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AN VEGF B #1 By &l & A H X3 Bz B9 H0 &1 1E A

kA2 x|ME ARF EE BRER EXKF KARY A B X oy
CHVLER TRk R 22 B, B ocls 255 AW RWEFCIT, AU 310018; 2EL A MH 2 LE DR 5 B,
HY 214200; 3T A O ANREE B, $hil 224003; ‘pliU e E AR L i RHE AT BR A ), 5L 430074)

WE  foF A K4 K E F(vascular endothelial growth factor, VEGF) ™ # - & & &R, Xt A
B A KAdEAS 2 X F &, H AT, VEGF O A A 1 24 FF K 69 £ -F Yo ibr, X K37 25 o7 18 i L ko
E AT e R IX B I h) I a6 A KRR EFIT L TRIRAG B 69, ZAAHET F
F2 £ VEGF£ 5t [% 44k (monoclonal antibody, McAb)F 4% 3 2 xf il & 4% R AR A o 8 & AR, 49 37 )
YER . AR T %AVEGFE K& & 49 F 4 41 % 72 Balb/c/)s R, KA F 2 1£ VEGF McAb, 7+ 4| A
VEGF+VEGF McAbi%§ AFr# bk A & 48 i (human umbilical vein endothelial cells, HuVEC), @it
Western bloti% 4 | VEGFR-2EFBRAAL K -F (F ALK ), # f it 2 VEGF McAb#) ¥ F=i4. VEGF McAb
=T A4 4| VEGF T VEGFR-284 2 BR B BRAL 69 E AR R . % AT A AS49MT & fm it T4R Rl 2 A
JEARTL, 33T T VEGF McAbdnfn g & m a9 Bk, 45 R A, 50 pg VEGF McAbig 77 A sh AR 49
98 E 474 F A 51.5%, BRI H F H62.5%. VEGF McAb AL vAH7 4| VEGE 2 A f-# Bk i & 40 it
VEGFR-2/~5 915 5 4 5AF A, BT A 2374 RN R ALA & AP g a9 £ K.

XgEm M4 VEGF McAb; VEGFR-2; ifif

Production of VEGF Neutralizing McAb And Its Inhibitory Effect on Lung Cancer
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*Richard J.Roberts Institute of Biotechnology, Yixing 214200, China;*Yancheng Second People’s Hospital, Yancheng 22403, China,

*Wuhan Hua Shi Tong Biomedical Science and Technology Limited Company, Wuhan 430074, China)

Abstract Vascular endothelial growth factor (VEGF) is an angiogenesis-inducing factor playing a pivotal
role in cancer growth and metastasis, and it has been the main target for developing new drugs to inhibit neoplastic
growth or to keep tumor dormancy by blocking the formation and expansion of new capilaries. In this study, we
developed a VEGF neutralizing monoclonal antibody (McAb) and investigated its antiangiogenic effect in a lung
cancer nude mice model. The VEGF neutralizing McAb was obtained by immunizing Balb/c mice with plasmid
DNA encoding VEGF full-length protein, its neutralizing activity was tested by exposing HuVEC to various con-
centrations of VEGF with or without addition of the VEGF McAb, and VEGFR-2 phosphorylation (activation)
status was determined by Western blot. The VEGF McAD could suppress VEGFR-2 tyrosine phosphorylation acti-

vated by VEGF. Moreover, its anti-angiogenesis effect was studied using a nude mouse model with A549 lung cancer
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cell inoculation, 50 pg VEGF McAb treatment led to a 51.5% inhibition ratio of tumor weight and the tumor growth

inhibition rate was 62.5%. Together, our results demonstrate that the VEGF neutralizing McAb may not only sig-

nificantly suppress VEGFR-2 mediated signaling but also inhibit the growth of lung cancer in a mouse model.
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Fig.1 The map of pYD11 plasmid (modified from reference [7])
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Fig.3 Response curve of binding of VEGF McAb to VEGF
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A: 5371 dJ5 IHUVEC S48 J(200x); B: HuVECH) %% 41 4k 1k
WO o BT VIS 04 75 400, DABGL (5, M5 it s bR 2 1) 4
[P 41 A (400%) o

A: photomicrograph of 1-day old cultured HuVEC (200%); B: immuno-
cytochemistry photomicrograph of cultured HuVEC. Cells were incubated

with mouse anti human VIl factor followed by DAB dying. Cytoplasm of
postive cells were stained with claybank (400%).
El4 LAY HuVECH S
Fig.4 Characterization of purified HuvVEC
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A: messuring the impendance of the monoclonal antibody to the combination of VEGF and its receptor VEGFR-2; B: the antagonism between mono-

clonal antibody and VEGF by HuVEC viability assay.

El5 VEGF McAb 5 Avastin®E 45& 14 LL 4
Fig.5 Biological activity comparison of VEGF McAb and Avastin
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(A)
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- + + + + VEGF 100 ng/mL, 1 min
- - 1:500 1:1000 1:2000 VEGF McAb
(B) 4000
wm VEGFR-2
= p-VEGFR-2
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VEGF - + + + +
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A MYV AL HUVEC, R [RIEE LL [ VEGFEVEGFE McAbif S )i 24, Western blot7) T VEGFR-2 W HR AU FE S (148 1L; B: A% 0 AT 75 H 14
PNE

A: Western blot analysis of p-VEGFR-2 with lysates derived from serum-starved HuVEC pretreated with VEGF=VEGF McAb control; B: histogram
corresponding to the gray analysis level of the above.
El6 HuVECH p-VEGFR-287IES4 X
Fig.6 An inducible p-VEGFR-2 forms in HuVEC
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A: tumors of animals; B: the variation trend of tumor volume (7=5); C: tumor volume when the experiment ended (n=5); D: tumor weight of naked
mouse. Results were presented as mean+S.D., **P<0.01 compared with PBS group.

7 VEGF McAb X A0 I £ K
Fig.7 VEGF McAb and cisplatin inhibited the growth of tumors
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PBS VEGF McAb 50 pg

HE

Cisplatin 80 pg

HE: # RS 180 ngdl 40 M A7 7E 5 2 41 i T-(200%); CD31: PBSA FH A7 2 Ul 3 /7275 (200%); VEGF: PBS41 5t 3 PH %, VEGF 50 pg4l &%

JUEFI80 pg L 55 FHAE(200); 7 Ry 11 87 Sk ) Jm) O 141 (400) o

HE: nude mouse injected with 80 ng cisplatin had more cell apoptosis (200x); CD31: nude mouse injected with PBS demonsrated more microvascular

exist (200x); VEGF: nude mouse injected with PBS showed higher concentrations of VEGF, however, smaller were seen with VEGF 50 ng and cisplatin
80 pg control (200%). White arrows indicated the nether amplification of figures (400%).

El8 Sz H i iEE R HCD31 % VEGFRIRIX
Fig.8 The expression of CD31 and VEGF in tumor by immunohistochemical method
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#8214 155 VEGF McAb#l#H B35 R W 22

MR — 5K 5 45 3L ] %1, VEGF McAb T FH i
VEGF5 VEGFR-245 £ 1 1fij #l i HuVEC ¥ 3 5, 4y
HE— 2 i & VEGF 5 VEGFR-2 ({1 /5 I WL B, AHF57
1 FIPBSHiBE [ VEGF£VEGF McAbi%s S HuVEC, 4k
Ji il 5% 4l B 4R A, W ZEVEGFR-21F) [ 5 i FR AL 15
o i a6 frzr, AU IIVEGF 5 VEGFE McAbI,
VEGFR-2JL T LG @ 4k 18 T A7 46 ¥4 INVEGF
WP K100 ng/mLif A VS ITVEGF McAblhf, VEGFR-2
DA R AL 1035 M B X A7 E IR AL L S # =1 (VEG-
FR-2EE 17 BE 251 05407 F T 0591 192/ % 2 I A

H 9 1R 1k A7 &5); VEGFIKRFE 4100 ng/mLiff VEGF
McAb#%1:50011 Lt i A B, VEGFR-2 1] i i 1L
2 B BOR R LA, M b5 VEGF MeAbf & ik /b
(1:1 000, 1:2 000), VEGFR-2 [FJ i B 1L 52 40 il R JiE
BEAR o 8k 1% 556 v ARE— DA B VEGF h A it
& ] I VEGF 5 VEGFR-245 & LA K Jia 42 1) 52 44
IR A, AT A4 AR A R 4 T, 0 ol 6 Py B2
0 6 ) 38 5
2.5 R ER

SV s 1A J R A AR 2 HHs T LR B, PBS
XA 5 VEGF McAb 50 pgifid7 28 1 g AR 22
B A5 I 1] 1 4 K 52 34 K #44(&17B). VEGF McAb
50 pgif I 41 5 R 216 250 T O URE AR 56,
P<0.01, =5 %55 L(ET7CREITD). &1,
50 pg VEGF McAbifi J7 21 I PBS 4L I8 5 411 il %
51.5%, IR AR 2 4 62.5%; 80 uglifidf £ % PBS4,
IR0 FE A 23 0 23 %, R A2 0 54.5%
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BRI -

Ji g ZH 2 ) S A 25 R n I8 7 o HEGL (4
R, 80 ngllAH AL HH BB 2 A ML T, A% G 10 53K
G, MY CD315 VEGF W B2 40 i 4 %,
bk W), CD3 1% 44k 45 R W, PBSAL IR 1 4%
LM AEAE, 1150 ug VEGF McAbYA 7 415 4
A I i /b PBSHLIR VEGF SR, 50 pg
VEGF McAbii Y7 45 120 VEGF 232 55 FH M

3 g

VEGF /& — Py 7 1 1A 2 1E 05 Py 2 4 i A K
AR AL T B AR DR, L5 e P 1) 52 A 25
GG RO A M S . AP E T
Al %3k AVEGF# [ [(pYDI11-VEGF it ki, i it
DNA 3% 181 )5 ¥4 H 4 7 VEGF R 5 B A4
DNA %o #3821 41 i i R 1) — o 2R i Ak ol 46 1%,
AN BB TE 4 A7 R O AR 1 G B 5, Tt HL 5 il
TARGE (BB BLRE, HDNA 38 5528 1 S % o
FESRINH), IX ] g 5 DNA G0 258 5 2o i i S vk 2 9 5
FAKA R,

Avastinj: 75 55 B 55— AN A AE F T i 40 )
JiIRE I AR IR B2 ), e T N IR DU IR &5
FaJ X FH AT 25 45 VEGFF BRI B PTG A e X o AR
5T AR T VEGF McAbYj Avastin ) ZE 4035 M, A6
I VEGF 5 VEGFR-245 45 I i HUVEC 1S 5 fE
M50, 45 3 3£ B, VEGF McAb5 Avastinfifl 1] %
KR B & VEGFR-2 5 VEGF# [ 11 &5 &, 3 nl 40
THIHuVECH M 5E, 75 [7] 55 R DU EE R, VEGF
McAb#I I VEGF 5 VEGFR-245 4 ] fig /7 L Avastin
i 84% i 4 (1 5A), VEGF McAb#l#| HuVECHE i
[1fe Lt Avastin= 3£ /247, VEGF McAb/R T Lt
Avastin 8 5 [ A D)5 TE(EI5B)..

VEGF 5 VEGFR-245 45 i, S A4 1K) 8 s L fie
DX, &b T 52 R B 1 T R R SE B e A, 1dF
T — R B N VA o a0, 2 33 37 A I A R
AHWFFTI S5 CAESE, VEGE McAb ] 55 AR 5 BHLig
VEGFR-25 VEGFE [1 1) 45 45, J- A HIHuVECH) 14
Who N T ¥ WIHIVEGF 5 VEGFR-2 {1 I HLHE,
WG S5 T VEGF McAbII | VEGFi% &
HuVEC VEGFR-2(Tyr1054/9)f 12 1k 1) %% H(&16).
4R BoR, AR INVEGF 5 VEGF McAbl, VEGFR-2
JUF- LAIG#  (1) JE 204776 ; VEGFIK 25100 ng/mL
T AN IMIVEGF McAbIY, VEGFR-2 & A= i 1 1k, H.

1 12 16 B2 5 H¢ =73 VEGFIR J¥ 24100 ng/mLifj VEGF
McAbR B & 4 1:5001F, VEGFR-2 1) 1 182 14, 52 31| 5%
KRR, PG VEGF McAb7H 2 (1:1 000
1:2 000), VEGFR-2 [ i {2 A4 52 F AR 52 BRI

IO e 2 T 3 L P o L TR SR R, L
80%~85% 973 151 Ay A /N 41 i il (nonsmall cell lung
cancer, NSCLC). 7t H [ K Fifi, i 1) % o 26 Fi
HUAR — F G R e AR AT AR/ 4
Jiti S ASAOAH I v S R BRI, I VT 9 25 W) VEGF
McAb(50 pg/200 pL)5 i 4H(80 pg/200 pL), i HE 4
JPBS 200 uL. 45H3EM, 50 pg VEGF McAb41#:PBS
S 98 TR R 51.5%, 98 I 2K 4 62.5%; 80 pg
II5LEA ZH A5 PB S 2H 6 = 410 11 24 Ky 23%, i A4 il R Ok
54.5%. MU LR (E8) ] LLF i, PBSKT
Y1 Jih e 5% 22 ST A7 AE(CD3 1B ), VEGF R IA ik
BH 115 50 ng VEGF McAbZH 580 pglii 41 40 fi 98 b
M55 T % 35 k2>, VEGFRIA G5 FH M. M &894
7 )G, MR i f VEGFRIAFRK, 5 ORISR
g 29— 5, B 5 Warren %5 ) 45 RA 84— 3
Hong 5PV B, F g 2 b ] Avastind 7 A7 Y.
HVEGF |15 BH i, 1 WarrenZ5E MR I, N &6 79
ZHUVEGFHUARIARTT J5 IR 1ML T B, 5 s 4
Jfd - VEGF R IA 17 0 15 6 B4 — 30, IR e & i
XLLLER A3, 1T REJR R4 VEGFAE R 21 21
I3 AT AN — UM AN [ LA S VEGF (1) S5 il 2 15 {H
51697 5 RGBT R S N AR BEAN R 56

S 5256 16 24 FIVEGF McAb#% Avasting 57 /= (Y
WG, AHYE T Avastin s AT JEAG ST, BT DL
AL W) I e A B v FE AT P 2 B IR O 1 1 LU,
S5 8 10 S2 06 K T A YR 4K )5 VEGE McAb 5 Avas-
tin[¥] P I 98 3% Pk, 5] I 2% S 2JHAHA (human anti-
human) &8P, B2 LEER AYRAE S R NI VEGF
McAbIKFUINIRVE ] « % VEGE TR R 44 5 8 1k
RS A A TR I A 2 )
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