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Abstract

AIM: To investigate the inhibitory effect of
extracellular 1-4 segments of VEGFR2 on tumor
growth.
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METHODS: Oral DNA vaccine SL3261-
pcDNA3.1+/flk-1,4 was developed and BALB/
¢ mice were immunized with vaccine encoding
flk-1,,.4 via gastrogavage. BALB/c mice
receiving SL3261-pcDNA3.1+ or 10% NaHCO,
via gastrogavage were used as vector control
and NaHCO, group. Serum levels of VEGF and
specific anti-flk-1,,4-IgG antibody were measured
by ELISA. The subset of lympholeukocytes
was analyzed by flow cytometry. Mouse
models of CT-26 adencarcinoma of colon were
treated with SL3261-pcDNA3.1+/flk-1,;.4
through gastrogavage. Tumor diameter and
weight were measured, microvessel density
(MVD) in the tumor tissue was detected by
immunohistochemistry, and the survival time of
mice was also investigated.

RESULTS: The serum level of VEGEF in the vac-
cine group was significantly lower than that in the
control group. All mice immunized with the DNA
vaccine had a high level of anti-flk-1,,4-IgG, and
showed strong activities against flk-1(,,.,. After in-
oculation of CT-26 cells, the number of CD4" T and
CD8’ T cells was obviously greater in the vaccine
group than in the control group. Tumor weight
and diameter as well as MVD were significantly
lower in the vaccine group than in the vector and
NaHCO,; control groups (3.64 +1.34 g vs 8.40 £ 0.66
g, 826+ 044 g; 2.62 + 0.54 mm’ vs 6.01 + 0.14 mm’,
5.92+0.25 mm’; 2.06 +1.02v56.93 +2.34, 7.34 + 4.12;
P < 0.05). The survival time of mice was longer in
the vaccine group than in the control group.

CONCLUSION: The extracellular 1-4 segments
of VEGFR2 can inhibit the growth of tumor by
suppressing the growth of its endothelial cells.

Key Words: Vascular endothelial growth factor re-
ceptor 2; Extracellular region; Anti-angiogenesis;
Colorectal cancer

Dong J, Chen MQ, Yang ], Wang XC, Wu ZP, ChenY,
Wang ZQ, Li M. Recombinant attenuated Salmonella

¥ E %4

VEGF 5 £ 2 4k
flk-169 48 ZAE A,
N R B
W it A2 P A 5
XBEER. MIE
a5k K2
VEGF, i#id4F A
T A Kk wmie e
LI R AR, 5]
AN & A 38
 Fe f E R
TEME KA
VEGFRA& I R
Ko |, AR
H 5 HEAKVEGF
AW, @
RS HEFHE,
P 3t 5T 58 4 VEGF
o e Z Ak, T
ok Ji¥ 9 o 6 Y
PR, Bk 4] B
2K B, AR
T %M 2 AR PR
VEGF 5 A8 % 4
#LEe, BT
A 7 oo 8 TS AR 69

W@ T E A
WA, #ax, 7
NP3 Y%
AR R AL



164 ISSN 1009-3079 CN 14-1260/R BRENBHZYE  2008F18318H 166 25
Wi £ B8 typhimurium vaccine SL3261-pcDNA3.1+/flk-1,1 X JB R [R5 — AR G P S 28 5-70k 5
A A I, KA inhibits growth of colorectal cancer in BALB/c mice. . . . e s
A FMF % Shijie Huaren Xiaohua Zazhi 2008; 16(2): 163-170 VEGFAi T KA D). IVEGFR2AS 5 il
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+0.54 mm’ vs 6.01+0.14 mm’, 5.924+0.25
mm’; 2.064+1.02 vs 6.93+2.34, 7.34+4.12;
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VEGF/VEGFR2ME 5 4% 318 % i i1k S 75 [ 1
BRGSO EAE L, BT S e
TE e, ]Ik B R AR KR R 1 H .
VEGFR2(IMLE P [ KR T 52 442, flk-1)53 T
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142 5 VEGFES & 1w 2ifr, $2-34 25
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BALB/cZ iS4 19 Hi 1248 bplfiflk-1Jf1
AN 1-AREIEDR 7 B, N L% AR IA TORL B4
pcDNA3.1(+), M ELLfkipcDNA3. 1+/flk-
Lnroay, A JORE S5 AL Bk 75 90 1] IR RS L3261,
T 4% J T K 8 I3 A2 DN A% 1S L3261 -
pcDNA3.1+/f1k-1,., MEEVEGFR2MIS1M -4%F
VE R B AR E BT /N SO W e 0L A RN %
AN BCH B O e S A VEGF 5% 45
G DIRE I, I HA T I EED, ol
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PR LA A AR L, R B Ak 4
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PR s B g A K T AT
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JE kL, TRIzol Reagentld M lipofecmine 200004 H
Invitrogen’s H]; COS-74H itk LL & CT-26 41 f bk
A FHGIBCOA R MIATCCA . RT-PCRY”
HIVEGFR2UAMN -44F L3519 4 5'-CCGGTA
CCATGGAGAGCAAGGCGC-3', N5 h:
5'-GCTCTAGATTAAGAGACCATGTGGCTCTG
-3, B B A R A L CMVIE 8T LS 14
H: 5-CCCAGTACATGACCTTATGGG-3', N
519 5-GGAGACTTGGAAATCCCCGT-3""7,
P b i 2E 4 22 W] £ . One Step RT-PCR Kit
4 F1Qiagen”s ] ; Immun-Blot TM PVDFJ 2 8%
F 54 1 U bR UENY H Bio-RAD 2 7, FRAITE
DIfEXba 1« Kpn 1 %50 A REFEY AT /D
LVEGF4H g X 7R M ELISATR A &% [ i 55 4
H]. OMEGA FURi/MEFI &M HOMEGA A #,
2P/ EUVEGFR2 AN 2 v BEHUAA, AR L
AR Pl F1gG, LLADABIAFIA
JIR&D 23w 77 ity 38 I 4 K 41 DN A PR 42 B
R A EEERTEY) A .

12 7

1.2.1 A&k A peDNAS3 I+/fIK-1 89 H 2
INBALB/c14 d%# [, 23 )5 - TRIzoE HUR
RNA, BRNAZRT-PCRZEY B H B 1.2 kb
VEGFR2JIu4h Fr B, #4HE [ 4fi ApcDNA3.1(+)
AR BRABIVERE VI 25X ba T FKpn 1 210, ¥
% T AL TR peDNA3. 1+/1K-1 .

1.2.2 A# kK k4 4 COS-74m ML B KA
My e Heml s FERNS X 10V E KR A& R IFICOS-7
40 24 LB &AL, 7E5 47100 mL/L FBSIH
DMEM3;#:5Ett T-37°C, 50 mL/L CO% 5746
FERLRL, oI Yepc DN A3 1+/f1K-1 g B
Fr6 B AN L, RSB 3AN S AL, K G
PUIRAYI(100 uL OPTI-DMEM A IS pLJlg i
A, 2 wg i JORE, YEAT; ST 1S min)iZ i
NP, B 4A). T37°C, 50 mL/L CO,
Bi e RS Wa B4LIIA0.2 mL75 100 mL/LIfL
HDMEMR; JR 3L, K 9548 hJaIidECOS-741 i,
ZL17 40 i 5 HX i FH T Western blotAll.

1.2.3 44 B 69 A B 69 & 20K A&7 17K H 69 %)
& R AL A R Fipc DN A3 1+/
f1k-1 . FAEZ STV TIKESL3261
W, 3 BB A p e DN A3 T+/f1k-1 4
peDNA3.T(+)FH & 6 B3N AL o T 2 % v R
SL3261- pcDNA3.1+/flk-1, #%F T3 mL&H
RN R R NLBBAARR TR R I o 1, I H
B mLENR IS0 mL&H 2 5% £ LB
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WAAREFREE T, 3 ha SR B, HH AR B R K
PeJa, H10% NaHCO- % i T, i B0 1R <
J1X10" cfu/L.

1.2.4 J& 04 S92 B 98 2m e 0 424 30 K
BALB/c/NRBENL A341, RE4L100. FE 4l
T IR A H p DN A3 1+/f1k-1 L IR VDT
FCR0.1 mLBE 1K, FE3U; #ohxt lal: ¥
Tl At Bk pc DN A3 1(H) IR RV T ] G 0.1
mL, BEE-—IR, =1k NaHCO, % 4 : 1 4]
x10% NaHCO, 0.1 mL, & 817k, L3k, 8
FRCT-26/ L &5 W e 4L, fEpo 952 wkLLJE,
FAIBALB/c/N AT AR S 1 N Bl 1 X 10°4
CT-26/N R 45 W M 40 . 53 M 24 LBALB/c/)>
BBEALA A3, R8s 4 Mg dfE A I, 2
Tl b Je 40 L LA S5 W 5% 45 L0 BRI AR A7 I ), B
DN BRAAS o B g AR AR AR Ak

1.2.5 D EARNRF D TREA>H . KN VEGF
K Fe B 28 P A AR BAR AR B e
RGP 52 whAETC B A AT T 2071 BB Lk
12 HUH AT, TN, /N DL SR Y, DIk
I mmX1 mmX1 mmA/», [#5EGHENHET
PRI T T, IR A SRR % . DU
BIRA I R BE AN RO E . A /Mg, 4
11, 43 ISR EUE K A DN ABEITPCR I N . &2 W 4%
10 94°CAEME30 s, 55°CHRME30 s, 72°C 4E K45
s, —SJLHEHT30MIEIR, 72°CHEK 10 min!”. 1
FBUTS o/LE IR BE e vk 25 20/ Bl dse fm —
Rpoth a2 wk. M2 wkin KALSETT &
Kl —x, B0k FiEw, Pt RVEGFH
P T B, I Z BTN VEGFHT
PRFIBRAR 1L AL D bl o 5 2R, I
5 T AR A R D' JEE (A y50) 1L 32 735 7D BRI 3
VEGF/KF-.

1.2.6 I8 o P Hpc DN A3 1+/f1K-1 .y FAK
84 A 0 For bk € 2 L B BE 4 AT A5 /D BB — IR
Hod% JG2 wk BERPIIRI2 wk LR DL AEARFE A
4Rl — X, RJHELISA H #:2%, LimVEGFR2
Z U REPUA LR R, AHRPHR 1) EH0/ iR
TgGHUIAAE R 55 —Hiask, BEAR SO E (A 4s0)
B SRR AT, AN )G —Rpo a2
wk R IIE2 wkiE A ALFERT K 1100 nLIf
PUlEAL T, a4l B AOn - 41N BLIfC D4 TAN
CD8" Til %4

1.2.7 v BR & o 4 ) 0> BT g w9 V8 A B Rh
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HIIAET, SIHUESEIT A /N, B2/ BT
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(YAE X A 1 2 3 4 B B SEEHRNBUDEBRERE
A A DK E L KEWestern blot#MlCcOS-74@ 8

o N 50.7 kDa -
Fe & A5 4 6KDa DNAST+/Ik-, FAFEHD. A: 1.
A /] K ] 6223 bp 46.0 kDa Kpn 1 FixXba 1 DY) 5 20 5 ki
DNAJ %4 T ' DNA3.1+/flk—14,_y; 2. Kpn 1 XD
Ao, Faty  5482bp 4254 bp B e ’
VXEJ&J{;%&& 35.0 kDa [ MEEY) R 28 Fikipc DNA3.1(+); 3:
Kok 5 R T 1248 bp 1489 bp DNA Marker 2 kDa; 4: A—EcoT 14 |
&5 2 AR 925 bp digest DNA Marker; B: 1. EERS TR

T 5 491k 3B,

sEhRE; 2. B pcDNA31+/flk—
1 -y FECOS—74M - 2 TS, 3.
G =PoycH

B 2 SRRENDIIKEZRESLI261-pcDNA3. 1+/flk=1,_y. A: EHIEEEESL3261—pcDNA31+/flk—1,,_,; B: kL

PcDNA3. 1 (H AR EE/D TICEISL3261; C: FAVETHA.

JMRg Ll 2R, FRT R, DS R AR, Ao A0
S TR LR RE A A R S b AR )
T AEARASBE (X 100) T A 2 JIRF P S I 4% 4
X, FAEREBL(X200) F i HEA 24X Hh—
AP BBt 5 5, DASAS XSS I A 25 13
B A B0 3 25 i (microvessels density, MVD),
FE TG BE( X 400) R 71,

it THE A Llmean = SDER R, £
PR 0I5 22008, AT Ge vt 24 i1SPSS10.04¢ 14K
AL FRSE R

2 BR

2.1 R M EF B ApcDNA3IH/AK-1 4 fr &
28 2 JRDNAJE % SL3261-pcDNA3. 1+/flk-1 ) i
Ty Fey ek FE TR pe DN A3 1+/f1k-1 1y, L H 1
B PRIE1K-1 ) 75 EAZ 40 ICOS- 740 i Hh 45 31 %35
(EI1A-B); EARipc DNA3.1+/f1k-1 4 LA KT
Fipc DNA3.1(+) 73l F A sk 0 1] IR TRS L3261
PUG, FE& 2N 5 2R LB AR IR 5 By 2
BRI AEAC, T FIE A S =N R LB
W] A 5% TR L TG v AR A (1812)

22 TRV TTREA £ D RAAS A EH G
7RER10% NaHCO % AL A, 5 1 41 R 3ot Jit
UM B N, g3 n] WEALPT]
B (E13).

2.3 A BEA P Ak E ke g5 R BRI
10% NaHCO X JREAb, 92 i 4 A8 A0 R/
B B N gl mr iy —
AN141 bp KN B, 55140 vE i Br i il 4
B BERMHAF. KR ML O A F) /R
FAL I E P (E4).

2.4 M LA ST A0 R AT R A
P BT LR WS, S A/ ELCD4A T Y
xoF HE 2T B 22 591 (P>0.05), v 4 e hh2. wk
J5 P Wi 2 CDA THERHR Bk, WS A0 i
YU BT BE(P<0.05, #1); FEHERI T, B
Y1CD8 T WX IR AL TG W S8 220, e i el s
DL R AR R 3 372 wk i CD8” THE R TH 41 {2
LE 6T A 15 (P<0.05, 3R 1).

2.5 /N RAR W VEGF K -Faem] 42205 i LA S el
FEWTLLRT, B 41/ BUILE VEGEF /K- L5 1 5%t
HITCHA W25 e, Al o — IR o2 wk, P IR
YR IMVE VEGEZK P IF 4 H BT i, 2 B 4 10
HVEGF/ACE LR B, 7Edemi g2 wkis, 9%
HI4LVEGF/K PR 6 AL B, 1T P 0 AL
VEGF/KF-H 2T m (3 1, #]5)

2.6 FLIE WG A F AL R = A SL3261-
PCDNA3. 1+/1K-1 iy T L AL/ B 2E K1
PipcDNA31+/flk-1 - 1gGHUE, HITAAK T
St T AR TR 4L DA 10% NaHCO4 %) 41
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# 1 CD4'T, CD8* T4BIBAYIEILL R/ N\FIEVEGF K = 8, mean + SD) L LRy
KX BA— R

4R SRRl s EfPiPEEE2 wk
CD4* T4BiR Bmha 62.34 +6.63 65.82 +7.25 62.12 +6.44
HANIRA 64.15 +7.65 67.86 +8.24 44.79 +5.16°
10% NaHCO,W#B4H 62.78+6.54 65.89 + 7.94 43.76 +6.12°
CD8' 488 =g 10.16 £ 0.84 15.64 + 1.46 11.92 +2.60
HIANIRA 9.78+0.59 9.58+1.24° 7.54 +2.97°
10% NaHCO,WIRE 10.72 + 1.54 9.49 + 1.39° 5.53 + 2.40°
FEVEGF x 1070,  BEBA 58.24 + 6.42 18.88 +8.07 2.66+1.91
HANIRA 60.45 + 6.20 62.44 +6.43 85.65 + 10.36°
10% NaHCO,W#B4H 59.86 +5.77 61.18+6.72 92.86 + 7.28°

°P<0.05 vs 4.

3 ENBEETEENIREE
RBLANREILBEDHIDM. A /N
Wa(x 20000); B: KfZ(x 15000); C: I
R 3000); D: JRHH( % 25 000).

107 o mewtias
R
0.8 I 10% NaHCO, %841
& 0.6
ik :
P < 0.4
0.2
0.0 ‘ T ‘ -
B 4 PR BN, 1 DNA Narker 2 GEERT SR BRI
kDa; 2: 10% NaHCO X HAZ; 3—653 BRI . BRAE, /)N
AR IIHPCR. ; RRCRCE
F= A Hipe DNA3 1+/1k-1 1 TgGHLA(E6). BRI/ B P 2B A 136,75 £3.69 d,

2.7 B MAER G A B RIS 10% NaHCO, X 41/ B A A7 A7 30 47.95 +
o, AN R A AL ANT70.50+:5.58 d, 16.77 d, P AL/ AR A AU P ) R ZH 0
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1.0 —— T
09 —m— A
0.8 —a— 10% NaHCO, *J#iZH
0.7
0.6
g 051
< 04r
0.3
02F w—— 5 —
0.1F
0
2 4 6
t/wk

6 SB/NRIIEFPCDNAS T+/fk-1_y—lgGHR IRV

90 1
80 | *
70 °® o .

60 -
50 |
40 - 2 a
30 | "
20 |
10 |

A BRffxSHEE
° ® JETHA
= 10% NaHCO; XAz

HEAFRTIR]
[ 2 ]
]

o
-
N 4
w 4
N
(6, !
o
- -
o]
O J

7 BENREEE.

a‘r * &y 'f"ﬁ}?
'-'.: HJJ’,.- ;I

f,'A'F

-'.'-aj -
b
..n:'.l._* _

® 2 BEMERE. FRURMIEBETE

(7 = 8, mean x SD)

o fERE  AEER MmeE
(9) (mm?®) BEITH

=g 3.64+1.34° 2.62+0.54° 2.06+1.02°

HANIBE  840+066 6.01+0.14 693+2.34

10% NaHCO,

WiRAE 8.26+0.44 592+025 7.34%4.12

*P<0.05 vs ZIAIIRZEF]10% NaHCO IR,

8 BRI TANER4 whkiSEIARERARAS. A: BEEI4; B:
{RIEZH; C: 10% NaHCO 0 R 4H.

9  RGLRIVANERE BEINERRE(CD31 x 400). A: E 14 B: HIAKIRL; C: 10% NaHCO, G IE4ZE.

WEK(P<0.05); Hefe Ja /N SUE A B R IR, %
/AN B AR A I TR0 G A% 9 0 FRE A /D Bl ) A A I
i) B S S, o v LA BREE R iR o 64 dA
THIR AT, Jrb i I /D Bl 2B A7 I 1] ¢ 134 82
d; EPX IR rh, FEEAPIRI32 a5 AT/ B
WIET, B K AEAF IR 442 d(E7).

2.8 JE A RO T I E A KL HRDNA
FETSL3261-pcDN A3 1+/f1k-1 1) BE fi 35 A1/
Bl 2 g s IO A7 A2 1, BT 0 ko 1) A A,
[EEEZ AN 0 < s QN AT S o 1 =S rp )
WA 2 2 e (3R2, 1418-9).

3 1iE
i A5 A B A S ARG ) 2 KRG A% vh e T AR
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