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[#HZE] HM EERIMETT S N & 4 K A C(vascular endothelial growth factor C, VEGF-C) | # 1k [N 7 3% {4
(Cys-X-Cys receptor 4, CXCR4 ) Kz H e {4 5L 5 40 i 777 2 [K] -7--1 ( stromal cell-derived factor 1,SDF-1) £ SR Hep-2 40 otk o
(s M HAE R AR S b VR . ik D43 51 RT-PCR 2 Western blot A5l i J Hep-2 Zf g CXCR4 mRNA
M H AL ML SDF-1 5 CXCR4 7 ER5 PR (AMD3100) 11 FH RS W Hep-2 ZH ¢k o VEGF-C mRNA FlIiE H
FeARIKOT AR s @R H SEmE N L U (MTT B 23 ) 0 R (R BEFE 4L SDF-1 L J2 AMD3100 /E i /5 Hep-2 41 it 3%
B AL s B Transwell /N3 3L RS K 1A HIMR 28 S5 30 K6 I AN ) v B J 20 A SDF-1 LA K AMD3100 % Hep-2 20 i j# Ak 1% 14 11
M, 850 D7 mRNA LI 1K, CXCR4 2 VEGF-C 1E Hep-2 AiffIbk P 344 5 5k, 7E R [RIVR BE B2 A SDF-1(1.,10,
100 ng/ml) YEH] Hep-2 AHfiutk 24 h J5,VEGF-C BYRIEB._EiH, BA U R 050 SR8, JFREDE 1 we/ml iy CXCR4 4R 5=
PEREHUH] AMD3100 BHWT ; @55 B 20 (R ALPEAY Hep-2 41H) F1 10 ng/ml SDF-1 20 He45,100 ng/ml SDF-1 247 B S (e b i
AR TEAVE (P <0.05) ,FFAERE 1 pwe/ml 1) AMD3100 BEIKF ; @5 %F BEZH F1 10 ng/ml SDF-1 £ 145,100 ng/ml SDF-1 2H
(RIS A7 FH 5 P e A0 MLEE A% FR Z2 VR (P <0..05) , AR AE®E | we/ml (1) AMD3100 FFHMT. &5i& SDF-1/CXCR4
AW S VEGE-C P[4t 325 e Ja8 200 0 U 55, vl S~ Tt bk L2 6 7% 8 T o

[x@iR] 4R, B0 Welied ; i A8 N B AR R K - 324K, CXCR4; #afkH 7 CXCLI2
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Effect of SDF-1/CXCR4 axis to homing of laryngeal carcinoma cell Hep-2
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[ Abstract ] Objective To investigate the in witro expressions of chamotatic factor CXCLI2 [ also
known as stromal cell-derived factor 1 (SDF-1) ], the receptor of the factor, Cys-X-Cys receptor 4 (CXCR4)
and vascular endothelial growth factor C ( VEGF-C) in human laryngeal carcinoma cell line Hep-2 and their
roles in the homing of laryngeal carcinoma. Methods The expressions of CXCR4 mRNA and protein in Hep-2
cells was detected by RT-PCR and Western blotting, the expression of VEGF-C also was evaluated before and
after incubated with SDF-1 (1, 10, 100 ng/ml) or the antagonist of CXCR4 AMD3100. Methythiazolyltetrazolium
(MTT) assay was used to analyze the effect of different concentrations of SDF-1 on the proliferation of Hep-2
cells. Transwell invasion chamber and matrigel were used to evaluate the effect of various concentrations of
SDF-1 and AMD3100 on the migration and invasion of Hep-2 cells. Results 1) The CXCR4 and VEGF-C
were both overexpressed at mRNA and protein level in Hep-2 cells, and the expression of VEGF-C in Hep-2
cells was up-regulated with a concentration-dependent model, which was inhibited by CXCR4 antagonist (P <
0.05). 2)SDF-1(100 ng/ml) significantly enhanced the proliferation of Hep-2 cells compared with the control
and 10 ng/ml SDF-1 groups (24 h: 0.585 +0.051 vs 0.425 +0.045 and 0.428 +0.039, P <0.05; 48 h;
0.631 £0.062 vs 0.497 £0. 067 and 0.532 £0.039, P <0.01). This enhancing effect of SDF-1 was signifi-
cantly inhibited by 1 wg/ml AMD3100. 3) The levels of migration and invasion of the Hep-2 cells treated with
100 ng/ml SDF-1 were significantly higher than those in the control and 10 ng/ml SDF-1 ( migration; 286.7 +
24.7 vs 48.0 7.2 and 147.7 £37.0; invasion: 40.5 4.5 vs4.0+x1.0 and 17.7 £2.0, P <0.05), and
was strongly inhibited by 1 wg/ml AMD3100. Conclusion SDF-1/CXCR4 can in coordination with VEGF-C
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promote homing of laryngeal carcinoma cell line Hep-2, and may be a new pathway to prevent laryngeal carcinoma

lymph node metastasis.
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g S — P LA L TR S S A iR, o
WL A5 FE R AR AL ISR — B — I, AR AL
T HFT A 2TE R, Ak A EA - CXCLI2
BB 5 40 A7 A K] -1 (stromal cell-derived factor
1,SDF-1) , 5 H#10L H 732 {& ( Cys-X-Cys receptor 4,
CXCR4) et fie ik 2 Fh e 2 M35 A= G288 B o LA
SO bR 5 g ) ) AR 28 VR TS DDA
K, Ik E PR P 2 o 2 B TR RN BT 259
1k —11 ) {H SDF-1/CXCRA 7 I 5 bk EL % B H
VEH e 2 — 2D AR o A5 38 2 A e s Hep-2 4
Hakk b 524k CXCR4 (3235, W1 4R T 5 1
BN 2 A K A T-C (vascular endothelial growth factor
C,VEGF-C) Z [a] () # B.AE H , 3F %} SDF-1/CXCR4 fE
FHT By i MG A= (=28 RO IE P4 T AR N 23 AT
LIS SDF-1/CXCR4 175 5 M s 200 4 5 1 640 2L 2
AR LS IR A

1 RS

1.1 fmpdEics £

N W SR 200 6 9 200 L Bk Hep-2 (b ¥ 20 L ) 35 9% T 10%
FRZE B B TR Cb , 2 XA K Al M e T 5 . Al b 37
J(RPMIL640, 3 [F GIBCO & &l) , i 4= 1L 7 (AT U 2= A
F) o MMLV %% 557 & ( Gibeo-BRL USA, fi 35 4= ¥4 R
8D ,RT-PCR 57 £ ( TaKaRa /A7) , CXCR4 ¢DNA \VEGF-C
cDNA .GAPDH %% 5| ¥ fi ( TaKaRa /A 7] ) & i, Matrigel Ji
(% [H Sigma A H] ), HE2 A SDF-1 (3£ [E Pepro Tech /A ],
Catalog number;300-28A) —20 CA%7E, Sadii A VEGF-C £ FifEHi
1A (Zymed 237] ,USA) , adi A CXCR4 £ 75 [ Hi 4 ( eBioscience
Catalog Number:14-6009)
1.2 F&*
1.2.1 RT-PCR #:MMEss Hep-2 4 i CXCR4 mRNA Ay £k
L% CXCR4/SDF-1 %} VEGF-C W)1EFi B AR o A 4 4
100 ng/ml SDF-1 #1100 ng/ml SDF-1 + 1 pg/ml AMD3100 £H
(FSEH 1 pg/ml CXCR4 $E52PERE B AMD3100 %5 2 h 5
FEAMA 100 ng/ml E 20 A SDF-1) .1 pg/ml AMD3100 21 %} A&
H CRIAEAT 27 0% Y Hep-2 4HifL) o $REUSSZH 5 RNA, 38 %%
4 cDNA P4 1 CXCR4 & VEGF-C, ) GAPDH 5t HE
AMD3100 j& CXCR4 W45 S PERE P, 1 peg/ml v B 2
1k HIV BE A 20 M B S A v 0, Nt F 128 A 1 pg/ml
AMD3100 fE ] T Hifk iF . HRIE GenBank §1 VEGF-C ,CXCR4 fi)
IR A BT 51 9 P 1 40 R VEGF-C IE X 4, 5'-CTTCT-
TCTCTGTGGCGTGTTCT-3', [ X ##, 5'-GTCTCTTCTGTCCTT-
GAGTTGAGG-3"; CXCR4 iF X %#,5'-CTATGCAAGGCAGTCCAT-

GT-3', Jx X4k ,5-CAATACCAGGCAGGATAAGG-3" ; GAPDH IF X
4% 5'-ACCACAGTCCATGCCATCAC-3', )% X 4%, 5'-TCCACCAC-
CCTG TTGCTGTA-3', 44 J Bf # /N4> 51 4 : GAPDH, 450 bp;
CXCR4,282 bp; VEGF-C,303 bp, LK JiE LABER S R G UR
1.2.2  Western blot 4341 Hep-2 #fiffirp CXCR4 & %35 VA MK
CXCR4/SDF-1 %t VEGF-C (B IFEEmM U ER .
ZIRUE B P R ERUER L H Uk e R P, A e B o A
CXCR4 ST N HLTEREDLIA(1:500) , 76 45 4b BRZH A 5 v i A B
Pt VEGF-C ZTEReHTiAR (1:25) , TR 19 — T (1:1 000) ,
R bR A OC RS WA, LI A 3 IR,
1.2.3 MTT il E2H A SDF-1 %05 Hep-2 40 i 14751 B8 1 1Y
M R (5% BG4 L3 ) 55 75 (0 240 i B it 1 x 10%/
200 pl KrAnpEimnA 96 fLAR , W E 6 4. X AL (R IR 254
B9 38 %) Hep-2 4N g), 1,10,100 ng/ml SDF-1 41,1 wg/ml
AMD3100 + 100 ng/ml SDF-1 41 (1 pg/ml CXCR4 #% i 7|
AMD3100 /EH Hep-2 401 8 30 min 5 il A 100 ng/ml SDF-1),
1 pg/ml AMD3100 241, 7 24.48 h J5, &fLANA 20 pl MTT
(5 mg/ml) 37 CHRLEMH 4 h, 5% L35 . BALINA 200 pl
DMSO, 7% 10 min, 7€ B G 2 K00 AY =, 570 nm P 4 Ab I
HAOLE
1.2.4  SDF-1 %} Hep-2 40t (K A ST B Ko B 410 i) 52 46
H Hep-2 41 i AV I 375 55 5 V0 ) o B0 40 o Vi, 2 IR SCHk [ 3
HITEE, LLEEFL 2 x 10° N4 T Transwell /28 (24 mm JH 42,
8 wm fLF2) M L&, # LRSI, A SR 1.3 4.5,
6 AN 2 x 1AM IMA F %, ¥R 3 E5L, T 37 CH 5%
CO, 44 H 78 18 h, L) PBS A4 2o /N P RS TH i 4t , 95 %
B LI 2 HE Jeta prEm e d B, 68T A RO s E D
5 AMET (%200 %) 940 MO ER, 3o M e B i A e A8 4k
1.2.5 SDF-1 %t Hep-2 4 i {ASMR 2225 FHTC I 55
FEW NS Matrigel 7 B R 10 mg/L, 4 H B 47 1Y Matrigel 4 76
Transwell /N T2 N, Tow 5 0 BRI K iR SC86 4
SAIMATE, #1583 81, F 37 C 5% CO, KAl 4 10 B3R
T 537 36 h, B Transwell /NZ, FHAR SR 2= 20 MR 0 8205,
95% RS 8152 T = EAZZ2 AN 30 min, HE Je | v P s df
o B TNHAREIFRENLIT 5L 5 N LEF ( x 200) Hr Ay 40, RoR
iR 240 B 1 4 28 T AR Ak
1.3 %it¥75%

DL b A S5 53R SPSS 13. 0 8447 o1t 24 097, 45
TR R I 2 A FE A S BB 1Y) 22 58 LR 7 2550 #T

2 HR

2.1 Hep-2 zafe P CXCR4 # & ik
Hep-2 4fijifi s CXCR4 mRNA A3k 7K 4 (0.70 £0.10) ,
CXCR4 75 [ 2 3 A 2535 (0. 84 £0.07) , ULE 1.2,
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M 1

600 bp—

500 bp—
400 ])p*’

300 bp—

<—GAPDH 450 bp
«—CXCR4 282 bp
200 bp—

100 bp—

M: 47 ;1 Hep-2 2m itk
1 RT-PCR #:il| Hep-2 #H i1 CXCR4 mRNA H) 5%

qHsﬂcﬁn 44x10°

CXCR4 40x10" —
i i

&2 Western blot #: il Hep-2 41 CXCR4 E[’:‘l BRIk

2.2 SDF-1 # A #7 & Hep-2 %m i ¥ VEGF-C mRNA
Fo kG #y R A

FHIE 3.4 T UL, 5% BB 20 (0. 85 £0.03,0. 66 =0.08) L3¢,
FH 100 ng/ml T 41 A SDF-1 438 Hep-2 4iififd 24 h J5, VEGF-C
K mRNA 1FEE0] Wi (1.82 +£0.16, 1.68 £0.10, P<
0.05), JH1 png/ml ) CXCR4 [ 5V 22 A3 51 AMD3100
RIS , VEGF-C 2 1 & mRNA B’Ji’%ﬁﬂﬂixﬁﬂﬂ%ﬂ (0.29 =
0.02,0.37 £0.06, P <0.05),

-L S VEGF-C 47x10°

1.5 88 48,2, 100 ng/ml SDF-1;3:100 ng/ml SDF-1 + 1 pg/ml
AMD3100; 4:1 pg/ml AMD3100
E 3 Western blot #:illl SDF-1 5 AMD3100 {£ /5 & 4B
VEGF-C EEHIFRIL

M 1 2 3 4

600 bp—|
400 bp—
300 l)p/'
200 bp~”|
100 bp—7|

—GAPDH 450 bp
—VEGF-C 303 bp

M. ARfE; 1 s B4, 2100 ng/ml SDF-1; 3.100 ng/ml SDF-1 +
1 pg/ml AMD3100; 4: 1 pg/ml AMD3100
E 4 RT-PCR #ill SDF-1 AMD3100 /£ i J5 & A MAE
VEGF-C mRNA B3R %

2.3 SDF-1/CXCR4 1z 5 #h 2t Hep-2 2m il 3 75 4% 71 64
Yo

FEAR ML 25 0F T 4597 24 h ), Hep-2 43 5 68 7 %) iR 41

551,10 ng/ml SDF-1 20 [ 4, 22 S B RG24 L (P >0.05)
100 ng/ml SDF-1 £ 435 5%} B84 ,1 .10 ng/ml SDF-1 41 H 454
MuFETE e S 2 0 B3, (P <0.05) . {H 100 ng/ml SDF-1 +
1 pwg/ml AMD3100 £ 5 100 ng/ml SDF-1 20 [ %%, F 44 5 15 T
W S A (P <0.05) 51 pg/ml AMD3100 415 % B 41 L4
E BTG5 L (P >0.05), 3748 h J5,100 ng/ml SDF-1
2H 5550 BRH LLAs, B 5E A I (B85 (P = 0..000 1) 57 100 ng/ml
SDF-1 +1 wg/ml AMD3100 £ 5 100 ng/ml SDF-1 £H M %% , #44i
PRI RAHMEH (P =0.000 1), W 1,
%1 CXCR4/SDF-1 {& A#i/5 Hep-2 4AREIE5E /14
[ D(570), x +5]

215 2% h 48 h
X AL 0.425 +0.0452 0.497 £0.067"
1 ng/ml SDF-1 £ 0.426 +0.028° 0.501 +0.018"
10 ng/ml SDF-1 24 0.428 +0.039° 0.532 +0.039"
100 ng/ml SDF-1 41 0.585 +0.051 0.631 £0.062
100 ng/ml SDF-1 +1 pg/ml AMD3100 41 0.414 +0.068? 0.512 +0.027"
1 pg/ml AMD3100 28 0.301 +0.005° 0.346 +0.057"

a:P<0.05,b:P<0.01,%5 100 ng/ml SDF-1 481tk

2.4 SDF-1/CXCR4 125 4h st Hep-2 fm i it #4548 /1 64
EAL]

RATH M Hep-2 ZHMI%SL, % BRZH 5 1,10 ng/ml SDF-1 £

HE A B 255 (P <0.05) o 100 ng/ml SDF-1 41 5%fHR2f,

1,10 ng/ml SDF-1 £H Hass 4 i 1442 (P =0.000 1), 100 ng/ml

SDF-1 + 1 pg/ml AMD3100 41 .1 pwg/ml AMD3100 4143 % 5

100 ng/ml SDF-1 21 Lb A 358 B0l (P <0.05) , L3& 2,

%2 CXCR4/SDF-1 {EFIRI/5 Hep-2 HFIEI B RIZFEHE
EH (3 =)
2053 RATRIANE  RARZENANIE
Ko HEZH 48.0+£7.2P 4.0+1.0
1 ng/ml SDF-1 4 65.7 +30. 42 10.7 2.7
10 ng/ml SDF-1 4 147.7 £37.0% 17.7 £2.0%
100 ng/ml SDF-1 21 268.7 +24.7 40.5 +4.5
100 ng/ml SDF-1 +1 pg/ml AMD3100 34.5+23.9¢ 7.5 +2.0°
1 pg/ml AMD3100 21 30.0+£7.2¢ 3.0+1.0°

a:P<0.05, 5af B4ib4;b: P <0.01,c:P <0.05,5 100 ng/ml
SDF-1 4B rb

2.5 SDF-1/CXCR4 1%
EA
ZE1d Matrigel [ Hep-2 414k , XJ #4415 1,10 ng/ml SDF-1
HILEBA W27 (P <0.05) . 100 ng/ml SDF-1 2 5% fi4H ,
1.10 ng/ml SDF-1 £ Fe#5ts i B4 % (P =0.000 1), 100 ng/ml
SDF-1+1 pg/ml AMD3100 2.1 pg/ml AMD3100 £ 5 100 ng/ml
SDF-1 Z1 tb e W gl (P < 0.05) , W3k 2,

3 itig
IR 368 1) bR L 235 e B — L i) BB 3 AR A R i 2

B2 (X H B B R LR T AL/, B3 1996 4F
Joukov ZE 4GB T VEGF-C A LA AL 15 bk 0 45 1%

sh3t Hep-2 2B otz £ 4 1 64
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A SRR LA A L O e 2 U L R A
RIS, O BFIE IR S A B UI A o dialn, Bk
Z TG UESE SDF-1/CXCR4 155l A W14 M ygd 11
SRR R B AR, B 2B — B A B b
JEBIGIT L RS R R ) B A )R AR A
AN R I A5 AN [R) R e R 08 SR A AFRASE o AN [) Jiebid 4
YUK BB R PR RS 7 s Ul Paget™ 9 Fh 701 4
bt ST VRN o = B S T L A N AR A
AR Y bR A R B g R M, nE S & R
WRELSE B 45 . Muller %0 ZE LIRS IO BT IS i
WA FLIIE IR S M e B8 5 e 1k IR T 32 AR L A %
ST IE , T B 45 v R 96k B P R T LA B 5 T 4T i fi
fg 43 SDF-1, B 5 Mg 4 i - ) CXCR4 32 (K AH 45
B, A 5 e 200 B [ bk B A RS B, A IR B B R T
7%, H CXCR4 F5470 7 BE . 35 410 1l LA i sh A 7R f 2
PSR . BT, CXCR4 #E B 7E 22 Fh bR 41 i
a3k, H 335 CXCR4 1Y g 40 i, 7 EZE SDF-1
Rl FEGIT, 30 B R B IH 1 FAE A e A e A R A
N SN T A SEE A ROk =7 A )3
S S L P B RN S A R /N T CXCR4 141
T RS REAR g i 3 7 S5 1 R RE 1T o

AR ZH 2 5T E S g H 2L ) CXCR4
VEGF-C 25383k, P 1Y 238 12 1 38 1R AR G, i Hogk
Bk 25 40 h A SDF-1 By B ik, =& 50
SRR E 45 B S A e . R I EL 4 R i SDF-1
Al gt CXCR4 B H:E H T Bk 45574 8%, 5
SDF-1/CXCR4 5 VEGF-C 7 Mg 9 bk [ 25 %4 §% o 2 rp
ERIEVEH . AiE—2 T f# SDF-1/CXCR4 7E M I
S DS AL TR R AR SR A5 AR TR
Hep-2 Zfififi v, CXCR4 5 VEGF-C mRNA L&A E
BRI, X 5 40 X o R 4L 2L B 5 L R P B
O SR AR X 5 g R4 B 9 R A AT, 7R
HNJEE SDF-1 4 H Hep-2 411l J5 , VEGF-C mRNA
EHERWAE LA, 25N e R8P, X5 JIANG
ALk BT B9 Bl — 2, 78 SDEF-1 (R F, BR 52
FEANML VEGF-C Ay Rk 3R, DT HG 5 982 40 i 12 28 1T
PR B RE 1, 31X 2e4E F AT g bt CXCR4 B v B ST {4
ik . AARshazst 2 Z28H SDF-1/CXCR4 5 VEGF-C
feii 3 PI3/Akt F1 MEK/ERK i #2 A 5.9 77, SDF-1/
CXCR4 m[{g #f VEGF-C () Rik [, J i >k, VEGF-C
N REfEHE SDF-1/CXCR4 &A1, M TE jli— ™ 1E
FSERN, Jinak fgeg 0 ¥ 7% . BRIk, FATTIA R, SDF-1/
CXCR4 5 VEGF-C Z [H) #77F 3¢ U3 [, HoAH 5 77,
PRREAE A S0 2 T 0 g 9 S000M L 25 56 7%, SR
RS [R5 0] BB — oI B X A5 g 1) i A48 o

X G 20 g A0 AR L O 9 0 BF 5 e
52, SDF-1 BE AR E TR AT A 3 3 41 1 33
FAEAERE S D S A A A a8t P R o R AR
MESTE I & A 28 B A, i SDF-1 I i 56 1) 41 37 9 21
M35 A AE I R AR AR T . ADFSE R B, e
HREFR ST SDF-1 0] LUl CXCR4 BH 4 2 18 1)
Hep-2 4345 , I 4% CXCR4 R SPER5Hi7H] AMD3100
FEAm], I H 24l AMD3100 L AEf0 il LRy . 55 %)
ZE g 0 EIEROIF AR T AR AR bk L
M4 R TE " % B SDF-1 ASHE 5|k 40 i35 7
BAVAR , LRSS B A [F) AL T 41 b AN ] 0 48 i
b S E NI B =006 4 S 2o WY (IR o 0 ol N e
AW MTT J 7225050 & I E 41 A\ SDF-1 g
XIS G 7R 550 T 19 Hep-2 4 i (9 £ 47 3 5 Fn %
FEAC B , X U500 RB B CXCR4 ¢S5 Pl
AMD3100 40141, 136 B SDF-1 o M Jo 20 Jfd (4 356 5 (49 2860 17
JEIE L CXCR4A SRA LI

JieE B A= 2R R B o — > S 2 7R v i
0 it 5 375 K RS P BN PN B 4 2 2 P e 4 B iR T e
BEEHL ) EE A, AT T Transwell /N
S Matrigel {2285 R0 Hep-2 4 g 1Y & Ak S 4= 2244
5T B~ SDF-1 %} CXCR4 55223k ) M5 958 Hep-2 41l g
YIRS Mo f= 280 F A2t ) ) e AR M, HLRE 4 CXCR4
FESF PSSP AMD3100 il X5 Muller™ EfifR
ARG R 5 e A 9 0 R 0 BIF 9 4 SR AR AL, i
JHF IR EL 5 5k e B & A e B (W AL 40 By F SDF-1 1 5
ik, S IEFLIE M g SR E PR AL, B R ARk CX-
CR4 (Wihyg 20 M, vl Be7E SDF-1 fafk A= 5| T, Wik i
Tofs FE T B S A T A = A TR A R BB 28 . AT B B 2%
HRRERNE o HIIRATINH SDF-1 GE6% 1242
it CXCR4 1EF T By 40 i & A= 085 I AR 48, i3
SR g K A SR M T 2556 RS o

B2 AT BT 45 R 2 B SDF-1/CXCR4 /£
Yy AE MR AN ) G5 R AR 2RI L AR Ok
G — RANPW T BRI T AR 26, IS
VEGF-C Bip[a] B 42 42 1 0 96 40 60 1m) bk L 25 2 8 51,
SDF-1/CXCR4 A= ¥R 7] fig 5 VEGF-C — i Ji 2 M
PR LA RS A FRR AT I — BN . P
Il R 55 FE R AT FEKS A B B A T 22 (iR B, A B T3
fli T

S E 3k
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