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 human tissues except placenta (Tisher

| . . Biol , 266:11947, 1991 5 Vi I
3@%9&5@1@8&% nﬁfgamﬁ ?«gr]é@aéwn( QEREy bleggrva%@s S Er%eggrlstmg vessels
Vbﬁﬁﬁlt%l rF)WdFH 1'ff%?er{t?a§%l té(nangl %%{P é ?)g)e%dﬂIh%ﬁfiEEel | %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 et al., Endocr. Rev., BRGT/KR2007/003077

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.

,e;[rﬁdéf'}egﬁrleé%%tvélevltehgtoﬁg g?ig?{g?g:ﬁrggr%%%gﬁ ea¥§gc:hain variable region
: . . A h
i SBRAeUARLIP AN A8 RebicE HABNYIDNOE YEEN the

type anti body and cel | rtace FI G
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

Cinsatasaony. VbR conciigsud 15 and iecorAeJapk FEEER R 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

xenograft nodel. 10

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.



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 707 HaRTCAATRISR B0 TR Was ot ai ned anc

converted in the formof 1gG 25

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.



Al'so, 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
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
vascygkar e : : ; i
anal 10 13 CIBCEATES, BNt T e Rt OB nyentive ant
DRI anabed pwithMaRGEORS imMHIONV B@seléxpr 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 cells,
conpared to the I MC-1C 11 10 1gG chineric anti body.
This suggests that the results of the VEGF 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

10 I N SEHEEARNGIWIPNC $hidag! %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

15 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 lpirGed 1t RRowe thidbreshing moit Moskt@h blYEnaRlis Sfor VR Cdbility of the
is direct angi ogenesis action.
20 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.

25
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

30 binding between the IgG-type KDR antibody and cell surface KDR.
8



Furthernore, in the present invention, in order to
confirmthat the inhibitory effect of 6A6-19G on VEG-

woebdsass237on HUVEC cel s is because 6A6-19gG bl BCREKR205/003077
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25

entrance of VEGF receptors into HUVEC cells,
observation with a confocal 5 m croscope was perforned
in an experinent using a KDR anti body | abeled with
FITC. As a result, it was obserbed that the VEGF
receptor (KDR) could not enter the cells, when cells
were treated with 6A6-1gG Al so, through an ex vivo
rat apGt 2§ showg ths Bibitory ot bfdndlgGragpe KIDR ahtibody on rat aortic
aortic rings 10 treated with 6A6-19gG vascul ar

spng sproptingindursd byc¥EGE. Al so, angi ogenesi s was

anal yzed through a netrigel plug assay by injecting
matri gel subcutaneously into mce. As a result, in a

gr oupy kI gat i i {8 :

oo 128 MECTs B0 PIRT i EHUFECHAR, 5-vpe KDR
GhGiblod om%'i@mgiiﬁdu@&i VBghser ved, suggesting

t hat 6%6- I gG had an angi og?r:])esi s inhibitory effect in

vivo. 15 In still another aspect, the present

it 7cede e B RS LAAY Sty o
SO 900 S BB mocel

the light chain shuffling was performed in the

fol |l owi ng manner. (1) I'n order to prevent 6A6 from

bei nFIGel28ctied pyaiopraph iofgtuandyisoparissdafier aeesmenDNAth the 6A6
of a 6A6 light chain shuffling library was treated
wintibodyringhe telonamaneerapaaseSpeioghaliimeged. recogni ti on

site at the CDR3 of 6A6. After the DNA was transfected

into ETB cells, a sub-library was constructed, and KDR

af f pigy %9%110%@ a\é’é@éiff@gﬁﬁé ikl @R iﬂﬁfb?%f}( Eﬁeﬁk{sﬁﬁe"@i@ antibody on

performed to select” cl ones having exce

N@uidradrbwiinth el AS4Y cell line (2h 1l dan@s MMGSieﬁbigfdft inodel.
bi opanni ng process, the antibody clones were allowed

to conpete with soluble KDR to sel ect clones having

excel | ent. KDR neutralizjng abjljty. 30(3 n a step of, .
21 1 ofiig 30h8hRYS e presals of (Rbcling iogeﬁl%@éﬂm A8’ ahtibody with
bi_ qpannpi n [ OC | MC-1121B 1gG (I nCl one, USA) was
aqa?ﬁoa&ﬁ&%gsqt eo]rogiz[?e'to sel ect cl ones havi ng KDR

neutralizing ability which was superior or simlar to

that of the 1121B 1gG
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.



5 1n still another aspect, the present invention
relates to a conposition for inhibiting angi ogenesis

woaend/1a3283onposi tion for treating cancer, whi chPCOKRR00T/003077
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said ScFv or 1gG As used herein, the term

"angi ogenesi s" includes angi ogenesis involved in tunor
grow h and netastasis, age-rel ated macul ar
degeneration, rheunmatoid arthritis, 10 diabetic

reti nopathy, psoriasis and chronic inflanmation, but

t he scope of the present invention is not limted

t her g1@. 35 showk ke REBRE R VIGE onittitidal 4bs@@N6éLinti-KDR antibodies
includes, but is not limted to, colon cancer,

pahisined shromgh dight chainaghufBimger , col orectal cancer,
prostate cancer, renal cancer, 15 nel anoma, prostate
cancer netastasized to bone, ovarian cancer and bl ood
cancer. The conposition of the present invention can

be adm ni stered by any route suitable for a specific
ol ecul e. HiFT CAMPPPHESCRIFTIOR OFEHE INVENTION, AWND
be provided to aninmals, including humans, by any

sui tabl e neans, di r BPRFERRED EMBODIMENTSuch as by
i njection, subcutaneous injection or topical

adm nistration to a tissue |ocus) or systemcally

OF: fit BRSoHE Presknt foRofionibiae® it oy [iBRORRSEH Tingle chain
rﬁi%flee&"ﬂg'rﬁenttf Uelibady DAL PTTACO08E)-S F'@,C%Wﬂlgﬁtralizes vascular
opt hal i ¢,° i nttaperitoneal , intramiscular, "buccal,

r@ﬁioﬂhelia‘llg&'b\ﬂﬁi factgtt raorbital, intracerebral,
intracranial, intraspinal, intraventricular,

intrathecal, 25 intracisternal, intracapsular,

intranasal _adm ni stratiqm or aer osol . .

bt AL SSEY oNeS SReeCRefinE figﬁob‘ﬁ% dPAHISS- cSishi ddibrary of fully
PRlha?fanfidodRNEMS @Jns&mf%'dmaﬂ?' galdiy 1152 redife T lﬂlgon protein
suspension or solution. us, the carrier 0r excrplen

| SorRpoR b 08 tAbT ¥xaasaRIADHSmaMSst Nt of KIPREIVEGFRDY, fused to Fe,
deli'very of the desired agent to the subject, the

swhsitdonstracted. ndntoKIdRvBdw adtibodies ynaatfadizing DR were screened
subject's electrolyte 30 and/or volun? pbal ance. TQ@ .
afﬁg@o% fodly bismnag ramWQng‘dﬁﬁr}t Hb&h%ﬁ? éBW’p‘t‘ﬁl% purified recombinant

KDR D1-D3-Fc fusion proteins.

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 chenotiherapy. VEGF receptor
ant i body



20 I'n one enbodi nent, the VEGF receptor antibody binds
specifically to an epitope on the extracellul ar donmain

wO0Q@608as3BCGF receptor. The extracel |l ul ar domai NPOT/KR2ME@P3077
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receptor is the |igand-binding domain. The

| i gand- bi ndi ng domai n may be found at either end of
the receptor, but is normally found at the

am no-term nal end. 25 Sone exanpl es of VEGF receptors
include the protein tyrosine kinase receptors referred
tointhe literature as FIt-1 (VEGFR-1), KDR and Fl k-1

(MEdrRndre, HMRSSreSéManwemR S iklopderoto ¢drfd that the inhibitory effect
suggest ed ot herwi se by context, this specification

wof bAfelgGvort VE@H sefents ynl FEYECurelln ismbrcawseu6A6digG blocks the

VEG- receptors. KDR will 30 be referred to as the |
heFEance opin VEGE weesptorsc e o HUNAECn gellay ebserkasigmawithna confocal
1991

idFosoneaRas RettorBiedan s SRamEt JHBEGY RipRiiibotly labeled with
(PEcE hens agfeséit; it WAV obseftd%946ihe VRER ré%%f&?#f(g}%_ﬁ:&ﬁld not enter

is referred to as a form of VEG- receptor

f thersellbukhée belledetootredtbd vKIDRb ABKeG.r ecept or ( Shi buya
et al., Oncogene, 5:519, 1990). 5 O her VEGF receptors
i nclude those that can be cross-link with | abel ed

S5 kb 20 e MR 5LA bk St Ul P notic rins
I ' ' I 1501KDn o ;
BHAGS A SAGHG, S SR A 108 oo D Dhpogenesis was
9 . ! .. t . 1 . . .
27T T e Y e, s e T St ey o

amdes. | | As uchesadt, dn argloupetreated owith . VERE, @ ogenssist or plugs was

may al so be bound to a non-endothelial cell, such as, a X
t ORRSFVede but i LEpwR fregtedywith ﬁgE E@iom&%gk OhOrlg(s. [agiogenesis was

S Db LS R b S 6 Tt i i

receptors. In this specification, neutralizing a
receptor neans inactivating the intrinsic kinase
alnt still ayothér adpect, ¢he present mventos delates do yagaats. obdained by mutating

reliable assay for VEGF receptor . . .
the light chain 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 '



20 neutralization is the inhibition of receptor
phosphoryl ati on. The present invention is not limted

wohgosansz3parti cul ar nmechani sm of VEGF recept or PCT/KR2007/003077
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neutralization. The nechani sm caused by one antagoni st
is not necessarily the sane as that caused by anot her
ant agoni st. Sone possi bl e nechani sns i ncl ude 25
preventing binding of the VEGF |igand to the

Séx‘orc%e ![Mtll-grlﬁ’]‘?)in%ig Qn‘?@%‘enwéfk R8s XE%&d@g?ﬂt&Her @' lect clones

eventing di mer ron or o nmeri zati on
resaRs WISR fdufielizZIRCtsiiys Whichawae bupdreetedimile t6 thfdf the 1121B
out . A VEGF receptor (or VEGFR) antibody, in the
clati.ext of the present invention, 30 inhibits
activation of the VEGFR subfam |y of receptors. By
inhibition of activation of the VEG-R subfam |y of

rec Qrs,i s _neant..any decr.ease.in t tivati . TR
SR R oSS R B 2 AR hAEH for imhiviing
NH o t | O : r
PEBRTRAR A1 2RO VB KR ity ERR MIBQURSCPy or 4,
present invention, means inhibition of the VEGFR 5

following interaction of the VEGFR antibody and VEGFR
Bi\s atsed diesginothe éerme dangiogenasts einclysiey singiggenesis involved in tumor

O P DRSS RS AR egpatoia i,
BLRCSetpaRTe bt i, DB PRope of e

| pekettenasais Blic@lindtedd@Redteg, are known in the art
and i nclude coval ent bondi ng, ionic 10 bondi ng,
hydr ogen bondi ng, etc. Accordingly, the VEG-R
tagoni st of the present invention jnhjbits the
?ﬂ} PSRt Y ENHER. Qﬁl& \Fapeery m@fqd@@e Wiols nefntimpted to, colon cancer,

prevent s tap h ti c r.a

SRR sRULPEROSRT Qi TRl Wiab AL Ma2 e genal cancer,
t helaibiiR} pPddaR! dafBeAbhvaYFed B 6BndavarRY oandél 41 BloBd cancer.

i nvol ved in regul ation of vascul ogenesi s and

angi ogenesi s, include any of the followi ng: the 15
phosphol i pase at hway or the

PL h .
phBg ﬁﬂ@@pﬂlﬂoﬂlr&qht(? dqr%)nt Emw&&@n(opmdze admisyisteregray any route suitable
It ' ted (=Y Ki .( MAP th . .
T He DTt BROPL " The ORGSO SR bIAB, inysgtion may be
S}?’?V?d@(i' %6 fimake %lﬁﬂﬁmgggﬁgggfaﬁz '_sﬁﬁgbl*éyméi’r%, directly (e.g., locally,

presence of seven 20 | 't ke oops'in the

estichage bl Unfgctidaaubeutansiusgingedtioansimesgicalngd magstoation to a tissue
and a split tyrosine kinase domain in the .

i locngkcer systemicallyi(em..(rarerterally or exadky) or Whereshegomposition of the

ki nases).. There .are several .known ne s of the VEGFR
SHBRS vt dap oy BY © BRNISFOePaETREILy SHeb (s by mtravenous,

ST RSB b BB, e, s

t nesebied! ihfaterebsll] tiatracragidotinghiphalg eldtraventricular, intrathecal,
proliferation, mgration, differentiation, tube

f intragisteynal, iimicacapselapfiniragasal admpeisiretiom on y agragol administration,
EEIisnt enance, of V%%C%{%ar I nt egri ij VEGFR-1 possesses a. logicall
h CRRRRENIOR; RESIETARY | GOPPIISeH, Parls QinaB| &4 %’Lﬁeﬁ’érﬁlpéglo ogically
i g } | | V . o . .
g?cﬁﬂ%%%ﬁei fﬁﬂEﬁP n{}gf’f&gﬁé}g G&_f“\;eé?)tlﬁﬁ%rg“ AR, biheVESier or excipient is
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



affinity that is approximately 10-fol d higher than KDR
(VEGFR-2). VEGFR-1 has al so been inplicated in VEG--

woaeg/1ps2zatent a growt h factor (P1GF)-induced m BCAKRAM7GH3077
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nonocyt es and macrophages and production of tissue

factor. 5 As is the case wth VEGFR descri bed above,

i ncreased VEGFR activation can result from higher

| evel s of ligand, VEG-R gene anplification, increased

t hSASA f receptor or nutations that cause

ulﬁlr egulﬁh?yg?(?gelgg%{ug‘? signaling. In one enbodi nent of

the present invention, the VEGFR anti body inhibits

bi nding 10 of VEGFR to its ligand. Binding of a Iigand,
tEhgrS(g&w arndgG prateinc of | theaprasentiinveftionE@ey be administered for

stimul at.es receptor dinerization, autophos | ati
ﬁﬁlevmmc UCAtNEPIte A GROPHRACEE dhapat qnﬁﬁ@ﬂfﬁ ntlo'provent, inhibit,

ﬁ% %ﬁgfb@g Ig é,kéél%gg@ﬁ %‘u@?s@gﬂ%’gﬁ% h%n%(])\'\;&g h‘@&ﬂs%n@gs metastases

rﬁwbﬁﬁdcaﬁeﬁée BAHEHQAEANE A P aﬁfb@nﬂﬁ&écﬁﬁl ﬁ)saéconlﬁlsh this is defined
Li ganc s for VEG-R I nclude VEG- and its honol ogues

PAGE,"thédEapeuBicallE@GfectiveEdase D, AmbuiEGeffectivo rfomﬂasrplbe will depend
P1G-, which is a dinmeric secreted factor and only | :
bwpRrs theevgmrity of éhe, disasceand tha a%rgeéala%@n@g@wanmr §$3vn immune
c$/t t rophobl ast, sincytiotrophobl ast and extravill ous

#Bbl ast and has cl ose ami no acid honol ogy 20 to
VEG-. Three isoforns exist in humans, P1GF-1, P1G-- 2,
and P1G~-3. Studies with P1G- deficient mce
dehpriske afeht prbdteimiascadinvg to thee prasentsimvehtionvspreférably 0.01-100
angi ogenesi s per se, but rather, specifically
mogkgtaed more m’n@r@@l&rﬂ b—lé)mig/gmr meabi lity effects of
VEGF during pathol ogi cal situations. Also, VEG--Dis
closely related to VEGF-C by virtue of the presence of

- t |
%%V%Eére Eﬁlna?xdoﬁsgz{pgﬂ‘s %)% gh@%orﬁu mgl%% Isefs gﬁe tfeated and the
VEGEIN 8RN §idle r@ﬁéc@%ﬁdéﬁi bendfeahined usiglg @it atperimentation.

muscle, colon, and small intestine. Analyses of VEG--D
r?@hepmdmmmauom of e raeubadjednay]dze W@em})dls kol ggjegtions, or by

for pboth VEGFR-2 (FlI kl) and VE Fit 4 nd can
aSQIURIONS R éBtIB?@Pe‘]‘f&ﬂEﬁF 1§hyE08 §Extemal reservoir

e e e e ST P g ol fom o

PhRRAMablMBPlahON. FutheMRGHER tRORhABEYy BidieRs of the present invention
specifically to VEGFR It sRould be appreciated that

t digo \a&FPea atlmhoidicredino bthadineertded nakcipientotdgeeher w1th a plurahty of
extracel lul ar portion of VEG-R_ which nmay or nay
i dfasent bwhxgil%lyoacttvwnoiegam Hewever, éb@wapﬂngﬂal 60mhélat10n of fusion

aﬁ&r Soringt 0BT e %ﬁ%éﬂgﬁ%\?éﬂ?mﬁﬂsﬁr%% Ehbesopyy b determined
llhﬂ{éa%Xp% %ﬁ%\t?%ﬁ gfescrlﬁ%fn hiéﬁce‘%frogg 1et glllt}{gbd OoW.

10 In one preferred enbodi nent, the VEGF receptor

anti body binds specifically to KDR Particularly
plb¢ somppsitian aegarding kst Hifl pepsprivinsienson Hagy khenwsetdom combination

t he, ex el I ul ar domain Kl bI ck i.ndi J9 by
ohngrheyfErapeufi eEPRg AR iatopet, nC4IREe

neutralize VEG-induced or PIG-i nduced act i vation of

KDR. 15 There al so exi st various hybridomas that

pThelede sylédgir-whantirhodi axluding hexampiumors, drgliréatihwith the VEGF
cell line producing rat anti-nouse, VEGFR-2 nonocl onal
arqcrcm@@yaretml)m we@mbngHent withy sadigiton,Hshemeotherapy, an additional

a?ﬁﬁrpl %E@?ﬁ%@@& anéq{a&ngﬁgﬁltbﬁ%rog §1'1 %ngg}so&g% the inhibition of

deposited as ATCC HB 12152; andl4a hybridoma cell Iine
(M73. 24) produci ng 20 nouse anti-nouse VEGFR-2

nonocl onal anti body mAb 73 was deposited as ATCC HB
12153. In addition, various hybridonmas that produce
ant| -VEGFR—l ant| bod| es exi st and |ncI ude but are not

L 1 o BT ZR A1 ™5 7/~ I\ o o a o —p—— A



Many ot her VEGFR ant agoni sts are known in the art.
Sone exanpl es of VEGFR 30 antagonists are described in

WORBSHESIBS, 438; 5, 621, 090; 5, 283, 354; 5, 270, 45BCT/KR2007/003077
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5,367, 057; 5,548, 065; 5,747,651; 5,912,133; 6,677,434,
6, 960, 446; 5, 840, 301; 5, 861, 499; 6, 365, 157; 5, 955, 311;
6, 365, 157; 6,811, 779; and WD 2001/ 66063. US 5, 864301,
Terman et al., Oncogene, 6:1677, 1991, WD 94/10202,

Specé[}%rgg{tﬁ %§’6d5 Ffé}%%égé%é\%%:%%gﬁ%flgg I%%l ng .’tpan expected when

288 hbMEGERifh %]khﬁﬁﬂétﬁ e@iE fHehls, OfRlatich, Usr 4n 100 th6Hal receptor
and 5, 712, 395. US 5, 981, 569 di scl oses VEGFR

amitag@msts Ds ctdmbinatiensartlganof: nbyeargy emay Abs shown, for example, by
bi speci fi ¢ .anti bodi es (BsAbs), . which are ant i bodl&ls )
t BEPALCH alpdl ltluend@ fremerteramith gaithpeembigds Beatment theasit would be

gégseisﬁe 0 eCtd%&é%%%‘a& fg{e gglgrllft%:vﬁ dV%@ﬂF ?:{%%\ngr]antagomst and
42 cﬁéﬁgthe}a%%% dlg 2thO$5Ra6Eh [ GH dh é&lﬂé‘ﬁ%ﬁéé@gg&e&l&goms‘[ Preferably,

qui nol i nes ‘and ci"nndl i nes as bei ng use

r garpipls dshhagnitsd By (édnivstoredt tk.cander waere. rehiisgioe is not expected
Defic. Syn. and Hum Retrovirol., 17: A41, 1998).

Fliprhdressment awithys fcombimaiiatetadr i NEGHN TeeepieGrmtagonist and a

anti bodi es ar.e known

-PhorBp@oeBhe are Ty Facidion roB aliionahFrasproTpiagonist.

tyrosi ne kinase activity of VEGFR, which generally

i nvol ves phosphoryl ati on events. Accordingly,

PIThs PRGY Iratdpror asteaysiselseadasi@gisiéred bedigiee doFingNer ME@FcRsmmencmg
anti bodies in the present invention. Sone assays fo
tvhmmmerdpwnmsmdwtomtheyam asdeslt as bay dampianBen éhereof, i.e. before

Ph I Th 3:1433, 19
déﬁ]l‘g{g, Z{;e ogfg, dm_;Fx adfer, d;gl%gz a11§3at%qr99(gr ]h 20 an(?uring, and after

gﬁ#@ﬁc n@tg &ﬂeznitﬁgﬁpg Cf/&{;fagﬁ%t gheg%&zrh\ﬁgq:&ample when the

agHdPE ¢ eHe aﬁﬁ%oﬁfs@%@ b ?(%t}!]lf‘d?fly‘ Phe %ﬁb@&y 213 Ct?;ﬁﬁfc%ﬂy bYdministered

met hods known in"the art and M1l stein ture,
2b&waeh,l dRIrS0 dﬁ:ysrmnefekablmmé@n&lanéﬁﬂl daydymore preferably between
Technol 0 The Production and_ Characterization of

RO&BA 2 é%d’s hegHs cryBReRdiBgadiating therapt and/or cgigotherapy.
Laboratory Techni ques in Bi ochem stry and l\/bl ecul ar

Bi ol ogy, Vol. 13, El sevier Science Publishers,

30 et al., Science, 246:1275,
83 ; q?‘ﬁéeptégt%:iglo s of the present invention can be

nmonocl onal or poncIonaI anti bodi es or any ot her
sui tabl e type of an antibody, such as a fragnent or a
dby @%cmbedmmemntMn‘thwdlsﬁceptos angbedy hinids spaeifigpllg to an epitope on

fragnment or a.s tic honol of th
e base ko bmain orad HGE i Boay T s lulardomain of a VEGE

bj . Or t i,n

egrg}gﬂ? IB‘?E{ ﬂgéﬁ%‘gﬁﬁpdélﬁgg]%ﬁlatn‘? il‘ﬁé‘ hgéﬁ? lgh{flglg %m?m may be found
aﬁﬂd@l@ﬂ ¥nd 08 tSRLc PRl is HOHBSSy LRI WEE ainiflb-t@thsidal end.
or clear fromthe context, antibody domai ns, regions
and fragnents foll ow standard defi n|t| ons as are vvel I

own int eart as et a ul ar and Mol ecyl

ROPSGIP 1ewh, v ﬁ@@ba@ﬁgt%mﬁ S thhNTQUEE priodinepiinase receptors

%?é&?d EBeﬁleEl?éO'mferapHs ‘P*IPPMS gﬂe{i\n %%gt Flk-1 (VEGFR-2).

I nventi on are nonoc ona antli

f Uapeotieradade fistedraadiesaty h)gg%ht%d\bth@vas@\bybantext this specification
anti body, or by expressing DNA that encodes the

f wily felhow the agsomary diteratuichaetnesclaaye loé Preparesaptoys. KDR will

T SSEL hehbeat™ b5k 3L858, MR kD Crerman

| mmunol ., 131: 2895, 1983). Suchis



15 fragnents may contain one or both of an Fab
fragnment and an F(ab')2 fragnent. Such fragnents may

woabsaseent ai n single chain variabl e fragment PCT/KR2007/003077
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anti bodies, i.e. scFv, dibodies, or other antibody
fragnents. Methods of producing such functiona
equi val ents are disclosed in WD 93/21319, EP 239, 400,
WO 89/ 09622, EP 338,745 and EP 332,424. 20 Single
chai N OakhSe 6 1"@797'191@9512.( SpiR) Q@GPRL RPkildes tdtatred to as the
consi'st of"the variable fegion of a heavy chain of an
amutibe tymdlog ef KIORt(Matitaswsadyl 8., PR 18809026, 1199hy.  Flit-1 (VEGFR-
chain a short peptide linker. Thus, the scFv con%rises
s

t heiseraferred dat asoadiprmonb i MEGY receptor Thiseent Haoms buhyelated to, the

uced in bacteria, or in eukaryotic ls. A
5 DIUAMRS Seesnlon R Gy Cerall gty SR BB Tn he
present invention is 6A6-ScFv (TTAC 0001). 6A6- ScFv
was shown to bl ock VEGF- KDR (VEGF- VEGFR-2) interaction

aDther WMEGTEt re¥Edfors indiidtiride tRateginObe RAGSHNK Witk iab8led VEGF, or
This 6A6- ScFv binds both to sol uble KDR (VEGFR-2) and

cthht caubé acamemmassagitior WwEGHIR 2) SomakivBo detrms of these VEGF

and K562 cells. The 6A6-ScFy has a |ight chain
segerRipEehafe mrdeadan weighis 95 aaﬁrépxamﬁtfgw@h@nlw kD, 130-135 kD,

¢ ISR andrRs B2 BV 20T SOt gt /. Biol
FCAbn), 27197%Aal e0996)ScFv, bival ent reconbi ant ScFv or
human 1 gG anti bodi‘es. Preferably, although the

anti body fragnents contain all six conplenentarity- 5
determ ning regions (CDRs) of the whol e anti body, )
f Fagy¥HeoE reeentar as wgualbnbpundda aarellofuchuashan egidethelial cell.  The

h f five CDRS lsq b
Y FEE Boraplotinay Ao, pobES 1 Aatnsrnde BeRfoidh smeh ag a tumor cell

(o] TN a1s ; ' C [ ;
PSILAEHIGIERE NIOF TRRe, DL HOEHR, el flfeably i solbl
kfoymol e |i npet henocyani n and bovi ne serum al bunen.
Conjugation may be carried out by 10 nethods known in

the art. Antibodies of the present invention also
ipclude antibodi es whose bi ndi.ng characterjsti.cs can .
L% R Rto G o ciiesti AIVeOHON (RGN Zent VEIGH depgptors. In this
A fe?{]fﬁta;t}gghla@tg%g%u% %?l&@éﬁtﬁ(ﬁt}?ﬁﬁé}?ﬁr&cﬁpg&dﬁ% kﬂkgmtrmsw kinase activity
of the receptor to transduce a signal. A reliable assay for VEGF receptor

neutralization is the inhibition of receptor phosphorylation.

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



15 inmproved by nmutating CDRs and screening for antigen
bi ndi ng sites having the desired characteristics (Yang

wo0e008ak3237J. Mol . Biol., 254:392, 1995). CDRs BC®KR2007/003077
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mutated in a variety of ways. One way is to random ze
i ndi vi dual residues or conbinations of residues so
that in a popul ation of otherw se identical antigen
binding sites, all twenty am no acids are found at

.p&r Fatidhabs ROSWEGRR saf i UBloYs iS4h&d° Yebrease in the
& g res c?i e@ (% g@n

uced over a range 8 error pr
P&ﬁﬁv@ﬁbﬁ‘)@ﬁ ﬂfe"WEGFR et Tkt »is) tNBLp ﬁv%htlon 28p: &Qﬁhatlon need not
1992). Phage di splay vectors cont ai n| ng heavy and
| éghpletdipi stoparactibhtéorn egfi ohe gEREH Rar Mpre@pagairddbltmn of VEGFR

mut ator strajns of E. coli (Low et. al.
2apiivabion, aggrpfinediy dhy éna‘rermﬂnaga%@. gllﬁal?léwn of the VEGFR

g)lﬂ)%lflgtllnge%‘?g[fl%ﬁtl b nwﬁﬁogﬁlm P%?YEEI%I?f Eg 545001at10n is

i es, and partrc nmonoc
aﬁ‘xtehﬁ’toéiifﬁéten? ﬁH Q@al%@&i&@i@apﬁﬁté‘fﬁEMBeWhEWF GFR and VEGFR
art. Exanple or production of anti bodies include,
bartitardy wbtchl inhitisdytasingkimdse hctovityi of thebrecelston  cOht ©f skill in the
and transformation of mammalian cells 30 with DNA L
edit oevud anpéem@t@etbpm e&&mab?@r@fswChTﬂ"@mlcﬁbﬂﬁ@@@tlaﬁ% which include
descri hed i vari o uhl ;tgatl ons

hI er anfj ) Lo

MPEEBHAN N mdéng,z@r@ P o 52 b Ao ips1upg co¥afent bonding, fonic
| P

gt Ondlr i gﬂéogggég@gn%%%gﬁ%ggggwmamagomst of the

Bpifedént 1ﬁ‘&erﬁion fafisbits thaRerosirer ana'@CatUﬁiv(ﬂtF}'Qﬁ th8 receptor which prevents
Bl ochem stry and Ml ecul ar Bi ol o% Vol . 13, El servier
0]

Switepleesphobylatoerod’| the rmmlt@r dladrphogEBryktioe of vatioys other proteins

gﬁilé(% ‘{egiolnpti@ Vkﬁ@%lgsg iRg ulkval ent@ct%hgg %A{a?/so,dl ﬁlch are involved

eng{@%gfmggmphﬁogvm SR SRRBRREEr the folowing: the
eﬁl%s‘pﬁbﬁﬁés% ny APL.CRY B RBWEY CoP HEP PHRYph AR l%tol 3’ kinase (PI3-

encodi ng 10 such equi val ents. DNA encodl ng fragments

oK)/@d{tldnddn&sgﬁaycﬁnmtpd epateimdk ingsa V&R ppathiwayul_artiece et al., Int.
sired portion of the DNA that encodes the

fﬁlMW’eﬁgﬁHﬂ aAPPbody. DNA encodi ng chineri zed

anti bodi es may be prepared by reconbining DNA encodi ng

human const ant regl ons, derived substantially or

eXfid u@E(’}@H’ 3(1%%&?1 eofc%creﬁﬁﬁ’mg {}&r%{@ﬁﬂe@% i F}fédgmesence of seven

regl ons, enco I ng variable regions, "15 derived

Shnhxsltmaglloahhu like ®opsuBl vied extracetulie deamigns esinglet ft@nsmembrane

vari able region of a mammal other than a human. DNA

eregbal pgdharrphit Ztosane ikdatice domain b@ tbﬁepléﬁﬁédﬂwr region (class 1II

reconbi ni n di const ant ons and vari a

rrggmtﬁg srfhand St e " Hase Beatvario L Sagp ity B fhe VEGFR
ri el

(R D FeLoptORY KB S tei0e PYEOIUISIVRGFR-2, and

evEoiing. 20 CDRs, derived substantially or exclusively

froma mammal ot her than a human. Suitabl e sources of

DNA nol ecul es that encode fragnents of antibodies

:‘ﬁlcl!ﬁ %? g : lﬁlﬁjffﬁ‘tel"ﬁ EE)E%SI?E?@J H’g&ﬁ%@tgﬁ{ﬁ ex%ggc*ﬁflgnal transducer
L fhaprs nﬁe!sﬁﬁ? fhs é}ﬂfo'tl?&p&\f gai! ﬁﬁllﬁ@fa%mn?rm@%tlgﬁ, differentiation, tube

reco ned
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



25 equi val ents, as descri bed above. The DNA del eti ons
and reconbi nations described in this section may be

wocansrisgEd7 out by known met hods, such as those HeS&R205103077
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in the published patent applications |isted above in

the section entitled "Functional Equival ents of

Ant i bodi es" and/or other standard reconbi nant DNA

t echni ques, such as those descri bed bel ow. 30

P. U r S Y d

Dy o SRk LR AR AL IR R R, 90 VEGRR.1
ahgs aRoNB¢enaimpHtdted 8. YEGIOmd pl&denta gebwitesactor (P1GF)-induced
hamster ovary (CHO cells, and cell lines of |ynphoid

omiigfiation wé e dyjesrshmactiopbhgeseandoprodyetionl of tissil fagtor.

O her eukaryotic host, such as yeasts, can be

alternatively 5 used. For exanple, nouse fetal |iver

Z%? oi%ﬁﬁ@dilefévﬁtﬂeVmbdéégﬁbé@ a(%'(:))tv@g r{:érgas%daV%GFc}( acpvatlon can

usion proteins, TI.e
Vﬁ@ﬁlﬁ #roan dhighler 21vBClof W@&ﬁasaVEGFR Ehfe 1egﬁﬁﬁﬁcatmn increased
human fetal spleen cell |ine Fsp 62891 contains Fl k-2
| irgrasedip(ial ©F titRrecep a8 Ty, matatiohsithah cawseamatgtilateal receptor signaling.
thynus cell line, F. thy 62891, contains VEGR-2
l'i gand (ATCC CRL 10936). 10 As used herein, the term

nﬁb?‘i"g% n&gﬁﬁﬂ%ﬁn nur%'ege'él lﬂ%%‘& %ﬁ‘eﬁ(ﬁ?% %fqngy fRibits binding
cef V 48 ﬁ%e eﬁﬁgrtﬁf?ﬁ%g'bf B 1A t‘&tﬁgéﬁt@ﬁ%}' g)gt?aér]etl"lﬁlar domain

host geno | cat® aut ononopus

epf %EIGF RSutimwviarsorsceptur! ditaetizaifar, muwopkosphacyldson of VEGFR,
pl asm ds, phagem ds, cosm ds, 15 RNA vectors, viral

v@étV@ﬂQnaﬂg thﬁ equPR@f SEkféﬁﬂiﬂalas cyopkasmie atym%ae okinase domain, and

|nclag flmﬂ{lg not :l)n%t ed tﬁpg %}S&J@S{gl {n%i’quggéa regulation of
h@e\fs%hfbgeh@sqs Eﬁﬁ ghég)g@fées%pr essi on” "expression of a

target “protein erstood to nean t he

transcription of a DNA sequence, the translation of an

20 nNRNA transcript and the secretion of an Fe fusion

pkigasils f(pxr VHEGHR includéa é/Eﬁ}Esmmdt its homotiognes PGk, abE€F-B, VEGF-C,

ARBUER, 5B CEETES ol caiemalay Bl CIEOMHE i dr goheric Seereted factor
pﬁr% SltxlsrsbmH% g{ﬁ%ﬁ Ry higjoﬁ' ﬁl?éedszlg{%eu%ﬁoulﬂég V1ﬁ)lroﬁ%%8{otrophoblast

i nven

25 n NI RIPhobesk B d%%’r Gilohi§ trophbPRSCakPABS Elos@YAHiNo acid homol

(Cl-gt Icmﬂls, I§|ELIA cel as gnd COZ% cel I% The trsansflo?%(éld OmoTosy

hiosYEGH. [T$hrex soberimsueask m;hmmrtsoﬁ‘sl GinrbdyWwA1 GR-2,ladalP tGF+8.  Studies
i ng assi abl e sources of

d_medi t
cuithan QEgﬁsﬁE{Qaf b S§§tegrﬂﬁé6§’é wiovdD Iogior dsapt involved in

UG 51 o e 0 L LR anPRE SO Tnflis b s apgigeenic and

ogerh{b%b Itk eaffe@m)fl VE@ﬁGhﬁnggéa&ﬁol()giﬂai aft8ftions. Also, VEGF-D is
osphat es and/or carbonates sodi'um pot assi um

ndgsﬂy irelateaind CBEGH-Gry: viFtue ofetle presedck of bihahd ¢-terminal extensions
contai ns, for exanple, (?r owt h- pronoti ng subst ances,
siheharganat faerd & evhenVEGF (famelxangmbeﬁslr onn aguliduman tissues, VEGF-

gﬁﬂggg@% %@g@@&q'&b lgllctge% %ﬁ@le}fﬁ éigfs?cg%%glon and small intestine.
Sﬁhﬁlgt 5¢06f 9EOE U)fecHﬁﬁ)r 'sge(}iﬁ@%é\?e &QEthaf RIE r%?ﬂ? is a hgand for both

pres In the yeast Sti nchco
NeEGTHR - ZZ&ZkE%ndlg"EQSFRGﬂ gEittnaed cah.acti@ateetheze Iédﬁptors however,
The trpl gene praovides a selection marker for

1979
&S doss s it VHekRnp  Re oo WEGTgbois ' fitogen fo

endothelial cells.
18



10 in iryptophan, for exanple, ATCC 44076 or PEP4-1
(Jones, Cenetics, 85:12, 1977). The presence of the

wOoR0qsl15328%i on in the yeast host cell genome thea@I/KR2007/003077
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provi des an effective environnment for detecting

transformati on by growmh in the absence of tryptophan.
Simlarly, Leu2-deficient yeast strains (ATCC 20622 or

38626) are conpl emented by known pl asm ds bearing the

Leu2 gene. 15 Alternatively, the DNA encoding the

receptor antagoni st can be cloned into vectors derived

f o mnwiliers embedizhersts ofiddBopieserst, iddamionaShOCVAIGIR antibody binds
virus, herpesvirus, retrovirus or lentivirus. Gene

espscifselynta éfE,GERr ollt showlyl beappiesiated thatnihedVEGHR antlbody can

| at or ces O.Briefl rce

c B gl waﬂtr@%lhﬁalf Forbin &t YEGHR . Wil 68 or may not
S a b

il %‘??%Wa@ oBr bRty (8 e T 8ibsing, kinase domain.
PPRfferby, bﬂ‘leSV@@laRdalﬂﬁ@@ﬁgﬂJ logsthkr prosents ihvdcaltlod is an antibody, or
source. The total RNA is used to direct cDNA
sﬁlmctlenalseqlﬁvdnmiamdrmﬂ $roddlid for VEOIR, idetpi BoofRMAIchrate described in
synt hasn n CDNA are provided in standard manual s of

Oke ¢ ‘b‘f"ogy such as, for exanple, those
descri bed above. The cDNA may be anplified by known
net hods. For exanple, the cDNA nay be used as a
L RIBhe Oﬁefé?fedagﬁfb'oﬁirﬁ@ﬁt' e lW’EGF' M@%@?‘%ﬁf%‘d? binds specifically to
react | Sai ki et 30 al., Science, 23974

1E8R. US’&%TlGﬁI&rIW@refeﬁfed EE) uancgem -pihdinge proteins that bmd to the
ol igonucleotide priners for the PCR anplification ar

dextracsiutar shomaie ok kdaR andcleek bindéng by omglarfiosle of #hdigands, VEGF
CHPBIOF, &bt R B0y BhEEh 55 e CigRa5e< bR balitn of kDR

m xt ure of upstream and downstream ol i gonucl eotides is

used in the PCR anplification. The conditions are

ophérd 2Rd Exist eaeivupahybiddass phatmprodider VEEGPRM nitibddies. For
st andard procedures. The PCR product is analyzed, for

esccample, ablyylsidana gehlolineipgodaring DA ahtivinayse AEGFR-2 monoclonal

ety A€ To 1 v Aapovissiy ARGtolE RE g wbridiyopeci tine (M25.
ggg)f\ 1] pedhchd YRR o0 AR, QUSELROP I SRRl BoaT 1D 25 was
prn gnent’s are eS| gne

dsit@ﬂ'e%nASFC@ B M 143;Nghd @eh?%&@i’ﬁb)’célf anée(MUB 39 producing
c fromthe fragnents. In order to isolate the

embuse apti-oh@ise- CBilRy 2 mgnariendl antibbdy vi&ls TBeweptepasited as ATCC
fﬁhce anpl e, the upstream PCR ol i gonucl eoti de pri ner

[ bﬁﬁ ementary to the 15 sequence at the 5 end,

preferably enconpassing the ATG start codon and at

| east 5- 10 nucl eotides upstream of the start codon.

The .daoat Ksagud @?bﬂhbﬂﬁ'é‘%hteﬁfddﬁ%e FH'n'nUVEGdISR 1 a%tlbodles exist and
conpl enentary to the sequence at the 3' of

dimsludedbiNkesmg liemicel to] hgbrdsmae € NINA3G edppaisited as FERM BP-5697),
prefer ablceé@encodes the entire extracel lular portiaon

t RMIVEGH(depesiprdbas FRRMdABP:1501 8). s Meegslepasitedons BE&M BP-5698),

ChMTe BTSSP S0P aoBdoREH P30 lsnlie B m-s700)

T 1IN trOWas 93216 161 §H0 PUedh37s AlN3He6HPPRRNEnd CA 2328893,

anti bodi es, anti body’ equi val ent S, or VEGF receptors,
may al so be replicated in a wide variety of cloning

ectors. in de variety of host cells. The host cell
\antbéroyggv%& ,ag%/a(gplnhs@%mqv&n ipthe art. Some examples of VEGFR

antagonists are described in US 5,185,438; 5,621,090; 5,283,354; 5,270,458,
19



The vector into which the DNA is spliced may conpri se
segnments of chronosonal, non-chronosomal and synthetic

wORM&/1sEquences. Sone suitable prokaryotic cl oRCTMEKR2007/003077
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vectors include plasm ds derived fromE. coli, such as

col E1, pCRI, pBR322, pMB9, pKSM and RP4. Prokaryotic

vectors al so include derivatives of phage 30 DNA such

as ML3 and ot her filanmentous single-stranded DNA

p A fgkr e r ni ei h Bl - .
gty « WUEUER PETARRSY 9[RBT QTS Gadlte: s.sd0301.
TH86YA9906,3680E 54, 15,955 ,8 hE, 4)B6S 19706,8¢ 1795 a8d WO 2001/66063. US
transfected into a suitable host 5 cell. The host cell

i 5,830t ai herdham eanalap Shrapgerrs, e 6@ 7(7ur ©®%te dWh 94418202, and WO

AR TE0S ot YRR amtar g wer Ul wi M R antibodies.
B0, PR AR T RS, B e 571205

epsosinp Y 580tdiSN8§RSVEGHR RAtgofRt that afd Srga@ic molecules. Also, bi-
receptors, may be inserted into a suitabl e expression

veeedic antibedips €BsAbs), iwlach wire ahtibogics khatyludviectvos different antigen-
_eu_ca[yoti c.host cell. For exanpl.e, DNA i nser

h d
i Binging spesifieities ofwitesrdisrrded RSaiap: It<Dee.R éYEer%%ﬂ)tm?@r VEGFR-1 are
1 ti f..the VEGF t | f )
L e R

ext: I NAr: L f & e or, oded

CHRBRre MyiRBlibe Tl SARINRST o PRRR usEACHR VHGF  receptor
Santegehios (Aid'er &M1d X A@eldiTkiaie Dafie. NSy cdrdl Hum. Retrovirol., 17:
sgguences. The additional am no acid sequences nay be
abtach¥®B)t o the VEGF receptor extracellular region,

such as the | eader sequence, the 20 transnenbrane

region and/or the intracellular region of the VEG-

reGERs More.T Q&a@? ?Lgri t@gﬁégﬁwgﬁﬁﬁg%ﬁ\@w %ﬁﬁﬁo&'@é( a?L %Bown in the

be sequences n receptor i1n

Ngt ur €he FVEGEFRERhMbodies lofadi priegdinl indehtiéh aghidit the tyrosine kinase
sequences serve a particul ar purpose, such as to

i agirvotye eXpréESiHdh | ehatls, geeeradlyi omvadwdsubiphbsphorplation  events.
i mmunogeni city. 25 Vectors for expressing proteins in o
bAssaringly.crlyespharylgtien agsays arg e dinfefeyuaiiga YA GG antibodies
T. ol off, . J. Biaol. em, 2601513, .1985). Thes . .
VEBGEsen oy, SHRTR A al® RE s iBE Autass ARAS Ry aag described in
PRI AS A PIRFhabgl lpednbiy, B0\ 443 0997 @la By et al, Life Sci.
carboxy term nus. O her” expression veétor systens "are

b6Z:¢d3 0h9%B) bRi addialoac hoshodss spdepfiX)or Haebtien FIf; VEGFR expression

mal t ose bi nding protein (pMAL); and
can be utilized.

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

| tomeolublen KIARMEWIREGF R X)haad sa@dluBugfaceesptessed 'KIER (VEGFR-2) on

sol ubl e receptors thensel ves may be used as
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
21



i mmunogens, or may be attached to a carrier protein or
to other objects, such as 15 beads, i.e., sepharose

wohemds323Aft er t he mammal has produced anti bodP€EKR2007/003077
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m xture of antibody-producing cells, such as the

spl enocytes, is isolated. Mnoclonal antibodies may be
produced by isol ating individual antibody-producing

cells fromthe mxture and naking the cells inmortal

binti Rty B<AMRIIR; hﬁHfathnttil'itﬁg? %gfbénuwccﬁﬁhhétedsm 3b', F(ab")2,
nyel o cells. "The resulting hybridomas are preserved

| Bivalént SCEy, BiRaknd revopildast SEINocH lanahn 39Gidncidodss.

whi ch are harvested fromthe culture nmedium The

anti bodi es may al so be prepared fromreceptors bound

tQ the surface of cells, that express the specific e
rﬁ@éﬁrﬁe s oflthoiedr dbt . ankiodye Pasks i CRtaiRea edigpeemplementarity-

: : . t .
L b 156110 DU L TR v e
ViEGhRI] éf beetnAdgivgd, Yuch s tlﬁl@\f\:}n foug ohfiod CIDRs,' @a¢ R be functional.

is bound may be a cell into i ch the DNA encoding the

r Habptaotibody ftagarent natef shareth be imimemBIR, ¢ehiay,be conjugated to a
whi ch have been transfected wth VEGR A receptor .
nedfTrige MOMFULE arS oAU RGERNC t sAtrisr sBoec ek | IBshdeofkeyhole limpet

t t I.nvent | rece E i de e .
oBPRERTT ) MR b 2, G ETER B8R BB Pried out by
t PRI RS intBeagceptors. For exanple, the VEGF

receptor peptide nmay be obtained from vascul ar

endot helial cells. Alternatively, synthetic receptor

peptides may be prepared using commercially avail able o
nmAstbedics Dh &gcipregeneninyehitemt alsohenoledsE amgdwpbies whose binding

S | rrlgggé%t‘iquff ulgqn ﬁgggoavggﬁ%bgiyg&g%ﬁl%ﬁfo?lf %Jgg]g%cgnh& gfﬁnity maturation,

8808, TSRS, L s SRS mociic o

AﬁDIll\%@V% tar paithiigy CDRs %ﬂo%reﬁiiﬁgf@@%@ﬁ%@ lsivdihgasité having the
cDNA or a fragnment thereof, is cloned and expressed,
adeitedecharsctetisics (¥npeqt akle Ji Mok cBiods &f4a3ff,t HOR5)i t CDRs are
may 10 he used as an immunogen to.raise an antibody of .
CRBUSELIBA VAHERN T FAYSForOIE ARyl &, 19 rangfogaize ipdtiidul residues or

p . / . ept agali ich,t . . . .
HERBEIRES o TS B HE BB B R b Lpmgpe idendical antigen
epinaf {desVER nReaRt oimiRf Adlas PARS fund VAN ARfeul@F positions.
portions thereof, especially the extracellul ar

pAitermanivelyh enwafionsrase heluced evted rango ok(tR nesictues dy error prone
for _expression_in host cells using standard ]
BGBrbiataes (G1oKNDS ceinAl qUodtob UBivlad JRbRY 4Ry i Bhage display
bel QW Sui t.abl e, sour cea of ¢S ch nucl.eic acid nolecul es ted ;
i ARG Cugining RaTVde Jpd diad VARBEJFEIon giics are propagaled 1n
Vﬁ%%ﬂb@gtrﬁﬁﬁ%f‘%' 8b1iC@ldwe e/ THE, INUHPIYIIBY2 8359, 1996). These
prepared in any nmanmal;, suitabl’e mammal’s of her than

himgthod2 @fimalagdeesid are gkistrpliee ofithicatmant , methbds kaos®, to one of skill
horse, goat, or primate. Mce are frequently used to

piiepa et monocl onal anti bodi es. The antibody nay be a

menber of one of the foll ow ng i munogl obulin cl asses:

1gG IgM 1gA 19D, or IgE, and the subcl asses

t RefiB&d; i : i<b bel

i oo A BT MRl HF LRI P e TPoduced by methods
flotvn dnatheeaui valxanipdesrdyr peodictionyof antibodieseinbride, but are not

25 of any of the i munogl obulin classes. . i
limited to, production in hybridoma cells and transformation of mammalian cells

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



Neutralization of VEGF activation of VEGF receptors
Neutralization of activation of a VEG-F receptor in a

wozespb&3of endot helial or non-30 endot helial eerTKR2007/003077
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such as tunor cells, nay be perfornmed in vitro or in
vivo. Neutralizing VEG- activation of a VEGF receptor
in a sanple of VEG-receptor expressing cells
conprises contacting the cells with the anti body of

t be.: | N QY. ar t-Act, [ . .
Ty B PP, 1 comen
orMhbelonaP AgitibedYE@chheldeye Thel FrogdadidL and AhtadbMBation of Rodent

the anti body of the present invention is contacted

wand HuwB@r Hywednmas"byn aBoidunstaratd,oRds9 Babewately. Techniques in
t hods .of adm nistration_to a manmal _inc¢lude, for )

o BigrhegisEy annd | MolaouAoUBIOlpaY.r avaicl 3 ofdsarvier Sclence Publishers,

S neo Ofy..Lnt rajrugscul ar LoLS ion. 10 This
iR B e e G b EL e ol ng

angi ogenesis in a mammal . Angi ogenesis inhibition is a

useful therapeutic nethod, such as for preventing or

i Bhuiviatdntg odngitibpdissie alse qoicpired by thethatldnogircah the art.  For
conditions such as tunor growth. Accordingly, the the

afXamplgy fergments pplegatibodiey emey obe i preparednenzymdaically from whole

SUBIRIERST PO, TRl ARG SO el BB encoding
e Eﬁﬁf‘iygff{enf@m@m oAb g REEmBRIsTBE %n%iw&i%s E}ﬁzeigor%s prepared by
and cats; farmani nmals, suth as pigs, ca e, S P,

adélegngul;but AROI&IIYpEtioAWIThe DINA thSt dHcoledtté M@t Rhgth antibody.
pri mtes, such as 20 nonkeys, apes, and chi npanzees;

abiNA verevodling/EBiEnedzeptantibodies faynte oprepared by recombining DNA
non-endot helial cells, such as_ tunor, cells, indicatin

t HREQGHRE SuErasy cpREaRh Kee1ons, ferivedosyhsiantiahly) ef exclusively from the

p i.ng: ] 0 Dt el | Th onij e.d.. .
PRPSHERshe 28y, SPRRGS ks ISR pesifnete regions,
n@etivedl sbisbtially GCExMbdivef fridEhe &&RRhEE Df e SMEAble region of a
cells, thereby bl ocking thé autocrine and/or paracrine

| mapmaln dthienhihaint & ngumanor ¥ Awehcodihg Imehbawidsd odntibodies may be
i nhi biting angi ogenesi s _and of i nhibiting pathol ogi cal )
cBisariedoRE regembaring YA gsnspding soastaainkediondmedi ariable regions

RPeh e iRl Ety G TR, Bt 8 (PR ed gpbstantially
. tg i i .

oy s e A Rl SYRASTRREONA encocin

TBBRs, 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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mammal is preferably human. This nmethod is effective
for treating subjects with both solid tunors,

wopewsfies2zabl y hi ghly vascul ar tunors, and non- sBCTAKR2007/003077
tunors. The inhibition or reduction of tunmor growh
i ncludes the prevention or inhibition of 5 the
progression of a tunor, including cancerous and
noncancerous tunors. The progression of a tunor

| PRAFUAES hbSEcdl RUBR P\c’uﬁﬂ‘g)ﬁtﬁaﬁgﬁ Bﬁ?&@t%%ssﬁrll({)%gs‘?@? 6f #antibodies of

increase in size o unor . ein It on

r U ptdsent dlvdntinr agr ewinimalis® dells] ¥des 87 cells, Chinese hamster

destruction of a tunmor. 10 All types of tunors may be

t peayd @ HbY) chkds, ramdheadklings ohbynpplesd mirigimsech aehymphema, myeloma,
n-solid. So exanpl es of

tunors . be solid_ or n .
<81 M brigdatascelfiat @%lﬁr sokaryodicehosk SO A3 Y598t 6AR s alternatively

of .the e Ln ' i ncl ude car ci,npngs, r.c S,

5 st 1L SRApbONBIAL SIS R BB 00 RBRTTS Apuae-ric
| Bed UStPta8 R IRET MRidnt PrREiRs, $OYABUSInG UTRIRls SEO/E@FR-2 and Flk-2
head and " neck tunors, colorectal tunors, prostate
t (NDCE, Mupashs,t MAnr €RII U0§OTynbumani fetdlusplegn seedl lline Fsp 62891
cell and non-small ce tunors, pancreatic

¢ GorsaBs Tt eand uvEet CRUADOE PoRdr Brarasigomhl fatal thymus cell line,
Qth i nel ud > |
T s S S TR O RE2 TledGE (ATFRLS CRICIGRT O

10 hemangi obl ast omas, 20 neni ngi omas and cer ebr al
nmet ast ases, nel anoma, gastrointestinal and renal
CAKQisedMRecia thesRiGOMRR tor! hadERNISAicleitPacid comprising a competent
gli obl astoma, preferably glioblastoma nultiforme, and
| eedagiadea sapience Ex depinesrporated doigl ahostecel kind te decrcembined with
for. which the an f this invention are

) t agoni sts ;
e?%dme@éatpﬁ%cmﬁfaéﬁgqlmo%f)cg@npm@ar%i Horepligde Autergmously as an

car:ci noma ' t . .

CESHRNTT SHO 0P, ARSHE b BchACabf LATHES, Blodehias, cosmias,
15 SRBA aRctonsTevirdTed dc@i8 Nindk Bledlliltd) O CH% £HpleSUTRa §1AIMMESST include, but

of non-solid tunors include | eukem as, nmultiple

nyrel nrdisnisettitd, prptrovimss, aSadenexianphed awhdémoskssvcited virus.

i nclude acute nyel ocytic | eukema 30 (AML), chronic

nyel ocytic | eukema (CWM.), acute |ynphocytic |eukem a

(ALL).,. . chr.oni.c hocvtic | eukema (CLL).,. s
S JGPTE AT aB5HE REmSSYPRT of  SRERESiongfyg tarset protein” is
exRdRs88d Ot InCARNGRBEahREHER oY ﬁpbﬁ{g@%egﬁ | 3h&Granslation of an
w t h Hodgkin's di sease and non- Hodgki n' | Ssease. S

20 PmBMeAtitangcidpt amhiheistcretioandiandensich pdteih poodisaf ul
to treat non-neopl astic pathol ogic conditions
characteri zed by excessive angi ogenesi s, such as

R LI AR A—_—"
SONVSHFeBe s PGepetehan QEmOu A ro.  Prerd ho

Acdlisbfodigs ihahé $Estne isvshtidur intld¢EambBaeepidhyBii¢oma cells, NS/O
ant agoni sts of the present invention may be used to
25 @dlegm@a eqlts, g8 icklls.t Geinvsedmmetcepraty ((31@ycells, HELA cells and COS

c%gventi onal methods such as affinity chromatography
( n et al. , Affinity Chromatography: A Practical
Approach, I RE Press, Arlington, VA

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

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



15 1985). Other nethods well known in the art include
magneti c separation with anti body-coated magnetic

wOhem®ds323? panni ng" with an anti body attached tBCWKR2aDG7H03077
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matri x, and flow cytonetry (FACS). The source of the
VEGF receptor is typically vascular cells, and
especi ally vascul ar 20 endothelial cells, that express
the VEG- receptor. Suitable sources of vascul ar
e (al,.cell. S q . i 1dqcal
B PG e pABnE AL PR MERE A in SHAHAHIKTGLMER, phosphates
varipo adrbenstes el dodiurfiepbtassitbdyEhagnetian \dadrcdleiuay 0rkhe medium
may be used as a starting material to produce other
neddétioredlly, cabtasns; hforsexamplge gsowth-proakoting sutistanoesal such as trace
nmonocl onal and pol ycl onal anti bodi es that recognize
aglemsnisg farexapwle/mon, rigsemangansse gnHdhe HKkei gens on t he
surface of VEGFexpressing cells. Using Inventive
Anti bodies to Isolate and Purify KDR Positive Tunor

: vent: .
o8 Hefe 3 B0 QL B (e Ao PR P Sction gene for
peei ihi weast Lsnthe tegsll gehe present ihuh®yeast!plasmidoV RS (Ryinchcomb et al.,

KDR, usi ng conventional nethods such as_ affi nitg
Meioret 3§23yl {1 aKingsnmnGe? el alGenear ksl .t f979). The trpl gene

E@qrh(\)/i%% %ﬁ%@?%?&r&é@@;&cﬁgir C&arlﬂgéonﬁéﬁﬁlg)ggf :Y\%Re}l‘slt ﬁ’r it tl?enability to grow

ts i nel etal i i ; .

R hIE SRS RICG 80T IR ongs, Generic, 112,197
aphé& PeRt® if, tHéOﬂ%)IJQl@di@fﬁ ih aht hgeagnthiobodyll gdp@nty fgEn provides an
with an anti body attached to a solid matrix, and flow

coffentiver gnyifoxdsint fud détacting itragsfoematisnoly \GEGWtiarid the absence of
VEGF Receptors. In Vitro or In Vivo The antibodi es of
ttﬁ@tﬁpb@bntsif%@fﬁ%iIew%ﬁ?ﬁﬁénhé‘%%ﬁtt%ramﬁnﬂh;eq RE622 or 38626) are

l evel.s of VEGH or VEGE receptors i n viiro or in vivo

| SPrEr Srgrery Kyt i g A LA B anc

met hods known in the art. Sone exanpl es of biol ogical

sanpl es include 15 bodily fluids, such as bl ood.

Shhadatidels day DN Aeatoding fthe reccptpl antagabisl dangbd blened into vectors
anti bodi es and conducti ng standard i hmunoassays, such )
aderpvedi SromruvBRsESagach #8 pdengaiiqusk Regnprasserdatget virus, herpesvirus,
St andard recqnbi nant., DNA t echni ques us l,.in gcakrnying. . .
Sotroy S oF Ay Gieomrie bt Rlspy R oM minducibie
[ r é?dé@r ook et al., "Molecular C oning,

ﬂ§g§%ﬂ6ﬁ§§ﬂ§ll on, Cold Spring Harbor Laboratory Press,

1987; Ausubel et al, (Eds) "Current Protocols in

Mol ecul ar Bi ol ogy, "Green Publishing

ABsofly.aa ssitalile eguicstafrestls enntajningwuelyik acidogoleculs that express the

PRI R G -
t t . i f : . .
T R S S PRy e s

PTREtGEF ROVA O sk fouddéct DNA syitBeds.08taRdard methods for isolating
i nvasi veness,
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



30 netastases and/or recurrence of the tunor. An
anount adequate to acconplish this purpose is defined

woaensassdier apeutically effective dose. Anpunt SPETKR20G74063077
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for this use will depend upon the severity of the
di sease and the general state of the patient's own
i mmune system Dosing schedules wll also vary
dependi ng on the disease state and status of the

PpfihRps foRTke WER doiplifiddtion h@ﬂ@ri@é@'}%&gfgﬂégkﬁovbﬁl s&juence to be

dosage or 5 continuous infusion to nmulti

aamphiiistr aflhenslipemuddientides. gre, syareesizett 6yhmetisdods Rhowsa in the art
indi cated by the treatin hysi ci an and the patient's
cdraruthesh SciancenddV:d8bel HVed, however, that the

present invention is not limted to any particul ar

dose. The present invention can be used to treat any

SWi t Lacl ydi 3 . s, of; -

¢ e miRLEe, SRSk U4 "ol ffeahf SEARLROULHTH utly in the PCR
sahpHfcatidiineTheblcafdigions hard opfihiR&E Kor O¥RhY particular primer pair
prostate, brain, pancreas, skinh, bone, bone marrow,
baeswddingtymiandand grossdurest i TheBCReproduxt or andlyzed, for example, by

Preferably,. the hods .of the present invention are
uSIEBIr QPR IR OF G%Ai Raving fhe costect Azec spBRsRANdie o the sequence

O TR 8 LR el 9 BT TR ERicd n tvo n

PridkE bAGH] Era@ARINEANT TRXBY Mgt | i
VEGFR.) En%ﬁbafﬁnlg%dra% [ grrllal i ng by @%g@gﬁggﬁﬂggﬁ %;ng d to include a

i restrantipndhiitef pereittinigutha asseamsde rof thd-irghct! N Asfrom the fragments.
VEGFR-2 are expressed by endothelial cells that
infiltrate gliomas (Plate et al., Nature, 359:845, 20

s SR R -
f@fﬁ@leRQﬁe'@%egﬁg%?CﬁggﬁgonJago dd .I‘Hﬁ?IOfiS heSfiplementary to the
e VE - astona

vel's of expressi gn 1n gl1obla:
asgjaeh@d githersdehbigpicfdrabBl drcofpiESihgithe AT egirt &ion and at least 5-
receptor activity i1s probably induced during tunor
f i} rueleondes wpstregEapRiIR stadieoden.pt $hardevtmtream PCR oligonucleotide

detectabl e i,n nor mal ain endotheligl cells. 25 Thj

G, Pricraple PR th e ol fhecfiead Qi (RarsPNA sequence.
C 4G e L t T .
CThL B DIEBBR Bt B D o G Etr porion of
tVBOF eE@pidt; aBi dptfinilyi @itoges AAIMC hhRMbOfhe! #8membrane region,
growm h is meant prevention, inhibition, or reduction

3mdodr alher par gf dssintracellulahecdiomdneludinggthetsbep godon. h,

i nvasi veness, netastases and/or recurrence of the

tunor. In addition, the present invention can also be

' [eati an_angi nic conditio su S .
STRLPHA P 6 BRI Ry P BF B il G o g, gauivalens, or
PSRGRRIeptolfiemhdeéd bbbl fin LNRR& PAGESN i
have condlljtoi o’n%l gﬁgmhgﬁﬂfﬁgegrﬂésent | ﬁ%té% i%iﬁcllto@ﬁ{g vectors in a
usefeutariesy wEhostwiellsi nThhdoabed]l myy drdhrbkkyovic egdgakarfyotic.
one skilled in the art. In the present invention, any
sui table nmethod or route can be used to adm nister the

R antibodi,e fo anpl.e, .oral, intravenous
HEE GBpt iR euneh i DRis AeRuGeadhay fomRHIE SEpaFRS of chromosomal,
AA-EArdhAbHRAN- arkD &ydasicODNAL §_&ﬁIEn%Es.ad oSt RfiGBle prokaryotic
depends on 10 numerodus factors, including, for
ectampp e/ectang inofpde plasmids devilieasfromh®e do/psuelnds selky pERI, pBR322,
of i?}ﬁrmpg?éo be treated and the route of adm nistration
dMBHe PRtV sadeBP4| t Psplguyatip evcetnsn dsor éurlude Weviaptives of phage

tyhat, t pr.e inyention.js not |imted to,any

TR SIPUPAES o B Pt crlsin i, s BiaiEbRedlioNa phages. A
one alternative enbodi nent, th&VEG-R antagoni st and

can be adm nistered in



conmbi nation with one or nore antineoplastic agents (US
6,217,866). Any suitable antineoplastic agent can be

wouaemds3zsuch as a chenot herapeuti c agent or radCaKRamM7/003077

10

15

20

25

30

Exanpl es of chenot herapeutic agents include, but are
not limted to, cisplatin, doxorubicin, paclitaxel,
irinotecan (CPT-11), topotecan or a conbination
thereof. 20 Wien the antineoplastic agent is

SIS Po ROy, ) A BEEME R e is e

img&ﬂm}us(w(;@@ﬂjyt her apy- BT) to the patient being
treated. The dose of antineoplastic agent adm ni stered

depends on nunerous factors, including, for exanple,

the type of agent, the ty {2): and severity of tu
b“éhengeqtprea%@lraﬁa ‘the DNAutocbe expeased &t ramsh sﬁegomﬁqqé suitable host

@22& @Jﬂ ouhd Is k}ﬁalﬁ?al 1{15@8{0 &‘ﬁ@%ﬁftu fhutnli‘ and subjected

entlo ICU

qgs&ndiﬁbrﬁnuﬁdjéil' \R/h&'ﬁaﬂheaééll%rdlﬁi tHéeV&I@PQéﬁlﬁﬁfe T vector may be

VEGFR anti body of the present invention can be

adodversd dr@d the @dhbi et DAoL be erpressedmray beireediteeed from the
adj uvants, such as, for exanple, cytokines (for

el e, 1L-10 and 1L-13) or other inmmune 30

stinmul ators. See, for exanple, Larrivee et al., supra.

It should be appreciated, 36 however, that

aﬁﬁ fHN;Art?tHeo pd}gss%ﬁl ¥u(§}pﬁs gﬁ%ﬁcéﬂﬁ%ggaﬂ@fb%‘dhéss antibody equivalents,

I cl'en event

RSrORCESIOLNMEY beh@sétd®intbh Suitdveé %?Eﬂa@sl@ﬁWaCtor and expressed in a
ef fective manner. In addition, the GFR anti body can

saitabile priokaryotic (H&uaalryogladm)stmﬂ ugat e, which 5 binds
specifically to the receptor and delivers a toxic,
| ethal payload follow ng |ligand-toxin internalization.

%SA g necpqg @%t éﬁs%élo& %at%néj Pgaecé'lleﬁl%gte?{cadg\‘ﬁ?@ entire extracellular

evel opi ng

S;Rﬁ'ﬁbﬁ'(ﬁ" the VIEGE R‘ec@ﬁto}'/ %Wﬁbl%xﬂﬁgﬁéhﬂgt EhH@Xtreﬁo%ﬂlhﬁar portion of
while m nimzing nonspecific toxici For exanple, a

ctha j ig&terecoptos e @ hofex@eedumldr @setminnﬁmhs \%Etmxeptor encoded by

(PE)_was shown to be 10 toxic toward EGFR-expressi ng[ ,

Hee DB} i qpﬂim&lﬁﬂyoa“%ﬁdoa&selg&‘én% bathct Sﬁgend or the 3’ end to
ri d zi ne and ,adenqvi [us, 4 hance cel | ul b

J’pﬁ Prarging 2 TFNERCSas Ty P BO P, apif Sequences may be

Céﬁa%h@éf kG VEGH AR epRIM 4@3EBHular 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



It is understood that the VEGFR anti bodi es of the

present invention, where used in a 15 manmmal for the
wopuspexa7 of prophylaxis or treatnent, wll bePCI/KR2007/003077

adm nistered in the formof a conposition additionally

conprising a pharmaceutically acceptable carrier

Sui tabl e pharnmaceutically acceptable carriers include,

for exanple, one or nore of water, saline, phosphate

ekol n

%iﬁFaﬁhSHe SPaRGerfRXIGSP) (BHEChP131, IR PeA RBSearch, 3:167,

Rivgopeceuti cal |y acceptable carriers may 20 further

conprise mnor anounts of auxiliary substances such as

wetting or emul sifying agents, preservatives or

buffers, which enhance the shelf life or effectivene
o?ultahée Mfsﬁersqgorp@mrﬁ%n n‘rmaram%guqeﬂlé 8¢ fadto I‘H%Wﬂ Yuch vectors

o RGBT ARIEHY S0 O A, fprirsarvea DA

kn11 sra%Heﬁﬁl@tl@R/eétB?s ﬁ@lthé’cP filongcefibidticd befunctional mammalian
nistration to the manmal 25 The VEGFR anti bodi es

ofectdrs, suchasnhosendesntibedn alnmxﬁ khed ifunaionat pltsnid$ afidphage DNA.
These include, for exanple, solid, sem-solid and
l'i quid dosage forns such as tablets, pills, powders,

A dbgnalyectosde et Fl‘l?fre ﬁég of R aB SRR At Hep i the art (Southern,
10 P HLh 83@%&1@’9 ?rfj f@éﬂgdqgﬁgdslﬁﬁ %le}eﬂﬁam et al, Mol. Cell.

intén stratlo t'her apeut

Jppl.l ¢B540N1981 SKehfinahn hadi Starpan PR IOB@QQFIGQ 601 d982; Kaufinann
nmanner wel | known in the phar maceutical art. In nmakin

o S:lmrp,oMall Gl thd A2y calnslortV4S) B0450 wsaagurlaub and

4 dijut ed D S? carertloer 1 e present

_ h a9 & FARESPS o osloBs 4 Rpen

'ily I{H‘:onf & atal ARl & r&@%%ontﬂﬁ%@ u ecﬁl s aperatively linked
£l qudiedn

contal ner. carrter serves as

15 rfotHéeIﬁ\IAO:’;dqﬂlené@ - fabhént 96 bé Exipgesiad.er ll“ﬁb cdﬂitcﬂhsequence is
acts as a vehicle, excipient or nediumfor the active
i ingpreedi iarthe vEbios in ohderdorpatrvt awd toresgulire ithe expretgomof the cloned
of tablets, |ozenges, sachets, cachets, eljixirs
swp%em%n@e aBxyaples qfa@%uls@mrasswn Pﬁnfaoll segiyichoes include the lac
@géﬁg}, Iliﬂ? §3{ n%lggfeo‘r\gtg aslggtﬁ‘glg a]%g {rc Ssaqs nglaf?g%g)era%rl 988 promoter
% ks noic %ﬁégé %mb%lHPFPl?é'cbﬁferSre loR) SPtfHOEbagtof[n‘bttélﬁngthe glycolytic

pensi ons, ~“steril e packaged ers opl cal

20 qﬁbﬁm erRadiyahston. gL&hElmoﬁmwmbr Gf-ph@@haglyceratm karhse,nthe promoters
conmbi nation with a VEG- receptor antagonist, can be
eft Jieast exci@mh@spltiasat egnadthad theepiomaterst obdhegyeast alpha mating

SR Lo e e SOULES s, SEENSl 10, LhE PN simia

LARIARY, (’E_I%RE% tly %ﬂnlaw‘ﬁroﬁﬁ%% oS4l ész gfhe‘rssequgnces known to

i‘nter nat e pati ent treat ment’ 0 cal

hyonedoy thee:gRyssi& bf Fa- sfgatokdryotic ios ealdanyntxetoerle dnd their viruses.
accordance with well known standard techni ques using

25 standard equi prent manuf actured for th| s pur pose, such

AECL Theratrop and Vari,an Cina dose of
Vs 9551 eAn e dae PGS 12k SASD D Rulsssd. such as that
f n n
! gg?gf&r‘arﬁtl;@oﬁé tnﬁ%ﬁ egr@s\%lénté, Gt Wﬁﬂf '?@céb’t&"%, aReiM@rted into a
host cell for expression. Some useful expression host cells include well-known

prokaryotic and eukaryotic cells. Some suitable prokaryotic hosts include, for

30 example, E. coli, such as E. coli SG-936, E. coli HB 101, E. coli W3110, E. coli
28



in the path of the radiation that mght inadvertently
be adversely affected, the tolerance of the patient to

worendiias23on t herapy, and the area of the body paTm®Reeh7®D3077
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treatnment. The dose will typically be between 1 and

100 Gy, and nore particularly between 2 and 80 Gy.

Sone doses that have been reported include 35 Gy to

the 30 spinal cord, 15 Gy to the kidneys, 20 Gy to the

| g6, BNELHX2982 . L&Y DML, BhAH 2b&-MRICL, PROMSIndfus, Bacillus, such
enphasi zed, however, that the present 1 nvention IS hot

| asviBuedlts sudnyis paid Seeprarmydese. Suitebleeakamiotic dedls include yeast and
deternined by treating physician in accordance wth

pather dungir insgets epinalreedls giuchrassC OSaedllsrandi GHU g¢ltsy huhean cells and
fa tors1 nmenti oned above. 5 The di stance between the
SBE‘PE%"&H"(W'F@“%)?FQP%I radi ati on and the point of

entry into the patient nmay be any di stance that

represents an acceptabl e bal ance between killing

t Bolewirpe! dxprenibomini &l 2ioky lldengiht£edd . inTwPisaghbl¥, medium, the
the source of the external radiation is between 70 cm
apdlypeptidarof pepridehtn boexpressedestclyas antobadies, patibedy .equivalents, or

¢ RECHS ebalags, i ibad PR remalip amaciim, and Bl Bef Py Tasods known
f Latjan.i | i mat el. 73 .
PSR MBS LT LA 068 e medium, e
R&dtedRs bR BE&d '?ll;i'bf“to isbIRNGAY fiifYeatidnd Surface

[

br achyt her apy. e radi oactive 'seeds can be inplanted
permanently or 15 tenporarily. Sone typical

radi oactive atons that have been used in permanent o

i Hprddition; rihe wdibodiisnel 1the iaventicadomy Bengrepgisidchy immunizing a

R e S DY SRR o SFBRAmay be used as
SRriRuAgL %%35 W AR Q02 BRI IAbIEIRYSE BGMel MBfbcts, such as

in brachyt her ap ude anericlum gol

26cativei. elpsephatosedstiads.i OA flep thdmagtinblieisaRydeesd Atibddees, a mixture
sane as that nmentioned above for external beam

r @l iaatibody-phedunpyg  detlsaduéh iasntieo spleaoétes,ois isolated. Monoclonal
ment.i oned abqgve for determ ni.ng .the.dose of external,

SO ey b prtugtd o3t RelaR indf il etivady paednviag cells from

. ¢ . . e .

SRS L BHERASA PARF Uy S Tt Mo with s
CGharpthe apandlemadelss The! redeltiak! hyPRIBnSR a&o%ﬂé%wea in culture,
that are effective in 30 inhibiting tunor growth. The

aatd enpgessanpooclohalchsibodies; shwclt are Imgeestad fram e culture medium.

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

ke v VEGE t { i St d,th
o0 SIS e BTG RERLAY 1B BRO Ttbg R ub ce of cets
nbEeXhiRSs tHe)sPaefid ebccpirodt Mbifest. t MEn/BEH th 868RhQhe receptors are
ant agoni st i s attached, for exanple, by conjugation, 5

tlooumdc herypbhes aqpdluthat eagerdlly Exprepsesstiaf receptor, such as a vascular
chenot her apeut i ents include al kylating agents, for

estuloghedial ge rf@@g/rEa t ardiernaively.cheicsilie waispdhe geceptor is bound
d_al kyl _sul ph : i et abol jtes, f |
Aoy Deslrell R APRED B5é VA PEodeR e Sismi &t e B Fnsfected, such

| 13 ESULS wHiS 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



10 exanpl e, vinca al kal oi ds and derivatives of
podophyl | ot oxi n; cytotoxic antibiotics; conpounds that

wodensage3or interfere with DNA expressi on. AddPCTaRadi7y0p3077
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chenot herapeuti ¢ agents include anti bodi es, biol ogi cal

nol ecul es and smal |l nol ecul es, as descri bed herein.

Particul ar exanpl es of chenotherapeutic 15 agents or

chenot her apy i ncl ude ci splatin, dacarbazine (DTIC),

da6k BONY Shdl e)@ Hectdeapionse (F'd)lt E%Plem{ﬁé ay EQ}F receptor peptide
streptozoci n, cycl ophospham de, carnustine

| ey el Dbta(rﬁﬁl\ﬁbm vasalabewdoth¢léd rdedisy sAllteh;latwely, synthetlc receptor
daunor ubi ci n, procarbazine, mtonycin, t ar abi ne,

epepsisiss dBay kg mpaéﬁ@\wlngcomru@]cmhya@wl abl¢ mohelinese, In such an

\(/%rg é«lﬂlzrt}elégt] ethgb\gggpl{ﬂgpﬁtoe%gnlgtg%é}e @éé@ﬁgle )c%g)m prgﬁldeed through the
CRUARRLA tlht@ratg}e d{)xyurea 3 21l g%ﬁe 51 purigdio P CT/US92/01300;

ara i'ne interferon
argigan éz%klpf&lzddé@ne "ey6%7, fl@9sl Bt ¢ al., PNAS, 88:9026, 1991).
mer capt opuri ne, plicanycin, m t ot ane, pegaspar gase,
pent ostatin, p| pobr onman, pI i canycin, streptozocin,
testol actone, .thio [

t amoxi fen, tenj i de i ne,
tAF Shapgratvee O %@pa@@g 3, 19G6POrpiUch asanglﬁ%aeifrqgment thereof,

| ol P B BhUIRG re LRI boighBift FERRngred and thus it may

IbOWsBd GRMRA | isdEnSad €6 aRRE! én? ankibody f@fc eV pr&REBhvention. For
of an EG-FR antagoni st and a therapeutically effective

asanmsle pfn ardéE@Eli)rapdraghaI\éEGFTﬂ@ee}ﬁGFd?agamStE@ERh the antibodies are
ant agoni st _of the 30 inventive kits can be an

swpdebnyclgin agish melecw&nﬁba@sen@@dwm hVH&ike r@@@ﬁors of the present
descrj.bed aboy.e

ef e

twge%wmcm?%@&g s, Rntsiply I greer it BirfionS thsreor, may be
t I
85500 ORSELT] Gkt SRR B R BB scombinan
SPRA tevhhfiekesiwibess fhiose descrifddRveldtve ‘Sﬁﬁﬁﬁﬂeas’mﬁmﬁiuch nucleic
of the kit preferably conprises_an antibody or 5
famd melaeules dudlvde eells thaeespress SPEGF freeeptions, VEGVRscular endothelial
Aleéﬁr natively, the VEGFR antagoni st of the kit

erably conprises a small nol ecul e specific for
VEGFR. I n addition, the kits of the present invention
can further conprise an antineopl astic agent. Exanples
ofhé bhfisRlyemantiensepareatin @mg @@dthmal sulitaBleci®Bifnals @ther than human
the present invention have been descri bed herein. The
kunt:]sud@f fohexanmgdent tabbéntragnmounse, f borshegodl) aoppmae. Mice are

adj uvant , exanpl es of [ h have al sg. been
a §<&u%1wsséav@reméem<m¢ I apfio lé%epfbe agHPPGoHIYDPe a member

ocf)g Loe ? El?és ?&ﬁo&ﬂl\g{?ﬂfnﬁﬂoéﬁguﬁﬁsﬁgﬁgs'i%O éﬁ/la?%% I%D or IgE, and

I nvest gno

tﬂh@%ﬁ@&%séﬁ%@féqﬁ aNd bedTeRib®y Yehh I§GQ%tiHéd&heT%%tantgodles of the
course, it is to ’be under st cod and expected 't hat 15

vpresattiiovention drtethei funictibes cofiivalergnmaynbdrer giay combine members
di scl osed can be nmade by one skilled in the art and it
i of gyt @nfde dmipztogdoRHimelassescat i ons are to be incl uded
vvithi n the scope of the present invention. Exanples 20

Neutralization of VEGF activation of VEGF receptors

Neutralization of activation of a VEGF receptor in a sample of endothelial or non-

endothelial cells, such as tumor cells, may be performed in vitro or in vivo.
30



Herei nafter, the present invention will be described
in further detail. It is to be understood, however,

wotbmtissdiese exanples are illustrative purposePORMKR2e0THO3077
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are not to be construed to limt the scope of the
present invention. 25 Exanple 1: Establishnent of
KDR- Fc secreting cell line The gene corresponding to
the extracel lul ar domains (ECDs) 1-3 of the KDR gene

( r . ' i _
(SR P20 £ ST I 0
aspprefdig@tdetly ovnsprésst c@da@lile Usd 0EllS Reith phi¢ MBEBOHORDT the present

1F (SEQTD NO 21) and KDR 3R (SEQ ID NO 22) havin
Barvientiamd NAdle diedlestarencentactedr ggpedroelwith the ant8edy, before,

ID NQ 21: 5'-, M&AAS 5SEQ I D NO
oSimulianepighy @%gﬁ?» tnthg cellsamplguce a
KDR( ECD1- 3) - Fc chineric protein, a pcNA3-BACE-Fc
vector (Korean Patent Publication 10-2005-0032177)

CHPHS etheQintDOBHUE-thE phéseheinicHaDE is DsRatRd With @ VEGF receptor by
pcDNA3 vector (Invitrogen, USA) was di gested h

W t
BadralinigteateomdtoNnelammatl  t Methdds gt ashinini stiatibheoRQRammal include, for
fragnment di %est ed with the sane restriction enzynes.
TeARlCdoRrEln HEAVERPYS. f i lBHapgrIipEralys PR URREOYs] neF s intramuscular
ThEc: ID NGO 23) and MycFc-R (SEQ I D NO 24) so
ag(ﬁﬁbn‘lﬁéa g’%a t hronbin digestion site and a nyc tag,

and the anplified fragment was ligated with the vector

usi ng Nhel and Xhol sites, thus constructing

pThivAa vikioFhdutZBization ndGh&ER wdfiNTor Zdibiting angiogenesis in a mammal.
5' - CCGCTAGCAGCGGECCTGGT GCCGCGCGECAGCG Al CAC-3':
Skaeiogenesis 2uhibgiercECr asettl Cherperdr neaiioAGANGHT e f@Cpreventing or
TTCTGCTCTTACCCGGAGAC- 3' .20.The. pc F KDR D123t Fcm

cHRRILpE SIgeRISE asiprddied \?%08% ogieHocqrdigions such as tumor

rgsihvdres A : [ Si cretian si P S .
LEShANeS ASRERAIDING 10, MBI OEL LR R, Jo an i
sggiegetc and adiingnrtimhaiivtherapé@inaddngn site _
(SSGLVPRGS), a base sequence encodi ng 227 am no acids
corresponding to the Fe domain of 25 human

I munogl obulin G (hlg®, and, a base sequence :
(/é_émeglﬂ e dhe déithg '_%‘ﬁ’él’%jc NEEY BPG, MeMmgley Some examples of
Z@?@?}?@g Hﬁcﬁlggg %eﬁ%ﬂﬁﬂﬁl’s,b Rl d&’ﬁ ahf %%g‘s'; Zf%lfnﬁcan(ir%glsrj Quch 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



and K1) R(CECD2-3)-Fc (am no acid residues 1-327
(A24-116)) were prepared. To 30 cl one KDR (ECD1-2),

wotbis/1p38par ed sequence was anplified by PCR uBCDKRR007/003077
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primer KDR 1F (5'-CGC GGATCC ATGGAG AGCAA: SEQ I D NO
25) and a prinmer KDR 12R (5'-CTA GCTAGC CCTAT ACCCT
ACAAC GACA-3': SEQ ID NO 26), and then the PCR
anplified fragnent was inserted i nto pcDNA3- KDR

R

flﬁcﬁﬁ@ﬁﬁ t@hofd) rﬂ%ta‘[ﬁy h Ves@igt fubtorp) dnteioKBRi@ &afors.
(SEQ I D NO 26) and ragment of t he primer KDR

23SF (SEQ I D NO 27) and the prinmer KDR 23R (SEQ I D

NQ 28). were anplified by overlap PCR. The resulting ., . ..
PO frxm@w@ﬁtorwa UGty LPf W@r@r@“ﬁﬁwﬁ deephermronentiqn or inhibition of

n a
SRR Dby Wiprepdtiding (AR R HoRERAER S Hgors.  The
mel&lueE&ch@ MNFasivéness, metastasis, recurrence and

5 COCGGEEOCGCCTCTGTGEGI TATGTTCAAGAT TACAGA- 3' SEQ I'D
N@creﬁh&ie ih'siZSTAf @ MOKTWMMW@@M@n a6 tumor growth also
produce a KDR( ECD)-Fc chineric protein, the

aipelpslep thgpdesticHoDIOAZ- IMDRID1 23t Fem vector was
transfected into CHO D44 cells (Aprogen, Korea), and
the cells were cultured in a-MEM G bCo, USA),

CRﬂt )@é pBt c{i’s %@%r@zﬁ?_d bgﬁ'ﬁk rﬁ@tﬂoéﬁ%fttﬂé ?ﬂes@ﬂ‘gﬁwe tion. The

|C|n |grra ptimze the expression o
tﬂnﬁldﬁg)ﬁ(@qﬁ) sditd ehhomsblidprotein, the cells were
cultured in CHO SFM2 nedi um 20 (Gi bco) in the presence
of MIX (nethotrexate Sigma), while the MTX

SR ool Tlich Rt gk S8 pbF HERRHSH Pt 468 aatagonists of the
g&%éeﬂvlnh&én*@? ﬁrltgf&ﬁu?%%é 618%52' &?rﬁ spuf)fag‘ﬂoglga ugk "WHiomas. Some

Fexaemblas Qﬁ%ucﬁﬁuhﬁﬂ%tlh@ﬁﬂé)e;ﬂﬂ&nﬁd@etuﬁkﬁhU Winous tumors, such as
chronmat ography (H | oad superdex 200, GE heal t hcar e)

almehds tind entckntuiBonsivicobarsptahttemons, fplros(qu tanys, breast tumors, lung
cont a| nl 50 Y I\IaC;J mLG 3 stlg e results of
) AIpE DGYrSIAg &eHc atUkgOTs o PRRgreatic tumors,

a‘Eva?lﬂ aftn??sd nVPPlaﬁ‘qﬁgﬁnf Ayt Bibtou, i PRAERT dnetude Kapos's
T8rcdfagentngs (S sm@Ndn Q@B AsHImde éaﬁﬁl%r?fRNﬁemﬁﬁé%blastomas,

was purified using an TRNA'S5 purificatio

(meh@Qi@xasTRNAl peerplirabt mptaskises, @helgaomal)SggstroliestifA and renal

was treated using an RT-PCR system ( Ther m)Scrlli)

mara@mwgzst enyd GHEOMBRL, rh@ﬁomwmﬁnm c s aséoma preferably
ne fra

f glgcg):}gﬂ “%rp%?gagldoiqlﬂ@yp COMene agm)l% qfa vascularized skin

1f0 chqgg aﬂta%?ﬂ?sﬁgﬁglrﬂ:u%e'}ﬁge 180 ﬁﬁwfﬁl%ﬁde squamous

Z&IBbhrdﬁﬂmm,g bakall celesdartinbiman apdzekin cdrcess aliatt ban Be treated by
end and the 3' end. Table 1: Priner sequence for

asypipréspingg thed growtibiolgenalignaat leamaténogitese naicho apaliiman  malignant

keratinocytes.

Some examples of non-solid tumors include leukemias, multiple myelomas and
lymphomas. Some examples of leukemias include acute myelocytic leukemia

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



SEQ I D NO HO5 GARGIGCAGCTGGTGGAGIC 29 HO6
CAGSTGCAGCTGCAGGAGIC 30 HO8 CAGGTACAGCTGCAGCAGTIC 31

WO BIOB/163GRT GCAGCCTGGTGCAGICTGEEG 32 H11 PCT/KR2007/003077
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GAGGTGCAGCTGGTGCAGICTGGAGCA 33 H12
CAGGTTCAGCTGGTGCAGTCTGGAG 34 H13

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

33



CAGGTTCAGCTGGIGCAGICTGEEG 35 H14
CAGGTCCAGCTGGTACAGICTGGEEG 36 H15

WO GRBEHFRACCT TGAAGGAGTICTGGICCTGT 37 H16 PCT/KR2007/003077
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CAGATCACCTTGAAGGAGTCTGGTCCTAC 38 H17
CAGGTCACCTTGAGGGAGICTGGTCCTGC 39 H25
GAGGTGCAGCTGGTGCGAGT CTGEGEGAGGTG 40 1132
CAGGTGCAGCTACAGCAGTGEEECG 41

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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AGCTCCATGTAGGCTGIGCTCATAGACC 45 11213
AGCTCCATGTAGCCTGTGCTTGIGGACA 46 11214
AGCTCCATGTAGGCTGTGCTTATGGAG 47 H220

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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AATACATGECGGTGTCCGAGGCCT 51 DJ gene-forward CDR3-1 |

GATCTGAGGACACGECCGIGTATTACTGT 152 WO
2008/ 153237PCT1KR20071003077 CDR3-2
CCTCCAAAAGCCAGGTGGICCTT 53

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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CTGAGGAGACGGTGACC 57 V-DJ fusion H48Sfil-for
GCGATGGCCCAGCCGGECCATGGECCCAGRTGCA GCTGGTRSAGTC 58
HA9Sfi | - f or GCGATGGCCCAGCCGGECCATGGCCCAGRTCAC
CTTGARGGAGTIC 59

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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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
(lambda: SEQ I D NOS. 76-81, and kappa: SEQ | D NOS.

196chlOIbdtied &h Be Eﬁéﬁé&ecﬁ il shdrmrr SvdlEk@éwh e the pRftnaceutical art.
and the 3' end. Table 2: Prinmer sequence for

almpImakyng ghe anvpezositéore  theagetisret ingkediontvaritl 88@LIyDbaOnixed with a
L%rri%%ﬁ%ﬂt@@?%%eiz arlfg/%r %?icc;f(:)cs:gccl;r V%Ct:l-ll-%b\ chcélArrAi\-eI:-r %\:/ghich 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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68 L25 CAGRCTGTGGIGACYCAGGAGCCCTCAC 69 L26
CAGRCTGI GGTGACYCAGGAGCCATCGT

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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CCTCCTCCACCTAGGACGGTCAGCTTGG TCCCTCCG 74 L37
CCTCCTCCACCGAGEECGGTCAGCTGEG TECCTCCT 75 WO
2008/ 153237PCT1KR20071003077 V),, 2nd PCR (Bst Xl)

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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%@%ﬁ%@ &%@ﬁ%@%@%&& Gof the kit comprises an

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

41



81 L38Bst Xl - back GAATTCCACGAGGCTGGCTCCTCCACCK AGGRCGGT
82 cf) K Gor T, R Aor G Y. Tor C W Aor T

wO2eais163233: Prinmer sequence for anplifyi ng Kappar/aen7/003077

10

15

20

25

30

fragnent Vic forward SEQ I D NO K12

GACATCCAGATGACCCAGTCTCCATCCTCCC 83 K13
GACATCCAGATGACCCAGTCTCCATCCTCA 84 K14
GACATCCAGATGACCCAGTCTCCATCTTCYG 85 K15

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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CATCCAGTTGACCCAGICTCCAT 89 K19 GC CATCCGGATGAC
CCAGICTCCATTCTCC 90 K20 GICATCTGGATGACCCAGICTCCATCCTTA
91 K21 GATATTGIGATGACCCAGACTCCACTCTCTCTGI 92

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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WO GHBRFINGT GATGACTCAGICTCCACTCTC 95 K25

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

10

K22 GATATTGTGATGACCCAGACTCCACTCTCCCTGC 93 K23
GATATTGTGATGACCCAGACTCCACTCTCCTCA 94 K24

GAAATTGTGTTGACRCAGICTCCAG 96 K27

GACATCGTGATGACCCAGICTCCAG 97 VKA1
GATGITGTGATGACTCAGICTCCACTCTCCCTGCC CGICACCCTTGGAC 98
VK10 GAAATTGTGCTGACTCAGTICTCCAGACTTT

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

PCT/KR2007/003077

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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99 VK30 GACATCCAGATGACCCAGICTCCATCCTCCCTGIC
TGCATCTGTAGGAG 100 Vx back K28

WO 2UBMERACGT TTGATTTCCACCTTGGTCCCTTG 101 K29  PCT/KR2007/003077
TCCTCCACGTTTGATCTCCAGCTTGGTCCCC 102 K30
TCCTCCACGTTTGATATCCACTTTGGICCCAG 103 K31
TCCTCCACGTTTGATCTC CAC CTTGGICCCTCC 104 K32
TCCTCCACGTITTAATCTCCAGICGIGICCCT 105

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

45



Vk Bst XI WD 2008/ 153237PCT/ KR2007/ 003077 K33Bst Xl -f or
GGTGGATCCAGCGGTGTGGGTTCCGACATCCAGA TGACCCAGTICTCC 106

WO K®48Bs3257 - f or GGTGGATCCAGCGGT GTGGGT TCCGATAT TGFGAKR2007/003077
TGACCCAGNCTCC 107 K36Bst Xl - back
GAATTCCACGAGCCTGECTCCTCCACGITTGATH TCCA 108 cf) H A
Cor T, W Aor T To introduce the VH gene fragnent
and the VL gene fragnent into a phagem d vector, a

pAK100 vector (Krebber, A VebndPCR (BsaXIymunol . Met hod. ,

201 ﬁg ‘931887%’ 5| waeTesad CCAGAGGTOTILGETTOEeAXIrTgens
fr dgnEhtt A HPee | BstATGdoGROTSAGRSS, 365 and 488)

present | n the aGGTERNGSSNGERTEGTG@GITOCChRY PAHIO0
vedit or*MRePE-RLt at edgustrgatirea@dickchange site-spedific 77

mut@agenesi s Kit[( T drfired
PAK 18@%@96& { ogsggggﬁrg AR %%néeégzgtcg?g or t he 78

\L

gerlo, Lemsuiroed UPRECE qg{‘@&%@?&%‘%% o

4Q) Aand \'I

29) ane—the—+H230 and—the
gene f43m308Tbs p,T é&% QT@T%@Tgc AlRer SEQ 30

;Ar-ll—\

I D LQ%_M I GAGYARGGAEQ | D r\n 57)._Jere
suf] nd @@ﬁG@AtTﬁ:"QAMGI‘Gr@@TT@R@T
58)1/ %%A%‘gtuﬁllq?%lz’) ATONOCTENCWEAE the resulting hegvy i

7

chdi “eGASATREA CHAGEI KGOGTEBTGFACCRN
i a{iégﬁslrdr(}?%l& p AMOOREGED pAK100 vector digested with 82

the samgeeRzgng T: RO Algy YT PdrEeyR A gt chain and a

l i nker, t'he heavy chain Tegion was anplified using
prlmsrs (forward: SEQIDNO 109; and backward: SEQ ID
NO 110 and the ht chai n sequence of the human

ATalHB 3a mmrdqu(lt y afipdifgiang Paprengerrubhgroant on

4000- UU546LFL“I_L \I/\@\S“in'pl '\/ch'f@lgvai“ g eacn OTN—E\”. r.le[.i SEQ ID NO:

o L RILERGATOACTE, 5o AN T

T3 T P EAEATCEAGATERCECACTETCEATCCTER T 0 1 &4
K14 GACATCCAGATGACCCAGTCTCCATCTTCYG 85
K15 GACATCCAGATGACCCAGTCTCCTTCCA 86
K16 AACATCCAGATGACCCAGTCTCCATCTGCCA 87
K17 AACATCCAGATGACCCAGTCTCCATCCTT 88
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
VKA1 GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCC 08

CGTCACCCTTGGAC
VK10 GAAATTGTGCTGACTCAGTCTCCAGACTTT 99
VK30 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTC 100
TGCATCTGTAGGAG
Vk back
K238 TCCTCCACGTTTGATTTCCACCTTGGTCCCTTG 101
K29 TCCTCCACGTTTGATCTCCAGCTTGGTCCCC 102
K30 TCCTCCACGTTTGATATCCACTTTGGTCCCAG 103
K31 TCCTCCACGTTTGATCTCCACCTTGGTCCCTCC 104
K32 TCCTCCACGTTTAATCTCCAGTCGTGTCCCT 105
Vk BstX1

46



20 nodi fi ed pAK100 vector having the heavy chain
vari abl e donmai n i ntroduced therein, using Xball EcoRl,

wobtbnsgaspsepari ng an anti body |ibrary backbone reTmxm®2007/003077

10

15

20

25

SEQ I D NO 109: 5' - CGAATTTCTAGATAACGA- 3' SEQ I D
NG 110:

5' - CCTCCGCCACTACCTCCTCCTCCGAGGCCCCCGAGECCTGA- 3'  25SEQ
ID NO 111: 5' - GGTAGI GGCGCGAGGAGGCTCCGGT GGA

T G BIGBTGAMCIE TG BGGGEIECQACRTNOAGALZ
5%TW@&TC€TC@C@TT@TTTG 3 In 106
d F‘qgﬁ» f(f I Nt GOUGGA TCONTCEHEGTGEATTAOGATAEYGOGR, edch 107
g 5 'folredrd},i\ghcAnge@m(C K, X) variabl e regi ons wds

| g86ReK-W {HARITECAGTA JCBRIGEILETECAEEETAGATROAY
i brgge¥ 5 bap@@&ne vector. The resulting plasmd wgs 108

gested With a StiT-restriction enzyme and tigate
with aﬂ%a\»ﬁ ehhi W: a9t Bbl e region-anplified PCR
fragment previously digested with Sfil. The |igated
plasm d was transfected into El ectroTen-Bl ue conpetent

Cﬁ)'lﬁtr() 6@&?&9@?{9 eH@Af}a%rﬁ@ntaar{ M VI FeRERYa ('g?tﬂﬁﬁeinto a phagemid

brary havi ng verS| about 10Xl was
fve:umrt taepAKll@Oyvecl@r axwmbbg A; eBquannnm@nJheﬂ/Ith@d@rZOI 35, 1997)
stock constructed in Exanple 2 grown to the | og

ptasusethd Fedduediogithe \themmﬁagmenmﬂpme limX@eb(r@s (236, 365 and

héﬁ%i%)t I?I‘%g%ﬁ 1HU Dy cﬁgﬁqeggﬂs ?l L @}Rbrfa %%t}\é\ﬁ%lﬁé vggtor were mutated
/ ' .

ShE DURUPE U 0l kO SO Usin

Fllmadtﬁ@i PAK 1G8sveui @t it iprép e a BackBUnEEHEORP U2 tie dbMakiktion of the

and resuspended in PBS. esuspened@iahage stock was
i %bhb@dy,l the Zl%l‘gk phmaaV igehé,/ ap@diBed usingth@Bl05 primer (SEQ ID NO:

o e 5RaB ot HBQRIDNIBE4% Bk g 1hh zens drgment, amplified
%ﬁ%@&@%@“ﬁ%ﬁ?ﬁ% 1 JROF 303 Sl 471" ptERs (s 10 N
0§7)t Reer@xtbResld 4 2 PORBRANIH4EHR (SIO ID NO: 58)/H47S/1 (SEQ ID
NO: 61), and the resulting heavy chain variable region was digested with Sfil and
ligated into the modified pAK100 vector digested with the same enzyme. To
introduce a light chain and a linker, the heavy chain region was amplified using
primers (forward: SEQ ID NO: 109; and backward: SEQ ID NO: 110), and the light
chain sequence of the human 4-1BB antibody (LB506) (Korean Patent Publication
2000-0034847) was amplified using each of primers (forward: SEQ ID NO: 111;
and backward: SEQ ID NO: 112). The amplified fragments were inserted into the
modified pAK100 vector having the heavy chain variable domain introduced

therein, using Xbal/EcoRlI, thus preparing an antibody library backbone vector.

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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25 KDR(ECD1-3)-Fc stable cell line prepared in Exanple
1 was cultured, and KDR(ECD1-3)-Fc was purified from

wobtbis/16s3t ured cell |ine. Maxisorb Star tubes PODER2007/003077

10

15

20

25

30

Denmar k) coated with KDR(ECD1-3)-Fc (10 dughle) were

first blocked with 2% ski nmed m | k/ PBS at room

tenperature for 2 hours, 30 and then inoculated with

5.4 x 1012 pfu of the phage stock at roomtenperature

for Zpohpwio: 1188 liRes ARFECHREEREGER GAIRE WAATEBSGATTTC 3
(PBS containing 0.1% Tween 20), and then washed 10

times with PBS. The bound phage was eluted with 1 m

of 100 mM fresh triethylam ne solution at room . .

tle rgrderatouingroduce 1ghtrichaineeariabhe regions eagh feamplifiedight chain (x,

stand together w.th 1 f Jn d-| og-phase 1- Bl .ye .
edactbe. et War ey BT fnd, e BRERROHE ety tbrary
f ' S. [ 5 I ot
T L T R
FnzyRe M'ﬁgh&'ﬂt withoh | v cHakie vatiable repioi-amplified PCR fragment
second and Third panning processes were performed by )
qeationgly KDRg &08l - 8)ithFcSfiint o Theodigased plaamad ( Masc transfected  into
USA) instead of the maxisorp tube. After the thi

ddeetrobenvidup spmpeiand colls  Skafageoen bl i 25 @greé{éﬂ& it §cFv phage
f the obtained ph |
Jimdchtoh s A7 OF PO e ST St tigTolony.

m croplate coated with 200 ng of VEGF165 (R&D systen)
overni ght was allowed to react wth 2% ski nmed
fxaniiBS: Biogat@ifigr 2 15 hours. The micropl ate was
washed with PBS, and then a m xture, obtained by
reacting 10 ng of KDR (ECDl1-3)-Fc with various anounts

a8 Sk RO R B gRGR B resuea

t I ' ut : ;

WSERIE MK Bbemg als (EhEARRAYE S, TRP g library was
b1 fERi R 2KIYDID éhye difiel (BNETAT/KSbontuiningad4 3iglint @f lorhmphenicol
hour, and allowed to react with an HRP (horse radish, i
rexidi( pg'ed)ofdemamyaireandysupplementedapith  raM IRbdy at 30 C overnight.
(Abcam UK) at 37 r for 1 hour. After the conpletion

of the reaction, each well was col or-devel oped with a

0 ' (S ] r :
BRI SOl 4P 55000 2 M NAOP B 30SRpendcd i
4%, f(’é'ﬂusgg@d Hhd g6 Glockowad iabhbdtediiRi 3%t Skémbidilliniitk/BBS solution
VEG- to KDR, and anong them 6A6 and 6H1 showed the
hoopleainga®00 ugimit of adutmaal Fe provErat 34 Soforshbounth erder to remove
were shown to have a binding affinity simlar to that
dthages showisgantt-Bamae ey (hereinafter referred to as
1C11) phage obtained in Exanple 4. The DNA sequences,
am no acid sequences and CDR 30 sequences of 6A6
( SR dsanfdnEgen: PR(FC®1 B3R comprisin
sg%ﬁg%%ggﬁrﬁ%?n@ (%Raci d sedau%gndggts% egfwag:ﬂé (TTAC 008%é p_ 8
JeBuliker douprsesdsed aadhdavy theaiextr@bithilaf Sksnaid NG KDR.  The
113 and SEQ ID NO 114), heavy chain CDR 2 (SEQ | D NO
1IKBRAEEBED) D mblelm;l, linsapiepered incBrampde (5peps rsultured, and

| D 8 | i ght i, .CDR 1 (SEQ ID
k@’@%@ﬂg)gg%ﬁ 9%‘} iré’iﬂ th ﬂq‘éﬁ%ﬁr&g rellfinee 2( ( ng
ID NO 121 and SEQ ID NO 122), light chain CDR 3 (SEQ
ID NO 123 and SEQ ID NO 124), heavy chain variabl e
refgiizosb SEQubes NSunt2 DeanthrSFEQoated Neith DR (ECEht-3)-Fc (10 ug/ml)
Tyere G5t TaGkedc HanS o B1eq S PBSh ) Fay SRPCRIISERyr 2 hours,
llalzgi tb?la ié@l?‘cﬁg R’%ﬂll %go’lf '_lgmpfﬁrb?tﬂe Bﬁgéeoﬁacﬁ §F%dn? t&@perature for 1
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Exanpl e 4: Construction of reconstructed

| MC-11221(r1 MC-1121) and | MC1C11(r I MC-1C11) phage
wovenst1e3237 15 In order to obtain | MC-1Cl1 ScFvPCT/KR2007/003077

(PCT/ US2001/ 10504) and | MC-1121 ScFv

(PCT/ US2002/ 006762) phage particles (Intlone) to be

used as positive control groups, the ScFv region of

each anti body was cloned into the pAK vector. 20 For

| W1 C ' ' i : . 0
] e bl S 08 0 0 S 9P B Anin 0% Twen
20 andsheoashad dOftimes withoRBS. ndhyeboundi oy wadeRited with 1 ml
(LG Life Sciences). The clone was anplified by PCR

uef A0 md freshatricthdaptinensphitionaatrropm teampesatare ford19 mainutes. The

BBl ke sl e 16 S 554 St A 1-Brue et
. : ) . o .

s PRS0 DBl inh ARUCSHEIIRY AL, B0 e ntecte
LK1 g -BlicedelRSweaS caltb@aPinad § Y9l dsB&obtdififipS2:2 NOWT ipthte at 30°C
Table 4. After each of the PCRTeactions was perforned
usvergightc hFoflowineg phé fest pannisg Hie- RicqoA), and-2hirdRROB)ng processes

HF3- HR3( C d HF4- HRA( D d h of th |ified
fWSEfnﬁﬁéfggm%g bé{nﬁ@@&t}&ii@(@@ﬂfﬁ&@%ﬁ%@ ?ﬂél&gﬂlaﬂ'aﬁee (Nunc, USA)
P Bl SED B, i e Lipagtih 5 fpefrinka. e xDR

10 (Adkrati bi f tiR@bbthj : | R iti
(REAAT PSR ot i HE LA Yok competin
188%4yd.i ght chai n gene-containing |ibrary backbone
vector treated with Sfii. Table 4 shows the Pel B
signal sequence and DNA sequence to anber (TGA) codon

sy B FRed Tied bisrbontridroplaly Ebed PRILAQ0 ne ¢ YEGF165 (R&D
system) overnight was allowed to react with 2% skimmed milk/PBS at 37C for 2

15 hours. The microplate was washed with PBS, and then a mixture, obtained by
reacting 10 ng of KDR (ECDI-3)-Fc with various amounts of phage at room
temperature for 1 hour, was placed in each well of the plate and allowed to react at
room temperature for 2 hours. The reaction solution was washed 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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Nane Sequence SEQ ID NGO pTA-d9 07 |ight chain
GACATTGITC TCATCCAGTC TCCAGCAATC ATGICTGCAT CTCCAGGGGA

WO FASRNEACC ATAACCTGCA GIGCCAGCTC AAGIGITAAGT RFADKRAWA003077

10

15

20

25

30

GGTTCCAGCA GAAGCCAGGC ACTTCTCCCA AACTCTGGAT TTATAGCACA
TCCAACCTGG CTTCTGGAGI CCCTGCTCGC TTCAGIGECA GIGGATCTGG
GACCTCTTAC TCTCTCACAA TCAGCCGAAT GGAGGCTGAA GATGCTGCCA
CTTATTACTG CCAGCAAAGG AGTAGITACC CATTCACGIT CGGECTCGEEG
ACAAAGTTGG AAATAAAA 131 pTA- ASN2- 10 heavy chain

CAGGITCAGC TCCAGCAGIC TGGGEGCAGAG CTTGTGAGGT CAGGEECCTC

AGE6 AT BAseT enCIGhCHd SCHAGKES ANA6 BBCTIATALTA001) ScFv
TGCACTGGEGT GAA GAGG CCTGAACAGG GCCTGEGAGIG GATTGGATGEG )

ATFSAROCTSe Cas AarT AhaiACDRATISHAGOCNAGTL rand &E&2 AR NO: 114),
E TR A SRS IS LOBHIS A oon
TSE G AT SRR R TIRERR LR 780 i an

e
HAGCAREROCDBAGGSEAMN] NOCACGARTICSEQARRMNGAR T herasein variable
%ﬁ%%a%scm 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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135 HF2 GGCTTCAACA TTAAAGACTT CTATATGCA 136 HF3
GATTATGCCC CGAAGITCCA GGGCAAGECC ACCATGACTG CAGACTCATC
woQIi8as32837 HF4 TACTGIAATG CATACTATGG TGACTACEANKR2007/003077

GCCTACTGGG GCCAA 138 H R1 GICTTTAATG TTGAAGCCAG
AAGITGTGCA G 139 HR2 ACTTCGGEEC ATAATCAGAA TCACCATTCT
CAGGATCAAT CCATCCAATC 140 H R3 GIATGCATTA CAGTAATAG
141 H R4

pair). Then, 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



CCGAGECCCC CGAGGCCTGA GGAGACGGTIG ACCGTGGTCC CTTGGCCCCA

GTAGCCTTCG TA 142 r

1C 1 i-sa DNA v ATGAAATACC

WO 200BME&R2ETAC GCCAGCCCCTGGATTGITAT TACTCGCGEC CBRBRBAMEZ003077

ATGECCCAGG TCAAGCTGCA GCAGICTGEG GCAGAGCTTG TGGGGICAGG

GGCCTCAGIC AAATTGICCT GCACAACTTC TGGCTTCAAC ATTAAAGACT
TCTATATGCA CTGGEGTGAAG CAGAGECCTG AACAGEGCCT GGAGIGGATT
GGATGCGATTG TCCTGAGAA TGGTGATTCT GATTATGCCC CGAAGITCCA

ﬁﬁ% t ﬁ:i : I@: i -ﬁ(‘AT(‘T GAGGACACTG CCGICTATTA

(ACLG CAGACTCATC CTCCAACACA GCCTACCTGC

CTGFAATCGC,
T OOTT VU OO0

A

TACRAILLTG
CTCCTCAGEC

ACTACGAAGG CTACT %G%AGGGACCA CGGTCACCGT
CTCOEEEECC  TCEGAGGAGG AGGTAGT GGEC.-GGAGGAGCECT

SEQ ID
NO:

[P __\

DCGGTGGATC
SCAATCATGT
“TGCATCTCC
STARGHTATA
CTGEHERTAT
STGGCAGTGG
SCTGAAGATG
CACGTTCGGC

CARO2ETHETGCTOSTTESENTA CROGABE FCAT GIEAGTET CCA
IR CAROGROI B ABTITRCTTANREI G AGTBTEAGCTC

AGCETABALT TBTBAGCAT AL GTTTESAGT CEACACETFCAAGT
TEIACTCRTA AGCACTAGIAT AJCAGACACTC ABTICTGAAACT|
AGTACATAEGA CACTTFCEAICT N CAEGAGTBCTGW@ITTECT TCA
ATACXGEEASC TCOT TACRAAT T ACATANTAA GBOAMIPCCAG
CAATCAGTTA CTTACTSOAG AP SGASTET TAGTCATT
TOGPORACTACAGCTCHAGARCAAASCRIGEA ABBAGACAGCC

131

o

=59 r—a—n-:—t-

anongyihe ¢

TCGTGGAATT
br der to ob
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pTKmS(]\E)IO
anavy haen b

anpl i fied by
pai r). The

set) and G I%’l(df': HR

EHIGIACABC TCTEETATET EGGACGOAGAGCT TGTASGE
t@idedddertlinc oG Teascesescas cart Brgdwat e

| ¢ Al ATanAIAG A@TACRTR TEEELP06GTBAAGCAGAGG
ScATR AdAGRG AT JRGER TeSG AN GAAG GRI A TTGA TR T 6 S
Ldels AR, TATAAARRGCEA canEA AFBTERUE R cANRS
Yo QNEL A 1AR AR AR A AAL AR TCER A [ dRE ABICCHRE
ARTAARICTRALWrcTaREc e cdrieBGTCT
ecgggbﬁéwébaﬂc /x\c%’rgc%&héféﬁdd@ r

SRHRA TMRR

C@f& treated wt
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t

f

ai r and
box TR

¢hai
2008

he Rpfgser p
5 was subj

; q e
e&A%CtTGAT\QQTGQArI ap PCR (HF-HR2 priner

137

WA GTIGEA AT Qb?féb%(él‘efxm@ PRAGTAGRAAC C@\?@ ACAPCG
R piGO¥AA pair). The produced PCR fragnent was

138

reattlRd wit

h SFGITTANEG TTGAAGECAGRACATETEGRA G

139

ont a
3237

I PACKYdGdaIGar xTASTEADYYe TEACCATTCD CAGHBTCAAT
PCTARR2AATA003077 Table 5: LF and HF priner

140

or ¢ir3ni ng

| GTAGaTaArc AGaniAGZhAGe regi on Nane

141

HR4

CCGAGGCCCC CGAGGCCTGA GGAGACGGTG ACCGTGGTCC
CTTGGCCCCA GTAGCCTTCG TA

142

r1C11-ScFv
DNA

ATGAAATACC TATTGCCTAC GGCAGCCGCTGGATTGTTAT
TACTCGCGGC CCAGCCGGCC ATGGCCCAGG TCAAGCTGCA
GCAGTCTGGG GCAGAGCTTG TGGGGTCAGG GGCCTCAGTC
AAATTGTCCT GCACAACTTC TGGCTTCAAC ATTAAAGACT
TCTATATGCA CTGGGTGAAG CAGAGGCCTG AACAGGGCCT
GGAGTGGATT GGATGGATTG TCCTGAGAA TGGTGATTCT
GATTATGCCC CGAAGTTCCA GGGCAAGGCC ACCATGACTG
CAGACTCATC CTCCAACACA GCCTACCTGC AGCTCAGCAG
CCTGACATCT GAGGACACTG CCGTCTATTA CTGTAATGCA
TACTATGGTG ACTACGAAGG CTACTGGGGC CAAGGGACCA
CGGTCACCGT CTCCTCAGGC CTCGGGGGCC TCGGAGGAGG
AGGTAGTGGC GGAGGAGGCT CCGGTGGATC CAGCGGTGTG

GGTTCCGACA TCGAGCTCAC TCAGTCTCCA GCAATCATGT

143
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Sequence SEQ I D NO YCGKL-136 heavy chain (tenpl ate)
GAGGTGCAGC TGGTGGAGTC TGGGGGAGEC CTGGTCAAGC CTGEEGEGEGTC

WO QUWB@ARACTC TCCTGIGCAG CCTCTGGATT CACCTTCAGI ACORRRAGHIA3077

10

15

20

TGAACTGGGT COGCCAGGCT CCAGGGAAGG GGCTGGAGTG GGTCTCATCC
ATTAGTAGTA GTAGTAGTTA CATACACTAC GCAGACTCAG TGAAGGGCCG
ATTCACCATC TCCAGAGACA ACGCCAAGAA CTCACTGTAT CTGCAAATGA
ACAGTCTGAG AGCCGAGGAC ACGGCCGTGI ATTACTGTGC GAGAGTCACA
ATGCTTTTG ATATCAGCHE SGG0GEAASE GITECTSACCCCTGTACTGA

44 6GL | i ghtCASICICAAGT STRAGTEACARCATCTAT TQATDCAGIT

CCATCTTCC GTGAGTOAATT CTCIAGGAGC TAGNGTEAGT OXTBACTAGT C
GGOGAGTCA GAGTAGGAGEA AGGAATITAG: GTXBITARG CBOAGHBACCA
GGAAAGOCC CRAREGCTORTC GATEANTRCT CACARGCA TOGRAGABACAGS
iGTCCCGECCA  AGGTGAAGREG CTAGT G 1 tXEKRCANTA AACHKT AT CA
ICCTCAATAA TGHBAACCETT EACEATCHST G daGIIAGTAc TS AACAG
CTGACAGTT TGRARCETEGAGF AR Iat 1Bt hERacAB EEBAACGT

AGGAGCC 145 JrGARCTORE AGGARGREEETAE CCGTTCCG ACA 146
LRL prinmer TGGTGACTCT GICTCCTATA GATGCAGACA CGGATGAT

147 LF1 primer
In order to obtain IMC-1121, 6G1 was used as a template to clone a light chain

aTalalalalak_E_Na)

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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TCTATAGGAG ACAGAGICAC CA 148 LR2 prinmer TACCAGCCTA
ACCAGITGIC AATACCCTGA CTCGCCCG 149 LF2 pri mer

WO 2TBASKRACTG GITAGCCTGG TATCAGCAGA AACCAGGEG AARCTAR20RB03077
primer ACCTTGATGG GACCCCTGIG TCCAAATTGG ATGCATCATA
GATCAGGACGC TT 151 LR prinmer CCCCACGAGG CTGGCTCCTC CA
152 HF prinmer CCGGCCCAGC CGGCCATGEC CGAGGTGCAG
CTGGTGCAGT CTGGGGEGAGG CCTGGICA 153 HF1 pri mer

R AT AGnIATF Pridr Yo Mohieiibf MalirAiShicredion

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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WO ATIGMARCETAC TACTACT 156 HR2 pri ner
CGCACAGTAA TACA 157 HR pri mer
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HF2 prinmer TTACTGTGCG AGAGTCACAG ATCCTTTTGA TATCTGGGEC
CAAGGGACAA 155 HR1 prinmer TCACTGAGIC TGCGTAGTAT

CCGECCCCCG AGGCCTGAGG

AGACGGTGAC CATTGTICCCT TGGCCCCAG 158 r1121-sav DNA
ATGAAATACC TATTGCCTAC GGCAGCCGCCT GGATTGITAT TACTCGCGEC
CCAGCCGECC ATGCECCGAGG TGCAGCTGGT  GCAGICTGEG CGGAGECCTAG

TTCAGTAGC]
BGAGTGEGTC
ACTCAGT GAf
CTGTATCTGC
CTGTGCGAGH
[CACCGICTC
2008/ 1532
5TGGATCCAG
[CCGTGICTG
[ CAGGGTAT]

L7~ 7/~ S~

] 1 7~ DN

I CAAGCCTGG

TEERTGOGTHA GGAGTCTCCT GIGEARCCAC GG TCROE
T FOGOAA GG ACKIERTCEGE GTAGESCPACAT CCARGHCEET
C JCKTOCMGE. AGTACROSTAG ARG TRCATAGTACTHATENG
A TEXGIGGAATC MMGMTWTCAWM
AARIGHAGAG CTCAGASCT CEAGAATAXH '
A GFEASAAAE AJAGGEATEA W@G@@W@%
C LIEAGEEATE TAEGFACTIC CACGCABCAGT AGOCTVCA A
BTRETG KR2AGT PRAWGTTACTBRCEEIC SAAXETCOMAG
e c ACEBACAGEC AKHGGACCHA GHEEGCAATT
5 M AEE TR AGAGREAGHE TCGRGCARTT CTACCHRGEAG
SAGANCTERS AAX ST GREHECAGAAA CCTGGGAAAG

CTGTGACTCTPCT/KR2007/003077

“CCCTAAACT CCTGATCTAC GATGCATCCA ATTTGGACAC AGGEGGTCCCA
TCAAGGT TCA GIGGAAGIGG ATCTGGGACA TATTTTACTC TCACCATCAG
SRS, S5
St T CAAACGIGGA
GGA\GCOA\GCC TCGTGGAATT CGAGOA\GAAG CTGATCTCTG AGGAAGACCT
GIGA Exanple 5: Production and purification of
spb WetgarSadotuble 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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To prepare soluble 6A6 ScFv, pAK-6A6, having a pelB
sequence and an ScFv 5 sequence, was digested with

wOEResR132and Xb al to obtain a fragnment, havi ngPCHER2e17B03077
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sequence and the ScFv sequence. The fragnment was
inserted into the pET2 | b vector (Novagen, USA) using
the sane restriction enzynmes. To add an nyc tag to the
vect or inserted with the fragnent having the pel B

TR R L RN RRe pET 1 PCPE Po¥TReed with the same

SegtRe, erdg/nies; e abdmstrusting PHTVIKDR BAGPCRIUS bostructed pETV-
prinmers (nycFor: SEQ ID NO 160, and mycRev: SEQ ID

NSDRL 64, Waﬁttansferrne}ﬂamtoa’@mehtBIA&b(DE@at ged into the

vector having the pel B sequence and the ScFv sequence,

usi ng EcoRl and Xhol, thus constructing pET21b- KDR

016 SEETRNB M0 A8 A CecTeOTAOANTIC GARGE 101,

5' - TCEEQGNRD: TEACATCHCT FGATBGATE AGTEIGAGRCCTAATAG
GAATTCCACG AGCCT- 3" For kinetic neasurenent, a V5 tag

sequeA§GTERAGOEPATGRSTI T CAREEAGAI'(C € TR TGT A '
site downstreamof the myc tag in the follow ng
manner. The resulting sequence was anplified by PCR

ST R P B0 v o
S TRER e RRAILIE SO ROLM ARY CLAMOLE R o pifplasmic fraction was

dd:(gkﬁtc&ﬁfrom the detie ikingns0 M ITranGH 8@ tseitiont contdiing 20% sucrose
pPpET21b- KDR 6A6 di gested with the same restriction
emq/a% ng/mlof adysozyine an@ pmasmmhltam cotktail (Roche, Swiss). The

%ﬁéﬁag%@ggﬁﬂgﬁ Hspe @5—7\@2 U %llglll}ll (Hisprep, GE

%@g@é?%ﬁﬁﬁw&%arme SP-sepharose,

@GEheaTéard, UBRE), thusasbtainBlg?dd BEBY pesbins transforned
with the pETV- KDR 6A6 were cultured 10 to express the

soI ubl e ScFv protein and centrifuged, and a
fraction was collected framthe c
EAgo%ﬁmr@D ﬂaﬂlnan massf‘aualﬂl?rawdcw@&.anfrq%@tl%wntammg 20 mM

f
Mﬁlﬁgf‘(ﬁg,?@ gg@%?%@lgé g%’eﬁ)s S%‘%O&%@ef@gg%ﬁl{c frﬁ&go% was placed in the
f dAGinAM V@ atedUrith 360 & Hﬂld%'kol%u_don@eilﬁid@uwutlon 300 mM imidazole,
chr omat ography (Hi sprep, GE healthcare and 1on

ek d N DG€ 1 PR )t ogitepdiytedProegin ammélalﬁlédsemln d0osd] ithedazole (pH
CGE_heal t hcare, USA), thus obtaining an ScFv protein.
Ho7) 6¥dutigihe anﬂsﬁw@p e&lﬁﬁ@nﬂsmasca!mn 1§ ng@ @gpn@t@graphy while

PREERE RS Rhfabitatians e Rt dony & ARk orotein was
C&Jn‘égﬁﬂtrﬁt@é @Ex&‘t"rn%@ m1§0%1H%fé“I9|§A§’l mf %@Hﬁil&‘ﬂad and stored in

sol ution I'mi dazol e
PBS solutlon FIG. 6 shows the results of SDS-PAGE of the purified 6A6 ScFv.

Example 6: VEGF competition assays with VEGF

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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20 0.4M NaCl/ 1xPBS). The eluted protein was dial yzed
wth 50 M im dazole (pH 6.7) solution, and then

woOebast1833usi ng cati on exchange chromat ogr aphy »aT/KR2007/003077
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i ncreasing the concentration of NaCl to 0.5M The
eluted protein was concentrated (centriprep YMLO,
mlipore, USA), and then dialyzed and stored in PBS
soI ution. FIG 6 shows the results of SDS-PAGE of the
oWeldeth @ﬁﬁ"\f@ﬁ 29 skatRRl Smfii/PiFsFatCOMRE o} | '23'?10urs After the
assays W t In order to exam ne whether th

icopipaéesh SgFthecadaction] id pldie \bamdwasgedfwKEFPBs \inGFthen mixture
conpetition assays were perforned. For this ose

20lutipnef obEERUesy 30owig ¢0dngdf Fe- dwsw@lf(li D1-3) to react with
mcrotiter plat ICé}j{roomte rature g.vern

MREIQUS AMOWES 9 cit (R SRR3R 4O ] b%ﬁéswgfe Pleeed in the

f h Af t
Ry ditp Bl sl it I R R 5 B et 0301 Shoukd® After the
h?ﬂl@ﬁ‘&h By 1 Fetiog, #0pae Rhs Wﬁsﬁécﬂ QaltePBISDROE@Rn 3h anti-KDR
act W th various anounts of ScFv at room
trﬂomr adtiboglyf @& pg/mb Reliatenhe Gidrawagy) iwast fdided thereto and allowed to
m crotltgrefgl ate and allowed to rea

.eact at room . .
trémiean a7y dor drhoprnodihen, a\fltSéWOtdialt&mf & HEP-epnjugated goat anti-

RST8] MU Ay o 1 o

‘%ﬂ tf’lEjﬁi q1BN&I§G S c?%lldls@‘fﬁéfefooar{cﬁéﬂéwé‘@ t& Fackor Ti‘ien the cells in
hour. Then, a 1:5000 'ution of an HRP-conj ugated

aaeh vadll bf ﬂmpleteawtetebmeaswé@ tambsoihanveut dd@at tahdrésilonm.  FIG.
and allowed to react for 1 hours, 10 and then TMB

s7o shows theneesulisl 0 VEGE: eampetifiveasseyie awtlbtheem-KDRéva purified

Cel l Se% -at §8‘0\Aﬁ‘% E%{h @53 Hﬁ‘lfaefl{: %;\ggéi? yh(gﬁg-%rcFv shows a
%ﬂt{%ﬁ%& tb_’%%ﬁtr%ﬁ?é’g&i}i' ve assays with the

puri I'n Exanple 5. As shown in FIG
7, it can be seen that only 6A6-ScFv shows a potent
ability to neutralize KDR 15 Exanple 7: Epitope
rpiple TwiBiphtopa thapiie 86thvantrKilDR@eFivrantibody t o
exam ne whi ch anti-KDR ScFv anti bodies bind to which
domai n of extracellular domains 1-3 of KDR, 3 tig/nl

(1)[f ?rad;l:_:g tgﬁeé%gﬁggtzgfécor%ﬁltgk]%ﬁo W@Eﬁh@%@ lﬁﬂg t%%ﬁﬁ?domain of
ACORMIGH ddthRind 95 Ve IKIpRat® ;P%//nﬂe@ﬂédéﬁ af ﬁlECKHDR(ECDl 2),

ours. After the conpletion of the reaction, the
K BDREEGIR -3 sairdl KIDRGECES, 1-apnfct pegpardie motdmg m‘ thdnemethod of
pl ate, which has not been coated with the KDR,pro
vizsarple clcwas woetedoinge ki Yomwellm aue/haB@acmﬁé @t 371 fﬁr atltﬂurs After

R e s S0 P T porin
a(#f tﬁ% glzfterwﬁlcﬂ%s ql)e?ﬁ) cBhaltvegh tHY KBIR gﬂﬁefho Wﬁsfbtlbél&d with 2%

réaction, the plate was washed again wth

akimbiednmalkIPB8O diteuf tlon phite avasHRBslwanagajatweh rI%R)ﬁ; and then 330
anti-6xH s antibody (Abcam UK) was added thereto and
VMot KR rSsdt armboﬁmvas)add_e teretopmdrllawed tereast ph37 C for 1

TESE DG Bngie oh S AhE s R latien AEHERERY0h, By i was washed
(Cj%lﬂéra %1 P?Sn ah8l Qﬁerﬁﬁg Y65 dRaHOA of %ntlthPeéér{iﬁ%ﬁhﬂ whighit anti-6xHis

sane nmanner as

%ntlwdyq%canﬁ(ﬁlK;iN@hsﬁddﬂeWherew ard siloord! tp ﬂeacnm 31)C for 1 hour.
the domain 1, even though the absorbance was | o

Eklagptlee gellqgmpepa@hgy@lh WK cgkgp,r-,dpv@@pp dnvith Ti\@% so\f\llltlon and measured

for absorbance at 450 nm.
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For expression in the formof whole 1gG heavy chain
and |ight chain expression vectors, each conprising a

wowhisl1e323onst ant regi on, were prepared. For theChERr2g71003077

10

15

20

25

30

chai n expression vector, a plgGHD vector (Aprogen,

Korea) having a heavy chain backbone of human 4-1 bb

was treated with Sfil, and then |igated with a

fragnent, obtained by treating the heavy chain

vari abl e region of pAK-ScFv with Sfil, thus

constructing an expression vector plgGiD 6A6HvYy,

cAsT iesuhgitacouidlbe seenshanbAbegaoboand t@ tie axtracdihilar domain 3 of
re ion (FIG 9). 15 For the Ilght chai n expression

Romn the srgelmanest o IVAp] b4ERFI&oBpa) Hemevey ¢G1 and 6C1 were
| ht ch b f h ted wit
ol SESRAY RBR I 8 domii Ty byen Taga e asodiangaay Tow.

treatlng the light chain varlable regi on of pAK-ScFv

with BstXl, thus constructing an expression vector

PEQ4eh Pt GLiresSOMBAA puAbcaAiMef B0 constant region

and a light chain region (FITG 10). In the case of

| MC-1C11 and 1121, 1gG expression vectors were

constructed i.n the same manner as descri bed above. For

ther expressien o the fp@m oft wholealgr, syt chein apd lighjrghain expression
essl on vect or ID-6A6FN for th

Ty ERATABRaE Snte oAt iR poaldf YR the heavy
(ﬂaﬁ@g&)&@@ibﬁtvgc%r ta'}ﬁ%@i@ﬁ) GleRRiR)(A 2@6§erﬁ3 K breaPhhemigeH heavy chain

into rogen, Kore

clmckbanes b€ hiuethnc4d 1l b weasereatdd mﬂeﬂS’jF Iy and Vb ﬂl%dteldlmvnh a fragment,

cont ai ni ng 10% dFBS_and 500 ji g/ ml of G418, and then a

cPRIACH H@a&% the hrawr christ b pseggguﬁ‘npAKv&FWth Sfil, thus
ted, while MIX was

I
i%q,{lggﬂﬂllgg B EXPLERSINMY V?thwi&ﬁﬁpg%at, rﬁ%hmprlg%pg @nwhole constant
Il I d
BRI EE P PR EIT0Y oM wrx. at 37C, and e

culture was collected. 6A6-1gG was purified fromthe
conbi ned supernatant by affinity chronmatography using

aF Qn'tdit dight RhAirr:@Xpisi()nIEehf@a,l a ptgGkD usSr eapmgdnnioren) having a
p‘bgj} Aty kRBe T JUBTN 1 WA UBAR WO dbEShgn ligated with
d&%g%ﬂh%@fa trgglﬂ% OH%MQ - o%ﬁﬁfaﬁ l‘ﬁ%ﬁ)IFO? l:)AK-ScFV with

CBﬁXEI“ ﬂhh@@oﬁ&rﬁ@t’h%ﬂi s Raé®r DO A6L Woﬁ@ﬂ%ln a whole
and 500 mM Nadl él}qzhe pr ot ei nb\;\./%dg el ut ediI gaw

OcohstalngIrggmnemldcmhghl—lcmlﬁ)reg@ns(@]lﬂt iloh chnthei msngpf]l(MC 1C11 and

MM NaCl . The eluted protein was neutralized with 1 M .

THid, IglHecwprgssion prestass veigscansiagted; hths same saaqngr as described

pcjg)g) ghate buffer (pH 6.0) at a ratio of 1:1, and then

red into a prepacked SP-Sepharose colum (GE

heal t hcare) equilibrated with 5 mM sodi um phosphat e

(pH 6.0) containing 50 MM NaCl. The protein bound to

the thel expresséen elff Uped the tshme smduntnoPlies plaht ehdin expression vector

buffer (pH 7.0) containing 50 "M NaCl and was poured
1}:6%&5{& dogbphanbseloge) and (I@Ehn@%)r tahedr expression vector

p@&é | F-GABE ebifbE B8 4R G RIS ey ey BRSEERAHE CHO DG4 cells

g@ﬂﬁ@@éﬂ aKeeeay t Wh%ocdﬁ@raﬁbfé@fd@' Beld) We?@rélﬂfdrHé)lnaHCMEM medium
ialyZzed with PBS. FIG 11 shows the results of

SbatHNEE H1%tdB $A6d1590 yz/otlefrGHLe,i dndethenacdode hgving the highest

t he above-descriped nethod, 20 Exanple 9: Conpetjtion
AUGIYB SHPTEIHPN Kire] gensi selecledi BihlevREEX ¥perddedofhereto at a

TR Rek ot Rol R0 YA YR Fon sssays of kDR

ScFv, conducted in Exanple 6 58




25 using VEGF165. As a result, 6A6 1gG anong anti-|1gGs
showed the highest ability to neutralize KDR, simlar

worestihg3resul ts of the conpetition assays condaT&R1007/003077
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with ScFv, and it showed KDR neutralizing ability

simlar to that of the I MC 1121 anti-KDR I gG

reconstructed on the basis of the am no acid sequence

(FIG 12). VEG- famlies other than VEG-F165, 200 ng

of each of VEGF121, VEGF165, VEG--C, VEG--D and VEG-E

was coated into a 96-well plate, and then conpetition

aESIaylse wrpressianr o dnibddies) theecdmver@ndtoras in ”CHO-SF2 medium,
Exanple 6. As a result, 6A6 |gG showed VEGF

neantaiaime 79 i MEX. a3 hiChandgtheocwtiors was cellegteshl 66A6-1gG was

Pt ot GG D eafe By, alfin s chirtmat SegASty using a protein
Tt ROE hadRee USA) p Sy iPRaREcRRE s fidtocol. The

(s)ﬂiﬁﬁ&t@ﬁt was prasdriath \thé @D?leﬁpoﬂ( eolélnheqlilibeac®)with a solution

In the case of ScFv, KDR(E Fc was i nmobilized
oenrdaiain@ve0 cmM)SQdErrhpla(bspha@r(@H BB dend) I(Mmedﬂa@l and was washed

the manufacturer's, na he cas
\]gltpaagéélg 1ggl|§|qpn @n\yg M)@I?(&{IP%E efphay prVO{BQO), 1 mM EDTA and

PN RREL 5 0 SRR g e 55
| so1RRbN captiding ermMWa@he”T}FeC efu‘i&?g%‘z@@én@huﬂﬁﬁed with 1 M

allowed to run on the chip surface us obt ai ni ng
sénisor ghawhited protem was eniabd vg® SasM sodihm phssphate biEer (pH 6.0)

ScFv haV| ny no V5, KDR(ECD1-3)-Fc was i bilized onto
t#Hed REOCH p:L.and {heth Wamdou&omwa&k@nan$weahaﬁ0§eogplumn (GE

R afreiﬁeﬁ ol §fin 0 Sl RS Bkt S5 oleiing s0 mu

eRG(].COPRE rrHrB&tiI’l (Hbunglhfo he %51181112 ?&g%‘ aMited kefihan %OHYMH? phosphate

Wer e nmeasu was cal c fromthe ratio

tineffdsi (i .03 wostAning EOfhM dMNaCllahd ewdy .pobsed in@sHl prepacked Q-
it was confirned that, anong various ScFvs, ScFv
heephatpsa cnltghn &Gﬁdhﬁrﬁgth@arﬁ) mqughlfr@ﬁedm wa<laiien buffen and unbound

sgr%nl‘g@rq %\pcg) ve%%{jﬁ Ilgcc 211 Wstcﬁgﬁélﬁ%pé helttho Kd vivaspin

| A Sbfeking Tiha GHOBEELA K, OpF0! 9BHBRS RS Festlts SRBIIS-PAGE of

200 HAGRAS PREFIIRAVGI 800Tihg Tahhe abovd<dedcMbed ahetoaf
anti - KDR ScFv lgG ScFv ScFv-V5 |1 gG

Example 9: Competition assays of anti-KDR IgG with various VEGFs

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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kor, (1/Ms) koff (1/s) Ka (M 6A6 1.11E-08 6.93E-09
3. 17E+05 7.3E-05 2.3E-10 6HL N'A N A 5. 02E+04 7. 20E- 03

WO 200886307 6GlL 4. 11E-07 3. 31E-08 9. 06E+04 PCT/KR2007/003077
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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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5.48E-03 6. 05E-08 6Cl1 4. 31E-08 N A 1. 38E+05 9. 58E-03

6. 95E-08 I MC-1121b NV A N A 2. 27E+05 8. 75E- 05 3. 85E- 10
wO2008/18328mot  appl i cabl e) Exanpl e 11: Anal ysi BCOKREDR/003077

neutralizing ability of anti-KDR-1gGin HUVEC 5 cells

usi ng FACS analysis Primary-cultured HUVEC cells were

cultured in serumfree nediumovernight to induce the

over expressi on of KDR, and then the cells were

gt d PBS. The washed
I:Q{b;‘rﬁ \I\g Q\/lﬁ@%n\l\F{fé}ﬁergI&:ﬁﬁyw A6 or I Mc-1C11
IgG
ScFv ScFv-V5
kon (1/ MS) koff (1/ S) Kd (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

5 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
10 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).

15 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
20 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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10 1gG (10//g/ i) at 4C for 1 hour, and then all owed
to react with an FITC- | abel ed rabbit anti-human | gG

woaosiibidy ( Abchem UK) for 60 m nutes. After POWMBKR20G76M3077
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of the reaction, the cells were washed and anal yzed
with a flow cytoneter (FACS; nodel EPICS9, Coulter
Corp., USA). 15 As aresult, as shown in FIG 14,
| MC- 1C11 and 6A6 recogni zed the KDR of HUVEC cells at
: [ K ;
o BATEIACP AR MU 0L PR, PR AR EERBlbWeU 0 react with
Gl RITCRthbeleBrabbltiimit hgfag 0pCiantibodpue4 il §hit 30 mihmdsce
the expression of 20 KDR, and then the cells were
harvested and washed three tinmes with PBS. The washed

o edTds SR AR AT el 1 o
b8 SR o, D1 A 166 ARl bouna

abl PrET. t ALB2Gt thé MEGR donfgetitivheasidys, al6igG and IMC-1C11 IgG
anti-human |1gG anti body at 4C for 30 mnutes. As a

rsheulet], thes saheweveh of | ISDREGeutralizing athlity, vieut theaiKIDReneutralizing
two _anti bodies all showed 5 a sigpal . of bindin 0

vabdityes, agtwali leving wglls reas anpt W@Kf& highvep oy 6A%efaﬁ than for IMC-
blxgﬂld to VEGF. Also, in the VEG- conpetition assays,

66> Id=’(.(a?'and | MC-1C11 |1 gG showed the sane | evel of
KDR-neutralizing ability, but the KDR neutralizing

ability in actual living cells was about two-fold

i giesle f10r Abydig&F KD nkatralidihd @bilith @BGanfid BRabglh én K562 cells
12: Analysis of KDR neutralizing ability of anti

KDR-1gG in K562 cells In order to exam ne the KDR

RO R e T —
G0 B OV b 0 S AR Sl

I 962 AT CEI-0483) Res explyess] ORIGT 160w thd edu(td BEWestern blot
CCL-243) cells. As shown in FIG 16, K562 and HUVEC

calalysisefourtbe seprekEibn red daDBI indS 562 (ARE(HL€deRdd) oells. As shown in

absence of serum__Thus, the K562 cel ATCC, CCL- 243
THRE "6 0563 nd HIVEL e s naressed KRR NiogdIe| oL U presence or

BB ok e T AL RSP ML oA e i
r&aid fhanfs ShAWMITVED Gellsldt ERthylebBatdsmagsedBYPACD in order to

the K562 cells at a significant Tevel, unlike the
HE(ine elhesher KIPR-BSW koslddindAChekK §a9 sellhir ough VEGF
conpetition are shown in FIG 18. As shown in FIG 18,
the K562 cells did

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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cells, unlike the HUVEC cells. Although the reason is
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anti body strongly binds to KDR expressed on the

surface of the K562 cells or regulates the growth of

the cells using the autocrine | oop nmechani sm of

VEGF/ KDR(VEGFR-2), and thus if VEGF is externally

t§pRd ankihth emree%%} KORctAsdd@ 5’&% &%'b%'fe i
i nduced anso tehat a E\%easled armant 8 fofe # VEGF is

pexitriallyiteeatoddr eAtd a9 Bhdwe is BIG. 19t hagaeed ﬂ@htt(i)’% IgG could bind
6A6- | gG si naI is increased conpared to before the
B éCYQCI registans 3¢l cetklsg(g‘heééathhbmﬂmvemtﬁof Kayrea).
it was seen that 6A6-19G could bind the KDR of
gl eevec-resi stant K562 cells (The Catholic University

g&é@bﬁa?q &H@QE &If?gelﬁgmg@; I&l% ;J'%gfcg 3;3 Qtetrét%h 8{1 6A6 antibody

i nhi bition of HUVEC cell proliferation by anti-KDR-19gG

was anal rzed using WST- |i reagent (Roche, Sw ss).
HOhveEGlubitian (AékaHE@peﬂdk pdollﬁﬁrajlcmaqu antiHKDR-1gG was analyzed using
4-wel |l culture p

I Sl reagensy Rochs. Svissy” ol chaef! Séﬁ%efbsmmsﬁ@ inig cach well of a

T. | s .wer r.t her It ur
gérlﬁt%‘cl; fc?c’itléd \QQP qculﬁ?cz %ﬁ%tﬁaat 4 d’sfl‘é%‘tr%é’,&‘) X 19(9‘ cenls/well and
haufired 386 IBr}ﬁﬁlrgo THER thef ceEFeRNBiriRE | 'c‘&ﬁﬁred in ls1erum-free M199
concentrations of 6A6 were added thereto. Then,

VB Edilint €Bigent-aldaichatidey) fobdrtedups,anriatheh 20 Al hﬁ’VEGF and various
manuf acturer's manual, and after 1 hour and 4 hours,
tgpncenirpEonsept Oibawsre addert thesetor bahes, dhe Y68 Trinreagent was added

SR Abodling 4 thd aseftlsE s ghrw il o Afiehd) o ol 3 hours, the
o et b agab o Bl 0120

proliferation of the cells was reduced in a

concentrati on-dependent manner. 20 Exanple 14:
A&&I%/S‘t%lltofwaﬂf e HifJVm cgls iwergytreated niithi VEGIF, othe proliferation

SBFION Riomtiecs 4 do0t e m but ?N%ytb%g@\(z grmbofy was added
gt‘idt'hg %Wﬁ(g fgﬁ rﬁlg C]%nge{ Qﬁgraltoggfi‘% ggl\;Wa&fg uced’JI 1N a concentration-

cdupeptiéntahhmig. for 10 minutes. Then, the cells were
| ysed

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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with 1 m of lysis buffer (20 mM Tris-HC1l, pH 8.0, 2
mM EDTA, 137 nM NaCl, 1 mM Na3VOQ4, 1 nmM PMSF, 10%

woghosases3, 1% Triton X-100) and centrifuged, ROTKR2807/003077
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supernatant was treated with 1 ps/nm of an
anti - KDR/ Fl k-1 anti body (Santa cruz Bi ot echnol ogy,
USA) at 4C for 3 hours. The treated supernatant was
i ncubat ed on protein-A agarose beads (Sigma-aldrich,

h y [ pr
e 1oy DA 00,0 TREP” SRLRISALP SRSy icubat
st srioteiRl At aghtdse DbAds PSibmnaraldest] t USA) vwas 1 hour and the
observed that, when the cells were treated with VEG,
timenaps edipitgledtprotein fvaseieaenphionesed ameSiDSsP AGHs ainddthen analyzed
but theclls reated with 6A6 or | MC-1121, the
rhﬁ’og@h@@'l |(5\i1\50121 PR by VEGF was inhibited. Al so,
the 6Cl anti body had no effect on the neutralization
of VEG-. 10 According to the above-described nethod, a
tRSta VRAICH WRIoKEvID tIg ARG MReLOI®y W€ treated with VEGF, the
phosphoryl ati on of the ki nase ERK known to receive the
gihgsphorgtatiinR WKIDRI was 1nnﬂw|aknd axlexpstal, rbelsmlhd: cells waesstreated with
confirmed that 6A6 and I MC-1121 inhibited th
S prBYILI- éiZbﬁhéphmhorbmloe@f KPR %N%ﬁ%ﬂh@ﬂw Also, the

bi t hor ation,.of..ER pect ed
(gFllGa t‘ktl%{;'eh@%(ﬁﬁﬁ% muyrgpgatbqn KEﬁitgﬁzt(ory ef f ect
of anti - KDR-6A6 1 gG on t he chenotaxi s of endotheli al
cells induced by VEGF 20 In order to exam ne the

| Abddeilingr Yo ehé esiovef désefibed Gnethodhea neq@r oab ogareitd HUMEE examine
cells induced by VEG-, a transwell (Corning costar,

waigtherathie r;@loaplﬁo@lartmn of thekirase gl ta tsceiviettbe sigaal of KDR
was  used. The. surface e lo

:‘%igﬂlélg b iied: T ons ahresth: i Wikt FP ?fg thet GG and, IMC-1121
0fibiteA e PR pABANI SHERKD A 084 FHD) n @B Rially inhibit the

wer e p ace wer layer wel he f

BAEh o er Rl iogscicd (B9 UBSI um (containing 1%
BS) at "a concentration of 1 x 106/ m, various
concentrations of the anti-KDR antibodi es were added

thereto and aIIovve .to eact at
Ixampletlos Anadysis 8 _j:s affect

or}‘enr&)th Lell a%%uc%tv V’ﬁEFal | oved to react at 37C

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.
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-

migrated cells were removed with cotton, and cells migrated into the lower layer
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for 4 hours. Then, the cells were stained with
hemat oxylin and eosin. Non- 30 mgrated cells were

woremsnged7wi th cotton, and cells mgrated i nt oPCHEKR200M903077
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| ayer well were observed with a mcroscope to neasure
the nunber of the mgrated cells. As a result, it was
observed that the mgration of HUVEC cells induced by
VEG- was inhibited by 6A6 in a concentration-dependent

O i 0L A S S 0 b .

fAK aaksan it Wills(‘(ﬁﬁehbed\ffﬁa:thel L Eglﬁd@ﬁ Jf HEXEHT rellwiedied by VEGF
the 6A6 anti body i nhi bits HUVEC tube formation induced

byasMBGihitez3ty A6 infa epneentnaticredependedtimaanantili(nel).
(Col | aborative 10 bi omedi cal products, USA) was placed
in each well of a 16- nm di anet er tlssue culture plate

) Lot on endothelial cell

vt%é %eﬁmﬁtﬁﬂﬂﬁcéﬁ b{r I\@@ptl body vvas m xed and al | owed
to react with the celI's. After 30 mnutes, the cells

were plated on the nmatrigel at a concentration of 2 x

105 cells/well, 10 ntg/m of 15 VEGF was %dded therﬁtpg
dfcordes to caming rwhellEE the 646 andbodapaibitsHAUMIEE b formation

cel | s ?%V\g)r @Ejéﬁj \S/ M g)fa m c o?c% r—r%@%fhnﬁgﬁ%gw t(E‘,ollaboratwe

f
B R S G 3 e s

r@tﬂﬂﬁﬁé epldi& ahdhpblyinedivedf alVBGFCKER 130t efinatesz atIIIUfVHIy cells were
bi ndi ng of 6A6 antibody to KDR on cell surface HUVEC
ceispendedr in MBRX dnedium genndaining: d &b efd?)%)ovaénd yam@umarrmunts of the

carihodiieras et Bl o Raninyth B e andtass0 minuts, the cels
L 151(’?1%%1' Bﬁ%%%n{l@%{eym GO bﬁh{‘%n b §Si 1 (%lltsﬁvell 10 ng/ml of

holr's S were a to reac

VEGRUas QdaetherbtR mndahe tdeHs andre Rattyirddfor320 bkt esThe cultured
and allowed to react with 10 ng/ M of VEGF for 10

niehlgtvesre olfsemredt With compdreséape afd MadewﬁhuamnlmagfePro plus (Media

ﬂb’zﬁa&@%ﬁ&i%‘ by (&5 FORERBt ot A SPRH HelHE UM e formation
o T . X-100
b e T Rl et R

aIIovved to react wth a nouse KDR anti body for 1 hour,

and then allowed to react wth an FITC | abel ed

dikdmpteuksk Iahibition wf A EGHRDRe imemaltinatéord by bifding of 6A6 antibody
m nutes. The cover slip was nmounted with Sl oFade

(Rd{ PR omeelbpwitage and observed with a confocal

m croscope (Zeiss, CGermany) at 488 nm (excitation

wavel ength). 5

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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As a result, as shown in FIG 24, it was observed that
the 6A6 antibody inhibited the in filtration of KDR

woRemsasesr | s, and 6GL did not substantially i nRCDIKR2047903077
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infiltration of KDRinto cells. 10 Exanple 18: ex vivo
analysis of inhibitory effect of anti-KDR-1gG on
angi ogenesi s In order to exam ne whet her 6A6-19gG
inhibits aortic ring vessel sprouting induced by VEG-,

a1 AP&d {cFreraicf‘Q/i’?xfé oK _Rg%rgfﬁrlgﬁ'éfof igr Rbur, %ﬁﬁgwﬁg éslowed to react

were separated from 6-wee pragute

aRithtdieFITAtlabeled &itZendtseaditibod). & FOBm femptPatitd for 45 minutes.
artery was placed on 120 I A of a matri gel -coat ed,

4Bhevedverpilipt waandounted veith WwileFadeNolecokar fuobé)gaid observed with a
VEGE (10 ng/m ) apd each of 6A6-]19gG 6Cl:1gG and

100f0¢3] @IREISSORE kA&l (FHnMNYR At é&gaﬂh&maﬂ 19 MaYetength).

medi um (I nvitrogen) to a final volune of 200 [il, and

the mxture was placed in each well of the plate.

AL @I reBulflaysS shdWig iff F1IGS 248 iEwa i oBbidved §Hat?iME GA8IEBody inhibited
with Dff-Quick (Baxter Diagnostics). 20 Data were

rtht ethfdtrators caffl KIOR ntol eelds, podiGGVedidt aob substahtially inhibit the
positive), and six independent tests were perforned.
Angltraten ehlbddR ntoeeel sprouting i mage, and FIG 25B

shows the statistical results of scores for vessel

sprouting. The 6A6 antibody inhibited vessel spr out‘i ng

i eiaed 18/ YBE0 albitisib BEiiBita diRQe vt 9h-KOR-BO Wnidigiogenesis
imhIpltory ablfIty. The above-descri bed ex vivo rat

aortic ring assay 25 results have a very inportant

meaning in addition to the sinple fact that 6A6 o

i Inhotder 0 axgnigewdsther ioidtg(dl inlyibitE@prticqThiag vesselt dpgouting induced
res reveal ed.that 6A6 coul.d bipnd to Flk-1 to

n@ﬁg}é@f A0 HECHIRR ASRIRY HoRTTRIGIRS FI ISt asteriesswete peparated from

B EBELAH 0 s BUEEE B g5, T
thatarteREWadp1RRH OO E‘)%gérr% zi? nR$SgdleRatdd/ UBYWER B And covered with

humans 30 and rats. e 197 Effect of 6A6 on
i hitbofi netrigell. | VEGY ¢1 @ngimbendsiash iof e tigGyo VEEEG(aml 1121-1gG

(A TRVEE T A R ) b0 0l Ber 10 o i
RIS R o SR A 08, BRI e e

' Cod Vs e itdimdbi¥ifed Andstned RithtDifs-RUER PBExter Diagnostics).
6- 8-week-old C57/BL6 m ce were subcutaneously injected
wWath @efe whtedf omed scgel of doleastnpoxiti2@0td i (afost Positive), and six
anti body, 100 ng of VEGF and 10 units of heparin.
Apdependeniigsts wens naformead. gdilGol294\ shaws akensed sprasying image, and
r nd the i e thereof s phot ogr aphed (FL.G
THES 338 sFOon e el TesRupd SRS chor yBhel SRiQitnE.  The 6AG
R .0 - f i i n . .
g D b e ST in ey MR RIS bgibody did not
phowT e Galiibitbtig abélstyf | Xdd abdve-ddscribuliral vhuf tatr asttic ring assay
par af or mal dehyde, and the density of the m crovessels
wasultre have @dveryt hmpartamt meanBe antaddiinn (¢ritte siepje fag that 6A6

I.t. was observed. that t 6 tibody.caould inhibit
BP]&%&;@%@%@&S -usﬁg !%H'd .bykil%gé_s, :tHe JEStS ﬁevealed that 6A6
Boufd bind® HIRE fPhedtralizh Y8 RRGH 'I{)B;Rthorhé]]o & Flk-1 axpressed in rats,

confirmed again that the 6A6 anti body cou neutralrze
tahhoophise wdsRpteparddo forethiel purpos df hrdtraliosg- hemahi KDR/ In other
bet ween humans and m ce. Anong therapeutic anti bodi es,

FNOR Hreannbelpeem ihatghe ke angb@dy Viag \crowstigeeiviby bggcen humans
ang rq'éce has not yet been 20 reported. \Wen the

PEIPEs cross-reactivity of the 6A6 antibody is used,

the in vivo effect of the antibédy can be confirned

using mce or rats. Exanple 20: Anti-cancer effect of

6A6 anti body in colon cancer xenograft ani mal nodel

25 The anticancer effect of the 6A6 anti body in colon

cancer xenograft ani mal nodels was anal yzed using T

~ ANy I e A1 ] £~/ ~1 I~ 1




As human cancer cells, human col on cancer cells known
as HCT116 (ATCC, USA) were used, and the injection of

wotbis/153230r cells was perfornmed by injecting tReT/aE®R2005/003077
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subcut aneously into the left side of the mce at a
concentration of 2 x 105 cells 5 (serumfree DVEM /10
j.il at day 0. The 6A6 anti body was injected
intravenously into the mce fromday 1 (24 hours from
day O at which the tunor cells were injected) three
times a week. The mice were divided into three groups,
eBxamplens): K fifeg off 646 aniinhibtion bE igvHvankivgmesisliGduced by VEGF
PBS—|nJected group control group), the group 2 was

ARG elpdugassay) 4 ng/ kg) of the 6A6
anti body, and the group 3 was injected wwth 200 [tg/ea
(= 8 ng/ kg) of the 6A6 anti body. The size of a tunor

CEA RSN Tk o 65 SFSTREPY G BAARIDE B O pecomca i

T@M@f 10"é|xﬂﬂﬁfne- whethet theemghdn KBRel@edtrdﬂﬁirﬁgThhhbé(fy 61A6 can inhibit

day 30, the mce were sacrificed, and the weight 'of a

tangwgamswrmdumcbdty YEGE fresiiot in micavask abthes padpaseat-8-week-old

t he r size was dose- dependent ced |n t he
Zf@é%&npn.%@rére@cwamﬁwﬂ@ igjest w@o maé@gelo containing

z%ﬁ EE AR, 100 SRR TR éF*t%?Pf é%%aafﬁﬂt Ay 7 days. the

| Ralrig Xg%%@cfs PARBO Y iy gé@ aﬁﬁ%kﬁnﬁ{é@%efd{b‘f Gvas photographed

cancer cells (ATCCS’ USA) “were injected

s@iGuangoudihgnj thiepl2d wusdepmliy: Erogdapath 15pdid nl'apgﬂ) irathe presence
a concentration of 7 x 107 cells to formtunors.

delyan Gle (0ntn@umn@téang demperature) eempennd end sut tha thlckness of 8-12

L b PR s ] KRG wet i dteered PataltitAidehyde, and the
t(lign‘%ﬁytcifrfﬁé n?lcw%els g}&a‘g%e%su‘f‘@(? vsﬂthPﬁ?ahgl@B? ECATQBBW éFIG 26B).

grou was | nj ect

Olft v&d%eblﬁéﬁ/eﬂrthhbﬂﬁ%Aaﬁﬂtlbb@y go@idrinBibiebslood x%@ﬁcﬂcfoﬂ!hhﬁon induced
1 / kg of Avastin (Genentech, USA). As a result, as

I§ ge mivioninAnGe. zslec Il ot ewptivo Expdrenentoitr wagsonfirmed again

at{ t&gg 1i£b\9§ CL%)?# geu glgéeg Wgnfq?@%?@aﬁﬁ;qrﬂofolggg%k—l and had

S‘é@?g %%ct&ﬁ@%&@ger}n Rl\l/l{n\ggs 18%18% ar gg@%@ﬂeﬁﬁ}eﬁﬂc%{lgodles a KDR
r afiveagt hé(ﬁngodtd%Q TbadIRli§d beAPecaNhivBady IRE M rhas not yet been

targeting of the 6A6 anti body was anal yzed using the
biepdited, aWhem the species cross-reactivity of the 6A6 antibody is used, the in

vivo effect 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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10 the antibody to CM. (chronic nyel ogenous | eukem a)
K562 cells. The anti body was | abeled with radi oactive

wORo$19823125 usi ng an i odobead nethod to | abel PaDIKR20GTA03077
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90% of the antibody with iodine (FIG 30A), and an
anti-KDR (6A6) anti body | abeled wi th radioactive

i odi ne having a purity of nore than 98% was prepared
(FIG 30B). A CM. tunor nodel was prepared by

i njecting K562 cells 15 subcutaneously into Bal b/c
nude m ce, and when the tunor size reached 1 cmat 21-

28s Haymnadaneér ¢d1IR, hofmaatdolon edndeheckSRRowaldsHCThE6 (ATCC, USA)

i odi ne- 125-1 abel ed anti body (100 {’nibg) was injected
i weks uded, ard the/mjectisin ofheKBa®r tcalts wasqubeformedebyinjecting the cells

2 hour and 24 hours ter the injection of the .

aMOCHEAGOUY¥ L g%ﬁré«% Sideagbdhomigsiais SORGRAURGORUADRsX 107 cells
f i ne obtajimed. It was observed that the
|(§H@gﬁltcet%ﬁgﬁiwﬁp Lf1t1azd§$4?)i'body into the tunmors showed

simlar patterns at 2 hours and 24 hours, and the

background radi oactivity was reduced after 24 hours.

| Theved odstesodsdwab dhjetted iantavomslslywasol the ahiczeffoimodahe (24 hours

tunor, suggesting that KDR was expressed on the K562 ]
t lipir dayTh @é whicke the turner e¢lbsr weeauinjected ¥ theee tmesteweek. The mice

ieiceditiad fif et St hch spnsistie Sioe eyt e. e Boup 1 was a

(PSRl o (ELRH6! RO UOub 208 inicclil with 100 ug/ea (= 4

aggig) (dll the 8Ap. aﬁt&ﬁlﬁl and3heAlrbupi3 wasainjgatd avitl200 pg/ea (= 8
C

6A6-19gG using light chain shuffling chain 'was -
re doff thembr¥ee amiibody. t Bhe soreploéta thmonrocgntritgmdy the mice was

JECINGE SC I S CEE N IR
h ' . -6A6 t t ed
2, T B | 2 SRRl 0 et

resulting DNA was transformed into ETB 5 (El ectro Ten

blue) cells (Stratagene, USA), and the cells were

cAit tay 86, the B{d8 wexi sacrificed larddbthe. wdighhof hhemoeWas measured. As
were spread on a 2 x YT (Cn) square plate, and the .
rekesulfayt wenebsevedythakthechmarctize wasqdeseoteapgndentlyy geduced in the

C._As a,result .a. light c¢hajn shuffl] | ibrar ..
rerobhy BmGRYhed FolioRe AR TREN, shiifiated Bertiatiol group injected
1Qith PHY d9G. o Srepidieghet her the |ight chain
shutfling of the library has been successfully
achi eved, 48 clones were randomy selected, and the
I ight chain sequences thereof were analyzed. As a
riesample 2 HeAantiwgance oelr 0fhpAbnantihedyi imhlunghedneer xenograft animal
seaagnces of the 48 clones. 15 Fromthe library,

§ having a binding affinity higher than that of
6A6 were screened in the sane manner as in Exanple 3
t hrough a bi opanni ng process using a phage display. 18
qangagauas oxacer Aisasl ¢allsot BCae IS AY augb ihfetddbhisMtaously into
procedures. 20 (1) In order to prevent 6A6 from bein
suldeomest dgpam ;i Jaganhat bicopeemiatipnpebdesd(’ colds rm tumors.
of the 6A6 ]ight chaip . shuffling, library was eat ed
o 55 162 che Bpofonn {heecaggen oy eyt Qré&BBH bg Yisually observed,
A NPTy RAR, s kAP AR ShAGRS (RO Rree times o
tweekcul tured 25 cells, and the KDR affinity of the

sub-library was anal yzed in ELI SA. Anbong candi dates
resulting fromthe fourth panning, 94 candi dates were

SRR BB SV TE g Besm ouRbmep e a iR s oL K pgmals.  The

positive responses, 4 candi datés were randomy
sel ected, and




the DNA sequences thereof were determ ned. Also, the
candi dates were subjected 30 to VEG- conpetition

woaesagR3usi ng the respecti ve phages (FI G 33) PCRKR2007/003077
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result, 4SD5, 4SC3 and 4SC5, which had KDR
neutralizing ability simlar to equal to that of the
positive control group 6A6, were selected. (2) In a
washi ng step in the biopanning process, KE3, KE6,

3 PBKEA 3 r s :
24 L L PBST e FOD PORR PR e SRbBF Bl iesed with 1
pigdesef theeslA bemeibodyasnd thef gloupvis wabbinjestadpwihalr mg/kg of Avastin

tubes (Nunc, Denmark) were coated with 4 ml of KDR t(:lf
nfGranientash, bISdok e Awh resublyas ke seen ik FEBS2%tthe zoowd of the tumor

A N R A —
R, O, Ol B P

tubes were washed 10 tines with 0.1% PB ST and washed

10 times with PBS buffer. Then, 4 ml of sol ubl e KDR
(BSdmp el 22PB8 ) iweisinawtderpeting oflrhdiweckiveidlime | abebaded A6 antibody
for 30 mnutes, and the tubes were treated with 100 nM
triethylamne 15 for 10 mnutes to elute the phage.

i RabC R oh e, 055 bbBhod ol 2d yseine Hiing affinity of
k! itibety 39 @Mluf&fronﬁ%ggbggn&ﬁeléhﬂehﬁ%)“%?& cells, The antibody

cul tured.” The anti bodi es [ the three

cted I n eac
paanilatglat epth welieactiviej edired129 uvingrarR Qodsbyadt mtthod to label more

assays in _a ScFv-phage particle state. Anmong four )
cthaaiP8%e of the adidyswisbtiadimedFlGr 304h andeart pridtKDR (6A6) antibody

N N T T T—

Hboglhes, r I , .
LB S S iR S5 HRRE ol iicgng, K62 s
ofuibeifaadolsty @ BAIBR: SRkomicd) andiwlbn BAKEBmbaYIARGehehid 1 cm at 21-
VEGF 25 conpetitive power was excluded, and the

rfivdayd afjer2i@dingotiopK@Bthe 1656 geNEERe codipeli2i5i-lbeledvantibody (100

D 1 e B 5B e R R 2 o
' : it i 1. | : .

TS ok 58 DR 4 B, o TS amimals

divingtiimdrs f3héd tiaieindke smhmede! ecwas obsdrized 8fethe introduction
Simlarly, K3Fl obtained through the third panning was

safl the aatibodyn thtE 3k turhomsesthosvedli symilai patierhy ahR dloukéEard 24 hours, and
conmpetjtive power conpared to that of 6A6 (FILG 34D).
ghe Dackgroand iragiogetivity sxasgdpessgaitarc2ohenrst o [t was observed that the

SBRLRRL VR odhuire 4O PBUMAR sPEGSERE hl KT Spg Eipressed on the
562 3hido: 31*@@ dud Bb 'Tﬁeraﬁgl.'ft?c ffit 20fMHe 1%;5?00dy itself by

' the!
clones were sel eéted. The bi opahni ng process use

Hecdlizatioas aasvdlbhd dus to 28 iescasoimtife therdpdoeis dfidcocaused by beta-
Denmark) were coated with 4 m of KDR (5tig/ml) and

Hape kantted dromothe kpdieaetive isotems the agtibodycan pasgibly be used as a
Thgn,. 500 il of the ight chain shuffling library
JREAPEMIIIOLReTaRY PReHo L% ed ni | k cont ai ni ng 21

jig/m of IMC1121 1gG (0.14 tiM was allowed to bind
thereto for 1 hour, and then 15 allowed to react in
ExdmplBIB : Adifinityhnaturatidieof 6 Abd eGuindsg Wehechws shafflifg
tines with 0.1% PBST and washed with 10 tines with PBS
buffer. Then, 4 m of soluble KDR (25 jig/ m/PBS) was

ded to the twubes,and allowed ta.bind.for 30 njnut
TR it AP dt Vi B BT BigRE p B 08A6, a heavy
mnutes to elute the phage. Th&%9el uted phage was
neutralized with 500 ttl of IMTris-d (pH 7.5), and

20 then transforned into E. coil XL 1-Blue cells for
50 mnutes, and the cells were cul tured.




The anti bodi es selected in each of the three panning
steps were subjected to VEG- conpetition assays in a

wo SaBusphiage particle state. Anong three candi HaT/&R2607/003077
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ant i bodi es obtai ned through the first panning, only

1E4 having VEGF conpetitive power simlar to that of

6A6 was selected (FIG 35A). 1E4 was anal yzed for the

DNA sequence thereof and, as a result, 28 am no acids
'dﬂaﬁﬁ"wé’ée rEmBVEd SfER tihd @N%h Q)Sfetlien c@l\?ﬁyletk Nhéghdht hﬁ’t‘fbody library,
6A6 had 108 |ight chain amno acid ereas 1E4 had

éparad o Exahgde 2 osingatstngtibhahzyme Sl ndntacthd sWasfrom which the
deleted in the CDR3 of 6A6. 30 FIG  35B shows t

theeviy tehain hischeerpaovedon heaay sham pﬁrlé/éKc@Aéu Hﬁ@féd with Sfil

TEHERE e o qnsealet I Qﬁ‘:gfl g DA b Pty into ETB
gﬁ Bt ?Eflgﬁgj thad gfraﬁ?@m?l 0 n PethEeéél' t%eﬁﬂf cultured in SOB

not |ca|n

trhediuid fovel hoat. cOhugrthedells wére s@réaﬁf on of 2 kg&T (17.]111} square plate,
31 Gl2, 31El1 and 31 H2 were selected, and 3l A7 was

end| thel mext tac dhe eolanyraas aoldtabed andistorédat W@ Ti glﬁS aresult, a 6A6

chai n seq FI G 35C shows the res
dEhb ehain; %ﬁ?ﬁmy@a@f hadnaaddyersenof ﬂaib& %’a%SQ%tWé?éed (FIG. 32).

t hrough the second panning and the third panning.
3lAI 2, 13F2 and | 2F2 were all selected. 10 The |ight

qhabricPNO é)%ﬁﬁfﬂéc Qhefert @ fiShe haiat ﬁ%ﬁhﬁ’g‘&ﬁf #e€ library has been
shown in SEQ 1D NO 164 to SEQ ID NO 181, and am no

esumlessﬁnlg,erachﬁevdé,d%edlo‘nes)nwetee rﬂmombfquelﬂced amgd the light chain
shown in QIDNO 2 to SE IDNan?1 Regi ons
ss@gg@nqe@ttb@rre@&fp%rﬁe@aiﬂeﬂhe 5 greswh ﬁfeamaﬁdl%éV@ﬂ%i? in the light
6A0. (TTAC 00 hown in Table 7. Al so, the clones

it e AU Y, Trae 010" (Tabl e 8). 15

Table 7: Miutation site of 18 sel ected clones C one

name Mutation site KE3 (TTAC 0002) S13A, R23G L271,

D30 tﬁ@ﬁ@”ar§ thnsEthavIT e bidddg sffafty Rigfer tRddGhat of 6A6 were
N26D, L271 9S, V30K, N31S, R38K, M47I A5 1S 1E4
(STIRARGE @@mﬂl)e same manner as in Example 3 through a biopanning process using a

phage display.
18 candidates were finally obtained through the following procedures.

(1) In order to prevent 6A6 from being selected again during the biopanning process,
the DNA of the 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
transformed into 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,
70



NI'S, F2Y, MBE, V125, S13A, R19T, R23E, D25K, L271,
D29S, V30K, N3 IS, R38K, V46L, Mi71, A5 1Q G56A,

wo@BD532369M G/6R, E78A, DO91G RI92N, T93G SOBEI/KRA607/003077
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T99G, V103L SD5 ( TTAC-0005) 513A, T100A 2KGS

(TTAC- 0006) S| 3A 3KEL 1 (TTAC-0007) T711 3KF11

( TTAC-0008) P8S 3KG3 ( TTAC-0009) P8H 31Gl1 ( TTAC- 0010)
V461 31GL2

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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| 2F2 (TTAC- 0015) S9A 13A 12 (TTAC 0016) E59K

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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| 3F2 (TTAC-0017) M471 4SC3 (TTAC-0018) S94N 4SCs5
(TTAC-0019) N1Q MV, S13A, R23G D25N, L271, D29S,

WORBBKS3BIBLS, R38K, Mi71, A51S, S66F, G/6R, RIOPSI/KRA@IB/003077
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S94R, E95D Table 8: New nane of anti bodi es devel oped

Nane of anti bodi es devel oped New nane Nane of

anti bodi es devel oped New nanme 6A6 TTAC- 0001 31 Gl2

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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TTAC- 0011 KE3 TTAC-0002 31E1 TTAC- 0012 KE6 TTAC- 0003
3l H2 TTAC- 0013 1E4 TTAC- 0004 K3F1 TTAC- 0014 SD5

WO 2T08G58005 | 2F2 TTAC- 0015 2KG8 TTAC- 0006 | 3Al 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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TTAC- 0016 3KE1l1l TTAC- 0007 |3F2 TTAC- 0017 3KF11
TTAC- 0008 4SC3 TTAC-0018 3KG3 TTAC- 0009 4SC5 TTAC- 0019
WO 2008M13323TAC- 0010 | NDUSTRI AL APPLI CABI LI TY BCT/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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As described in detail above, the present invention
provides a fully human anti body, which has an
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and in vivo, and a conposition for inhibiting
angi ogenesi s and a conposition for treating cancer,
whi ch contain said anti body. The inventive 6A6
anti body neutralizing vascular 10 endothelial growth
factor receptor shows excellent neutralizing ability
inliving cells, conpared to that of a commercially
avai | abl e anti body agai nst THEdILaKIMB8dot hel i al
grow h factor receptor, and shows the ability to
neutralize vascul ar endothelial growh factor receptor
rg& only.in hypmans, but also in mce and rats. Thus,
t RehAs CAatmedh i wi 1| be useful in anticancer studies
and will be highly effective in cancer treatnment. 5
Al t hough the present invention has been described in
det Aidinglk tdhalrel gt 16 Gfrztgi’néﬂie(S%PGF kﬁdlécﬁl@aW[&ﬁcoﬁtblns a hght chain
w Il be apparent to those skilled in the art that th
demtabl prdégron reprosdnged by aa qmiebeacic seqenoe offany oardf SEQ ID NOS:
does not limt the scope of the present, invention
Thies 19 end fan@iang e |U§Ptr§]é%ﬁ‘pléas@ﬂlatf wadgﬂ@béhgrqwefa@uob Feceptor.
wi Il be defined by the appended 10 cl ai ns and
equi val ents thereof. THE CLAIMS What is Clained is: 5
1 \/
A8 BRSO AR ARAOTEN 5 1R bl regon
represspwetad ﬁyammcamld@e?mrﬁesﬁ“@mm NO: 20y one of
SEQID NGCS: 1 to 19 and ctions to neutralize
vascul ar endothelial growh factor receptor. 10 2. The
F l.ecul e.accordi t.0 c i ch has av
ohek DV fufiats B oY epe ol vinalk aamanth arciectle of claim 1
(ﬁgyence of SEQ ID NO 20. 3. A DNA encoding the
Sc (single chain variable fragnent) nol ecul e of
claim1l1 or 2. 15 4. A vector containing the DNA of
cl aim 3. 5. Reconbi nant cells transformed with the
vk ectof cohtaimng 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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20 6. The reconbinant cells according to claimb5,
wherein the cells are bacterial or animal cells. 7. A

woceaspei3ti on for inhibiting angi ogenesis, whi BAT/KR2007/003077

5
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contains the ScFv nolecule of claiml or 2. 25 8. A
conposition for treating cancer, which contains the
ScFv nol ecule of claim1 or 2. 9. An 1gG which
contains a light chain variable region represented by
a%s%g]a?‘ég&?th%ﬁhfj%r%%%%&‘ér fgcePﬂ%. one of SEQID NGs: 1
to 19 an unctions to neutratize vascul ar

endot helial growh factor receptor. 10. The 1gG
according to claim9, which has a heavy chain variable
r Bgi dherlgby ementdidgblp ahimniOnovhichdhae qubeeey athaBEQaridble region
NO 20. 11. A conposition for |nhibiting
diRPresBisddnysan amiehacidseaneneetHSHQEPDNCE 28 m 9 or 10.
12. A conposition for treating cancer, which contains
the 1gG of claim9 or 10.

11. A composition for inhibiting angiogenesis, which contains the IgG of claim 9 or
10.

12. A composition for treating cancer, which contains the IgG of claim 9 or 10.
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