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B = B#: HitE AL EphA2 5 VEGE-C %k KGR X .
Fik: MG AR 82 ) B i 4 4 K 55 1 4 rh EphA2 5§ VEGF-C HE AR, DUk
W (LVD) ;5 H real-time PCR A& 20 {5 5 9 41 20 e 2o 57 4140 F EphA2 5 VEGF-C mRNA Rk
53HT EphA2 5 VEGF-C ik 5 8 5 I R HURF 20 SOk A5 A U G & .
5% : EphA2 5 VEGF-C 7E B J 41 21 b Y BH % 2235 S 3 W] 8 &5 T 55 1E 3 4140 (65.8% vs. 42.6%
71.9% vs. 39.0%, 3] P<0.05) . EphA2 5 VEGF-C 5 ik 5 Mg B R . g5 58 . TNM 4>
Wi (3 P<0.001) . EphA2 15 VEGF-C 2K [ = &35 1 B 421 LVD PR8I 8w T
RFBE WAL (15.25+5.41 vs. 10.95+5.41, P=0.001; 14.87 +5.71 vs. 11.00 = 5.01, P=0.006) .
B i 4l 20 b EphA2 5 VEGF-C 2 A UL )2 mRNA 3 35 3 & 1FE # ¢ (r=0.375, P=0.001; r=0.559,

P:0.01 ) o
Z£18: EphA2 5 VEGF-C 7E B4l 4Urh ¥ S w3k, HonTAEJL B 42 E bk BV 45 A il 5 1 0 0 B 25 55 8%
X 17 B 2R, Eph &0%; MAFNEEKET C; kg4
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Expressions of EphA2 and VEGF-C in gastric cancer and their
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Abstract Objective: To investigate the EphA2 and VEGF-C expressions in gastric cancer and their clinical significance.

Methods: The protein expressions of VEGF-C and EphA2 as well as the lymphatic vessel density (LVD) in
82 paired specimens of gastric cancer and adjacent gastric tissue were determined by immunohistochemical
staining. The mRNA expressions of EphA2 and VEGF-C in 20 paired specimens of gastric cancer and adjacent
gastric tissue were detected by real-time RT-PCR. The relations of EphA2 and VEGF-C expressions with the
clinicopathologic characteristics of the patients and lymphangiogenesis were analyzed.

Results: The positive expression rates of both EphA2 and VEGE-C in gastric cancer tissue were significantly
higher than those in adjacent gastric tissue (65.8% vs. 42.6%; 71.9% vs. 39.0%, both P<0.05). The high expressions
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of EphA2 and VEGEF-C were significantly associated with the depth of tumor invasion, lymph node metastasis
and TNM stage (all P<0.001). The LVD count in gastric cancer tissue with high EphA2 or VEGF-C expression

was significantly higher than that in gastric cancer tissue with low EphA2 or VEGF-C expression (15.25£5.41 vs.
10.95+5.41, P=0.001; 14.87+5.71 vs. 11.00+5.01, P=0.006). There was a significant correlation between EphA2
and VEGF-C in either protein or mRNA expression in gastric cancer tissue (r=0.375, P=0.001; r=0.559, P=0.01).

Conclusion: Both EphA2 and VEGF-C expressions are increased in gastric cancer tissue, and they may jointly

promote lymphangiogenesis and lymph node metastasis in gastric cancer.
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B 2 Y e UL A T A E B R, 20
SERVE BRI AL T B 10% L b, AL TRl
TR S5 5 S T R R TS R,
B2 £ 2 F 8 Ik O 30 2 % 1 ok 45 A UL i A
BT . EphA2C RS 7E B 98 . 7L IR 55 2 Fh b
AU B o ik, JF HL S o o 4 2 B
BE TR B AT VEGF-CJ2& i 4F 3K & BLAY
CENKERKE Y, HS5ZEKVEGFR-345G 57
A EE N YK, Rk AT R
SEEphA2FIVEGF-C M i 11 75 15 9 itk 0 18 % 7
KR, ARSI G AL SPL Alreal-time PCR
JES MK EphA2 5 VEGF-CE H MImRNATE B
AL U Y 3ROk KW A A G [ B R R S O
ELA N 2 AR IC 99 D 2-40 % Ik L 45 R 47 Y €0 5 40 #r
EphA2FIVEGF-C /2% 35 X bk 04 A s s, ok
HE— 25 B b g8 Ik B A5 A Y A A ) IR T 4R AR I
PRAFFFEHAE

1 MREFE

1.1 FRASKIR

W 4 8 245 v e R 2= RE BE BE 1 20124F 12 H —
201346 H Wif i B 9 B 3 0y 98 41 20 ) HBE b g
G2 cm WSS IE W HH . A BE R R
AR RYY, Hh&3efl, Baefkl; 4k nAh
31~81%, AR RES.5%; M5B & S2H),
TR E306); He MEFRPUEKEUICC
19974ETNM 3 AR HE 73 1 . I~1185404), 11115
4249,
1.2 K7

RITANEphA2Z S EPLARI A 55 E Millipore
ANFEL RPLAVEGE-CZ 58 B ik f /b Bt A
D2-40 84 5 AR YE F Abcam A 7] 5 Bl FH ISP 4 i
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AL Y o 3K ) & AIDAB B (5 g [ b 50 A2 4 0
EWHEARBIRAE ; W5 53R & (GoScript TM
Reverse Transcription System ) g H %Promega
ANFl; SYBR Greenl H B - Roche/AH] 5 5149 H
M B TA R

1.3 FHik

1.3.1 AR 82 BIARAYIH 10% 8 /K DAk [
L, WAL, BEETT R, s A S s
o, A AR (A5G NK, RCCC) %L A,
FIEZ) 4 pm, 5k, Ho 1k /EH M HE Je 6,
3 3k fE EphA2. VEGF-C. D2-40 5 41k Y {5,
1 5K UL PBS WA — P iAAE Ry 14X HE . BE AL 1
20 ) 5 8 5B E AR5 B WA B AR AR HEAT real-time
PCR. & FARJE 30 min P EUE 4400 &
FE 557 2 em B SUbRAS TR B BE AL E B 2 ] fR
E BRI L (510 em) P EEFRAME N PCR A
X R BT A AR AR A B TH 4 1%DEPC K ¥
WALHLE R EP &, IR E -80 CARIRK
FEh, MRS .

1.3.2 HmaffEée (SP=F k) 4umEfH
WY A 7E 65 CHEIRAE T UL 90 min J5 H HL I B
DL KoKkAe, I 3%H,0, T 15 min 35 B U 0
AACYTE, PBS EEPE 3K, K 5 min; T 0.01 mol/L
pH6.0 A7 MR BN 2% vh il i, FH ok vk AT 0 A8
% PBSIEYE3 YK, FHYK 5 ming JH 150 pL 3%BSA,
37 COKAEREE 30 mins FEEBHAM, 4500
1:100 i B S bt A EphA2 22 5a K& 40 4 Fl fie i A
VEGF-C £ s BE ik DL & 1:150 & B 19/ B 3T A
D2-40 ML BT RS, 37 CHEH 1 h, JH PBS ft#
—PUAEBAPEXT IR, PBS Y 3 K, &K 5 min; 43
SR A BT B 4T, 37 CH#FE 30 min, PBS
ME 3K, AR S min, DAB W4 1~5 min, W%
BE NG @ AE L, A RIKIPPE 2 min &gk
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1.3.3 RNA # I A= cDNA £ # TRIzol ¥ 2 B
ACRNA. B 100 mg 41 8UVE T A W A 0 0T 5k
PR 5 A 1 mL TRIzol T 4k 2208 B sk R, =i
BHEHHZE 1.5 mL EP45; 1 1000 r/min 4 C &
L 10 min JFE BB 1.5 mL EP & . B NMA
0.2 mL &5, By 15sRA A ZE K E 5 min,
11 000 r/min 4 CES.L> 15 min, WA B RNA 1) 2
TR E—FWELE T, BEMAFERBSEN
B, EEIECRS), VKRR 10 min f5 11 000 r/min
4 CEL 10 min, 3 B3 MMA 1 mL 75% & 1
(DEPC /KECLH] ) , EifEIRAI 5 6 000 r/min 4°CE
L5 mine FRLE. HOBEELETEE, MAE
I DEPC K% f#, 10 pL 025 )5, -70°CRfF. B
0D260/0D280 FL{H L [l 7 1.8~2.0 Z [A] ) RNA #
IR —58, Wik cDNA: 1 pL Oligo dT
M1 pL B RNA fin A %] PCR /N, %38 DEPC
KZE 10 pL, JRAJE, 70 °C 5 min, M0 SERK
FIEVLIBCE 10 pL IR R, IRABE.L)E 42 C
K1 h, #RJ5 70 °C 10 min, KT8 cDNA &
T =80 CILRAFA I

1.3.4 real-time PCR # H] SYBR Green £ 347
real-time PCR. >k H primer 5.0 {4 % 11519,
VEGF-C iE [1: AAG GAG GCT GGC AAC ATA
AC; VEGF-C & [: CCA CAT CTG TAG ACG
GAC AC; EphA2 IE[: GTG TAC AAG GGC ATG
CTG AA; EphA2 [z : AAC TTG TCC AGG GCC
CCA TT; B-actin IE M : ACA GAG CCT CGC
CTT TGC; B -actin Z[i]: ATC CTT CTG ACC CAT
GCC CAC. #% " 10 pL SYBR Green., 5 pL i B¢ 5
£ 9 cDNA . 0.4 pL iF J2 o] 5] ¥ 18 & W F1 4.6 pL
DEPC /KBECE MWK R . # M 95 C 5 min FAS 1
95 °C 10 s; 60 °C 1 min #F 47 40 1 ¥F; 95 «C
5sJa, 60 C 1 min B F2JF 7E ABI7500 2¢ )6 &
PCR 14T PCR 473

1.3.56 R A (1) Sy dl b g 645 R H e .
EphA2 5 VEGF-C ¥ 4 e k& 1, Wk
PHE e ok B 0 s IR s e e o, IRAY 5% T
BEANY R, ARSI, &%
TS M I Ol s 2R G BH PR A I A A 3 R
TR B AT A5 A E . 5 R E S Ok B GE
FHPEAE AL A 20 < 5% R 0 935 6%~25% H 147,
26~50% J 2 4y; >50% K 3 G, Yk A{n5R 5534,

© WA )T i [ & F I F 2P H

FIHESR 0 4 IRE YAy 1 45 h R @Y el
207 FEE YN 3 4. He PR AN + Y iR
TRy, 0~1 40 ABYE (=), 2 A5 (+)
34 Sy N EEBAPE (44 ), 5~6 20 AIRBHTE (+++ ) .
F A 0 555 B SRy AR e 2, v B A i B 2 Sy
Tkl WA e gl 1m0 R ¥R T 48— 0F 4 b
HERXUE 1, 1658 AR HFEAR G R 7RG LT,
H 5 24 WF 90 3 R S B0 25 SR AT PR T4, P
A B EE 3R L. (2 EEHEEC(LVD)
R XF D2-40 Yo BHPE M B 4T LVD TS
Z M MEIDNER TH80br 1, B AR A SE AL B A4S
MEFT (10 x4 ) a2 24120 bk B 45 5 %% 4 X R 34
AL, BEEMET (10x20) FUWES @FE, LU
PEAE R — R A, T8k 5 4 00 B bk 045 % H I B
HA BRI LVD AR .
1.4 SGitF4abE

K HISPSS 18,0 4t T 4 % 52 56 B 4 0F 47 ¢
oA W EphA2EE H M VEGF-CH M AE B 5 .
o AL UL R 22 S B E R xRS, EphA2
HHMVEGF-CHE 7R B 6 b 3R 35 10 Sz Ak 45
55116 R FEARRAE L8R T x R 5, LVDZE B
oo VA8 L R fEEph A2 1. VEGF-CEH &
RRBAZ 2 TR BN, EphA2l
VEGF-CH 1y AH & PE A 56 R A Spearman 55 24 4H 3¢
3#t, VEGF-C mRNA. EphA2 mRNATESE . 5%
LR B AR 56 (22 IE S PR SR, P<0.05,
AFFEIER A ), AR5 R Fpearsontf ¢
G3HT . P<0.05SIN A Gl .

2 # =R

2.1 EphA2 5 VEGF-C EB#EBEALRPHRIE
EphA2HFIVEGF-CHE 1 78 B 9 41 4L b iy BH
FKIKE N 65.8% (54/82) F171.9% (59/82)
CEL) T P A i 55 20 2 b BH M 3R S R )
MHKA2.6% . 39%, ERMAFIT¥EX (¥
P<0.05) .
2.2 EphA2 f1VEGF-C ERABRIEZE5BEIGK
REBFIEZ BIMX R
ST R R, EphA25VEGF-CEHKRILY
SBOEAEWRE RN L R Y R /N DL K R o A R R
TR XA (¥P>0.05) , HHFEAKERES
e i il R, A O A A, TNM A A ¢
(¥P<0.05) (1) .
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& 1 BEHLSR EphA2 5 VEGF-C &AM ( x400) A: EphA2 [k ; B: VEGF-C FH#:ZKGA; €. EphA2 Btk
#ik; D: VEGF-C PIPE#RA
Figure 1 Immunohistochemical staining for EphA2 and VEGF-C in gastric cancer tissues (x400) A: Positive EphA2 expression;
B: Positive VEGF-C expression; C: Negative EphA2 expression; D: Negative VEGF-C expression

&1 EphA2 5 VEGF-C kiz5BRIGHRREBFMEMNER [n (%) ]
Table 1 Relations of EphA2 and VEGF-C expression with clinical factors of gastric cancer [n (%)]
EphA2 VEGFC

23 T © 0 w0 LT O & G o
iy (%)

< 60 53 14(26.41) 7 (1321) 14(2641) 18(33.97) 0,078 9 (1698) 6 (11.32) 20(37.74) 18(33.96) 0.12
= 60 29 4(13.80) 3(1034) 16(5517) 6(20.69) 1(345) 7(24.14) 8(2759) 13(44.82)
Mg RN (em)

<5 53 16(30.19) 5(9.43) 18(33.96) 14(26.42) 0,099 6 (11.32) 12(22.64) 18(33.96) 17(32.08) B0
=5 29 2(690) 5 (1724) 12(41.38) 10(3448) 4(1379) 1(345) 10(34.48) 14(4828)
P51

5 46 10(21.74) 7 (1522) 20(43.48) 9 (19.56) 0.138 5(1087) 6 (13.04) 13(28.26) 22(47.83) 0311
i@ 36 8(2222) 3(833) 10(27.78) 15(41.67) 5(13.89) 7(1944) 15(41.67) 9(2500)
PsEL it

&s4k 42 10(2381) 7 (16.67) 11(26.19) 14(33.33) G 7 (16.67) 5 (1191) 15(35.71) 15(35.71) T
sk 40 8 (20.00) 3 (7.50) 19(47.50) 10(25.00) 3(7.50) 8(20.00) 13(32.50) 16(40.00)
TNM 4345

1 40 14(35.00) 8 (20.00) 12(30.00) 6 (15.00) 0.001 8 (20.00) 11(27.50) 12(30.00) 9 (22.50) 0.001
11 42 4(952) 2(476) 18(42.86) 18(42.86) 2(476) 2(476) 16(38.10) 22(5238)
NS5

T 30 9 (30.00) 7(2333) 8(2667) 6 (20.00) e 7 (2333) 10(33.34) 6 (20.00) 7 (2333) e
i 52 9(1731) 3(5.77) 22(4231) 18(3461) 3(577) 3(577) 22(4231) 24(46.15)
RIREE

T/T, 24 10(41.67) 3 (1250) 6(25.00) 5 (20.83) 0.044 5(20.83) 8(3333) 6(2500) 5 (20.84) 0.007
TJT, 58 8 (13.80) 7 (12.07) 24(41.38) 19(32.75) 5(862) 5(862) 22(37.93) 26(4483)
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2.3 EphA2 #1 VEGF-C EARIX5 LVD X &H
T
D2-40bric Mk E E2m Al A (K2) ,
EphA2FMIVEGF-CH 11 5 R IB A LVD 405 i h

A

2 D2-40 seEANRE ( x200)
Figure 2 Immunohistochemical staining for D2-40 (x200)
count of 4)

2.4 EphA2 5 VEGF-C EAXRiZHMEX M

EphA2%E 15 VEGF-CEE 1 W N B &k H 4701,
[ MR F L ZE 160, EphA2#E AEFE LM VEGEF-C
B EmERILF 126, EphA2/E [ E£ILMVEGEF-C
HEHAKR IR HETH], L Sperman FAH K41 R
EphA2FIVEGF-CHE HRBEIEML (r=0.375,
P=0.001) , (%2) .

%2 EphA2 5 VEGF-C ZEFRiAMHEXM
Table 2 Correlation between EphA2 and VEGEF-C protein

expressions
VEGF-C % H p
(=) (+)  (++)  (4++)
EphA2 #H
(-) 3 6 5 4
(+) 4 3 2
(++) ) 3 13 2 0.375 0.001
(+++) 1 1 9 13

2.5 20 | B £ ¥& th VEGF-C. EphA2 mRNA

RIFBREEFmENHELES T

201 B S H 41Eph A2 mRNAAXT F AN
3.00+ 1.48, Mk HL N1.57+0.70, Z7H
iita#E X (P=0.002) ; S5EphA2 mRNAZ ik
ZEL, 2001 5 B FE AL VEGF-C mRNA Xt
Tk g FRsHS (3.33£1.76) vs.
(1.86 £0.94), P=0.009] (%3) . XHPearson#tf
KAy B4t B i R EphA2 mRNAMIVEGF-C mRNAZ
KR IFEASE (r=0.559, P=0.01) (K3) .

© MR IT F EHFFNHFEIH

A: JEALUE (LVD i 14) 5 B: 55441 (LVD 14 4)
A: Gastric cancer tissue (LVD count of 14); B: Adjacent gastric tissue (LVD

15.25£5.41, 14.87£5.71, 3% TEphA2
MVEGF-CHEHAMEIXH (10.95+5.41,
11.00 £5.01) o BRFIK 5 W oR P # 22 7 A 4i it
%23 X (P=0.001, P=0.006) .

N - B
. » RS e L e ]

. \ u

% 3 EphA2, VEGF-C mRNA AR 5EEHAHRHE
XtRIEE (x£s, n=20)
Table 3 Relative mRNA expression levels of EphA2 and

VEGEF-C in gastric cancer and adjacent tissues (xts,

n=20)

HH EphA2 VEGF-C
ERlRE 3.00+1.48 333+1.76
JEE S AL 1.57 £0.70 1.86 + 0.94

P 0.002 0.008
6.00+ ® ®
® °
5.004 °
o0

oig 4.00+ ® e

) . .

3,00 °

= © °

Z 2.001 °

[ ]
1.004 o5 @
[ ]
0.00+

0.60 1.60 2.60 3.I00 4.I00 5.I00 6:00
EphA2 mRNA

% 3 20 B AR EphA2 5 VEGF-C mRNA #5148
RE
Figure 3  Scatter plot for correlation between EphA2 and VEGF-C

mRNA expressions in 20 specimens of gastric cancer

tissue
3 W

B 2 R R AL AT AL S T = A A
e BRI AR R B D, ERHE TR A4 L
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KAJGEEMYT, BEERENEAEA IS,
{EAH T 45 W 96 X SR 5 A A7 30 50 e 10 A b
B, VAT RCR IR B Al A P ORI A
FHUERE B AT EBRE, H K Z 4 i 1E ik
CLEFERS, Hod B LI M R o £ ke
A R MR R W AR A5, EphA2FIVEGF-C
J2 T AT S e 9 R L B A RS S 4 o

E ph 32 1K B 220 B2 i G0 o 5 0% 5E A I UL
i (GPT) FEEUEES IE Y e phrin Bt 1A 45 4 14 % 40 i Y
BB A R AR . VBN Eph ZHE Y 5 2 AR
B, ephrin-A1/EphA2 94 UF S 7E B0 . FLARE |
Kaposi [RJE 7 98 55 2 Fh o 41 20 BE g ot 3R 58
It HEphA2@m £k 5 BB EMBETNM | 2
THIRE . WO EREB L NAEHEVME, 5
A2 B T D2-401E Ky v iR bk 4
RN EESEE, AR HD2-40T 151
LVDIT20 S Eph A2 1 i Ik AA 7R AHOCPE , BT i
— L HIREph A2 R IE 5 B M LS5 5 R A7 7E IE
FOG, B % IR Eph A2 ] REH of B A ik 42 2 1 18 9
W55 78

HAETAFFE" " % B ephrin-A1/EphA24 A A& AT
% 5E-cadherin, B -catenin. VEGF"? | Ras
MMAPK(E S " RAF/MEK/ERK"4: (5 518
SIERE SR 1 el [T O 7 1 ST B2 2 D
KA FEMT (b e 40— 1H] 58 Bk A ) %A=, #Eim
SRR AR RS . AT real time-PCR4E
BB REHLPTEPhA2 mRNAE LK FEREET
oG, R Eph A2 IRy & 1k & 22 B 4% 5
KV, HETHFIR R EphA2FK k5 FLARE"
AR /1N 200 e A 95 T A R A R I T A O
Yuan %" WG R B R IAEph A2 ) R R
HPUEBARR IR F 22, BT HED Eph A28 AT Bl 5
IS A U (8 0 F B bR o (H 2 AR Eph A2 54> 45
I S A S N Y I N A DS A il
FERENE R GBI . A 0B IR
SRR M BV AR B F X S Eph A2 E R, Rk
Te IR L 5 A% B LR S P A R DU 8 s

VEGF-C/2 ik A £ R R 7, RS0 T
WRELE NI Y ZRVEGFR-345 4, il ik
W— RGN, R N R A sy . TR
FE R T, 5T AR A A B R
HE T A 2 b g oA B Mk v ] R AR L 48 A i, DA T A2
o8 P bR A0 M AR RS R AR b R, T
R E R M BUEU BeAh, SEE T L
FIKVEGF-CHE F A 1§ s g 41 20 rh o0 X sl i >

© WA )T i [ & F I F 2P H

Pt DA ORI (SN RV QI A S o ¢
Bk Pk AIKE A, SeaiSaharinen I 5E
gh IR — B, RUDE A LD G Nk e R
20 Ik B A T N O R R R B A
TSR E X AE . RT-PCREE R £ H w4
ZIVEGF-CHImRNA IR KT B 3%/ T s 44,
HE— R T B 5 VEGF-CAImRNAE AM X,
H i XF VEGF-CZ 5 i ik U8 2 s AL il 19 i 5%
3¢ W[5 i 98 A0 Bt A B BB 6% 43 W VE G F - Cfff 9 41 41
FVEGE-CAE T+ 4", VEGF-Cif n] 38 i il
BEAEAEKKETFZE (IGFIR) P FHEHI
(FN1) P2k te LAHEIR, ¥ VEGF-CZ
& IS HZKVEGFR-3, HiJG VEGFR-3M M X
S5 IeBEALEL 33 (PI3K) N E &3t im ik
PI3KAIAkt, 5I& T FEck1/2Bf A, Mk
AR O A A R T A R g IR R K
SERVEGE-CASA AT LS i 1 fib 983 B 3T ik B4 45 %) 2
AR, A R 40 i BB iE B YifE . VEGF-Cil
i 22 Floag 48 R A2 1 bR B AR K B RS, N A F
i i, 46 0 R B AE AT E] . (HVEGF-C H Rl
WAHVFZ AT HLRIN , 72—

AW EphA2 5 VEGF-CFI R & 1 89 A1 & 1
AT R R P TR TR HKF R 2 mRNA SR I
IKFEAFFEIE A G a3, $En /2 B AN P EphA2
S5VEGF-CTE# A HImRNA K | Al A 3t 7] 5 9% Hr
AR R R, AT S BOMORE R I LR . A
5P, Eph A2 gl i PI3K/Aktf5 5 i
T VEGF-C3RiA . Eph A2k [ 1Y /N BL b 5187 3=
KEphA2J5, J& & vl s MR (5 5 4> FPI3K
PR E PN Rz 20 M o 8 K ARG RE 7o i e RE 41 R
Eph A2 5] T JiF PI3K 8 2 1L M Akt (194730 22 54
PR W TR A, 08 e 0 S e 8 400 ) 9 T A AR 0 e 4
MR B8, $ROR AKUEREph A2 PRI T B4 1.
SR B, 2 M/ BRI Fibronectin Y 24 /i 14
EDA R PI3K/AktfF 538 B¢ #F VEGF-CFR ik, 1l
HIPI3K/AktfE 51 J% 5 VEGF-C 1k I W B!, i
I VEGF-CHL & PI3K/AktfE 5 B4 1 ¥0 2 2 —

HARE € W2, 65 5EWNRIEE® D,
EphA25VEGF-CAHE A7, et Bk %5 .
R EAR RSB FEALE], Rr e — 2B BT IESE

S % CHk
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