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[38] U2 sl FEj=A, 2 g 2 A7) A 25 W H 2 P A A P EE
AFote), 7] A2 HE = S5A X A o] dAAIAE FA S
A7) W e ] A ghel ar A = O A, vhA B A A B 8] 2 (Bacillus subtilis),

\
3t
|

2 E R Eulo] M| 2 £ (Streptomyces sp.), 9T 222 £:(Pseudomonas sp.),

3 2 E] -2 v 2P 2] 2 (Proteus mirabilis) B Z~EFE 2 AT 2 S(

Staphylococcus sp.) 2 742> Q3 ALY = I}, 8k, o} 2=d| = 2] 2= £(

Aspergillus sp.) 3 722 X+, 9] X| o} 3} 22 B €] 2 (Pichia pastoris), AH7F2 o] Al 2~

A & 8] X ol (Saccharomyces cerevisiae), 51 AR FFA 22 25(

Schizosaccharomyces sp.) 2 7 22232} A 2FANNeurospora crassa)Sb &2 &5

T1 8 BFe B A, B e O RN E O] A ef 22 e XA o] A AL e}

UTH & A E, I EREFH Fad 5 AT

uheh 2] &4 A =, 5 0] 217 A 327(COS7:monkey kidney cells) A 3£, NSO A 3,

SP2/0, 2Fo] 1 = 3 2~ F w4 (CHO:chinese hamster ovary) Al 32, W138, ©] &1

&l 2~ ] Al %(BHK:baby hamster kidney)Al| 32, MDCK, 2 ~& A 325, HuT 78 A 32

3 HEK293 Al| 3 5-0] o] &7}5 sl A vk o] o] ghA 5 4] g=1}. 53]

k2] &} A &= CHO A Zo| T},
[39] g o A g A E e
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Aol Bol A o A&
= o)A A7) 0K

oF
=

4D5-VT 9} VEGF-E | 9] VEGFol U]

sc4D5-VT <} VEGF-

(e}
- SC

T
-

1

(A : pJK-dhfr2-sc4D5-VEGF-Trap "1 8] 2] %] %=, B : pJK-dhfr2-VEGF-Trap " ¥ 2]
2

—

~
T:

~1.

[51]
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[53]
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[54]
[55]
[56]

[57]

[58]
[59]

_— = = = o —
DN DD DN DYDY D
~ SN kR WD =

el e e d bl bd bl .

[70]

[71]

[72]

[73]

[74]

[75]
[76]

LErdoln,

(A : VEGF-A°l tj g A%t 52, B: VEGE-Bol| t)3+ A3 53)

I 39 5¢4D5-VT 2 HER2/neuol| U8k 2§54 S Ve &=

I 4% sc4D5-VT7)F HER2/neut VEGFol| & Aol AgHer 5= 22 e+
LErdoln,

(A : VEGF9l| A3 sc4D5-VTE] HER2/neuoll o) 3+ A3ts, B : HER2/neu?l|
A3 sc4D5-VT 2] VEGFoI thak A5

5 57 A E 2] HER2/neu o] A3 323 w4 =

(A : MDA-MB231% ©]-8-3F HER2/neu?| A3 3 ¢ B4 Ay} B
SNU-216% ©]-&-¢F HER2/neu?] A| 32 31 W& 4] A7}, C: NCI-N§7& o] &3t
HER2/neu?| A 3Z 33 & £ A}

= 62 BrdU &%) W& o] 83k

(A :NCI-N87 A £ & o] &3 A3} B: MDA—MB231 xﬂE% o]

5T 72 WST-1 & o] 831 ¢

(A : NCI-N87 A ELE o] &3l

%= 82 g ¥ Al L(HUVEC) 2] 52

%93 & ) 9] A EHUVEC) 2 4

T 102 N I A SE(HUVEC) 9] 3} -4 d32 e+ =

T 112 5¢4D5-VTE] 52439 58 g adE Yehl = mdola,

(A : NCI-N87 xenograft $+2] Z17]E &4 ¢+ A3}, B : NCI-N87 xenograft 9+ 2]
TAE SAS A

L% 12+% sc4D5-R2D2D3-hFe o] el & 9k ke W e o] A =& Vel =

oo
L lo <
w O
X
el
N
>
M
2
iR
i
it
W
i
=
rlr
=
rZ
o
=

8|

LErHolr,
T 138 A A E se4D5-R2D2D3-hFe 9} se4D5-VTE SDS-PAGEE. 1418}
Aol al

olr
L)
o

I 14+ sc4D5-R2D2D3-hFc 2] VEGF165 % HER2/neuol] tf &+ A gt
e = = o),

(A : VEGF165°] t 3+ A3s, B : HER2/neuoll )3 A&

= 15L sc4D5-R2D2D3-hFc©] VEGF1652} HER2/neu®l| 5 A] ol A gk <=

ofr

ﬂé%1@2ﬂﬂl%ﬂﬂﬂ 1S hxsko] A8 Attt ey
ojE U By AAlekA Adgstr] Hek Ao, Eubg e deH et
379 2 A oo o3& s E = AL o),

[2A] ] 1] scdD59} VEGF-E 3 §3 @A 9 A=

M AW E 50 714 O}Ulii MaE 7P7<]L E o549 scFv(scdD5) 9]
A4 EE 7HA] = VEGEF-E #(Fe) 19
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N-1hero] 1A gl A & 180 wh2 ol =2t AL b = g3t v o] 3
‘scdD5-VT’ 2} SHeh S | Z3)7] 91 8le], = 1(A)°] =4 H vl9F 7o) W g =

Azskglom, val Al gS 913 = 1(B)9F 0] VEGE-EfTHS A|x8}7] 9]¢
W E] = A 28} T
[77] g & HEHE 19 71 Al E obr| =4k LS 714 = VEGF-E 3 (Fe)

1< VEGFR12] %12l 2(Domain 2)-VEGFR2 %=1 ¢l 3(Domain
3)-%1 A (hinge)-AN 7+ A 2] Fe F<4(Ci2 2 Cy3)0] oAt =2 Add
ejolth(n] = TEE3F] 708741135 5 FF). & 1(A) A 2] scaD5E=
Egt AR scFvE O]ﬂ‘% = A LR, IS 8 wE
ZYFEYLEHE DS 7FH 1, = 19 A 2] R1D2-R2D3-Hinge-CH2-CH3+=
VEGF-E #(Fc) 12 1393l = -4 A=, I T 99 &
Y5 E Eﬂ QE|E XN E& 72t A7) sc4D5-VT L} VEGF-E ¥ (Fe) 12 ZH2}
3 8= A Al 5 A o] WolE (Geneart) Akl $HA 2 o] F ako] A AL
-9 ¥ 5c4D5-VT 2} VEGF-E $(Fe) 1+ A AFE ZH2E EcoRI-Apal &2 A sk 3,
pJK-dhfr2-L1-monomer(t -1 = 53] & 91 A 10-2006-0079969%. 3+32)2] EcoRI-
Apal $ A ol] A B3 =2 (subcloning)3}o] & W E
pIK-dhfr2-sc4D5-VEGF-Trap¥} pJK-dhfr2-VEGE-Trap< 2H2F & it}
[78] A7) = 1(A) E E 1(B)°l 2 W E E o] &3}o] HEK293T Al 325
F A3 7] 7] 98}, 2x106 7| 2] Al 3EE 10% FBS(Fetal Bovine Serum)”}
s+l DMEM H) %] (Dulbecco's Modified Eagle's Medium)7} &1 91 & 10 mm
AW Fd o] Bl A 36411 &t A S 37°C, 5% CO, 71 1A 5 = 3ol A
Hj ek 2, Al &l Al pJK-dhfr2-sc4D5-VEGF-Trap©] Y pJK-dhfr2-VEGF-Trap

W | DNAS9} PEI (Polyethylenimine, 3= 2] A} o] o1 22 A}, 1| )9} o] &315-2- 718l T},
6A] 7F Z-of], Tl A o] 9] = wj| %] 2l CD293(O] H| E 2 A4 A}, 1] & o=
WA | F A, e vl 724] 7F 601] 3 ELo}5-%) 31, Protein-A
A (5] 0] 224}, ¥] )0 2 WS A4S PBS(H 7.4)2 4 %, 82
+ %2 Y= (Nanodrop) & = i‘x }%\T/} 1 AT AAAA o7 oy o
T2 g W o] WAE S H T S AT,

[79] [A Al ol 2] sc4D5-VTS] VEGFd| ti3 2% 58 A%

[80] sc4D5-VT©] VEGE-E 3 (Fc) 13} A8} Al VEGFe o gk A3ts 82 A8t
A=Al gFelslr] 9] 8)o], Aeko] AHELISA) E#Hl o] El 0.5 M
7}H Y] o] E/ul-o] 7} 1 1] o] E B 3 (carbonate bicarbonate buffer, pH 9.6)%
o]-&3}o] VEGF-A9} VEGF-B(R&D Systems)E 50 ng/well = 4°Col| 4| 3|5 &<t
ST O, 2% E A 771 323 PBS(Phosphate Buffered Saline) = 37°Col 4] 1
AIZE 2 557 g $of], o] ¥ 5% 9] sedD5-VT# VEGF E §(Fe) 12 747}
15| AL, 3l A7) =) g_s?_/\]yﬂq_ 71 3-of| 22} &FA 91 1:50005- Q/ﬂg o A
g} Q1 7} IgG(Goat Anti-human IgG) Fe-HRP(Horseradish Peroxidase) (3] ] Z2A},
1=0)¢} 714 1 TMB(3,3’,5,5 - Tetramethylbenzidine) Z % ©], ODZ- 450nmol| A

o

o
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[81]

[82]
[83]

[84]

[85]
[86]

[87]

[88]

71 A3} se4D5-VT+ VEGF-A @ VEGFE-B Xl th3 4] VEGF-E #(Fc) 134
AR A e S e S Bl e = Al e m (52 2(A) B I 2(B) 3HR),

o] 245-H VEGF-E #|(Fc) 1S Egt 257 9] scFv WA 3 g3k 7 9o &2
VEGFe| tj ¢k VEGF-E #(Fc) 19] A3t W A5 o] A HS & =+
)\/\}\/\ﬂ_

[A A] ¢ 3] sc4D5-VT 2] HER2/neu©l th3t 2% 58 A=

sc4D5-VTO] HER2/neu®l| th 3k A a5 88 9% 5}ar 9= golalax},
ELISA Z&| o] Eof 0.5 M 7} X 4] o] E/n}o] 7} 1. 4] o] E 1] 3 (carbonate bicarbonate
buffer, pH 9.6)& ©|-& 3} HER2/neu—Fc w2 -S- 100 ng/well = 4°Coll A &}
&9t IS ATE 2% B A Ef7F 3T PBSE 37°Coll A 1A HE?F E57) ¢
F-oll, o 2] F == 5] sedD5-VT O ESp A FF S 747 dof YdolFa1

37°Col A 1A ZE 5o HES A1 71 U, 0.01% E 9 (Tween)-200] 3284
PBS(PBST)E 38 A o= 320 200 nM Eg}F2AFF7 100 0= ELISA
Zeo|Ee) WA 1A 7F &k WEG A AT}, 1 $-of] 22} 34| Q1 1:5000= &A1 ¢
4 &-Q13F IgG(Fab*),-HRP(F] o] 22 A}, 1] 55y} 37°Col| A 1A 7E &<t WHg-A] 7]
t}2 7149 TMBE ¥ o1, 450 nmol| A &34 = 8 5433

71 A7} se4D5-VT HER2/neuol] &t Ad 58S F-A8kaL Q&S goldd 4=

gl
-

AR oW (& 3 3%), o] 25 VEGF-E#(Fc) 1S Egt =Rl scFVE
VEGEF- E%(FCM &3k 7 -9l = HER2/neuwdl| U gt A352 2 A3FE4] o]
A= el 4 AR

[AA] 04] 4] sc4D5-VTS] HER2/neu®} VEGF U3 A 4% 58 A%

sc4D5-VT 2| & %27} HER2/neu®} VEGFE U} o] Aghst 4= 9l =4
gRlst7] fsto] vhak 22 5 7FA o] A A A ELISAE 3813l tt.

2 A, VEGF7| A 34 sc4D5-VT2] HER2/neu?l| ] ¢ A 3t-5 0] free st
sc4D5-VT | HER2/neuol| th 3k A gHs 3t fAFSHA] & -4 8} a1},
E g} 2595 0.5 M carbonate buffer(pH 9.6) = 8] 4 o] 0.5 ugS ELISA
plate2] 2} Ao 7}3}o] 4°C, overnight T8 8} 1T}, ©] 5, plates 2% skim
milk(Difco) ¢} 0.05% Tween 20°] 4121 IxPBS 9] 200 = £57) 3} 31 3L, 0.05%
PBST= 3 A & 3}-5 v}, v} 3k 559 se4D5-VTS VEGF165(1 ug/md of PBS,
R&D Systems) 5=1= PBS ¢} 37°C 14 1F premcubatlon?f} , 27 A5 55100
ng/m¢ PBS 2] Her2-6His(Sino biologicals)e} 4] 3L 37°C 2A] 1+ HE-S-A| H U}, o] &3}
& Ns Egt o] 59 ¥ ELISA e 7Po}°% 37°C 1A17F RES- A1 2T 5
A3+ % Her2-6Hisol| 0.05% Tween 207} 41?1 PBSE. 1/5,000 3] 4]
anti-6His-HRP(Abcam) 100 05 3 7}3}aL 37°Coll A 1A ZF &< vk A 7] U=,
717491 TMBE 291,450 nmol| H &3 55 5433

71 A3 VEGF7} 234 sc4D5-VT 9} free$t sc4D5-VT+= HER2-6His <]
EgafFgo et Agtss A9 sdetA AfA S sl vh(e 4A
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[89]

[90]

[91]
[92]

[93]

F2). 7] A= VEGFOl A3 ¥ sc4D5-VTS] HER2/neuol| tf) ¢+ A k-5 3}
free$t sc4D5-VT 2] HER2/neuol| U &t A 3t5 3 & AT Sl 4 o]

+ A, HER2/neu”| 2 $H4 sc4D5-VT 2] VEGFel th gl A3l50] freedh
sc4D5-VT2] VEGEl| t)aF A sh5 3 §-A3k%) & 248514, VEGE E 2 (Fe) 1S
0.5 M carbonate buffer(pH 9.6) = 8] 2] &} ¢] 0.5 1g-= ELISA plate2] 2+ €] 713}
4°C, overnight ¥ 8} 91U}, ©] 3, platest 2% skim milk(Difco)2} 0.05% Tween
200] 4191 1xPBS2] 200 #02 557 349131, 0.05% PBST 31 Al 2 &} 1 o},

U} oF @} 35 12 0] se4D5-VTS Her2-6His(1 ug/md of PBS) B3 PBS 9} 37°C 14 7+
preincubation ¢k %, Z+7}F <& 5 = 100 ng/mé PBS 2] VEGF1659} 41 a1 37°C 24| 7F
WS Al F v}, o] £3F 4918 VEGF E #(Fc) 10] ¥ ¥ ELISA 9ol 3 7}3}o]
37°C 1A 7 A1 71 -, A3 VEGFl 0.05% Tween 20°] 4191 PBSE. 1/5,000
841 % anti-VEGF-HRP 100 /05 3718} 3L 37°Col| A 1A 3k &<t wh-g-A1 71 v,
71421 TMBE ¥, 450 nmoll A &3 55 =433t 47| anti-VEGF-HRP+
goat anti-human VEGF165 polyclonal antibody (R&D Systems)%= EZ-Link Plus
Activated Peroxidase kit(Thermo Scientific)& ©]-83}o] A 2}3} 31 o}

1 A3} Her2-6His 7} 2§45 sc4D5-VT 2} freedl sc4D5-VT+= VEGF2] VEGF
EH(Fc) 10 gk Ao Ao sLsHA AL ek th(e 4B 7 x),
’37] A= Her27F A3 sc4D5-VT L] VEGFo) U] gk A3} 0] freedt
sc4D5-VTe| VEGFI| t gk A Hs 3} & A 92 S8k Aol

[&A] o 5]5c4D5-VT O LA S A &3 &<l

A7) AAfel 2 2 A Aol 3] Aol ZEo] sedD5-VT+= VEGF X HER2/neu?]|
W ATE A AR UL FAT = AR, o) F, AA
sc4D5-VT7}F Her2 & L@ 8tal Ql= A3k 323 ol d9tel=A1&
FACS(Fluorescence-activated cell sorting) W' & o] &3} 74 5} v},

TFAH O R = NETEZE 7Y Al 25221 MDA-MB231(ATCC HTB-26)3} 9] ¢+
M| 35221 SNU-216(ATCC CRL-5974) % NCI-N87 (ATCC CRL-5822)<

AME8FS o, 13F Al = S5 7] M| -8 Hl-o] 2] 22 (Respiratory Syncytial
Virus, RSV)oll tff g+ <1718}alA| <1 2] H] =9 (Palivizumab, 3% Synagis)<
_Q./H q]zlri @) E = ;q_/\ E Zuﬂ.g ok/ﬂ q]zlri = /\]_,Q_g—]_oﬂ =7 2;1} '8]—jﬂilz

A A &-917F 1gG ¢} FITC(Fluorescein isothiocyanate)2] 53+ 2| (goat anti-human
IgG(Fc)-FITC conjugate)(A] L7}, H]=0)& o] &3}t Al X &5 47 gle Al L
528 &) 7-w| o] 2= B ] (Hank’s-based buffer, Q1 W] E Z A} 1] )& 0] &5} o]
] o] 55 31, 2x 105 cells/m¢ PBA(PBS®l 3% BSA, 0.09% NaN3 £7hol| thA] ¥ &
&, 0.01% E5YYs| = (formaldehyde)i 155 5t 1A A AT A X ES
4°Cel| A 204 &2t 12F A & WG A7 §- 23F A E 4°Col| A 204 F <t
A gl sho] AL el vgk A w3 B4 88t

1 AT ¥ 59f o] AT O EA A Edf A FF S MDA-MB231,
SNU-216, NCI-N87 Al| 3 ol] 242} ofs}A|, 57k, 48 Al At 31 02 el

1rr
v

O
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[94]

[95]

[96]

[97]

o] Ai}+= Her2 Al ¥ 30 23] 9= 0] MDA-MB231, SNU-216, NCI-N87 A 3L
G0 2 =8-5 91| 3t} scdD5 9} scdD5-VTIE ¢ Al 520l tf) 3)o]
EgaRaiia 4o J o] A S Y ER Y whebA | scdD5 2}

3L A

sc4D5-VT7F Y A3 52 A G558 WERE=A] Her2 WHE 750] 352
NCI-N87 A| & 7}#] 31 2 & 3} 9l ). o] w] Her2 W3] =52 0] W& MDA-MB231
,q] IE _Q./d q]z;L <=4 A}%O}Oﬂ 1;}

5 5] Her2/neu?} ol A ZFo] Ef ATl S A2 gSuf A2
A AAE FEthal H At vl 91 9 2 2 (Gong et al., 2004, Cancer Lett.
214(2): 215-24), BrdU 2 %] (bromodeoxyuridine incorporation) B2 0] &3} ¢]
sc4D59} sc4D5-VTE] $ISHAIE 524 A& 232 A8t -4 2 o7
NCI-N87 A 353} MDA-MB231 A 3252 717+ 10% FBS7F 3 714 RPMI
1640(Gibco) Wl A 1} DMEM #J] 2] ol| A 1l] 3} t}7} 80% 71 =T <1 E(confluent)” |
H RS W s¢4D5-VT, Eet 9 VEGF-E #(Fe) 1S 5% H2 H7bskar
48A1 7+ Bk vl &gl §-, 10 uM BrdUE 7}8FaL 6A] 7F &9t vl 3ttt M2 S
E H 2l (trypsin) & = ] =31 APC BrdU & 2-5- 7] E(Flow Kit, BD 37| A1
n|=hE AL-g-3ko] A3k U8 BD FACS Z-2] B](BD Hlo] @ AFo] ¢l 2 w] 3)*%
o] &3 Z 29 Aol Ev] E ] (flow cytometry)S =8 3}-o] A|3Z F2] o] X )= a1
U BrdU &3] A XS5 S48 th AU ET 024 &) U4l PBSE
AF-&3F 3L T

1 A3 6(A)l HERE vEe) o] NCI-N87 Al 3E& 2 se4D5-VTH
EqaRElS A d 45, PBSE A& 4 F-ol n]ako] ehAa o] F2] o]
A 5 A o} Her2 A 353 o] 91+ VEGF-E #(Fc) 19] 7 $-oll &= oA 2]

F A8 A kA Btk A7) AdE sedD5-VTH Edt A %51 o] NCI-N§7
AI3Z 357 9] Her20l| @] A& §3fo] ML) 52418 AT o v gk}, Wb,
Her2 W3] A7) vh& MDA-MB231 Al E 2] 522 oA 8} %] 538k 5l o=
SRl H ATH I 6B).

F7H o2 M ok uH A E YER = WST-1 348 88kl ol &
A5te], Al Z 96-2 =] o] E(well plate)2] ZF €l I 5x10° cells 22 H-523}o]
37°C, 5% CO,0ll A 24 A 1b & QF v ¥k th3 o & 552 9] A A 51 PBSE
71ek 572 Al E E ok v ksl k. ZF A 10 102 WST-1 8 (247 of Feto] =
Abold 2, 15y 7HeE 3= 37°Coll A 4 A gE 59k il F ek Tk, 610 nmE

7] <=4k (reference) & % 1o 410 nmoll A 3 =& 543 %

A =5 (viability) <= PBSE AF-&3k A2 9] ALEES 100% = 7]38k0] 2L 1 &5
LeRd gholtt

71 A}, sc4D5-VTL Bt AT 98 NCI-NS7T Al 9] S48 H o oF 40%

A &) 819 o1, VEGF-E #(Fe) 104 [gGE A8l &35 Ho] x| gkth(I= 7A).
W sc4D5-VTL EEf A FFWo) 2 8 MDA-MB231 Al 3E2] 52 A &b
1] Ve A] 8 kT (32 TB).
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[98] ol ] gt A2 sc4D5-VT+ Eeh =i i} np 72 2 14 O A 3 2]
A& EEAOR A dARE ﬁﬁﬂ o5 fr 88k AR E R e o

[99]
[100]

[101]
[102]

[103]

[104]
[105]

[106]

[107]
[108]

[109]

[A A 01] 6] sc4D5-VT Y XA I9A 55

scdD3-VT7} 32 A A af=A] Lolr 7] 94 &l 9] A 3 (Human
umbilical vein endothelial cells, HUVEC)2] 2], © -
2 A8l v

() S NI A EZHUVEQ) 2] 52 A &5 4

& )| 3] A EL(HUVEC) & 96-¥ Z o] E 9 7} €llof] EBM-2 Ml X[ (£A}FA,
2291 22), VEGF-A(50ng/ml)E 3 71sk EBM-2 ¥l A], B2+ VEGF-A (50 ng/m{) <}
A Al RE F EE H7FS EBM-2 Wl A] 100 0 ©ll 10,0007 7} 5] =5 2H2}
31 37°C, 5% CO,0ll A 72 Al ZF vl gk 3~ 10 102] WST-1 &2 @2 v
37°Col A 4 A7} ¢ v 3T}, o] 3610 nmE 7] 7L S 2 3Fo] 410 nmol| A
THEE S48

T A, 2 ol A of o] Evt a2 [gG ok v A = Ih 9] A AL 9]
A& A4 &k o VEGF-E 3 (Fe) 10] 14 s¢4D5-VT %+ VEGF 5%}
skA)| 91 W] B}A] =W (Bevacizumab, 2355 " Avastin)< & I 3] M| L o] F24]1&
oA 3= A o= ey

) I I A LMHUVEQ)] o] 1A &

8-um2] X o A}Lo] Z(pore size)E 2t E W 22U (Transwells, T J A}, 7] 5) 2]
o} H S 0.1% A e} el (gelatin) & 2 18 3 F-of] 24-9 o] Eof A5} a1
ol 2% A v](chamber)Z 600 /02] EBM-2 W] A], VEGF-A(50 ng/ml)= 5] 7|5}
EBM-2 W] #], B2+ VEGF-A(50ng/ml) e} &2 Al 8.8 5 2 73k EBM-2
WA 2 ZEZE Tk A5 AW ol = 1x105 SN I A Z A 27 Eo] A= 100 10
EBM-2 Wj A & Yt} Zd o] EE 37°C A vl 7)ol A 44| 7} 5ok 2] 5t
U, FE (filter) & W o ujof wWleh2-2 13- 5ok a1 A 7] F

3| v}=- 2 21700 2 Al (Hematoxylin/Eosin) ©. = 94 213} t), Edl 2~ o] S o
& A ol EdhA] F& AEES He o= 2 A AS T H & F5)o
olg st M L= FHE ) 7 (x100) holl A 5| & F-2H 2= FE8ke] A3l T

T AT, E 9o A 9 o] Evt Al A 9 A 9] o] 58 oA 514
2tk O U} VEGF-E #(Fe) 10] 1} s¢4D5-VT 5= VEGF 53} 8FA] ¢] v upA] =3 -&
AW A 29 o] 55 o ASk= A o2 e R T

(3) A A A EMHUVEQ) 2] H3} A8 55 -4

scdD5-VTE] AN A A 552 Lol 7] 18] VEGF-AS L3k A vl o A
EgAEF NI VEGF-E#(Fe) 1 §3 9l d -8 H7lato], o ) 9] Al 32 2]
oo FeAHEE FH A -4 (tube formation assay)©l 2] 5}
A8kl v

TAA =, 96-9 ZH o] EE AR 7FAE vl E €] A (Growth Factor

of
i
b

- d
O o7

=
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[110]

[111]

[112]

[113]
[114]

[115]

Reduced Matrigel, BDA}, 7] =) % 518 g- 5-, 15,0007 & & #hf] 3] 4| S£7}
£0] 90+ 100 102] EBM-2 H] A, VEGF-A(50 ng/ml) 3 7 7}3F EBM-2 9] 4], &=
VEGF-A(50 ng/m) ¢} &4 Al 22 7138k EBM-2 WA & 7+ Dol 7}3F 3 37°C
A SEA) k7)o A 64 7F S0 v okl Itk o] 3 B A o] L of ¢
& ¥ 7 (inverted microscopy) 2 23} 31T}

=LA 2 1000 A oF Zho] Evfatmat 8 T ] Al i 9 —Er‘ & A8 3k
0k 9k o 1} VEGF-E #(Fe) 10| 1 sc4D5-VTE A2 9] FH dA4S
A st AL g1 = AU A AR E 0}7] 10 ;gas}gar/},
(311 2 @) Qs w4 R A3 A4 oA B

-

T A FH oA EE | WA A &5
sCAD5-VT I ¥
(=R ENE ) +
VEGE = () 1 - ¥

ol el A & e}k 2ol sedD5-VT+= Y A 3 52
& O YER AL lo] SHAIE S oA EE
HAAA A &5 W vER = VEGF-E 34 (Fe) 191
B e = 2L

[ A] ¢ 7] s¢4D5-VT, VEGF E#(Fc) 1, EFAFFH FEAH

sc4D5-VT2] 8ot & 52 VEGF-E ¥)(Fc) 10|14} E g} 2R a) H] 51347
A 3le], 2 A o 10 4 9} 7+0] scd4D5-VTZ VEGF-E 3 (Fe) 1S -8
AA AT, A @ o] -% & Agilent 2100 Bioanalyzer(Agilent
Technologies) & AF-&38}0] A4 &+ A3} 5¢4D5-VT- 93.3%, VEGF-E 3} (Fc) 12
96.8% 912 2Fo1 &+l v, A A H se4D5-VTol Y VEGE-E #(Fe) 1(1 mg/ml) <]
endotoxin & -#-S Lumulus Amebocyte Lysate Kit(lonza)©ll 2] 3l =4 g+ A3} 0.25
EU/m¢ 7] 9Fo 22 1} E} L} endotoxin 2.2 0] Gl A o2 golsla the-af 248
SEA T A3l

NCI-N87 A 3 (5x106) S BALB/c Sle-nu 7= vF-$-22 (U2 SLC, Inc) 2] 7] 3}
FRe 3 oF1 A 5 Az kel F7](2F 90 mm)E A T, 66.66 nM/kg of
body weight2] Synagis(+=7 t &~ S 2 A isotype control &), VEGF-E 3] (Fe) 1,
Eg 259, 5cd4D5-VT, B 66.66 nM/kg VEGF-E 3 (Fc) 13} 66.66 nM/kg
EqaBRFi o] 231908 Zh2b 7 uhel o] Holl 1 F 3 354 45 FQt
Al FALE AT, vl 23] 4 calipers 2 volume (Volume = axb2/2, a= width at the
widest point of tumor, b= width perpendicular to a)= =7 810 ¢+ 4] 70|
A e A=A 5 el ekl

11011 e 11011

=
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[116] L A%} = 1104 9} 9], s¢d4D5-VT= VEGF E #(Fe) 10]1} EgfF )
G5 n Y £ T4 A 255 vElla, 22 l"ﬂ:/] VEGF E 8} (Fc) 17}
EgtaR9 9] 23 X] & (combination treatment) 9} H] 23k § 55 Y ERY QAU
A71e] Aipe A Aol 40 A LFER vk} 7o) sc4D5—VT°1 VEGFZ E &
A ol A &2 Her20l] A33E 0 24, se4D5-VTO| S A A o] A ej & ZEalo] oo
S AABEaL s Al EAI ] A A A dtslo] HAIEE A 8] WS
gl gtk 3lo]th,

[117] [A A] ¢ 8] sc4D5-R2D2D3-hFc9] AlZ & &% &<l

[118]  VEGF E#i(Fc)9] t& ¢+ & B (VEGF-E 3 (Fc) 2) =4 VEGF] =& A
VEGFR29] Z=w] 9] 2-%= 191 3(R2D2D3)S E8t&l=, AL 5 120 71 A1
ofn] Ak A AL 7FA| 1= sc4D5-R2D2D3-hFeE A Z3}17] ¢ 8o
sc4D5-R2D2D3-hFe& ¢35 813l= FAAE 5 9] %o} E(Geneart) Aol §H9 <
ol #3lo] AU} A H FHARAE EcoRI-Apal .7 A3 32 2 A]of] 19
pJK-dhfr2-sc4D5-VEGFE-Trap2] EcoRI-Apal 9 A °l] 4 B.Z =g }o] -3 W] g]
pJK-dhfr2-sc4D5-R2D2D3-hFe S AT 12). 2 A o) 10| A 9} 7o)
pJK-dhfr2-sc4D5-R2D2D3-hFeS HEK293T A 3ol F= ¢ A] A
sc4D5-R2D2D3-hFe & Ta A 71 5, vl ) © = H-F] Protein-A A H & 53}
AA AT DA H scdD5-R2D2D3-hFeE 10% SDS-PAGER. 3ol <=
AR (= 13).

[119]  sc4D5-R2D2D3-hFc2] VEGFe t] 8k Ajts 818l 7] $18}¢], 2 A 4]
20| A 9F & HFH O 2 5c4D5-VT, VEGF E 3 (Fc) 2, sc4D5-R2D2D3-hFc 2]
VEGF1659) 3t A3%5S ELISAR #418}9 T}, 71 A7} s¢4D5-VT, VEGF
E 2 (Fc) 2, sc4D5-R2D2D3-hFc ] VEGF165¢] th &k A g5 0] fAFeHS ghol et o=
AATHE 14A).

[120]  sc4D5-R2D2D3-hFc2] HER2/neuoll 3k A sH5S el al 7] ¢ 8fo] A4
30| A 9} 7+-8- HFH O 7 5¢dD5-VT, VEGE E #(Fc) 2, sc4D5-R2D2D3-hFc 2]
HER2/neu-Fcol| t) &k A 35S ELISAE 5-418}9 ). 1 A7} s¢4D5-VT, VEGF
E @ (Fc) 2, sc4D5-R2D2D3-hFc 2] HER2/neu-Feoll U &+ 4§k 0] A<
gl st 4= AATH I 14B).

[121] [ A 4 9] sc4D5-R2D2D3-hFce] HER2/neu$}t VEGF th3k 5A 2% 54
A

[122] sc4D5-R2D2D3-hFc 2] & 5-#}7} HER2/neu$} VEGF9l| t} o] Aghel 4=
A=A Felst7] ¢ ko] 4 4] ELISAS F3 3131t

[123] HER2/neu”} A3H4d sc4D35-R2D2D3-hFc 2] VEGFOI t) gt A 3}-5 0] free st
sc4D5-R2D2D3-hFe 2] VEGFel t &k A3jt5 1} f+AFgkA| & 4 3} 314}, VEGF
E F(Fc) 15 0.5 M carbonate buffer(pH 9.6)% 8433} 0.5 ugS ELISA plate 2] 7}
Aol 7}3}o] 4°C, overnight T8 3} t}. 0] 5, plates 2% skim milk(Difco) <}
0.05% Tween 20°] 411 1xPBS2] 200 0 = 55713131 41, 0.05% PBSTE- 31

¢

A
=]
i
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[124]

[125]

[126
[127
[128
[129
[130
[131
[132
[133
[134
[135
[136
[13
[138
[13
[140
[141
[142
[143
[144
[145
[146

— e e e e e e e e e e e e e e e e e e e

\O

A A 8k T} tF el 5 5 2] sc4D5-R2D2D3-hFe2- Her2—6His(1 ug/mé of PBS) H+=
PBS ¢} 37°C 1] Xt preincubation §F -, 2+ # <& 100 ng/m¢ PBS 2]
VEGF1659} 2] 31 37°C 24 ZF HE-S- A1 A B} o] %ﬁa 4912 VEGF E 3 (Fc) 19]
gl ELISA € H7}sle] 37°C 1A ZF vE&- A1 21 %=, A 3H¥ VEGFel 0.05%

Tween 20°] 4] ¢1 PBS=. 1/5,000 8] A} ¥ 21 A] of] 42] anti-VEGF-HRP 100 /0 Z
A7rekat 37°Cel A 1A 7 &2t S A1 21 B, 714 91 TMBE 9], 450 nm ol A]
THLEE S48

=1 A}, Her2-6His 7| A $HH sc4D5-R2D2D3-hFe 2} free 3k sc4D5-R2D2D3-hFet=
VEGF2] VEGF E #(Fc) 19l t] g A3tsS Ao U3 AeAA S
gl vk 15 7).

2371 A= Her2 7| 2§84 sc4D5-R2D2D3-hFe 2] VEGFe o) 31 A g5 0]
free 3} sc4D5-R2D2D3-hFc 2] VEGF©| ﬂ] 3 At s FUeS S o}—t— Zlol,
0]+ sc4D5-R2D2D3-hFc7} VEGFE E # 5 Al Efj of] A It Her20l] 2§k 0 2 4|

sc4D5-R2D2D3-hFe7F & A2 A o] A 8| & E35Fo] o] AL A5+ E A9
A A5 Adste] M EE A T A5 F<lg Aol
Xl € 5= Free Text
M L35 12 VEGF-EF] (Fe) 19] opv] k=2t A<
MAE=Z 2= EGAEF7] scFve] 53] 7Aool o] o] =2t A
AAE5 32 EG AR scFve] 42 7ha g o 9] ofr] ik A
A A3 4= VHOF VLS| €A A4

!

!

10ﬂ£§5_‘5 E;q_/\ uu/]SCFV 12
A A E-5 62 sc4DS-VEGF-E ] 1 g3 A4 A4
A= 78 9y A4

A A B 8 scFve I3k HEwEdSHE A
A5 9—_— VEGF-E & (Fe) 1S 511 z‘s}—t— =

A EZ 102> sc4D5-VEGF-E #(Fe) 1 g 3e9) 2 S
AEES 11 HU AES I8t ZYFEdH = A4

Q&5 123 VEGE-E 3 (Fc) 29 o} n] Ak 4

A& 138 VEGE-E &) 19] ofr| w2k A Y

AL EE 143 VEGE-E# 22] o}n| =ik A A

X4 5% 155 Human Fc9] o}v] =4k A E

A A 16 VEGF-EJl(Fo) 28 5198k o] w3 el S = M
MAES 172 VEGE-EH 12 3198l HY 7w Ed LB = 4

A A5 182 scdD5-VEGF-E 3 (Fe) 1 §3ata A4 A<

A A5 19+ VEGF-EH] 28 3938w Sy wEdl Qe = Ad

A D55 202 scdDS-VEGF-E§ 1 §3 M A-g 339 8l= A d

A G55 212 sce4D5-VEGF-E 3 2 §-3hehila 44 A4
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[147] A EE5 2257 sedD5-VEGF-E ¥ 2 g3t A S 51 8h= A 4
[148] A EE-Z 232 5¢4D5-VEGF-E #(Fe) 2 e 2 A <4
[149] A E-Z 245 scdD5-VEGF-E #(Fo) 2 e A S g 8l= A4
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872 1] A E o] Bl A

[ 7% 2] ﬂI%ﬂ%PVi

[ 73} 3] ﬂzﬂd ﬂﬁ
37 &% D}H—ﬂél 2 E g2 559 (trastuzumab), H2+= 0] 9] 3 1}
VEGF-E 3 9] 53} b4,
[ 73 4] A 38}l 3 ﬂﬁ
A7) 3 Gl d L Evp A EF T 9] scFvel VEGF-E # o] 34
A& EAOR = g5 g
[ 78} 5] A48te]] QLo A,
A7) S5 el A e Egp a1 9] ocFyv ol C-ekat
VEGE-Efl o] N-rdo] 904 2l& 5402 &b g5 v
[ 73} 6] A48te]] QLo A,
A7) Edf A9 9] scFvi A G E 50 7] A E opn| =4t
A& 7= Ae SRR ke 58 9
[ 73 7] A 48}el] Qo] A,
7] VEGF-E &2 AWM E 13 = AW E 149 7|41 E
ofH it N E S 7R = AS EH 0 o= g5 d A

787+ 8] A 18l oA,

7] VEGF-E 3 9] C-1bto]| Q17F A o] Fe 4 <o) tf §35H5 o]
P AL EA o 5= §3paA,

[ 73} 9] Al 8kl 2o A,
’$7] VEGF-E # 9] C-'ddol 17k A 2] Fe o] o] g5 o
NE A AMEHNE 1 e AEUE 120] 714 E o} it S
A = AE 5 O dh= g di A

[ 10] Al 48] oA,
AANE 6 5= A HDI 210 71 A H opn| =ik A S 7HA] =
3

[ "3 11] A1 WA Al 108 5 of = gk gl 2§ dd S 23l
HPA A oA & 2 E

[ 78 12] A1 WA Al 108 5 of = gk gl 2§ dd S 23l
I AEE 2AE

[7 73} 13] Al 128 0] 2L A,
A7) G Y e Y A 5 R S A HE 2R
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A Al L= s o] A1 A 327(COS7: monkey kidney
cells) Al 3, NSO Al £, SP2/0 A 3£, &Fo] 1 2= 312~ WA (CHO:
chinese hamster ovary) A 32, W138, ] &1 g8 2~F A17%(BHK: baby
hamster kidney) Al 32, MDCK, &= 5~& A| X%, HuT 78 A| 32 &
HEK293 Al| ol A A8l 5 54 o2 sk sk A 22,

A 208l L] A,

A7 A A M= WA, vk e 2 A B 2] 2 (Bacillus
subtilis), 2= E ) E v} o] Al 2= £x(Streptomyces sp.), 975 E L2 25(
Pseudomonas sp.), X =B 9-2~ 1) 2P €] 2~ (Proteus mirabilis) %=
2B 2 515 2 £ (Staphylococcus sp.), OF =3 2 B 2~ E(
Aspergillus sp.), 3] A o} 3} 22 2 2] 2~(Pichia pastoris),

AL7L 2 upo) Al 22 A &l 8] A ol (Saccharomyces cerevisiae),

F ZAZFE A 22 & (Schizosaccharomyces sp.) R 77 2223

A A Neurospora crassa)o| A A B E S 57 0 2 &= 32 A g
A 3E,

A 178 WA Al 218 T o) 1= & gkol]l m-2 W e B gl
M EE o] &3t E g} 25 (trastuzumab), B+= o] 2] T @

[e)
VEGF-E #(trap)2] 53 &2 o] A AH,
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[Fig.1]
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[Fig.2]
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[Fig.3]
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[Fig.4]
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[Fig.5]
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[Fig.6]
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[Fig.7]
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[Fig.8]
HUVEC Proliferation Assay
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[Fig.9]

HUVEC Transwell Migration Assay
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[Fig.10]
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[Fig.11]
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