The VEGEF receptors may be used as a starting material to produce other materials,
such as antigens for making additional monoclonal and polyclonal antibodies that
recognize and bind to the VEGF receptor or other antigens on the surface of VEGF-

expressing cells.

Using Inventive Antibodies to Isolate and Purify KDR Positive Tumor Cells
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CAGGTTCAGCTGGTGCAGICTGGAG 34 H13
CAGGTTCAGCTGGTGCAGICTGGEEG 35 H14

WO QRBHFRCGAGCCTGGTACAGICTGEEG 36 H15 PCT/KR2007/003077

10

15

20

25

30

CAGGTCACCTTGAAGGAGTICTGGTCCTGT 37 H16
CAGATCACCTTGAAGGAGICTGGTCCTAC 38 H17
CAGGTCACCTTGAGGEGAGTCTGGTCCTGC 39 H25
GAGGTGCAGCTGGTGGAGT CTGEEEGAGGT G 40

The antibodies of the present invention may be used to isolate and purify Flk-1
KDR (VEGFR-2) positive tumor cells, i.e., tumor cells expressing KDR, using
conventional methods such as affinity chromatography (Dean, P.D.G. et al,
Affinity Chromatography: A Practical Approach, IRL Press, Arlington, VA, 1985).
Other methods well known in the art include magnetic separation with antibody-
coated magnetic beads, cytotoxic agents, such as complement, conjugated to the
antibody, “panning” with an antibody attached to a solid matrix, and flow cytometry
(FACS).

Monitoring Levels of VEGF and VEGF Receptors In Vitro or In Vivo

The antibodies of the present invention may be used to monitor the levels of VEGF
or VEGF receptors in vitro or in vivo in biological samples using standard assays
and methods known in the art. Some examples of biological samples include
bodily fluids, such as blood. Standard assays involve, for example, labeling the
antibodies and conducting standard immunoassays, such as radioimmunoassays, as

is well know in the art.

Standard recombinant DNA techniques useful in carrying out the present invention
are described in the literature (Sambrook et al., "Molecular Cloning, "Second
Edition, Cold Spring Harbor Laboratory Press, 1987; Ausubel et al, (Eds) "Current
Protocols in Molecular Biology, "Green Publishing Associates/Wiley-Interscience,

New York, 1990).

Administration

The receptor antibodies of the present invention can be administered for therapeutic
treatments to a patient suffering from a tumor in an amount sufficient to prevent,
inhibit, or reduce the progression of the tumor, e.g., the growth, invasiveness,

metastases and/or recurrence of the tumor. An amount adequate to accomplish this
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purpose is defined as a therapeutically effective dose. Amounts effective for this
use will depend upon the severity of the disease and the general state of the patient’s
own immune system. Dosing schedules will also vary depending on the disease
state and status of the patient, and will typically range from a single bolus dosage or
continuous infusion to multiple administrations per day (e.g., every 4-6 hours), or as
indicated by the treating physician and the patient’s condition. It should be noted,

however, that the present invention is not limited to any particular dose.

The present invention can be used to treat any suitable tumor, including, for
example, tumors of the breast, heart, lung, small intestine, colon, spleen, kidney,
bladder, head and neck, ovary, prostate, brain, pancreas, skin, bone, bone marrow,
blood, thymus, uterus, testicles, cervix or liver. Preferably, the methods of the
present invention are used when the tumor is a tumor of the colon or when the

tumor is a non-small cell lung carcinoma (NSCLC).

Furthermore, the tumors of the present invention preferably have aberrant
expression or signaling of VEGFR. Enhanced signaling by VEGFR has been
observed in many different human cancers. High levels of VEGFR-2 are
expressed by endothelial cells that infiltrate gliomas (Plate et al., Nature, 359:845,
1992). VEGFR-2 levels are specifically upregulated by VEGF produced by
human glioblastomas (Plate et al., Cancer Res., 53:5822, 1993). The finding of
high levels of VEGFR-2 expression in glioblastoma associated endothelial cells
(GAEC) indicates that receptor activity is probably induced during tumor formation
since VEGFR-2 transcripts are barely detectable in normal brain endothelial cells.
This upregulation is confined to the vascular endothelial cells in close proximity to

the tumor.

The present invention is useful for inhibition or reduction of tumor growth. By
inhibition or reduction of tumor growth is meant prevention, inhibition, or reduction

of the progression of the tumor, e. g, the growth, invasiveness, metastases and/or
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AATACACGGCCTGICCACGECEG 50 H250
AATACATGECGGTGTCCGAGGCCT 51 DJ gene-forward CDR3-1 |

GATCTGAGGACACGECCGTGTATTACTGT 152 WO
2008/ 153237PCT1KR20071003077

recurrence of the tumor. In addition, the present invention can also be useful in
treating an angiogenic condition, such as atherosclerosis, arthritis, macular
degeneration and psoriasis. The identification of those patients that have
conditions for which the present invention is useful is well within the ability and

knowledge of one skilled in the art.

In the present invention, any suitable method or route can be used to administer the
VEGEFR antibodies, for example, oral, intravenous, intraperitoneal, subcutaneous, or
intramuscular administration. The dose of antagonist administered depends on
numerous factors, including, for example, the type of antibodies, the type and
severity of tumor to be treated and the route of administration of the antibodies. It
should be emphasized, however, that the present invention is not limited to any

particular method or route of administration.

In one alternative embodiment, the VEGFR antagonist and can be administered in
combination with one or more antineoplastic agents (US 6,217,866). Any suitable
antineoplastic agent can be used, such as a chemotherapeutic agent or radiation.
Examples of chemotherapeutic agents include, but are not limited to, cisplatin,
doxorubicin, paclitaxel, irinotecan (CPT-11), topotecan or a combination thereof.
When the antineoplastic agent is radiation, the source of the radiation can be either
external (external beam radiation therapy-EBRT) or internal (brachytherapy-BT) to
the patient being treated. The dose of antineoplastic agent administered depends
on numerous factors, including, for example, the type of agent, the type and severity
of tumor being treated and the route of administration of the agent. It should be

emphasized, however, that the present invention is not limited to any particular dose.

In an additional alternative embodiment, the VEGFR antibody of the present
invention can be administered in combination with one or more suitable adjuvants,
such as, for example, cytokines (for example, IL-10 and IL-13) or other immune

stimulators. See, for example, Latrivee et al., supra. It should be appreciated,
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AGGCCTCGGACACCGCCATGTATTACTGT 56 DJ gene-back JH UL |
CTGAGGAGACGGTGACC 57 V-DJ fusion H48Sfil-for
GCGATGECCCAGCCGEECCATGECCCAGRTGCA GCTGGTRSAGIC 58

however, that administration of only the VEGFR antagonist is sufficient to prevent,

inhibit, or reduce the progression of the tumor in a therapeutically effective manner.

In addition, the VEGFR antibody can be administered as a ligand conjugate, which
binds specifically to the receptor and delivers a toxic, lethal payload following
ligand-toxin internalization. Conjugates between toxins and the receptors were
designed with the aim of developing toxic agents specific for EGFR- or VEGFR-
overexpressing tumor cells while minimizing nonspecific toxicity. For example, a
conjugate composed of EGF and Pseudomonas endotoxin (PE) was shown to be
toxic toward EGFR-expressing Hela cells in vitro. Various agents, including
thioridazine and adenovirus, can enhance cellular uptake of the conjugate, as well as

increase the cytotoxicity of the conjugate.

It is understood that the VEGFR antibodies of the present invention, where used in a
mammal for the purpose of prophylaxis or treatment, will be administered in the
form of a composition additionally comprising a pharmaceutically acceptable
carrier. Suitable pharmaceutically acceptable carriers include, for example, one or
more of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and the
like, as well as combinations thereof. Pharmaceutically acceptable carriers may
further comprise minor amounts of auxiliary substances such as wetting or
emulsifying agents, preservatives or buffers, which enhance the shelf life or
effectiveness of the binding proteins. The compositions for the injection may, as is
well known in the art, be formulated so as to provide quick, sustained or delayed

release of the active ingredient after administration to the mammal.

The VEGFR antibodies of the present invention may be in a variety of forms.
These include, for example, solid, semi-solid and liquid dosage forms, such as
tablets, pills, powders, liquid solutions, dispersions or suspensions, liposomes,
suppositories, injectable and infusible solutions. The preferred form depends on

the intended mode of administration and therapeutic application.
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HA75fi | - back GGAATTCGGCCCCCGAGGCCTGARGAGACRGT GACC 61
cf.) R Aor G S Cor GTo obtain a VL gene, 1st PCR
was performed using each of prinmers (Table 2) for

| anbda gene anplification and priners (Table 3) for
kappa gene anplification, and 5 each of the anplified
fragnents was subjected to 2nd PCR using priners

(Sedtbaibodied ¢da repbbeBin a anchnied Nl kﬁﬁ@lhﬁ?tﬁ@harmacemlcal art.
106- 108) having a BstXl digestion site at the 5  end

ald makeng'the rpmiesitien, 2thePagtiver ingredient evitlonsually be mixed with a
L%ll ¥ g% ri da@%eeg%eg’rzgg(%r envff)segrwn {jn gEcarrler N?uch may, for
example, be in the form of a capsule, sachet, paper or other container. When the
carrier serves as a diluent, it may be a solid, semi-solid, or liquid material, which
acts as a vehicle, excipient or medium for the active ingredient. Thus, the
composition may be in the form of tablets, lozenges, sachets, cachets, elixirs,
suspensions, aerosols (as a solid or in a liquid medium), ointments containing for
example up to 10% by weight of the active compouhd, soft and hard gelatin
capsules, suppositories, injection solutions, suspensions, sterile packaged powders,

and a topical patch.
Radiation

The source of radiation, used in combination with a VEGF receptor antagonist, can
be either external or internal to the patient being treated. When the source is
external to the patient, the therapy is known as external beam radiation therapy
(EBRT). When the source of radiation is internal to the patient, the treatment is

called brachytherapy (BT).

The radiation is administered in accordance with well known standard techniques
using standard equipment manufactured for this purpose, such as AECL Theratron
and Varian Clinac. The dose of radiation depends on numerous factors as is well

known in the art. Such factors include the organ being treated, the healthy organs

. in the path of the radiation that might inadvertently be adversely affected, the

tolerance of the patient to radiation therapy, and the area of the body in need of
treatment. The dose will typically be between 1 and 100 Gy, and more particularly
between 2 and 80 Gy. Some doses that have been reported include 35 Gy to the

spinal cord, 15 Gy to the kidneys, 20 Gy to the liver, and 65-80 Gy to the prostate.
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It should be emphasized, however, that the present invention is not limited to any
particular dose. The dose will be determined by treating physician in accordance

with particular factors in a given situation, including the factors mentioned above.

The distance between the source of the external radiation and the point of entry into
the patient may be any distance that represents an acceptable balance between
killing target cells and minimizing side effects. Typically, the source of the
external radiation is between 70 cm and 100 cm from the point of entry into the

patient.

Brachytherapy is generally carried out by placing the source of radiation in the
patient. Typically, the source of radiation is placed approximately 0-3 cm from the
tissue being treated. Known techniques include interstitial, intercavitary, and
surface brachytherapy. The radioactive seeds can be implanted permanently or
temporarily. Some typical radioactive atoms that have been used in permanent
implants include iodine-125 and radon. Some typical radioactive atoms that have
been used in temporary implants include radium, cesium-137, and iridium-192.
Some additional radioactive atoms that have been used in brachytherapy include

americium-241 and gold-198.

The dose of radiation for brachytherapy can be the same as that mentioned above
for external beam radiation therapy. In addition to the factors mentioned above for
determining the dose of external beam radiation therapy, the nature of the
radioactive atom used is also taken into account in determining the dose of

brachytherapy.

Chemotherapy

Chemotherapeutic agents include all chemical compounds that are effective in

inhibiting tumor growth. The administration of chemotherapeutic agents can be
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accomplished in a variety of ways including systemically by the parenteral and
enteral routes. In one embodiment, the VEGF receptor antagonist and the
chemotherapeutic agent are administered as separate molecules. In another
embodiment, the VEGF receptor antagonist is attached, for example, by conjugation,

to a chemotherapeutic agent.

Examples of chemotherapeutic agents include alkylating agents, for example,
nitrogen mustards, ethyleneimine compounds and alkyl sulphonates; antimetabolites,
for example, folic acid, purine or pyrimidine antagonists; mitotic inhibitors, for
example, vinca alkaloids and derivatives of podophyllotoxin; cytotoxic antibiotics;

compounds that damage or interfere with DNA expression.

Additionally, chemotherapeutic agents include antibodies, biological molecules and
small molecules, as described herein. Particular examples of chemotherapeutic
agents or chemotherapy include cisplatin, dacarbazine (DTIC), dactinomycin,
mechlorethamine (nitrogen mustard), streptozocin, cyclophosphamide, carmustine
(BCNU), lomustine (CCNE), doxorubicin (adriamycin), daunorubicin, procarbazine,
mitomycin, cytarabine, etoposide, methotrexate, 5- fluorouracil, vinblastine,
vincristine, bleomycin, paclitaxel (taxol), docetaxel (taxotere), aldesleukin,
asparaginase, busulfan, carboplatin, cladribine, dacarbazine, floxuridine,
fludarabine, hydroxyurea, ifosfamide, interferon alpha, leuprolide, megestrol,
melphalan, mercaptopurine, plicamycin, mitotane, pegaspargase, pentostatin,
pipobroman, plicamycin, streptozocin, tamoxifen, teniposide, testolactone,
thioguanine, thiotepa, uracil mustard, vinorelbine, chlorambucil, taxol and

combinations thereof.

The present invention also includes kits for inhibiting tumor growth comprising a
therapeutically effective amount of an EGFR antagonist and a therapeutically
effective amount of a VEGFR antagonist. The EGFR or VEGFR antagonist of the

inventive kits can be any suitable antagonist, examples of which have been
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éq_és_l_%%é %If)&’v‘e %%@&@%@@'ﬁmﬁw of the kit comprises an

YCAGGA

antibody or functional equivalent thereof, specific for EGFR. Alternatively, and
also preferably, the EGFR antagonist of the kit comprises a small molecule specific
for EGFR. The VEGFR antagonist of the kit preferably comprises an antibody or
functional equivalent thereof, specific for VEGFR. Alternatively, the VEGFR
antagonist of the kit preferably comprises a small molecule specific for VEGFR.
In addition, the Kkits of the present invention can further comprise an antineoplastic
agent. Examples of suitable antineoplastic agents in the context of the present
invention have been described herein. The kits of the present invention can further

comprise an adjuvant, examples of which have also been described above.

Accordingly, the receptor antibodies of the present invention can be used in vivo
and in vifro for investigative, diagnostic, prophylactic, or treatment methods, which
are well known in the art. Of course, it is to be understood and expected that
variations in the principles of invention herein disclosed can be made by one skilled
in the art and it is intended that such modifications are to be included within the

scope of the present invention.

Examples

Hereinafter, the present invention will be described in further detail. It is to be
understood, however, that these examples are illustrative purpose only and are not

to be construed to limit the scope of the present invention.

Example 1: Establishment of KDR-Fc¢ secreting cell line

The gene corresponding to the extracellular domains (ECDs) 1-3 of the KDR gene
(accession no. AF063658 in GenBank) was amplified from a human placental

c¢DNA library (Clonetech, USA). The amplification was carried out using the
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T, R Aor G Y. Tor C W Aor T Table :3: Priner
sequence for anplifying Kappa gene fragnent Vic
forward SEQ I D NO K12 GACATCCAGATGACCCAGICTCCATCCTCCC
83 K13 GACATCCAGATGACCCAGICTCCATCCTCA 84 K14

primers KDR 1F (SEQ ID NO: 21) and KDR 3R (SEQ ID NO: 22) having BamHI

and Nhel digestion sites respectiely.

SEQ ID NO: 21: 5-CGC GGATCC ATGGAG AGCAA-3'
SEQ ID NO: 22: 5'-CCGCTAGC TTTTTCATGGACCCTGACA-3'

To produce a KDR(ECDI1-3)-Fc chimeric protein, a pcNA3-BACE-Fc vector
(Korean Patent Publication 10-2005-0032177) composed of a BACE-Fc¢ protein
gene inserted into a pcDNA3 vector (Invitrogen, USA) was digested with BamHI
and Nkel, and then ligated with the PCR fragment digested with the same restriction
enzymes. The Fc¢ domain was amplified by PCR using the primers ThFc-F (SEQ
ID NO: 23) and MycFc-R (SEQ ID NO: 24) so as to have a thrombin digestion site
and a myc tag, and the amplified fragment was ligated with the vector using Nfel

and Xhol sites, thus constructing pcDNA3-KDR D123tFem.

SEQ ID NO: 23: 5'-CCGCTAGCAGCGGCCTGGTGCCGCGCGGCAGCG
ACAAAACTCAC-3"

SEQ ID NO: 24: 5'-GGCTCGAGTCACAGGTCTTCCTCAGAGATCA

GC TTCTGCTCTTACCCGGAGAC-3'

The pcDNA3-KDR D123tFem consists of a base sequence encoding amino acid
residues 1-327 comprising the secretion signal sequence and extracellular domain of
human KDR, a base sequence encoding a thrombin recognition site (SSGLVPRGS),
a base sequence encoding 227 amino acids corresponding to the Fc domain of
human immunoglobulin G (hIgG), and a base sequence (EQKLISEEDL) encoding
the myc tag (FIG. 1).

For epitope mapping of antibodies, KDR (ECD1-2)-Fc¢ (amino acid residues 1-222)
and KDR(ECD2-3)-Fc¢ (amino acid residues 1-327 (A24-116)) were prepared. To

clone KDR (ECD1-2), the prepared sequence was amplified by PCR using a primer
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AACATCCAGATGACCCAGTCTCCATCCTT 88 K18 GC
CATCCAGTTGACCCAGICTCCAT 89 K19 GC CATCCGGATGAC
CCAGTCTCCATTCTCC 90 K20 GICATCTGGATGACCCAGICTCCATCCTTA
91

KDR 1F (5’-CGC GGATCC ATGGAG AGCAA: SEQ ID NO: 25) and a primer
KDR 12R (5’-CTA GCTAGC CCTAT ACCCT ACAAC GACA-3’: SEQ ID NO:
26), and then the PCR amplified fragment was inserted into pcDNA3-KDR
D123tFcm digested with BamHI and Nhel, thus preparing pcDNA3-KDR D12tFem.
To clone KDR (ECD2-3), a PCR fragment of the primer KDR 1F and the primer
KDR 23SR (SEQ ID NO: 26) and a PCR fragment of the primer KDR 23SF (SEQ
ID NO: 27) and the primer KDR 23R (SEQ ID NO: 28) were amplified by overlap
PCR. The resulting PCR fragment was inserted into pcDNA3-KDR D123tFcm
using BamHI and Nhel sites, thus preparing pcDNA3-KDR D23tFem (FIG. 2).

SEQ ID NO: 26: 5'-ACA TAACCC ACAG AGGCG GCCCGGG TCTCCA-3'
SEQID NO: 27: 5GACCCGGGCCGCCTCTGTGGGTTATGTTCAAGATTACAGA-3'
SEQ ID NO: 28: 5'-CTA GCTAGC TTTTTCA TGGACCCTGACA-3'

To produce a KDR(ECD)-Fc chimeric protein, the above-prepared pcDNA3-KDR
D123tFem vector was transfected into CHO-DG44 cells (Aprogen, Korea), and the
cells were cultured in o-MEM(GibCo, USA), containing 10% dFBS (Gibco, USA)
and 500 pg/ml G418 (geneticin; Sigma, USA). To optimize the expression of the
KDR(ECD)-Fc¢ chimeric protein, the cells were cultured in CHO-SFM2 medium
(Gibco) in the presence of MTX (methotrexate, Sigma), while the MTX
concentration was increased. As a result, it was confirmed that the protein was

optimally expressed at 700 nM MTX.

The produced protein was purified using protein A affinity chromatography (protein
A-Sepharose, GE healthcare) and size exclusion chromatography (Hiload superdex
»200, GE healthcare) and stored in 10 mM phosphate buffer (pH 7.0) containing 150
mM NaCl. FIG. 3 shows the results of SDS-PAGE of KDR(ECD1-3)-Fc purified

according to the above method.

Example 2: Preparation of complete human (naive) single chain antibody (ScFv)
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5 purification kit (oligotex mRNA preparation kit, Qiagen, USA).
treated using an RT-PCR system (ThermoScript RT-PCR system, Gibco-BRL,
USA) to obtain cDNA. To obtain a VH gene, each of a V gene fragment and a DJ
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K21 GATATTGTGATGACCCAGACTCCACTCTCTCTGI 92 K22
GATATTGTGATGACCCAGACTCCACTCTCCCTCGC 93 K23

GATRTTGTGATGACTCAGICTCCACTCTC 95 K25

PCT/KR2007/003077

GAAATTGTGTTGACRCAGICTCCAG 96 K27
GACATCGTGATGACCCAGTICTCCAG 97 VKAl

GATGITGTGATGACTCAGI CTCCACTCTCCCTGCC CGTCACCCTTGGAC

phage display library

Total RNA was obtained from five healthy bone-marrow donors using TRI reagents
(Sigma), and based on the total RNA, mRNA was purified using an mRNA
The mRNA was

fragment was amplified using the primers shown in Table 1, and each of the

amplified DNA fragments was amplified by 2" PCR using primers (SEQ ID NOS:

29-61) having Sfil restriction enzyme sites at the 5' end and the 3' end.

Table 1: Primer sequence for amplifying VH and DJ gene fragments

VH gene-forward SEQ ID NO:
HO5 GARGTGCAGCTGGTGGAGTC 29
HO6 CAGSTGCAGCTGCAGGAGTC 30
HOS8 CAGGTACAGCTGCAGCAGTC 31
HO09 CAGRTGCAGCTGGTGCAGTCTGGGG 32
H11 GAGGTGCAGCTGGTGCAGTCTGGAGCA 33
H12 CAGGTTCAGCTGGTGCAGTCTGGAG 34
H13 CAGGTTCAGCTGGTGCAGTCTGGGG 35
H14 CAGGTCCAGCTGGTACAGTCTGGGG 36
H15 CAGGTCACCTTGAAGGAGTCTGGTCCTGT 37
H16 CAGATCACCTTGAAGGAGTCTGGTCCTAC 38
H17 CAGGTCACCTTGAGGGAGTCTGGTCCTGC 39
H25 GAGGTGCAGCTGGTGGAGTCTGGGGGAGGTG 40
H32 CAGGTGCAGCTACAGCAGTGGGGCG 41
VH gene-back
H210 AATACACGGCCGTGTCCTCAGATC 42
H210L AATACACGGCCGTGTCCTCAGATCTCAGGCTG 43
CTCAGCTCCATGTAGGCTGAG
H211 AGCTCCATGTAGGCTGTGTCT 44
H212 AGCTCCATGTAGGCTGTGCTCATAGACC 45
H213 AGCTCCATGTAGGCTGTGCTTGTGGACA 46
H214 AGCTCCATGTAGGCTGTGCTTATGGAG 47
H220 AAGGACCACCTGCTTTTGGAGG 48
1230 AATACACGGCCGTGTCCTCGGCTCTCAGACTG 49
TTCATT
H240 AATACACGGCCTGTCCACGGCGG 50
H250 AATACATGGCGGTGTCCGAGGCCT 51
DJ gene-forward
CDR3-1 | GATCTGAGGACACGGCCGTGTATTACTGT 52
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98 VK10 GAAATTGIGCTGACTCAGTCTCCAGACTTT 99 VK30
GACATCCAGATGACCCAGTI CTCCATCCTCCCTGTC TGCATCTGTAGGAG 100
wOoshiazk7 K28 TCCTCCACGITTGATTTCCACCTTGGT CCCT TECTER26@803077

TCCTCCACGTTTGATCTCCAGCTTGGTCCCC 102 K30
TCCTCCACGTTTGATATCCACTTTGGICCCAG 103 K31
TCCTCCACGTTTGATCTC CAC CTTGGICCCTCC 104

CDR3-2 CCTCCAAAAGCCAGGTGGTCCTT 53
CDR3-3 GAGCCGAGGACACGGCCGTGTATTACTGT 54
CDR3-4 CCGCCGTGGACACGGCCGTGTATTACTGT 55
CDR3-5 AGGCCTCGGACACCGCCATGTATTACTGT 56

DJ gene-back
JH-Ul | CTGAGGAGACGGTGACC | 57
V-DJ fusion
Hassfilfor | GCGATGGCCCAGCCGGCCATGGCCCAGRTGCA 58
GCTGGTRSAGTC
. GCGATGGCCCAGCCGGCCATGGCCCAGRTCAC
HA9Sfil-for | -1 ARGGAGTC >
H50SfiLfor | GCGATGGCCCAGCCGGCCATGGCCCAGGTRCA 60
GCTRCAGSAGT
HA7SELback giééTTCGGCCCCCGAGGCCTGARGAGACRGT 61

cf)R:AorG;S:Cor G

To obtain a VL gene, 1* PCR was performed using each of primers (Table 2) for
lambda gene amplification and primers (Table 3) for kappa gene amplification, and

5 each of the amplified fragments was subjected to 2" PCR using primers (lambda:
SEQ ID NOS. 76-81, and kappa: SEQ ID NOS. 106-108) having a BstXI digestion
site at the 5° end and the 3’ end.

Table 2: Primer sequence for amplifying Lambda gene fragment

VA forward SEQ ID NO:

LO1 CAGYCTGTGCTGACTCAG 62

L03 CAGCCTGTGCTGACTCAAT 63

L06 TCCTATGAGCTGACWCAG 64

L15 CAGYCTGTGCTGACTCAGCCGT 65

L.20 CAGTCTGTGCTGACGCAGCCG 66

L23 CAGTCTGCCCTGACTCAGCCTC 67

.24 CAGTCTGCCCTGACTCAGCCTG 68

125 CAGRCTGTGGTGACYCAGGAGCCCTCAC 69

L.26 CAGRCTGTGGTGACYCAGGAGCCATCGT 70

L28 TCCTATGAGCTGACWCAGCCACT 71

L34B AATTTTATGCTGACTCAGCCC 72

VA back

L35 CCTCCTCCACCTAGGACGGTGACCTTGG 7
TCCCAGTT

136 CCTCCTCCACCTAGGACGGTCAGCTTGG 74
TCCCTCCG

L37 CCTCCTCCACCGAGGGCGGTCAGCTGGG 75
TGCCTCCT
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GGTGGATCCAGCGGTGTGEGT TCCGATATTGIGA

TGACCCAGNCTCC 107 K36Bst Xl - back

GAATTCCACGAGECTGECTCCTCCACGT TTGATH TCCA 108

Cor_T. W Aor T To introduce the VH gene fragnent

WO

cf) H A

and the VL gene fragnent i VWhondP@hagyexnd vect or,

a

g'g‘;;g&&%@g%& (Kr ??E?ggggféﬂ%cgg&mwmmmwet Fod
o | STGIEACOTGTOOOTooTRT |
vorer | SRRSO |
e | ST RCTpToOoToooT |
LATBSXor | 1 GO TOACYCAGGA 50
e | SERC |
L38pstxi-back | OAATICCACGAGGCTGOCTCCTCCACEK -

cHKiGorT;R:AorG; Y: TorC; W: Aor T

Table 3: Primer sequence for amplifying Kappa gene fragment

V« forward SEQ ID NO:

K12 GACATCCAGATGACCCAGTCTCCATCCTCCC 83
K13 GACATCCAGATGACCCAGTCTCCATCCTCA 84
K14 GACATCCAGATGACCCAGTCTCCATCTTCYG 85
K15 GACATCCAGATGACCCAGTCTCCTTCCA 86
K16 AACATCCAGATGACCCAGTCTCCATCTGCCA 87
K17 AACATCCAGATGACCCAGTCTCCATCCTT 38
K18 GCCATCCAGTTGACCCAGTCTCCAT 89
K19 GCCATCCGGATGACCCAGTCTCCATTCTCC 90
K20 GTCATCTGGATGACCCAGTCTCCATCCTTA 91
K21 GATATTGTGATGACCCAGACTCCACTCTCTCTGT 92
K22 GATATTGTGATGACCCAGACTCCACTCTCCCTGC 93
K23 GATATTGTGATGACCCAGACTCCACTCTCCTCA 94
K24 GATRTTGTGATGACTCAGTCTCCACTCTC 95
K25 GAAATTGTGTTGACRCAGTCTCCAG 96
K27 GACATCGTGATGACCCAGTCTCCAG 97

VKAL GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCC 08

CGTCACCCTTGGAC
VK10 GAAATTGTGCTGACTCAGTCTCCAGACTTT 99
VK30 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTC 100
TGCATCTGTAGGAG
Vi back
K28 TCCTCCACGTTTGATTTCCACCTTGGTCCCTTG 101
K29 TCCTCCACGTTTGATCTCCAGCTTGGTCCCC 102
K30 TCCTCCACGTTTGATATCCACTTTGGTCCCAG 103
K31 TCCTCCACGTTTGATCTCCACCTTGGTCCCTCC 104
K32 TCCTCCACGTTTAATCTCCAGTCGTGTCCCT 105
Vk BstX1
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5 was used. To introduce the VL gene fragnent, three
Bst XI domai ns (236, 365 and 488) present in the |ac

woresrexsor gene (lad) of the pAK100 vector wePETHKR26ei1764d3077

10

15

20

25

usi ng the Qui kchange site-specific nutagenesis kit
(Stratagene, USA). Using the nodified pAK100 vector,
to prepare a backbone vector for the construction of
the ScFv library, the heavy chain V gene, anplified
&h 5‘1995(? % HOGGPHEGATICCASEQG T NGEGTOCROACAAE CAIGA H230

ner IrEQ TEAGCCAGITTICENd the DJ gene fragnent,
@'4{3 ﬁfié(ﬁ%r UsGOTGGhAG CCAREGG T TG TTEEQATRTNGTG24) and 107

+U orTqmcc(:&E@/@ﬂ:(NO 57), were subjected tg

nma%(w G RAB S Ch CCATR A TSI CORI¢ ABG B TGATREQ 1D

NO gk, ahdr¢dg resulting heavy chain variable redion 108
was dlggested W Ih ST _and figated into the nodified
pAKL100OVEA-&r ol gWs et i t h the same enzyne. To 15
introduce a light chain and a |inker, the heavy chain
region was anplified using priners (forvvard SEQ I D

NEY i diu@éqﬁleb@q?v@ﬁlg fﬁ%&%ﬂt[}aﬂ\éptheuﬁ, ge g@q‘fef_é%ﬁedt' 98 a phagemid

chai n sequence o n 4-1BB anti

(Vetegn PAKAO0 Wb (Ridbber,2000r 8N348Minmunes Mewods,i 20 :35, 1997)
using each of prinmers (forward: SEQ ID NO 111; and
beekveed: Br@tr@luethe Vi) gemhEagment, fthesg ByrXg demadns (236, 365 and

E@%n@gg%tlﬁg%&%gﬁtﬁgﬁségrg%% I g&nﬁloo f@@h %esftor were mutated
RS R %ﬁltﬁglnégsﬁéﬂg{%@%afg%ﬁﬁr%eﬁ%ﬁgﬁfg@rﬁﬂg&{g RORY  Using the

anoﬂIﬂb‘élT AKTAOAT are a BRbbke Nektol I8i the construction of the
CT ACCT CCT (?OGA GGCCCCCGAGGCCTGA- 3 258EQ

| Srﬁwdlbmm, ths heaqr slBtiedCgeacaMiifiatadngtse HOS primer (SEQ ID NO:

W%%W@%&%@%ﬁ fragment, amplified
PP A Bk (8P TGy e R RunfRSEQ D No:

d§pesied s%}elate%swkndamm Wae Hegsh PfSEQhﬂ) A @sﬁmmﬂ (SEQ ID
|ibrary 5 backbone vector. The résulting plasmd

dNGegilgdand tie eesSiting hestyr tledin onriablkyregiamavasi @ge:&eld with Sfil and
wi.th a heavy chain variabl e re ion-anplified PCR

fh&?@%ﬂﬂt%ﬂ&umf 9%@@5&9@& Gten digasied yith theyseee enzyme To

1é1frp§h?es€1r lgtg SIfl ea%tgzg llnkgr glgt | OT ngl(g%g?io(égn‘g% ampllﬁed using
| Sl BfoY(15RV4ra9SE IHN@' d%k%a@%@?ﬂd elq'()?dand the light

ﬁ)’ 9:%n
fromthe col ony. € 3. Bi opanni ng

séhadk sequesice wetthel hnlmalﬁXfﬁ-I”IEE adtibedy (IrBYO6) (Kblhﬁnm}ﬂent Publication
phase and rescued with the ML3KO7 hel per

h
rAKIRHEHS) sy amplcdsing ene pfmngxsv(ﬁi “ged’ SEQ ID NO: 111:

é@, Wk%aré%é%ﬁ(ﬁ ﬂ{ﬁ)( ZEISF {)i 6? rtagfr{]qu%glm inserted into the
o R R p—

&nerdi@&mﬁ{gﬂ'ﬂ@ﬂEtaRPEﬁls HERE AAhnPiBaEs 1ibt£§kba0RBone vector.
i ncubated i n 2% ski med k/ PBS sol ution

c

106

N — QT
=

SEQ ID NO: 109: 5'-CGAATTTCTAGATAACGA-3'

SEQID NO: 110: 5'-CCTCCGCCACTACCTCCTCCTCCGAGGCCCCCGAGGCCTGA-3'
SEQ ID NO: 111: 5'-GGTAGTGGCGGAGGAGGCTCCGGTGGA TCCAGCGGTGTGG
GTTCCGATATTGTG-3'
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20 containing 500 ug/mM of a human Fc protein at 37C
for 1 hour in order to renove phages show ng

woaensiisseaman Fc. The KDR (human VEGFR- 2) used BET/&mR2007/003077

10

15

20

25

antigen was KDR(ECD1-3)-Fc conprising 1gG|like domains

1, 2 and 3 of the extracellular domain of KDR The 25

KDR( ECD1- 3) - Fc stable cell |line prepared in Exanple 1

was cul tured, and KDR(ECD1-3)-Fc was purified fromthe

cul t YEAAPGR): |1 1bi &AL BRI At @R GHEIeE(NENEGCACGTTTGATTTC-3
Denmar k) coated wi th KDR(ECD1-3)-Fc (10 dughle) were

first bI ocked with 2% ski mmed m | k/ PBS at room

temperature for 2 hours, 30 and then inocul ated w
anzprden@lmtmducofhghh @hpﬁnﬂa@@l@d@mlans,r%@hmq eam@ﬂﬁ@dnhght chain (x,

¢Bsarizh oﬁqr&wri%vev@ts it R TP and inskad dnisy hegitibody library
tﬂfag%%}wn}\\/l}%ﬁ Ton "{T“ e?ﬁﬂ e PRAYS; aseldi'%e%@'ed""\kﬁhl a Al restriction

e so tion room

ead GighRid Wethmh Hehes - chhle vﬁhubl%drdgﬁmanmmddef’CR fragment
toggl?land toget her with 10§ of m d-1og-phase XL1-Bl ue s
qebvisuslyatdigdsted owith0 Sfilnut &he dlghttmeplashn&ewasl ttrangtected  into
for 30 minutes. Then, the jnfected XL Bl ue cel |
eleetreTen-Bileal cpmpgtents il d&@%ﬁ?ﬁ?am% s \aTre@,UfI& a1 RcFv phage

Qver ni Fal.| ith
S g Bivrsigh e Ritoitoc Bl sbfiSer £ IR oy,
coati ng KDR(ECD1-3)-Fc into a 96-well plate (Nunc
USA) instead of the maxisorp tube. After the third
daamplg wdiopandiog med, the KDR 10 neutralizing ability
of the obtai ned phage was anal yzed t hrough VEGF
conpetition assays. For VEGF conpetition assays, a

g‘b@rlﬁlﬁ" al § Cg%ﬁgsg%wtsla g%%&@gﬂ}l o%%ﬁ%@%&%ﬁ%ﬁ@ and rescued
%ftlﬁltlgf?ﬁ ﬁK@ég d&lt %é r@‘ﬂjfléalthm?e WJ%AZI negs r¥&@fting library was

a mxture
re@astifidtd inl QxIYar %ed@'ﬁ (=AY GK; E@nwllﬁllﬁgvﬁt Ip(glélml a)lfmhrll@mmphenlcol
of phage at roomtenperature for 1 hour, | aced in

el Oneg/imladf Kanenpyicin endisuppdéinonted with rlenM II%\ G ebd® C overnight.
tenperature for 2 hours. The reaction solution was
washed with PBS, allowed to react with a rabbit

Ol? Q’f’éisb%%g élﬁ%&d 3 efs, @G@@%@ Sa?}g%‘ngf 9 %%sﬂspended in

hou O react - wth an rsera |sh
H‘I‘SS?XR@@.&% n&® Hhdgatsestkoaak laambaté@bba%aemmmav milk/PBS solution
(Abcam UK) at 37 r for 1 hour. After the conpletion
ofontdiringes(0 igml efs humweinl Fapmteinl air37dev &robddumin hrder to remove
TMB sol ution (Sigm), and then nmeasured for absorbance
Ahagepshowing anti-Rymaddcas a result, it was seen that

6A6, 6H1, 6Gl and 6Cl1 could all i nhi bit the bindi ng of

VEGF to KDR, and anong them 6A6 and 6H1 showed the

hiighREIR aﬁlr{lhﬁ WEGFR e%ﬁ‘ﬁs‘%ﬁ'aéean\é% n&ba%q(m&@@mgﬂﬂe comprising
wer e sho have a bi ndi ng aff| Ity simlar tot _
CiféG’slhke caoshinsctied21end 13 ( bér thenaktracelhdherdadaino cfs KDR.  The

11) phage obtained in Exanple 4. The DNA sequences,
dﬁD&ﬁ &5 i33Fqueiabls celld loprpwated;ienExample ghewas cultured, and

KRR e aie Dy fereforgt ceflifrrac ooot)
ScFv were expressed as heavy chain CDR 1 (SEQ I D NG

113 and SEQ ID NGO 114),
Maxisorb Star tubes (Nunc, Denmark) coated with KDR(ECDI1-3)-Fc (10 ug/ml)

were first blocked with 2% skimmed milk/PBS at room temperature for 2 hours,

30 and then inoculated with 5.4 x 10" pfu of the phage stock at room temperature for 1
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heavy chain CDR 2 (SEQ ID NO 115 and SEQ ID NO 116),
heavy chain CDR 3 5 (SEQ ID NO 117 and SEQ I D NO

WO 24B)153837 ght chain CODR 1 (SEQ ID NO 119 and BEQKIR2)07/003077
NO 120), light chain COR 2 (SEQ ID NO 121 and SEQ I D
NGO 122), light chain COR 3 (SEQ ID NO 123 and SEQ I D
NO 124), heavy chain variable regions (SEQ ID NGO 125
and SEQ ID NG 20), light chain variable regl ons (SEQ

5 PR RSB el S B RS B 17 T

ch@i) and ebéro mashGEQO Ithn&Owith2BBSnd T&iE(bddﬁdl\iShaglzaﬂas eluted with 1 ml
Constructi on of reconstructed

nEQBM fresh nrlezh:ylaahne lSNbll@llla(terNm teaiperatureder 10 minutes.  The

) éﬁ@y@éiwé% der l’?_‘ﬁ‘lfgilﬂ!\sﬁ:g\}’ncilof ml('i: \fog-phase XL1-Blue cells
5 use%? TRPIE/ rﬁ%?@sz}m? @ﬁiﬁﬁs}&%@duﬂu %d f@vﬁnﬁateg 0 4i’ﬁen the infected

as positive ¢on roups re

e’TN-Blic Sywers cﬁlt@ﬂéﬁdinl Qtl% tg']‘l@cd%%oh@éihﬁfg 2)205(’5@’ plate at 30°C
| MC-1C11, a |ight chain vari abl'e gene was cl

uevengl,ghas Eoﬂewmgtlm fastppauniog- the sécond z(ridStlIurdl ganning processes
Sci ences (ial ned froma nouse na ye antibody Ilbraa%
(Vera peidorsaee fyesqatingn KLARAeDihal - Bimintor e%-wy Fldﬂte unc, USA)
t LR and LF Tabl e and..t
ol el AR ohE e ar st v DT BRI oo HAP R, the KDR
10 Bﬁéuﬂa 120k hblﬁ@;‘ ed tlhé"i)@ta?hel 5&{3%%3/\?\7&651@ P& W60 VEGF competition

pretreated wit'h Bst Xl . heavy chain vari ablfe gene
wassappl i fi ed by PCR usi ng a pTA- A5N2-10 cl one (LG
Life Sciences) as a tenplate with the prinmers shown in
Table 4. After each of the PCR reactions was perforned

PR T X Y B o Tl R
SRR ATRL LSS0 O U AR R RS 1 37T for 2

15 amslirsheThamplordplact MasowasHedpwiRGRPBS| ReidAhBn G khixture, obtained by
(HF1- HR4 pri mer air). Then, each of the anplifi ed

freagiiegtld wgsof ded GEGB1h3)5FcIW11tharu(g5t enhountsh of phage at room
VeBihsF e dah it %5%9 poediuraet el snale REpanG allowed to react at
?fo%pﬁle %ﬁg%ﬁgﬁ}\%gc of ?%Seql%%n?%c&@na%ﬁﬁoﬁm%ﬁ \99.&1%% with PBS,
allowed to react with a rabbit anti-KDR antibody (Reliatech, Germany) at 37 C for

20 1 hour, and allowed to react with an HRP (horse radish peroxidase)-conjugated goat
anti-rabbit antibody (Abcam, UK) at 37 C for 1 hour. After the completion of the
reaction, each well was color-developed with a TMB solution (Sigma), and then

measured for absorbance at 450 nm (FIG. 4).

25 As aresult, it was seen that 6A6, 6H1, 6G1 and 6C1 could all inhibit the binding of
VEGF to KDR, and among them, 6A6 and 6H1 showed the highest ability to
neutralize VEGF. Also, 6A6 and 6H1 were shown to have a binding affinity
similar to that of a reconstructed 1C11 (hereinafter referred to as 1C11) phage
obtained in Example 4. The DNA sequences, amino acid sequences and CDR

30 sequences of 6A6 (TTAC-0001) ScFv are shown in FIG. 5.
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WD 2008/ 153237PCT1KR20071003077 Table 4: LR and LF
pri mer Nane Sequence SEQ I D NO pTA-d9 07 |ight chain

WO HBATRNGT TC TCATCCAGTC TCCAGCAATC ATGICTGCAT BUOBREHBA3077

10

15

20

25

30

GAAGGTCACC ATAACCTGCA GTGCCAGCTC AAGTGTAAGT TACATGCACT
GGTTCCAGCA GAAGCCAGGC ACTTCTCCCA AACTCTGGAT TTATAGCACA
TCCAACCTGG CTTCTGGAGT CCCTGCTCGC TTCAGTGGCA GTGGATCTGG
GACCTCTTAC TCTCTCACAA TCAGCCGAAT GGAGGCTGAA GATGCTGCCA
CTTATTACTG CCAGCAAAGG AGTAGTTACC CATTCACGTT CGGCTCGGGG
ACAAAGTTGG AAATAAAA 131 pTA-ASN2- 10 heavy chain

QAGE TiHABRSeT end GEGRCARNG s@ﬂiﬁ@fc@é@6%@1ﬂ@®0]) ScFv
AGTCAAGTTG TCCTGCACAG CTTCTGGCTT CAACATTAAA GACTACTAT
m@memwm@@am@@&@@@@@@r@@\dr@ @ActﬂEQﬂQENO 114),

seremin RASOERCID STt AR o B ein CDR 3
?%%ﬁ?@‘é PG ER AR BN ALRE R FREIESO: 119 and

TOTEA IMQT@QI@IT COTNGAITeACSEQ ID NO: 122),
CA CTCCAT G LR CTGCAGAACC ACGAGECTGG CTCCTCCACG
'[ig‘ﬁTAlﬁTﬁOCDRB&'I(S@Q'GD N0G 123 and SEQ ID NO: 124), heavy chain variable
regions (SEQ ID NO: 125 and SEQ ID NO: 20), light chain variable regions (SEQ
ID NO: 126 and SEQ ID NO: 1), IgG heavy chain regions (SEQ ID NO: 127 and
SEQ ID NO: 128), and IgG light chain regions (SEQ ID NO: 129 and SEQ ID NO:

130).

Example 4: Construction of reconstructed IMC-1121(rIMC-1121) and IMC-
1C11(rIMC-1C11) phage vectors

In order to obtain IMC-1C11 ScFv (PCT/US2001/10504) and IMC-1121 ScFv
(PCT/US2002/006762) phage particles (Imclone) to be used as positive control

groups, the ScFv region of each antibody was cloned into the pAK vector.

For IMC-1C11, a light chain variable gene was cloned using, as a template, a pTA-
d9-07 clone (LG Life Sciences) obtained from a mouse na 4 ve antibody library
(LG Life Sciences). The clone was amplified by PCR using the LR and LF
primers shown in Table 4, and the amplified light chain variable gene was digested
with BstXI and ligated into a library backbone vector pretreated with BsiXI. A
heavy chain variable gene was amplified by PCR using a pTA-A5N2-10 clone (LG
Life Sciences) as a template with the primers shown in Table 4. After each of the
PCR reactions was performed using each of the primer pairs HF1-RI(A), HF2-
HR2(B), HF3-HR3(C) and HF4-HR4(D), and each of the amplified fragments was
amplified by overlap PCR using A-B (HF1-HR2 primer set) and C-D (HF3-HR4

primer pair), and then amplified by overlap PCR using A-B-C-D (HF1-HR4 primer
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134 HF1 CGGCCCAGCC GGECCATGECC CAGGTCAAGC TGCAGCAGIC
TGGEECAGAG CTTGIGEEGT CAGEGECC 135 HF2 GGCTTCAACA

WO 2008A828CTT CTATATGCA 136 HF3 GATTATGCCC CGARGITRBRA07/003077
GGGECAAGECC ACCATGACTG CAGACTCATC CTCCA 137 HF4
TACTGTAATG CATACTATGG TGACTACGAA GGCTACTGGG GCCAA 138
H Rl GICTTTAATG TTGAAGCCAG AAGITGIGCA G 139 HR2
ACTTCGCEEEC ATAATCAGAA TCACCATTCT CAGGATCAAT CCATCCAATC

16&90’." Rhen, each of the amplified fragments was treated with Sfil and ligated with
the 1C11 light chain gene-containing library backbone vector treated with Sfil.

Table 4 shows the PelB signal sequence and DNA sequence to amber (TGA) codon
of the phage vector (pAK-ricll).

51



GIATGCATTA
GGAGACGGTG

WO 2081155233a DNA v ATGAAATACC TATTGCCTAC

CAGTAATAG 141 H R4 CCGAGECCCC CGAGGCCTGA
ACCGITGGTCC CTTGECCCCA GTAGCCTTCG TA 142 r

GGCAGCCGCTGGATTGI TAT TACTCGCGEEC CCAGCCGECC ATGGCCCAGG

TCAAGCTGCA
AAATTGTCCT
CTGEGTGAAG

GCAGICTGEG GCAGAGCTTG TGEEGTCAGG GGECCTCAGIC

GCACAACTTC TGGCTTCAAC ATTAAAGACT TCTATATGCA

CAGAGECCTG AACAGECECCT GGAGIGGATT GGATGCEATTG
GATTATGCCC CGAAGITCCA GGGCAAGGECC

WI:‘ gﬂi(@ EEA;-AI ﬁi'l'}iAT(‘ CTCCAACACA_GCCTACCTGC AGCTCACGCAG

PCT/KR2007/003077

ACT ACGAAGG

CT |GAGGACACTG CCGTCTAKRI ekt GTAATGCA TACTATGGT G
CTACTGGEEC CAAGGGACCA CGGICACCGT. _CTCCTCAGET

SEQ ID

CCT

f
CTCGEEEECC
CAGCGGTGIG
143 WO 200
ACEGRAGARG
TCOA b T
ANGCACATCCA
ATCTGGGACC
CTGCCACTTA

[
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bt ai n | MC-
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HR3
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142

r1C11-ScFv
DNA

S AGBIRNARCTTARIOOALD GBI TYCATECAREFCCAGGCC
ACCXGEATAA TCEEAGAKZECITC AT TAATTERA GITENGT GG
ASASEITEABT TOBABCEGCCAGCGACACAGCTTCCGAGENAT T
METG AR T QI RIGA GRS A@E GG B! AtTS AVBE TG
C(FEAC 'A'%%T@AGHR& A¥86caner G O
i
(‘?é’ G%EBG?@A%"CG%%TCACT
Jes Adsaratte fohecrs
r FGCTIELAGA AP ATGC o
6 GROIICRAS w@%@i’%&%%@%&%m@ﬁ%@
wa CAden subj ected to A+13 and C overlap
i cagctabrary backbone vector. 20
CTTGGCCCCA GTAGCCTTCG TA
GCAGTCTGGG GCAGAGCTTG TGGGGTCAGG GGCCTCAGTC
GGAGTGGATT GGATGGATTG TCCTGAGAA TGGTGATTCT
CCTGACATCT GAGGACACTG CCGTCTATTA CTGTAATGCA
AGGTAGTGGC GGAGGAGGCT CCGGTGGATC CAGCGGTGTG

TECRATCATGTASHEINGTITIT (BOSBAACEETT GEECFEEATC
GRIACTATAAABCTGRANICT AIXNCCHCAAGT ABTAAGH T ACA
TEATGRTGCTE CTTACARITAACGE ACGHNMGHAGT SCTRACATG
(TARIETEChC ASFANGATETCETAEAEAG QTUETGEOIT
yCCP/QB‘d&ﬁ'A‘AgTAmAWI‘Aﬁ@AC@@GﬁﬁG’hECM&@QAA
f’ééAE &Tbneréca é?éjgé’ﬁGGGG
”CCW%C% one vect or
"f‘)AIClcﬁFC
| JQQGQSAQ rCIJ G ﬁﬁgﬁﬁ .QAGﬁﬁﬁﬁpf he hurBA—Ra
pHACAICAFRETAYA HFE1- HR2(B) and HF2- HR( C)
PréTESITTAAIG TTGANGCPAG AAGEISFERS 6r agnent  was
GTATGCATTA CAGTAATAG
ATGAAATACC TATTGCCTAC GGCAGCCGCTGGATTGTTAT
AAATTGTCCT GCACAACTTC TGGCTTCAAC ATTAAAGACT
GATTATGCCC CGAAGTTCCA GGGCAAGGCC ACCATGACTG
TACTATGGTG ACTACGAAGG CTACTGGGGC CAAGGGACCA
GGTTCCGACA TCGAGCTCAC TCAGTCTCCA GCAATCATGT

143

GETTBCGNCA GAAEICRCAR TRAAISTETECA GCCARTFEATGT
CUAGTAGABGCCCREETATT T (ATCCGAAATG@NEEATT TAT
TAAGTECCAGCCAANGEAGT ACBAAACTUARRACAGEAT CCEC
13 c AaEh Avsc TS BATAT GaALe0BGRGAAGCAGAGGE 3
Léxhddrcchae axmiccirhed
%P&%d&‘cﬁ%
The
Qg@@@g@; AT AT
e CEAGT GTA ARG B ASVAGTIAG] ﬁGPCR‘\‘%"HFCm G}SiqTﬁ@FGGG
h BTTICGHGHA AGAABCAGAT FCACLCAGRET CAGGATCAAT
CCGAGGCCCC CGAGGCCTGA GGAGACGGTG ACCGTGGTCC
TACTCGCGGC CCAGCCGGCC ATGGCCCAGG TCAAGCTGCA
TCTATATGCA CTGGGTGAAG CAGAGGCCTG AACAGGGCCT
CAGACTCATC CTCCAACACA GCCTACCTGC AGCTCAGCAG
CGGTCACCGT CTCCTCAGGC CTCGGGGGCC TCGGAGGAGG
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WD 2008/ 153237PCT1KR20071003077 Table 5: LF and HF
primer for cloning |light chain variable regi on Nane

wo Sagusesese SEQ | D NO YCGKL-136 heavy chain (t eRpi/amRre)07/003077

10

15

20

GAGGTGCAGC TGGTGGAGIC TGGEGGEGAGEC CTGGTCAAGC CTEEEEEGTC
CCTGAGACTC TCCTGIGCAG CCTCTGGATT CACCTTCAGT AGCTATAGCA
TGAACTGGEGT CCGCCAGGECT CCAGGGAAGG GECTGEAGIG GGTCTCATCC
ATTAGTAGTA_GTAGTAGITA CATACACTAC GCCAGACTCAG TGAAGEECCG
TTCACCATC TCTACABACEC AGGGEGABSAAL GTTEBSCATIATCTTGUArET GA
CAGTCTGAG AGAGCGAGEAGT ACEACCHICH TATAGTH@TIGL ASAAIAACA
ATCCTTTTG ATARGGCAGET CCCOGEMAOC THEATTACAG CACERICTAA

44 6Gl |i ghtaccitaGAT{A eophaetre)CcIGACATEITAGA GTGACECAGEC

CCATCTTCC GRETCTHGCATC CTEIACKAGA CBABAGTAACCGARCAGAGGT C
GGCGAGTCA  GEGTAARSETCABGTAL T TAGCT XTI IEEA T LA AEHAVCCA
GGAAAGCCC CoAMaCt €T EAIEINAHEC T AdISHACARATAG A KEAMGACS
GTCCCCCCA  AGAh KoPGGAGE Rl AsTC 1dPebtAMSEGAECAGAGECA

CCTCAATAA TETCRASEETG SAARAGAETEGEAACTTACTA TTGTCAACAG
“TGACAGIT TCCCTCTTTC GECGGAGEGA CCAAAGIGGA AATCAAACGT

GAGGACGCC 145 LF pri mer CCCCAGCGGI GTGGGITCCG ACA 146
LRL oRier 16" obtain IMC-1121, 6G1 was used as a template to clone a light chain

lalalalak_I_Nalk- -~

variable region. The 6G1 template was amplified by PCR using the primer pairs
LF-KRI1(A), LF1-LR2(B), LF2-LR3(C) and LF3-LR4(D), was amplified by overlap
PCR using A-B (LF-LR2 primer set) and C-D (LF2-LR primer pair), and was then

~ amplified by overlap PCR using A-B-C-D (LF-LR primer pair). The obtained

PCR fragment was treated with BsfXI and inserted into the library backbone vector
(reconstructed IMC-1121; hereinafter referred to as IMC-1121). The primers used

herein are shown in Table 5.

For the heavy chain variable region, the YGKL-136 clone having a sequence closest
to IMC-1121 among the clone sequences obtained from the human na & ve scFv
library (Example 2) was used as a template. The YGKL-136 clone was amplified
by PCR using each of the primer pairs HF-HR1(A), HF1-HR2(B) and HF2-HR(C),
was subjected to A+B overlap PCR (HF-HR2 primer pair), and was then subjected
to A+B and C overlap PCR (HF-HR primer pair). The produced PCR fragment
was treated with Sfil and ligated into a light chain-containing library backbone

vector.
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TGGTGACTCT GICTCCTATA GATGCAGACA CGGATGAT 147 LF1
pri mer TCTATAGGAG ACAGAGICAC CA 148 LR2 pri ner

WO 2ABAARCCTA ACCAGITGTC AATACCCTGA CTCGCCCG 148CT/KR2007/003077
primer TTGACAACTG GITAGECTGG TATCAGCAGA AACCAGGEG AAA
150 LR3 prinmer ACCTTGATGG GACCCCTGIG TCCAAATTGG
ATGCATCATA GATCAGGAGC TT 151 LR primer CCCCACGAGG
CTGCECTCCTC CA 152 HF primer CCGGCCCAGC CGGCCATGEC

GRS LAG I THE P Trob bt (HalhitabibT8gion

Name

Sequence

SEQI
NO:

YGKL-136
heavy chain
(template)

GAGGTGCAGC TGGTGGAGTC TGGGGGAGGC CTGGTCAAGC
CTGGGGGGTC CCTGAGACTC TCCTGTGCAG CCTCTGGATT
CACCTTCAGT AGCTATAGCA TGAACTGGGT CCGCCAGGCT
CCAGGGAAGG GGCTGGAGTG GGTCTCATCC ATTAGTAGTA
GTAGTAGTTA CATACACTAC GCAGACTCAG TGAAGGGCCG
ATTCACCATC TCCAGAGACA ACGCCAAGAA CTCACTGTAT
CTGCAAATGA ACAGTCTGAG AGCCGAGGAC ACGGCCGTGT
ATTACTGTGC GAGAGTCACA GATGCTTTTG ATATCTGGGG
CCCCGGAACC CTGGTCACCG TCTCCTCA

144

6G1 light
chain
(template)

GACATCCAGA TGACCCAGTC TCCATCTTCC GTGTCTGCAT
CTGTAGGAGA CAGAGTCACC ATCACTTGTC GGGCGAGTCA
GGGTATTAGC AGCTATTTAG GCTGGTATCA GCAGAAACCA
GGGAAAGCCC CTAAGCTCCT GATCTATGCT GCATCCAATT
TGCAAACAGG GGTCCCGCCA AGGTTCAGCG GCAGTGGATC
CGGGACAAGT TTCACTCTCA CCCTCAATAA TGTGCAGCCT
GAAGATTCTG CAACTTACTA TTGTCAACAG GCTGACAGTT
TCCCTCTTTC GGCGGAGGGA CCAAAGTGGA AATCAAACGT
GAGGAGCC

145

LF primer

CCCCAGCGGT GTGGGTTCCG ACA

146

LRI primer

TGGTGACTCT GTCTCCTATA GATGCAGACA CGGATGAT

147

LF1 primer

TCTATAGGAG ACAGAGTCAC CA

148

LR2 primer

TACCAGCCTA ACCAGTTGTC AATACCCTGA CTCGCCCG

149

LF2 primer

TTGACAACTG GTTAGGCTGG TATCAGCAGA AACCAGGG
AAA

150

LR3 primer

ACCTTGATGG GACCCCTGTG TCCAAATTGG ATGCATCATA
GATCAGGAGCTT

151

LR primer

CCCCACGAGG CTGGCTCCTC CA

152

HF primer

CCGGCCCAGC CGGCCATGGC CGAGGTGCAG CTGGTGCAGT
CTGGGGGAGG CCTGGTCA

153

HF1 primer

GTAGTAGTAG TAGTTACATA TACTACGCAG ACTCAGTGA

154

HF2 primer

TTACTGTGCG AGAGTCACAG ATGCTTTTGA TATCTGGGGC
CAAGGGACAA

155

HRI primer

TCACTGAGTC TGCGTAGTAT ATGTAACTAC TACTACT

156

HR2 primer

CTGTGACTCT CGCACAGTAA TACA

157

HR primer

CCGGCCCCCG AGGCCTGAGG AGACGGTGAC CATTGTCCCT
TGGCCCCAG

158

r1121-ScFv
DNA

ATGAAATACC TATTGCCTAC GGCAGCCGCT GGATTGTTAT
TACTCGCGGC CCAGCCGGCC ATGGCCGAGG TGCAGCTGGT
GCAGTCTGGG GGAGGCCTGG TCAAGCCTGG GGGGTCCCTG
AGACTCTCCT GTGCAGCCTC TGGATTCACC TTCAGTAGCT
ATAGCATGAA CTGGGTCCGC CAGGCTCCAG GGAAGGGGCT
GGAGTGGGTC TCATCCATTA GTAGTAGTAG TAGTTACATA
TACTACGCAG ACTCAGTGAA GGGCCGATTC ACCATCTCCA
GAGACAACGC CAAGAACTCA CTGTATCTGC AAATGAACAG
TCTGAGAGCC GAGGACACGG CCGTGTATTA CTGTGCGAGA
GTCACAGATG CTTTTGATAT CTGGGGCCAA GGGACAATGG
TCACCGTCTC CTCAGGCCTC GGGGGCCTCG GAGGAGGAGG

159
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HF1 prinmer GIAGTAGTAG TAGITACATA TACTACGCAG ACTCAGIGA
154 HF2 prinmer TTACTGIGCG AGAGTCACAG ATGCTTTTGA

WO ZHBATRSECC CAAGGGACAA 155 HR1 primer TCACTGABTTUKR2007/003077
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TGCGTAGTAT ATGTAACTAC TACTACT 156 HR2 pri mer

CTGTGACTCT CGCACAGTAA TACA 157 HR prinmer CCGECCCCCG
AGGCCTGAGG AGACGGTGAC CATTGTCCCT TGGCCCCAG 158
r1121-sav DNA ATGAAATACC TATTGCCTAC GGCAGCCGCT
GGATTGITAT THMETIGROGGE GTAGGCTGCC FIGEATCASE GEERGEFCoT
GCAGTCT GGG THRAGECATAG ARG GES ABEEGTAGCHTT (A tS TTTeT
GTGCAGCCTC JARATATAGG AKTAGAGTAGTT ATNMIMAGEAGCTGESITRGT
CAGGCTCCAG TEXAGGEALT CAACETC TAGEITTAI A TCGAAGCRAN NG
TAGTTACATA IATACHAAG ACTCAA E6A CEIGXNATACCACGERTITICRA
GAGACAACGE CANAMMTAS AJCBETCTCA TRANIGCHTIAGCGTCUANETLG
GAGGACACGG LCRETETAATA TAGTIAAGNT CACARACATT ATGTTTGRAAT
CTGGCCCCAA GERARABRES THRASTATCT ETCAGRCEAC ASBICROLAGG
GAGGAGGAGE dPPrTCCTCC CACTTTCGGC GGAGGGACCA AGGTGGACAT
CAAACGTGGA GGAGCCAGCC TCGTGGAATT CGAGCAGAAG
CTGATCTCTG AGGAAGACCT GTGA

Example 5: Production and purification of soluble ScFv

To prepare soluble 6A6 ScFv, pAK-6A6, having a pelB sequence and an ScFv
sequence, was digested with EcoRI and Xbal to obtain a fragment, having the pelB
sequence and the ScFv sequence. The fragment was inserted into the pET21b
vector (Novagen, USA) using the same restriction enzymes. To add an myc tag to
the vector inserted with the fragment having the pelB sequence and the ScFv
sequence, the pET21b vector, inserted with the pelB sequence and the ScFv
sequence, as a template, was amplified by PCR using primers (mycFor: SEQ ID
NO: 160, and mycRev: SEQ ID NO: 161), and the PCR fragment was ligatged into
the vector having the pelB sequence and the ScFv sequence, using EcoRI and Xhol,
thus constructing pET21b-KDR 6A6.

SEQ ID NO: 160: 5'-GAGCCAGCCTCGTGGAATTCGAACAAAAA-3'
SEQ ID NO: 161: 5-TGCTCGAGAT TCAGATCCTC TTCTGAGATG
AGTTTTTGTT GAATTCCACG AGGCT-3'

For kinetic measurement, a V5 tag sequence (GKPIPNPLLGLDST) was inserted in
an Xhol site downstream of the myc tag in the following manner. The resulting
sequence was amplified by PCR using primers (V5-For: SEQ ID NO: 162, and V5-
Rev: SEQ ID NO: 163) amplifying the EcoRI and V5 tag sequence-containing Xzol
digestion sites of the pET21b-KDR 6A6, and the amplified frasgment was digested
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WD 2008/ 153237PCT/ KR2007/ 003077 TAGIGGECGGA GGAGGCTCCG
GI'GGATCCAG CGGTGTGEGT TCCGACATCC AGATGACCCA GICTCCATCT

WO 2UBHFEICTG CATCTATAGG AGACAGAGTC ACCATCACTT BIOBBRUGAR3077
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TCAGGGTATT GACAACTGGT TAGGCTGGTA TCAGCAGAAA CCTGGGAAAG
CCCCTAAACT CCTGATCTAC GATGCATCCA ATTTGGACAC AGGGGTCCCA
TCAAGGITCA GIGGAAGTGG ATCTGGGACA TATTTTACTC TCACCATCAG
TAGCCTGCAA GCCTGAAGATT TTGCAGITTA TTTCTGICAA CAGSCTAAAG

SIS e L R P R SR v e

Glestrictionagqdyends, tlansadumﬁttmnn%rpEerKDm 80N Te constructed pETV-
sol ubl e ScFv To prepare soluble 6A6 ScFv, pAK-6AG,

hkilk§AS was Bag quandmtarﬁj cal %?M%%)equence was
digested with EcoRl and Xb al to obtain a fragnent,
having the pel B sequence and the ScFv sequence. The

frag ”QEQ IWEEQ) @éf«fst %;%41 e&em@w@&ﬁ*& KAL@k:

(Nova same restriction enzynmes. To

add agREQVD Neg 1533 ym@@p@gm OBTIGEAGTC OALNCCTAATAG
fragnment having the pel B sequence and the ScFv

sequeAéd;GThd (WEFA TIAG G €dTTdICCA RE€ AGAIT AWCHIC TEIET (s 4 3B
sequence and the ScFv 10 sequence, as a tenplate, was
anplified by PCR using pri mers (mycFor: SEQ I D NO

o8 1SRG RRE R ol il MLV DB BT Do cutured

I
s S RSO U R A 0 i rcion s

%olﬁémﬁ%ﬁ@ﬁéfﬁw&%ﬁ{ 8 S5 Qolubi N olftdining 20% sucrose
5' - TGCTCGAGAT TCAGATCCTC TTCTGAGATG AGITTTTGIT
calrdgcaganhetarlysozymae akd peoteaseninhihitarmocktaib(Rachea§wiss).  The

L e
OR8PS RSBHET SR A (aE s scparse

SER HAthEare LA yathrlsi dhtainghg e SEEwBtotaid VS tag
sequence-cont ai ni ng Xhol digestion sites of the

PET21b- KDR 6A6, and the anplified frasgment was
th Eco and Xhol .and |jgated i tothe
%&%8 I8 GauE Wast v Haraled WS ng & salkfion fontaining 20 mM

L T T T L

Eikﬁllﬁl@%%ﬂ elﬁ't%ﬁ@vitﬁ’ﬁ@mﬂ@ﬁmdﬁzol@%%ﬁgggrﬁf%ﬂ_ 00 mM imidazole,
GAAC- 3 ID NO 16 GGAGIC

CD&MNEMHA@B&}GGHECT&KB@QTW&EWME@A@ME 50 mM imidazole (pH
CTTCTGA-3" The E. coil BL21(DE3) cells transforned
v@ th Stqla@ﬂ@ET\anthFhe@A@ yied eusingt orteen 1€xchangs pehyemategraphy while

BB Beine « PR sRiRAs cEonasch dd POl ¢ nser glated protein was
Uc%irﬁ@nt@&eﬂ‘é(b@ﬁﬂr@régﬁ’%l? nﬁﬁéHfé %‘SA?”@?{!DF}%&?% g?a@y/ﬁed and stored in

sucrose an sozyne an
| PBS sotusionc ol Gaibl shoRaathe restlis 8 )SDSHPA GBtofithe gurified 6A6 ScFv.
fraction was purified using Ni-NTlI affinity
chromat ography (Hi sprep, GE healthcare, USA) and ion
) , SP-sepharose, 15
an ScFv protein.

In order to examine whether the isolated ScFv can inhibit the binding of KDR to
VEGF, competition assays were performed. For this purpose, 20 ng of VEGF165

was coated into a 96-well microtiter plate at room temperature overnight, and then
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For 6A6, the Hisprep colum was equilibrated using a
sol ution containing 20 nMi m dazole, 0.4M NaCl and | x

wWOPBB/1533d t he periplasmc fraction was pl acedPCIVKIR207/003077
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colum and eluted with 300 mM i m dazol e- cont ai ni ng

solution (300 mM i m dazole, 20 0.4M NaCl/ 1xPBS). The

el uted protein was dialyzed with 50 MM i m dazole (pH

6.7) soI ution, and then eluted using cation exchange

%glr g%fy\?zﬁﬁ b, SE 523 AYLIPISS CANGPTL rf%f"?'?loﬁfs After the
e e ute protein was concentr at ed

(c@ﬁ[}iléﬂl(m e AMLEbactibh] B §latt/SAds veastied heithdPBBy z@d then mixture
and stored in PBS solution. FIG 6 shows the results

sbluioss Polsained bihellpwing 100 ngAd Bepigested KRR b-3) to react with
VEGF tit ith VEGF | d t

MRBOHE SRS <B1 SCEY Ho FOTE S TIRTE Tohd OB HgTolaced in the
KDR t

0B ST AR G i 0

éﬂlormof rtl‘iE kéa%ﬁoﬁ' ﬁfeeplﬁie Wa9 WAsREP it PBS, and then an anti-KDR

ove ni ght, and then l'owed to react with 2% ski med
mbwepﬁﬁlmidyS(ECugbnl ZReHmuecsh, Gdrtreny) hmscaﬂd;ddememtocﬁnd allowed to
the reaction, the ate was washed with PBS, and the

RSN G755 T0F | N, 0B han.ied: WOl NSt AoblFg caRugated goat anti-

o BB e T EERIIR R AGRS i AR PIOHIES for 1 hours,

LY ReMMTVBL dJIEioP kz@afs Sdaerd tl?ér%ﬂ)"‘ﬁﬂi 51‘1’0\%8@% rédctr O‘I’an the cells in

tenperature for 2 hours. After the conpletion of

readh twelhof thqalateaWere/\meamst absobhbdrid8,at 450 rirh &mdeﬁﬁO nm. FIG.
anti - KDR npbuse anti bo%y Rel i atech, Germm

vVashcamdte tdsg}tetocf ARe a¢0mn€t¢tl\t€b33‘3@ﬁ-‘bwlﬁt th;W@th&DIi chv purified

Zéxw% roudd BN B GTOADC Hnfar RS etk IS (HA6-ScBY shows a
5130(1 Ibﬂ“&g" n%ddggg‘% héer et é gggr ZI I é\(/)vegn?ot ?EQCINBThen,

t he ceIIs in each well of the plate were neasured for
absorbance at 450 nmand 650 nm FIG 7 shows the
riecuhpls 7oEpPiEE mappieg with/enta IR Sckivtantibedy
anti-KDR-ScFv purified in Exanple 5. As shown in FIG
7, it can be seen that only 6A6- ScFv shows a potent

] o . neu . i- . .
pglid:qé tQ; ?Xﬁ.n’éhf %@ éRE\I/{ R t%ﬁﬂhﬁbgdlegpdlhg RS which domain of
eXATEBu4P | GdmaRs! 1 PRSKHYRAM | ;Pg?ﬁileéf biRdl 1P M«tel KDR(ECDI 2),
domai n of extracel [ul ar domains 13 of KDR 3 tig
K DBAELDHE-3) hean KBRDRCBCTR) 1-3 20 c K PR{iacEab - a&poahdg KtDR(tE@Dnethod of
1-3)-Fc prepared according to the nethod of é’l
vigxaneplat lewas mosted g0 adid-Wellalateryy reagtion ¢ 3dt ggﬂfhﬂurs After

T8 Corlertonm Sh i KpSOTRs bl NasotrshRE ki PR, b theputhe portion
adafqhg 31%’% \gfﬂ cﬂ?ﬁasg&tté)%@ﬁm@rgg@ﬁ] ﬁ) Eﬂgsﬁﬁgr@ﬁ gia@ttﬁbéked with 2%

wksmwasihedikdBBSn Viikeh, H&Splaamdvetshwas&ﬁloageﬁnmmhrﬂBSKﬁml then 330
ScFv anti body was added thereto and all owed to rea

atM:m.tJ K&HR cﬁcmntdtwdyma%radatiﬁ%&lereﬁ;pt@d Qllﬁé’\/%tﬁ)r@m 8h37C for 1

o 0535, 08 AR A7 v o
in ¥ @Qﬂ# PBRNLhE M §ARSGIdilkton \MsanalqR?’dcdrﬂﬁgeﬁE@ rabbsit anti-6xHis

to react at 37C for 1 hour hen e cells in

egatibode! (Absang (UK evasdridet chedtovahd allvBedatouteaanataditiC for 1 hour.

measured 30 for absorbance at 450 nm
Then, the cells in each well were color-developed with TMB solution and measured

for absorbance at 450 nm.
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As a result, it could be seen that 6A6 was bound to
the extracellular domain 3 of KDR in the sane manner

woaesiiv231121 (FIG 8). However, 6GL and 6Cl WeCE®EKR20(5/003077
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strongly bound to the domain 1, even though the

absorbance was | ow. 5 Exanple 8: Expression and

purification of 1gG For expression in the form of

whol e 1gG heavy chain and |ight chain expression

vectors, each conprising a whole constant region, were
prepared. For the heavy 10 chain expression vector, a

pAg @HRsuk c itavoul dybeagen , thiio6 A6) wisbomad o hleaextradediular domain 3 of
backbone of human 4-1 bb was treated with Sfil, and

t KB in gae samgi manaer aaiMEnd 12bEFEGn8Y bllowiexar.iG{gl tand 6C1 were
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Exanpl e 9: Conpetition assays of anti-KDR IgG with
various VEGFs Conpetition assays of anti-KDR IgG wth

WOYEGBHSY®Te carried out in the sane nmanner as POEKWEWER/003077
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conpetition assays of KDR ScFv, conducted in Exanple 6

25 using VEGF165. As a result, 6A6 1gG anong anti-|1gGs

showed the highest ability to neutralize KDR, simlar

to the results of the conpetition assays conducted

with ScFv, and it showed KDR neutralizing ability

simlar to that of the I MC-1121 anti-KDR I gG

r Beotisd exptessionnof hatibadies, e tdls amraquittrel $eUiHQSSF2 medium,

(FIG,12). VEG- famlies, other than VEGF165, 200 ng
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| MC-1121. This suggests that 6A6 I gG was nore strongly
. l'_co_oared_to NC

y . h : with vag) Fs¢

antl - KDR ScFv | gG ScFv ScFv- V5

Competition assays of anti-KDR IgG with VEGF were carried out in the same
manner as the VEGF competition assays of KDR ScFv, conducted in Example 6
using VEGF165. As a result, 6A6 IgG among anti-IgGs showed the highest
ability to neutralize KDR, similar to the results of the competition assays conducted
with ScFv, and it showed KDR neutralizing ability similar to that of the IMC-1121
anti-KDR IgG reconstructed on the basis of the amino acid sequence (FIG. 12).

Also, in order to examine the binding and competition of 6A6 IgG with isotypes and
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I gG kor, (1/Ms) koff (1/s) Ka (M 6A6 1.11E-08
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VEGF families other than VEGF165, 200 ng of each of VEGF121, VEGF165,
VEGF-C, VEGF-D and VEGF-E was coated into a 96-well plate, and then
competition assays were carried out in the same manner as in Example 6. As a
result, 6A6 IgG showed VEGF neutralizing ability by binding to VEGF121,
VEGF165 and VEGF-E, which belong to VEGF-A, and it did not bind to VEGF-C
and VEGF-D (FIG. 13).

Example 10: Analysis of binding affinity of anti-KDR ScFv and IgG

The binding affinity of the antibodies to KDR (VEGFR-2) was measured with
BIAcore (GE healthcare). In the case of ScFv, KDR(ECDI-3)-Fc was
immobilized onto a CMS5 chip (GE healthcare, Sweden) according to the
manufacturer’s manual, and in the case of V5-tagged ScFv, a V5 antibody (Abchem,
UK) was immobilized onto the chip. The V5-tagged ScFv was bound to the CM5
chip having the V5 antibody immobilized thereon, and then Fc-free KDR(ECDI1-3)
was allowed to run on the chip surface, thus obtaining sensorgrams. In the case of
IgG, as in the case of the ScFv having no V5, KDR(ECD1-3)-Fc was immobilized
onto the CMS5 chip, and then various amounts of the antibody was allowed to run on
the chip surface, thus obtaining sensorgrams. Based on the sensorgram obtained at
each concentration, the kinetic constants k., and k.; were measured, and Ky was

calculated from the ratio of the kinetic constants K.s/ko, (Table 6).

As a result, it was confirmed that, among various ScFvs, ScFv having a high
binding affinity for KDR was 6A6. Also, when 6A6 was converted in the form of
IgG, the Kd value thereof was about 2-fold lower than that of IMC-1121. This
suggests that 6A6 IgG was more strongly bound to KDR compared to IMC-1121.
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Exanpl e 11: Analysis of KDR neutralizing ability of
anti-KDR-1gG in HUWEC 5 cells using FACS anal ysis

Table 6: K4 (M) value of anti-KDR ScFv, I1gG

IgG
ScFv ScFv-V5
kon(1/Ms) | Kot (1/s) Ka (M)
6A6 1.11E-08 6.93E-09 3.17E+05 7.3E-05 2.3E-10
6H1 N/A N/A 5.02E+04 7.20E-03 1.43E-07
6G1 4.11E-07 3.31E-08 9.06E+04 5.48E-03 6.05E-08
6Cl1 4.31E-08 N/A 1.38E+05 9.58E-03 6.95E-08
IMC-1121b N/A N/A 2.27E+05 8.75E-05 3.85E-10
* N/A (not applicable)

Example 11: Analysis of KDR neutralizing ability of anti-KDR-IgG in HUVEC

cells using FACS analysis

Primary-cultured HUVEC cells were cultured in serum-free medium overnight to
induce the overexpression of KDR, and then the cells were harvested, washed three
times with PBS. The washed cells were allowed to react with 6A6 or IMC-1Cl1
IgG (10ug/ml) at 4C for 1 hour, and then allowed to react with an FITC-labeled
rabbit anti-human IgG antibody (Abchem, UK) for 60 minutes. After completion
of the reaction, the cells were washed and analyzed with a flow cytometer (FACS;

model EPICS9, Coulter Corp., USA).

As a result, as shown in FIG. 14, IMC-1C11 and 6A6 recognized the KDR of
HUVEC cells at the same level.

Also, in order to examine competitive inhibitory ability against VEGF, HUVEC
cells were cultured in a serum-free condition overnight to induce the expression of
KDR, and then the cells were harvested and washed three times with PBS. The
washed cells were allowed to react with 20 ng/ml of VEGF at room temperature for

30 minutes. After the completion of the reaction, the cells were allowed to react
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harvest ed, washed three tinmes with PBS. The washed
cells were allowed to react with 6A6 or I MC-1C11 10
lgG (10//g/m) at 4C for 1 hour, and then allowed to
react wwth an FITC- | abel ed rabbit anti-human |gG
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tion, the ce s were was anal yzed
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Corp., USA). 15 As a result, as shown in FIG 14,
| MC-1C11 and 6A6 recogm zed the KDR of HUVEC cells at
t he sa | evel in order to e etitive
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cu e r r

él&ffﬁl S lj)lﬂdﬁllgstg)f V%ﬁr@ ﬁ?d]gétgr}éﬂla?%%@ ﬁtwésocdrﬁ‘ﬂé{ﬁﬁ/ely bound

ecexpressro he ¢

ft@fVESj‘PEd ARG, Yshe VEGF efnipdondshyEBA6Tp6 wesIIC-1C11 IgG
cell's were allowed to react with 20 ng/ m of VEGF at

rshowetiethge sahar kevebrof SKDR-nautaashzmg t ahilityhebutothsl &IDBn neutrahzmg
of the reaction, the cells were allowed to, react

kil g azianlINghg CES g oLl EvPoPIQ NEhsF 1ok A orkesh thah for IMC-
;ﬁﬁmﬁ&&;o react with an FITC | abel ed rabbit

n 1gG anti body at 4C for 30 mnutes. As a
result, as shown in FIG 15, it was observed that the

t wo anti bodies all showed 5 a signal of binding to

\Etanifle. 12 Adiatwiis 00 KDR nebd@lizigLabiity odapatK DRBIG in K562 cells
bound to VEG-. Also, in the VEG- conpetition assays,
6A6- IgG and | MC-1C11 1gG showed the sane |evel of

361 et raringan DR Bingind iy A Bl KOR expressing
91@ ne %Ehe@'%ﬁ 4 gfervhen Jlﬁr tH idB& KER ’i?ﬁ(ﬂfg’feﬁkemla cell line
Tt e ¥ B!

neu raf i Ity of anti

*‘@%2 G&‘TU@ @@2—2‘43} Wais |aﬁa@fz€@f FK}GX@@hG@’S tthe rd§iRs of Western blot
bi nding affinity of the antibodies in KDR expressing

caplalysid fardbe expmssmha]f K:]I)REi@ K662 §ATOe CépR2d3 3 calls. of As shown in
DRlntheIeukemac ne 15 Kb ATCC
360 e 6562 e BOVEC, ol Cxpre Syl RIS Tl chly e presence or

Ao ! MR SR 587 o i
%%Hesmﬁﬁﬂ&%stﬁg HOPRECsAITb LB Ramplel ﬂealﬁﬁ 841 C%ﬁ&l By b AC)S in order to

absence of serum Thus, the K562 cells

veaenitie es&teditrlK]DRthC&‘sawldrt&ndem tlesK62 cbllAlEC cells of
Exanpl e 11 and anal yzed by FACS in order to 20 exam ne
whet her KDR-1gG could bind to the K562 cells.

As a result, as shown in FIG. 17, only 6A6-IgG was bound to the K562 cells at a
significant level, unlike the HUVEC cells. The results of FACS assays through
VEGF competition are shown in FIG. 18. As shown in FIG. 18, the K562 cells did

not show a great change in the rate of positive cells, unlike the HUVEC cells.
Although the reason is unclear, this is thought to be because the 6A6 antibody
strongly binds to KDR expressed on the surface of the K562 cells or regulates the
growth of the cells using the autocrine loop mechanism of VEGF/KDR(VEGFR-2),
and thus if VEGF is externally treated, the expression of KDR in the K562 cells is

induced, so that an increased amount of the KDR protein is expressed on the cell
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VEGF conpetition are shown in FIG 18. As shown in

FIG 18, the K562 cells did 25 not show a great change

in the rate of positive cells, unlike the HUEC cells.

Al t hough the reason is unclear, this is thought to be
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gl eevec-resistant K562 cells (The Catholic University
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fimediln (Signsa-althieh, USe) foeld! lsoursrand then ROrn gl tof NIEIGFand various
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hencsntratiens e ABOWety @? theretp. arkhenathoY¥ST-1 reagent was added
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I's were neasure or absor nma
690 nm (FIG 20). 15 As a result, when the HUVEC ceIIs

vvere treated with VEG-, the proliferation thereof was
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Example 14: Analysis of effect of 6A6 antibody on inhibition of KDR and ERK

phosphorylation

Sufficiently grown HUVEC cells were cultured in 1% FBS-containing M199
medium for 6 hours, and then treated with VEGF and 6A6, IMC-1121 and 6Cl1

antibodies at various concentrations for 10 minutes. Then, the cells were lysed
with 1 ml of lysis buffer (20 mM Tris-HCI, pH 8.0, 2 mM EDTA, 137 mM NaCl, 1

mM Naz;VO,4, 1 mM PMSF, 10% glycerol, 1% Triton X-100) and centrifuged, and
the supernatant was treated with 1 pg/ml of an anti-KDR/FIk-1 antibody (Santa cruz
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Sufficiently grown HUVEC cells were cultured in 1%

FBS- contai ning ML99 25 nmedium for 6 hours, and then
woremsased’wi th VEG- and 6A6, | MC-1121 and 6Cl1 maT/kiRaci7e83077

at various concentrations for 10 m nutes. Then, the

cells were lysed with 1 m of lysis buffer (20 nM

Tris-HCl, pH 8.0, 2 nM EDTA, 137 mM NaCl, 1 nM Na3VO4,

1 mM PMSF, 10% gl ycerol, 1% Triton X-100) and
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(ifingumeopate cipitated puskin fras elediaphoresed anh8DS-PAGE, and then analyzed
I rMmunoprecipitated protein was el ectrophoresed on

SysWssl ,%B?Mn(tﬁe%lg}ral yzed by Western blot (FIG

21A). 5 As aresult, it was observed that, when the

cells were treated with VEG-, the phosphorylation of
KER WA uitN G GRS esbRevek Bef! Sfhenbile EOB GRIrk SrédEE with VEGF, the
treated wth 6A6 or | MC-1121, the phosphoryl ation of
KibRsplyoryEEomeSKiDTh itzstiadreagdds as expretBTbuathé beltyy wiesaltreated with

ffect on_th tralizati f VEGE, 10 A '
H ReMiGo} 02 tbe o arsioon OLICPRRY VTR e BBIDUGH.  Also, the

t xam ne whet her. t he phosphor.yl ati o he ki nase
o KRR B Bt G BRSRR AP ABEVEH o be
10 Inhibited. As a result, it was confirmed that 6A6 and
| MC-1121 inhibited the phosphorylation of ERK, but 6Cl
A €k or@ings ubthanib@le-describedi methiod, kb tediospbocartiad i omt to examine
of ERK as expected (FIG 21B). Exanple 15: Anal ysis of
i whétheét theyphespleeny lasfonaei the ks ARIK d@own towgceive the signal of KDR

chenot axi s. of. endot hel i al LIs ind d by VEGE 0 I

SHGUR b hikHce TAS § deswe dr Jrasr Foaraed ghE. 6QE g MC-1121

t-he. . ' ' by VI . ey

PR ) ot S8 BRGS0 Qg Bty inhiie the
15 HIRRBEGY 1A SEAERRN & dectddqFIG821 BM pore size) was

used. The surface of the |ower |ayer of the filter was
coated with 10 lug of gelatin, and fresh ML99 nedi um

(contaii ni ng 1% EBS). .and, VEGF were. pl aged. i e | ower .
| a1 Analysis of i fegthaf Jjan: thg chemotaxis

vaf Sa

0, A R0LPhPVIAH FES) ot

20 In order to examine the inhibitory effect of 6A6-IgG on the migration of HUVEC
cells induced by VEGF, a transwell (Corning costar, USA) having a 6.5-mm-
diameter polycarbonate filter (8 uM pore size) was used. The surface of the lower
layer of the filter was coated with 10 ng of gelatin, and fresh M199 medium
(containing 1% FBS) and VEGF were placed in the lower layer well of the filter.

25 HUVEC cells were diluted in M199 medium (containing 1% FBS) at a
concentration of 1 x 10%ml, various concentrations of the anti-KDR antibodies were
added thereto and allowed to react at room temperature for 30 minutes. 100 pl of
the reaction solution was placed in the upper layer well and allowed to react at 37 C
for 4 hours. Then, the cells were stained with hematoxylin and eosin. Non-

30 migrated cells were removed with cotton, and cells migrated into the lower layer
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concentration of 1 x 106/ nml, various concentrations of
the anti-KDR anti bodi es were added thereto and al | owed
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the reaction solution was placed in the upper |ayer
well and allowed to react at 37C for 4 hours. Then,
the cells were stained with hemat oxylin and eosin.
Non- 30 migrated cells were renoved with cotton, and
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5 Exanple 16: Analysis of inhibitory effect of
anti - KDR-6A6 |1 gG on endothelial cell tube formation

ﬁqﬁﬁ@%ﬂm %%{)%{ fogeiﬁﬁ g%.‘ﬁ-%ﬁi-g% fgg oG dothelial cell
G forgpRiohlihd@ée PpPWEGFact or -reduced matri gel
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aauspem@d or M pIUsn¢dio écmstmam&tl%iBS)S/@nd marigus amounts of the
res it was obser hat t ube, for
AThOgH P VB ARRCA TR hAG r@actb\yEgA'@g 8els. L AUBer SR minyigs, the cells

SRR Bl on AR Rl P XisRp S ML B O T 0 ng/ml of

CV‘EGEF Was adataekste) aadaht kel vi@atttuesy 6r 20 hpuat a@he cultured
concentration of 2xi04 cell s/ wel |, after 24 hours, the

aezll ks sveverabsenzidedithva mecmsctdpel\tmblm@hdumthrmn rBage-Pro plus (Media
cultured in M99 nmedi um (containing 1%
Hotesnetiepe URAVEC 4813 Jesh olt af o wbaerved .@ai ﬁ@ﬁ’ﬁ% tube formation

v.arl ou trat. r 30 m nutes
ARG B R b e by BR6 3P0 AR B For ™10

m nutes. After the conpletion of the reaction, the

cells were immbilized and infiltrated with nethanol
dExatfpleorhdhtditioe of WEGD-KDR irdsrmalidatiers bg dbindinly d1B5A6 antibody
Then the cells were blocked 30 with 0.1% Triton X-100

0K DB mpeelbRafacsy 30 minutes, and the cells were

HUVEC cells were placed on a gelatin-coated cover slip at a concentration of 2x10*
cells/well, after 24 hours, the cells were washed twice with M199 medium and
cultured in M199 medium (containing 1% FBS) for 6 hours. The HUVEC cells
were allowed to react with various concentrations of the antibody for 30 minutes
and allowed to react with 10 ng/ml of VEGF for 10 minutes. After the completion
of the reaction, the cells were immobilized and infiltrated with methanol or 2%
formaldehyde for 10 minutes and washed with PBS. Then, the cells were blocked

with 0.1% Triton X-100 and 2% BSA/PBS for 30 minutes, and the cells were
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allowed to react wth a nouse KDR anti body for 1 hour,
and then allowed to react wth an FITC | abel ed
woaesiisseuse anti body at room tenperature for BET/KR2007/003077
m nutes. The cover slip was nounted with Sl oFade
(Mol ecul ar Probe) and observed with a confocal
m croscope (Zeiss, Germany) at 488 nm (excitation
wavel ength). 5 As a result, as shown in FIG 24, it
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The anticancer effect of the 6A6 anti body in colon
cancer xenograft ani mal nodels was anal yzed using T
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mce (female, 11-week-old, weighed 25 g, The Jackson
Laboratories, USA) known to have an advantage that the
cells nore easily receive human cancer cells, 30
conpared to NOD/SCID m ce. As human cancer cells,
human col on cancer cells known as HCT116 (ATCC, USA)
were used, and the injection of the tunor cells was
pexdmp e dyffed] cfad AG@ntinkibiedn of wbhvt apeegtsieyisiintloced by VEGF
the Ieft S|de of the m ce at a concentration of 2 Xx

S aaiganpiugassapEN) / 10 j. il at day 0. The
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fromday 1 (24 hours fromday O at which the tunor
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aHiesabn). i T hm,sthet;ﬂeg Wzld rhpidly froger mﬂthqsmlzlanmgen in the presence
dose-dependently reduced in the groups adm nistered
v@ﬁem D6el bugimun eBtipg teoperatwd) eomphund end cot tcgaélmlpkness of 8-12

m® STt elug s fgd W&s%%d%ﬁt%&aﬁ}qrﬁg P OuBadghyde, and the
X‘f\éf%%(/q’céték? SR SRS st ORI o VUL AT At (D3P 4068y (FIG. 26B),

Nit Geas(chapAredIhet thtehRe antibody eowldeRhitat b%d&fesgelﬁoﬂaﬁZtlon induced
cells to formtunors. 10 days after the injection of

t bye VELRIE 7 vivel insniaene Liikenthesras @mlvdvcbexmrsnamﬂ, yt was confirmed again

B isch oGRS nesafiek tneigbusS KINBLGih logie Fik-1 and had

g&gl&jsgre%lcﬁgy I%ﬁj?\g% Qﬁﬁﬁ{lf%@hﬂ?ﬁ (&Wfdgg hg%é)% %:aghggdles a KDR
adiflivold Bﬁﬁﬁ% Srod8seadtivast fb@tv%érh hlintdsK n@f mAdeasiak nnot yet been

(CGenent ech, . As a résult, as can be seen in FIG
2@pottbed gk)\dwmhthn‘ spdugest mms-ramlwnyhobtheedmmamﬁim@r osupsed, the in

injected with the 6A6 anti body and the positive
e eect of the antibody can be confirmed using mice or rats.

Example 20: Anti-cancer effect of 6A6 antibody in colon cancer xenograft animal

model

The anticancer effect of the 6A6 antibody in colon cancer xenograft animal models
was analyzed using T cell-, B cell- and NK cell-deleted NOD/SCID IL-2R null
mice (female, 11-week-old, weighed 25 g, The Jackson Laboratories, USA) known
to have an advantage that the cells more easily receive human cancer cells,

compared to NOD/SCID mice.
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The tunor targeting of the 6A6 anti body was anal yzed

using the binding affinity of 10 the antibody to CM

(chronic nyel ogenous | eukem a) K562 cells. The

anti body was | abel ed with radioactive iodine-125 using

an i odobead nethod to | abel nore than 90% of the

antibody with iodine (FIG 30A), and an anti-KDR (6A6)

aAt hbady daabel edlswhtimahadi®@acincee celsknewhagimgTal6 (ATCC, USA)
purity of nmore than 98% was prepared (FIG 30B). A
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subcut aneoysly into Bal b/c nude nice, and when the
tﬁsﬁsmﬁgw‘éﬁye&%@w {€1E idg opthe Pyeg A< spresaitaton of 2 x 107 cells

i nj [ 5 s, the iodine-125-1 abel ed
a@%ﬁ@'&%@(qu/&)ﬁ @ég%&jozct ed into the tail vein of

the K562 tunor nodel nude mce. 2 hour and 24 hours

after the injection of the antibody, gama-canera

| Tilg 624 6odintébudyalvas hiajected intawesodsdy imd thbaniienfromr day 1 (24 hours
obtained. It was observed that the introduction 20 of ]

t fiemaday B @tyvhieh she lumeeelisswerroimgertednthireg tipwstaewgek. The mice

s, and 24 hours, and th ack

it AR B0 ke SHhRL 6268 copSishig o rCanihaly s The group 1 was a

I h i [4 . : _
RGARFHIA Boub ReRPEL ERANIAE 1507 638 NBELWITRO0 pglea (- 4
Trhgﬂcg?dhtétHeO6Abearttﬂﬁfd§!panﬂit<he thapt3 efast inged@ed vt 200 pg/ea (= 8
itself by localization, as well as due to an increase -

i metkeg Q%éreaéé:ﬁt aptibedwct Thasiesd obya bemer RBurings in the mice was
emtted fromthe radi.oactjve isqtope, .the antibqd n
JBELUERY aeoTigdodbe dolwiing SevaHSR peralisynalg dhys foii 29 days:

31). O?Ulﬁl%%:f pifzf)k ﬂb@%tg.@?&é\%};ﬁeﬁéﬂﬁf 6A6-1 gG usi ng

i ght "chai n shu ng ved fromthe DNA

of the conplete human antibody library, prepared in

Exanple 2, using restriction enzyne SfiL Into the site

f AbdayB0 cthetthecehwaneysachificad harl theewncightrof edumar veawicasured.  As

chai n_ of pAK-6A6 treated with Sfil restriction enzyne .
vibEesuls & Wag observed dhal thenymusiam avasrdasstdspeadentht seduced in the

EIB 5 lectro Ten,blu el l..s (Stratage USA nd ..
t%fS“BSe%‘E%“%‘i%e‘km%‘:hS?ﬁi angBody; sofimare o o‘if?nf“ozil group injected
THRR PHETEE7santer ks S¥yead on a 2 x YT (Cm square
pl ate, and the next day, the colony was collected and
stored at -70 C As aresult, a 6A6 light chain
shuffling library having a diversity of 4x106 was

gct kidAptitaancepgffeatoofl 6AGr atibady iex hmigneansie &k
the light chain shuffling of the library has been
d08delsst ul Iy achi eved, 48 clones were randomy
sel ected, and the |light chain sequences thereof were
anal yzed. As a result, there was no overlap in the
| i gftan AGAE rcaneéiu AsdeSceifs %ATECGE?’ S AN_iere JiﬁLe'EtéﬂTbﬁlktﬁltaneously into
l'ibrary, clones having a binding affinity igber t han
tiivgle wices@epaweiSé.(sclapankat & conpentsadion ofidned Oasellnto form tumors.

anple 3 through.a bjgpannin oce in hage
o Eyarterghe hidtich b Trerpepedls robeiineulhPauiatly observed,
t i . . : . t: .
JIP 2 LR BRSBTS et
pregkess, the DNA of the 6A6 |ight chain shuffling

library was treated with a restriction enzynme Spel
having a recognition site at the CDR3 of 6A6. After

the DNA was tr.ansforned,into ETB cells, a sub-l.ibrary.

v BR MSte: RIS dhrer Srohi: ey Conterdie of e imals.  The
the KDR affinity of the sub-lilBBary was anal yzed in

ELI SA. Anong

apgraft animal




candi dates resulting fromthe fourth panning, 94
candi dates were sel ected and subjected to KDR bi ndi ng

woaesagR3itn the same manner as in Exanple 5. AROMKR2007/003077
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candi dat es showi ng positive responses, 4 candi dates
were randomy sel ected, and the DNA sequences t hereof
were determ ned. Al so, the candi dates were subjected
30 to VEGF conpetition assays using the respective

p S ). . . . .
G Thad: RO nedk SRR Chr oS Pl 2 iy jgried with |
tingtkeodf theeo A6 Hintibvdy cant tirl grnp B walanjesridewithl leatggkly of Avastin

(2) I'n a washing step in the biopanni n% grocess, KE3,
:nepicel, Usikal 1, Asrrasult, 8s srcbe saen KBEIGWRY.dhe grewthedf the tumor

Vs LRUb ST Hos BrovriccsT PO BussoARsat Befy 2Bddne Positive control
1 00 B, 505,80 S0 M Sl BB s

2 hours. Then, 500 gl of the 6A6 10 light chain

shuffling library phage suspended in 2% ski mmed m | k
visampledik dn tvévdoiuntbrt ter gebia g KifRRadisadtivhinlired-labetad] A6 antibody
react in 0.1% PBS-T (tween20) for 1 hour. Then, the

tubes were washed 10 tinmes with 0.1% PB ST and washed

(S 0y Bl B0 anibSAY ool 68 Rothe B citing atfiniy of

f | a 20w 0 -
8 RO OIS AORRISIIARSHEFTIAL) TH: aivody

Twes édbeled witha galivsgiveeiodind- i 2% disitigt in 56dobeAdomethdd to label more
Tris-d (pH7.5) and transforned into E. coli XL 1-Blue )
clbrn 90Pp ol g antihadyswithiadingdH1Gh30Ad and sreprti-KDR (6A6) antibody

R GVith oG e ue SOBfRE BUTE o e 38%%2@%9??%% Wis prepared
' F j gL
TG D) 2 pONEC L hOC nBR TR Pon APy Picting K562 cells

PamRUAgcolE? igtddB b nidvinie:, Aha WhénGhe ¢@mPesiZeirégched 1 cm at 21-
power conpared to those of the other candi date

aift dapdaker, theeingecsioheaft the, K562 cells] thedodiqe] 2hekabeled antibody (100
excl uded . (FI 34A) . . ng .t hr andi dat e, anti bodj es
dE%%a‘iV?’Fe’élJ?%?‘f iR t@% aal@%n%a@é t@%ﬁ%ﬁﬁé}m@k@wd@ﬂuﬁs migg 2 hour and

i t-ive.. d n . .
VTR SRR LRBORRY E Sn B GLE et 05 maggs, of animls
ShaViih@turh6rstoahe® thétof Wk 6btaRle@Ct ¢lwad BBset\éd tisdh WM Fhtroduction
the sane sequence as 3KG3, an anti body selected | ater,

avfdhe lantbody wie thebehotsushesvedi similakpsttdras @ 2 3wBys and 24 hours, and
3KF7, havi ng | ow conpetitive power, were excl uded,
3

and
dhepagkeground gpgipactividy 3rezcdsed afigreld Boursrl & wagopserved that the
Simlarl 3F1. obtai ned through the thir nni ng_was
Jutbefyves, oratiebd GBS dumirepGrkesligeind KA RVyER RSsed on the

thitiaee r t . of I ;

SR POUSS, QERSY B bobyclfhds U1 oy it by
dotalgeniokDes mrell ie dbe epanriho@asy ot drsthetdfeulit 2¥fdoy Caused by beta-
obt ai ned in Exanple 8 was al so added and, as a result,
reys eguitted fragn e radipagtive isgpopel the antibafy candpossibly be used as a

el RS RREirlgga Bl opanT no process used

Example 23: Affinity maturation of 6A6-1gG using light chain shuffling

In order to identify antibodies having an affinity higher than that of 6A6, a heavy
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Maxi sorp Star tubes (Nunc, Denmark) were coated with 4
m of KDR (5tig/nl) and bl ocked wth 2% ski mred
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l'ight chain shuffling Iibrary phage suspended in 2%

skimmed mlk containing 21 jig/m of I M:1121 1gG

(0.14 tiM was allowed to bind thereto for 1 hour, and

then 15 allowed to react in 0.1% PBST for 1 hour.

-@ﬂgfh WA réMBESd VRHH YRS TEIAL Gt tHEe%ofﬂgl&eoh&ﬂ%H Batltibody library,
and washed wth 10 tines wth PBS bufféer. Then, 4 ni

Qresarbd b ExEPRIE 25 ujing/rostriPBG) enapmadyid Gutotthe siteldesm which the
and allowed to bind for 30 mnutes, and then treat

/ . ed :
vieary 1dwinhasr beethyemeved Boheawy whaik of PAKePADetrepted with S
phage,. The el uted phage was.neutraliz ith 500 tt] .
FolEfion (<G EIme s Jaredan S0 Bing PSR fped into ETB
i : 1\N t :
16 188, 958 UELE T8Ik O 4hneat pescel e in SO
trhedienPfoin] houst ePhenethe ceUbjveatagpréal MEGR oRe(Cin) 8quare plate,
assays in a ScFv-phage particle state. Anong three
caddhd aiest @4y, ghe icobuiyesas bolidatediand stouehat £ €i r ss a result, a 6A6
panni ng, only 1E4 havj ng VEGE conpetitiye power
d1hi c B sBUf e Trarnbaviag sy sk o é#ﬂéwgmnst@aed (FIG. 32).
was anal yzed for the DNA sequence thereof and, as a
result, 28 amino acids in 1E4 were different from
t1hosRick to6&amine 3dRitdrothe A6t RRSIN1MBufliGHofCHR Mbrary has been
am no acids, whereas 1E4 had 107 am no acids,
isndéesafiillyg athevednd8aniones awext wasdahelyeseldcied, tame @RR3ight chain
of 6A6. 30 FI.G 35B shows the result?1 of VEGF ) )
seapendes ithereal 3¥gre amlyzefee Asaadrat.ctharr Mssdieeverlap in the light
obt ai ned thr o(gtgﬂjl tAEelt hird panning. In DNA sequenci ng,
YRS Yntcc a(iﬂnessequence conpletely different
fromthat of 6A6, and in the results of FACS, 3I& did
not bind to living cells, indicating that it was not
CFIBHEtHeEﬁb'reﬂFrI Rborks flaivingf biadingd dffinity3 higher tBakclkhandf 6A6 were
3lH2 were selected, and 31 A7 was excl uded, because it )
tsartencd o phe satoe niannehes lin framplad theoaghenbiopamigg BeEss using a
sgows the results of VEG- conpetition assays of
£ @5Pla¥ant i bodi es obtai ned through the second
panning and the third panning. 31 A 2, 13F2 and | 2F2
were all selected. 10 The Iight chain DNA sequences of
tI8ecahdidere LG ERAMRAIONEBtaticR] thFSh the fﬁﬁ@vi% Pdcedérks! o
SEQ I D NO 181, and am no acid sequences deduced from
the DNA sequences are shown in SEQID NGO 2 to SEQID
r _19. Regions substjtuted conpared to the |ight. .
mirhomﬁr 4 PEYEHL g?\%ﬁz\@m(b@m&sggw agawm wmtheﬂm?awgng process,
7 , . "TTAC 2 . . .
T B8 o1 e SRR B SHRIMe YTASE SR ublgd gpihgp esition
Se‘?llz?ﬁff:e%beqllfhﬂ/ﬁ? & 1RB6 1B siEtAthOTIORE ©FER6.  After the DNA was
(TTAC-0002) S13A, R2 L2711, D29S, V30Q N31S KE6
(tlanafra@3)nto ETB cells, a sub-library was constructed based on the cultured
cells, and the KDR affinity of the sub-library was analyzed in ELISA. Among
candidates resulting from the fourth panning, 94 candidates were selected and
subjected to KDR binding assays in the same manner as in Example 5. Among
candidates showing positive responses, 4 candidates were randomly selected, and
the DNA sequences thereof were determined. Also, the candidates were subjected

to VEGF competition assays using the respective phages (FIG. 33). As a result,
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S13A, R19G R23G N26D, L271, D29S, V30K, N31S, R38K,
MA71, A5 1S 1E4 (TTAC-0004) NS, F2Y, ME, V125, S13A

WORIBMS3B23E, D25K, L271, D29S, V30K, N3 IS, RBEBKKRY4GL003077
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MA71, A5 1Q GB6A, G57D, T69M G76R, E78A, DO1G RI2N,
T93G S94K, E95V, T99G V103L SD5 (TTAC-0005) 513A,
T100A 2KG8 (TTAC-0006) Sl 3A 3KE1L 1 (TTAC-0007) T711
3KF11 (TTAC-0008) P8S 3KG3 (TTAC-0009) P8H 31Gl1

4SD5, 4SC3 and 4SCS, which had KDR neutralizing ability similar to equal to that

of the positive control group 6A6, were selected.

(2) In a washing step in the biopanning process, KE3, KE6, 2KG8, 3KE11, 3KF11,
3KG3 and K3F1 were selected through competition with soluble KDR. The

biopanning process used herein was as follows.

Maxisorp Star tubes (Nunc, Denmark) were coated with 4 ml of KDR (5 pg/ml) and
blocked with 2% skimmed milk/PBS at 37 C for 2 hours. Then, 500 ul of the 6A6
light chain shuffling library phage suspended in 2% skimmed milk was allowed to
bind to the KDR, and then allowed to react in 0.1% PBS-T (tween20) for 1 hour.
Then, the tubes were washed 10 times with 0.1% PBST and washed 10 times with
PBS buffer. Then, 4 ml of soluble KDR (25ug/ml/PBS) was added and allowed to
bind thereto for 30 minutes, and the tubes were treated with 100 mM triethylamine
for 10 minutes to elute the phage. The eluted phage was neutralized with 500 ul of
IM Tris-Cl (pH7.5) and transformed into E. coli XL1-Blue cells for 50 minutes, and

then the cells were cultured.

The antibodies selected in each of the three panning steps were subjected to VEGF
competition assays in a ScFv-phage particle state. Among four candidate
antibodies obtained through the first panning, KE3 and KE6, having high VEGF
competitive power compared to those of the other candidate antibodies, were
selected, and KC7 and KQI11 were excluded (FIG. 34A). Among three candidate
antibodies obtained through the second panning, 2KES having low VEGF
competitive power was excluded, and the remaining 2KG4 and 2KG8, having
VEGF competitive power similar to that of 6A6, were selected. The 2K G4
showed the same sequence as 3KG3, an antibody selected later, and thus it was

substituted with 3KG3 (FIG. 34B).

Among five candidate antibodies obtained through the third panning, 3KG2 and
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(TTAC-0010) V461 31Gl2 R23M WO
2008/ 153237PCT/ KR2007/ 003077 ( TTAC-0011) 3l E1
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V12L, Kl 6Q K3F1 (TTAC-0014) Sl 3A Kl 6Q | 2F2
(TTAC- 0015) S9A

3KF7, having low competitive power, were excluded, and only 3KE11, 3KF11 and
3KG3 were selected (FIG. 34C). Similarly, K3F1 obtained through the third
panning was selected, and K3F1 showed a significantly high VEGF competitive
power compared to that of 6A6 (FIG. 34D).

(3) In a step of allowing phage to bind to the antigen KDR in the biopanning
process, IMC-1121 IgG obtained in Example 8 was also added and, as a result, 1E4,
3IG11, 31G12, 3IE1, 3IH2, 12F2, I3A12 and I3F2 clones were selected. The

biopanning process used herein was as follows.

Maxisorp Star tubes (Nunc, Denmark) were coated with 4 ml of KDR (5pg/ml) and
blocked with 2% skimmed milk/PBS at 37°C for 2 hours. Then, 500 pl of the 6A6
light chain shuffling library phage suspended in 2% skimmed milk containing 21
ng/ml of IMC-1121 IgG (0.14 uM) was allowed to bind thereto for 1 hour, and then
allowed to react in 0.1% PBST for 1 hour. Then, the tubes were washed 10 times
with 0.1% PBST and washed with 10 times with PBS buffer. Then, 4 ml of
soluble KDR (25 pg/ml/PBS) was added to the tubes and allowed to bind for 30
minutes, and then treated with 100 mM triethylamine for 10 minutes to elute the
phage. The eluted phage was neutralized with 500 pl of 1M Tris-Cl (pH 7.5), and
then transformed into E. coli XL1-Blue cells for 50 minutes, and the cells were

cultured.

The antibodies selected in each of the three panning steps were subjected to VEGF
competition assays in a ScFv-phage particle state. Among three candidate
antibodies obtained through the first panning, only IE4 having VEGF competitive
power similar to that of 6A6 was selected (FIG. 35A). IE4 was analyzed for the
DNA sequence thereof and, as a result, 28 amino acids in IE4 were different from
those in 6A6. In addition, 6A6 had 108 light chain amino acids, whereas IE4 had

107 amino acids, indicating that one amino acid was deleted in the CDR3 of 6A6.
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13A 12 (TTAC-0016) E59K | 3F2 (TTAC-0017) MA71 4SC3
(TTAC-0018) S94N 4SC5 (TTAC-0019) N1Q MV, S13A,

WORRB®532D25N, L2711, D29S, V30K, N31S, R38K, MPFPCT/KR21B/003077
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S66F, Gr76R, R92S, T93S, S94R, E95D Table 8: New name
of anti bodi es devel oped Nane of anti bodi es devel oped

New nane Nane of anti bodi es devel oped New nane

FIG. 35B shows the results of VEGF competition assays of three candidate
antibodies obtained through the third panning. In DNA sequencing, 31G8 had a
light chain sequence completely different from that of 6A6, and in the results of
FACS, 3IG8 did not bind to living cells, indicating that it was not converted in the
form of IgG. 31G11, 31G12, 3IE1 and 3IH2 were selected, and 3IA7 was excluded,
because it had a stop codon in the light chain sequence. FIG. 35C shows the
results of VEGF competition assays of candidate antibodies obtained through the

second panning and the third panning. 31A12, I3F2 and I2F2 were all selected.

The light chain DNA sequences of the 18 selected clones are shown in SEQ ID NO:
164 to SEQ ID NO: 181, and amino acid sequences deduced from the DNA
sequences are shown in SEQ ID NO: 2 to SEQ ID NO: 19. Regions substituted
compared to the light chain amino acid of 6A6 (TTAC-0001) are shown in Table 7.
Also, the clones were renamed “TTAC-0002 to TTAC-0019” (Table 8).

Table 7: Mutation site of 18 selected clones

Clone name Mutation site
KE3
(TTAC-0002) S13A, R23G, L271, D29S, V30Q, N31S
KE6 S13A, R19G, R23G, N26D, L271, D29S, V30K, N318S, R38K, M47I,
(TTAC-0003) | AS1S
IE4 N1S, F2Y, M3E, V128, S13A, R19T, R23E, D25K, L271, D29S,
(TT AC— 0004) V30K, N315, R38K, V46L, M471, A51Q, G56A, G67D, T69M,
G76R, E78A, D91G, R92N, T93G, S94K, E95V, T99G, V103L
SD5
(FTAC.0005) SI3A, T100A
2KG8
(TTAC-0006) | “L13A
3KE11
(TTAC-0007) | 111
3KF11
(TTAC-0008) P8s
3KG3
(TTAC-0009) P8H
3IG11
(TTAC-0010) | 26!
3IG12 R23M
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6A6 TTAC-0001 31 Gl2 TTAC- 0011 KE3 TTAC- 0002 31E1l
TTAC- 0012 KE6 TTAC- 0003 31 H2 TTAC- 0013 1E4 TTAC- 0004

WO R@BN5RIAC- 0014 SD5 TTAC- 0005 | 2F2 TTAC- 0015 PCT/KR2007/003077

10

(TTAC-0011)
(TTZICI?(I)OU) PSS, S13P, P39R, YO6F
(TT /iICP_IgOB) VI2L, K16Q
(TTE?:I-:OIOM) SI13A, K16Q
(TT/SI?CF-(2)015) S9A
(TTSCA-IOZOM) E59K
(TT1i3CIi(2)017) M4l
(TTiSc(-:gms) $94N
4SC5 NIQ, M3V, SI3A, R23G, D25N, L271, D29S, V30K, N31S, R38K,
(TTAC-0019) | M47L, A51S, S66F, GT6R, R92S, T93S, S94R, E95D

Table 8: New name of antibodies developed

Name of antibodies Name of antibodies
New name New name
developed developed
6A6 TTAC-0001 31G12 TTAC-0011
KE3 TTAC-0002 3IE1 TTAC-0012
KE6 TTAC-0003 3IH2 TTAC-0013
1E4 TTAC-0004 K3F1 TTAC-0014
SD5 TTAC-0005 12F2 TTAC-0015
2KGS8 TTAC-0006 I3A12 TTAC-0016
3KE11 TTAC-0007 I3F2 TTAC-0017
3KF11 TTAC-0008 4SC3 TTAC-0018
3KG3 TTAC-0009 4SC5 TTAC-0019
31G11 TTAC-0010

INDUSTRIAL APPLICABILITY

As described in detail above, the present invention provides a fully human antibody,
which has an excellent ability to neutralize VEGF receptor in cells and in vivo, and
a composition for inhibiting angiogenesis and a composition for treating cancer,
which contain said antibody. The inventive 6A6 antibody neutralizing vascular
endothelial growth factor receptor shows excellent neutralizing ability in living cells,
compared to that of a commercially available antibody against vascular endothelial
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2KG8 TTAC- 0006 | 3A 2 TTAC- 0016 3KE1ll TTAC- 0007 13F2
TTAC- 0017 3KF11l TTAC- 0008 4SC3 TTAC-0018 3KG3
WO 2008058009 4SC5 TTAC- 0019 31 Gll TTAC 0010 PCT/KR2007/003077

growth factor receptor, and shows the ability to neutralize vascular endothelial
growth factor receptor not only in humans, but also in mice and rats. Thus, the
6A6 antibody will be useful in anticancer studies and will be highly effective in

cancer treatment.

Although the present invention has been described in detail with reference to the
specific features, it will be apparent to those skilled in the art that this description is
only for a preferred embodiment and does not limit the scope of the present invention.
Thus, the substantial scope of the present invention will be defined by the appended

10 claims and equivalents thereof.
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above, the present invention provides a fully human
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VEGF receptor in cells and in vivo, and a conposition
for inhibiting angi ogenesis and a conposition for
treating cancer, which contain said antibody. The
i nventive 6A6 anti body neutralizing vascular 10
endot helial growth factor receptor shows excell ent
neutralizing ability in living cells, conpared to that
of a commercially avail abl eTHE ChodpVM8gai nst vascul ar
endothelial growh factor receptor, and shows the
ability to neutralize vascul ar endothelial growth
factor, receptor not only in humans, but also in mce
a ataféﬁa%ﬂg,mt he 6A6 antibody will be useful in
anti cancer studies and will be highly effective in
cancer treatnment. 5 Al though the present invention has
beeA sg@eserdhaifviiasietfeddmatt (ScFef aisid&fe! WhidlEcontains a light chain
specifitc features, it wll be apparent to those
swaridbdalrdgion heprasante¢dhby anhinsindesod sqpuicane io§ anplonefadrSEQ ID NOS:
preferred enbodi nent and does not lim¢t fhe scope of
t hto by asédfungtiopsie ngHtralizg casculis cadetheliat gwaagg@r ggeeptor.
the present invention will be defined by the appended
10 clains and equival ents thereof. THE CLAIMS What is
- _ v gggferﬁ . . .
(Cisgl;:v; rgo‘frenc u?%l,le é&n@éﬁﬁgﬁﬂgﬁgl’a@ﬂ%ﬁcﬁl n-var fna‘é?réable reston
regtasented byegeanat idasqarnice@f SHQ 1Baqoenoe of any
one of SEQID NCS: 1 to 19 and functions to neutralize
vascul ar endot helial growth factor receptor. 10 2. The

chelk YA PRGSO OFF ¥ GBS aebv bR Ehtac fargecte o claim 1

s§oplence of SEQ ID NGO 20.

4. A vector containing the DNA of claim 3.
5. Recombinant cells transformed with the vector of claim 4.

6. The recombinant cells according to claim 5, wherein the cells are bacterial or

animal cells.

7. A composition for inhibiting angiogenesis, which contains the ScFv molecule of

claim 1 or 2.

8. A composition for treating cancer, which contains the ScFv molecule of claim 1

or 2.

9. An IgG, which contains a light chain variable region represented by an amino

acid sequence of any one of SEQ ID NOS: 1 to 19 and functions to neutralize
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3. A DNA encoding the ScFv (single chain variable
fragnment) nolecule of claim1 or 2. 15 4. A vector

woceast1ia3zaing the DNA of claim 3. 5. Reconbi nRAT/KR20(17803077

10

transfornmed with the vector of claim4. 20 6. The
reconmbi nant cells according to claim5, wherein the
cells are bacterial or animal cells. 7. A conposition
for inhibiting angi ogenesis, which contains the ScFv
-8 I A conposition for
%ggﬁkgnggtggiel?] g V\Ol/h“fT Igl’lfaétgﬁt?%ieﬁgyr't he ScFv nol ecul e of
claim1l or 2. 9. An 1gG which contains a |ight
chain variabl e region represented by an am no 30 acid
studheelgsi ancprding of chibQ OD wWgh has @ beawncchain variable region
functions to neutralize vascul ar_endothelial growh
f Egpresented apbaming acid-seaugnge Aedd dPYO: 30¢1 ai m 9,
whi ch has a heavy chain variable region represented by
an am no acid sequence of SEQID NGO 20. 11. A

RS PRI BB B3R5 NSt o o i

fpy, treating cancer, which contains the 1gG of claim?9
or 10.

12. A composition for treating cancer, which contains the IgG of claim 9 or 10.
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