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The role of CXCR7 on the proliferation,
adhesion and invasion of Hel.a cells

SUN Wei, CAI Shaoxi, YAN Xiaoqing, CHEN Sijia, SONG Zhen, YE Qunfang

(Key Laboratory of Biorheological Science and Technologys Ministry of Education, College of Bioengineering,
Chongqing University, Chongging 400030, China)

Abstract: Stromal cell-derived factor 1 (SDF-1) is a principal regulator of tumor invasion and metastasis.
SDF-1 had been considered to mediate biological process through its unique receptor CXC chemokine
receptor 4 (CXCR4) for many years. Recent studies reported that SDF-1 was also a ligand of a novel
chemokine receptor-CXC chemokine receptor 7(CXCR7). It was confirmed that CXCR7 plays an important
role in invasion and metastasis of several types of tumor induced by SDF-1. However, its role in cervical

cancer is still unclear. In the present study., the expressions of CXCR4 and CXCR7 on Hel.a cells were
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detected by Western blotting and the effects of CXCR4 and CXCR7 on cell behaviors were tested by

blocking with their antagonists, respectively. Cell proliferation, cell invasion and cell adhesion were

evaluated by MTT, Transwell assay, adhesion assay, respectively. Results reveal that both CXCR4 and

CXCRY7 are expressed on Hela cells. The proliferation, invasion and adhesion of Hela cells induced by
SDF-1 are inhibited by CXCR4 blockage or CXCR7 blockage. These results suggest that CXCR7 can
mediate proliferation, invasion and adhesion of Hel.a cells induced by SDF-1, which indicates that CXCR7

is a potential target for cervical cancer therapy.
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Jf s 52 4. Burns %07 & B CXCR7 7 HelLa 41
WA s H AR H AT R B A %8 T CXCR7
T BE (4 40 M R S 1 A B 5 LA E SR A A A B
FER G 2R FY /N 43 35 HUR) 2E AT 4R Ah 15 BT ) b
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B S HeLa M (FHEE =4 REHL 50
G2 BT D) 5 NG KN B2 48 Ml HUVEC (H
AR 2 H L AR %) s DMEM (HyClone 23 #))
FBS(HyClone 2 ) ; SDF-1 (PeproTech 2 &) ;
Transwell /N 2= (Millipore 24 &, & L £ f 8.0
pm) s 24 FL K FF ML (Corning 2 )5 96 FL £ 7 M
(Corning A H]) 3 45 f 5 Gl T AR T4 TR ) 5
MTT 20 g 1% 5l Ko 20 B 25 P A DU 4t 50) & (L Ak A
Y1) s Matrigel (£ [ BD A 7)) ; CXCR7 1) 4% bt 7
CCX733(H £ [ chemocentryx 23 ) Penfold 1% +
B .CXCR4 W H5HL 7 AMD3100 (Sigma 23 #l)
GAPDH £ 3t (b5 P IEMZA 7] s CXCR7 R £ 5%
Bt /& (Epitomics 23 7)) ; CXCR4 iy B 55 B Bt 1A
(Epitomics 24 ) s AR i A AL ) B AR 10 ) SE- i S —
PrAb st P2 e AR E ARG R A FD.
1.2 FHi&
1.2.1 Western blotting ##] CXCR7 & & K -F & &

WOAR W8 A KR Hela 40 0, 42 5040 i 5 &
FI. ok BCA ki 47 8 F @ it 5 . o 3 F R L
5XSDS FREZE W LA 4 ¢ 1 By ELBIIRA) . B T bk
WS 5 min. 8RR S B AL B AR AR R —
H.F 10% ) SDS-PAGE # g E 47 LK 0 8. 43 &
M & E PVDF B . 5% IS 958 %= IR
HH 1 h 5. 2% m A CXCR4 HL & (1 2 100),
CXCR7 #H & (1 : 1000) fil GAPDH #tfk (1 :
1000). 4 CHEE R, L TBST ¥EME 3 ¥k, &Kk 10
min, 23 5T R 2 450 Ak ) Bl A 2 Y SE B b
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(1:5000), EME 1 hJ5. L TBST ¥ 3 K.,
YR 10 min, )5 Y H ECL B,
1.2.2 MTT %l % 4n f3g 75 5% 36

B KR ZS B9 HelLa 4010, 0. 25 % fy 1B
it Ak TR B A R . S 1026 i A i T
DMEM 15 5% 55 1 % 240 M % B2y 1X10° /mL, 44 48 il
PRI T 96 LAR . AL 100 pL . A 75 45 L 40 A 50k
10" A~ F37 CL5% CO» Z T 55 3%, 15 4 i 58 &
W BE 5 B4 & 0. 5 %0 iR 4R 1T 9 DMEM B 5% 2.
WMLyl 4 ADNSER TN 1 DXL, 4 DS
A3 A SDF-1, CCX733+ SDF-1, AMD3100 +
SDF-1, CCX733 + AMD3100 + SDF-1. #% i #I
CCX733(1 pmol/L) 8 AMD3100(1 pmol/L) 45
Y ML T 30 min, A5 BN AE L R F SDF-1(100
pg/L). 25 [ B4l Bom & 0.5% B 4R i 1
DMEM K256, 415 5 P~ F479L. THi 5% 48 h )
SR 50 pl 89 MTT, 462 & 4 h, g b
W LN 150 pL DMSO, 8 R AK#E IR 7% 10 min, 1F
45 5 W 3 5y S A O FH BB AR AXAE 490 nm A I A FL
SR EE. LA A $E A 4t M, % 0.5 %0 16 4 1 TE /Y
DMEM ¥ 32 5 MTT #l DMSO (1) % 7 %) B8 40 k47
1.2.3 Broempbly & M % o0 i0 4 T 52 5

HUVECs ZHHiLL 1 X 10° 4~ /4L 0 %5 BF 3 #p T
24 fLAR .37 *C 5% CO, M75H P b 15 55 77 BOK 55 1]
4K Hela 40 M, PBS 5 &, Hela 4f }i 55 55 55 %5 4%
F WM E 30 min, SR 5 40 4 A0 B CRE 20 40 i S Kk
5X100). ¥ AL 53R 4 A SCE A 1 AR IR L 4
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¥ SDF-1(100 pg/L). =5 FI X B4 Hom A JC g 1Y
DMEM §5 37 3. 3 26 4b B 52 (19 40 B2 Jin 210 99 2 40
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SRR k. 2Ot BB TR (X100, FEALEC 5 4
PREF S 31 B0 A L EF P9 A 4 gk, R 3 IR, B
¥IA.
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LS54 E 30 min 5, FEMA 600 pL & SDF-
1100 pg/L) B TEIMTE DMEM }; 33, 55 1 4528
HAFEIMA 600 pL & SDF-1(100 pg/L) 8 JE IfL i
DMEM §; 35 5E. T37 °C.5%CO, &M F i3 16 h.
B Transwell /NE, F A28 50 e 48 L 08 08 1 % 1
B A0 B, 08 R = A A A 0. 12045 MR 8 20
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BEMLIRC 5 S HLEF T8 S LT N 1 AR, B 3
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Fig. 1 Western blotting analysis of HeLa cells
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i) SDF-1 B i & #255 Hela Z0AYIGFEAE S (79.5%
+4.1% vs 100% £6.7%, P<T0.05); 2r # 0 A
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21 i B 14 5 BE 7 (89. 1% £3.9% vs 100% +6.7%
79.6%+5.9% vs 100% +£6.7%, P<<0.05), H 5
FHIT CXCR4 #H LA . BHWT CXCR7 X 310 il 240 g 3%
BRI R(79.6% +5.9% vs 89.1% +£3.9%,
P<C0. 05). [Al B A 2 i 40 300, 400 i 20028 5 5
FH W CXCR7 9 8% 5 — 8 (74.5% + 3.1% vs
79.6% +5.9%, P>0.05). WL 2. 45 F %W,
CXCR7 REMSAEUE Hela 20 i Y 38 5.
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SDF-1 (175 548 FH AT i B 8 b 410 <51 200 6 10 45 BT
J1 R E WSS (56411, 3 vs 103. 6425, 8;38. 2746.5
vs 103. 6+25. 8, P<C0.05), H 5 FH K CXCR4 #
B, BT CXCR7 (9 40 24 R s S B i (38, 27 46. 5
vs 56+11. 3, P<C0. 05). [AIBF A 2 BS540, 30 i
SRS B B BT CXCR7 MR —30(37.245. 7 vs
38.27+6.5,P>>0.05). L& 3. 453 F M. CXCR7
RENSHE = Hela 41 (4K B BE 7.
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=0 SDF-1=100 CCX733 AMD3100 CCXT33+AMD3100
SDF-1=100

MTT &4 M BB CXCR4 5 CXCR7 % SDF-1 % F19 Hela 41
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Fig.2 The effect of CXCR4 or CXCR7

on the proliferation of HeLa cells
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vs 28.4 £ 6.4, P<C0.05); 43 4l i A CXCR4 5§
CXCR7 WyF5HLH] . SDF-1 145 S 41 FH ol B S 40 4
AN 1R 28 HE 1 B E 85 (7. 2+ 1. 7 vs 28. 4+6. 45
11.643.3 vs 28.4 4+ 6.4, P<<0.05), H 5 B Wr
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Fig. 3 The effect of CXCR4 or CXCR?7 on the adhesion of HeLa cells
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OB (7. 21,7 vs 11. 743. 3, P<C0. 05). Wi fil
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{7 % AL F SDF-1 78 13X — i 72 o & 4 25 2 AR
AU CXCR7 3 4F 3k & LAY 2k 57 T CXCR4 Y
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CXCR7 kA . X 5 Meijer 2 1 Wang 10 g
GE 4 B — 2, AT BIE 9T & IR AE 25 W i CT26 ., 88 1 98
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e T ath
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T 40 A o 2 ORI VR L LA A0

FE b 968 42 28 5 B xR o, e 4 R S DY B 4 i
ARG B 2 B B 0 S U 4B TR 2 R B gD R L 7
B AR 92 40 B b L R R 2k CXCRY fig g ot 1 e £F
A H (FN-D RS R 8 3 11(CDH1D) K {2 #F
Ve 240 JEL 5 N L AR 4 P 2 4 i CHDMEC) B Rk
BAF. S TFF 5% 38 2o A S 240 JEORY B 52 56 & B, SDF-1 fig i
#E HeLa 4 JfL 55 P9 Bz 40 M (% A% B, BH BT CXCR4 5
CXCR7 #hBEMI ] HeLa 40 M55 P4 B2 40 i (4 K B, I
H CXCR7 4 L 1 i 30 1 20 R 0 o W 2, U B 7
SDF-1 153 19 HeLa 4 s 5 N F 248 MRS BE 9 o #2
H1, CXCR7 Al g & £ 20 7E H.

i 2 ) PR R O T AR 2B R ). RBHR
SR I e B A I A W 2 R R S A I DR VA T
YR U o 2 f B R A i i) B R R AR
53 L Transwell /NZ AL, ifF 58 CXCR7 76 b 12
Zrp o m R EM. AT K I SDFE-1 6 W 2 &
HeLa 41 ffl 1 12 22 & 77 . L W7 CXCR4 5 CXCR7,
SDF-1 5 5 % it Matrigel 19 Hela 40 9 ¢ 0 2 U
/b VTR 20 B 42 7% BE 0 B ek 55, O H CXCRA4 #%5
B0 8 A0 S R T Sy S L T R 4N R AR 2R A A
AR < TR 200 6 5 A I A K I % i 9 A0 i 1 S ) i
B8 M40 I [ 5 fift 2 P 98 40 B4R 28 10 B B0 IR E X
A od, R4 B E A B (matrix
metalloproteinase, MMP) {2 & & & #I4E H. 58 &

35F b

30r

cells/field
[l
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SDF-1=0 SDF-1=100 CCX733  AMD3100 CCXT33+AMD3100
SDF-1=100

(b) CXCR4EECXCR7A HeLaZil Hi f 25 it 1 (17 5y

* Rk 5 YL (SDF-1=0) AW B 22 57, P<0. 05; # £/R 5 SDF-1=100 41 LI
B 22 5, P<<0. 05; ARRAZ BAFAEI B 257, P<0.05 (BALREL 31K, n=3)
B 4 CXCR4 3 CXCR7 X} HeLa 40 if1{Z Z && 71 9 %2 M
Fig. 4 The effect of CXCR4 or CXCR7 on the invasion of HeLa cells
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M CXCR7 fig W = Z M & L & J8 & O M. 46
MMP-3, MMP-10 Fl MMP-11M [y 3¢ 55 7K -, ok 184
S 9B A0 R Y 4 28 BE 1. FRATTHE DN . CXCR7 i 1k
Hela 4} 191278 7] fig 5 SDF-1 1% 3 i Hel.a 40 iy
Ay WA HE 5 42 A 4 A (MMPs) A . 3% — Al fig f HL
HLRE = FRATTAE A J5 W 5 i EE SN 2

BARC A WFFEFE M, CXCRT 78 Ih 98 240 Wl 1) 1= 28
MM R kiR AR EEX T HA W AE
W2 S5O0 1 LA A 5 30 I 3 22 A g 1A
TE4+i6. Burns 255 BF 9% & 90, 76 5L IR 98 MCF-7 21
firp, X4 CXCR7 5 HEAASS & 5, IR AN 68 51 20 il
BBV A AR 4k, SR T . Sierro M M A WM H H 3%k
CXCR4 1 BF 4£ A 40 ffg A4H Lt , SDF-1 7 %% 4 T
CXCR7 ) HEK293 40 a5 5 17 B 5 19 48 Mo 45 i
754k, Hartmann 25U 1 CXCR7 A figf 5 SDF-1
P Akt 30 Erkl/2 {55 38 B%. (H 2, 55 4 ny i
FEEN & B CXCR7 7E 4 28 i 5t 98 40 i op v DAL A
Erk1/2 {5 % i 8%, 78 10 51 B g 40 B b vl LAY
Akt {5 5 i fE . 5 28 K (R B BF 5T 45 R B T
CXCRY7 7E i 988 40 Mo vh 09 4 & & 4= 9, SDF-1/
CXCRT7 fh i) HAR 73 7 WL 0 75 22 1 — 2B 5.

ZE LR, AT kK Bl CXCR7 £ 35 T #i0
Hela 41, 3 H CXCR7 e/ F SDF-1 5 S 1Y
Hel.a 4l g /Y 384 58 L Rl B AR 28, CXCR7 ¥ A 2k
B SRR YT AR AN SR, H AT AT CXCR7 5
HFCARZS G J5 WS 0 BARAE 5 5 0 B A7 7638 43
it , SDF-1/CXCRY7 il iy B A& 53 F AL DL Je 55 3
b £k PR - 52 M5 5 3 i 22 [ 1) 28 B A 55 T 1
WFoE ik A R A
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