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[Abstract] Objective To determine the expression of chemokine (C-X-C motif) receptor 7 (CXCR7) in five
gastric cancer cell lines with various degrees of differentiation, and the effect of silencing CXCR7 on the migration
and invasion of SGC-7901 cells. Methods The expression of CXCR7 in gastric cell lines (HGC-27, MGC-803,
SGC-7901, BGC-823 and MKN-28) was detected by Western bolt and RT-PCR. The SGC-7901 cells were
transfected with liposome of CXCR7 siRNA to silence CXCR7 gene, and then treated with stromal-derived factor-1
(SDF-1)——the ligand of CXCR7. Transwell assay was used for determining the migratory and invasive ability of
SGC-7901 cells in the four groups: NC siRNA, NC siRNA+SDF-1. CXCR7 siRNA and CXCR7 siRNA-+ SDF-1,
Results CXCR7 was expressed in the five gastric cancer cell lines, with the highest intensity in SGC-7901. The
migrated and invasive cells increased in the NC siRNA -+ SDF-1 group and reduced in the CXCR7-siRNA group
compared with the NC siRNA group (P<0.05). The CXCR7-siRNA-+SDF-1 group had less migrated and invasive
cells than the NC siRNA+SDF-1 group (P<C0.05). Conclusion CXCR?7 is highly expressed in SGC-7901. SDF-1
promotes the migratory and invasive capability of SGC-7901 cells, but such an effect can be inhibited by silencing it
with CXCR7 siRNA .
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AT R IO T LS A MR 0 LR AR R AE i
F1 200 16 1) 3 T K S T 1 4 RE 1T R b e 1 A
F I J ) 35 A7 ) S o 42 A2 ok R 1) R A s AR A
T LASE 3 8 7 i A A= K e 7 28 B A B AR i [a]
T 5 Bhgeg AR T LR R Y RO B A R AR
KR8 MR %, i CXC AL W 7 BCIR 12
(CXCL12) X Fx 2k 5 Jot 240 M 735 25 B -1 (stromal-
derived factor, SDF-1) , fll'E i) Z 4k CXC #& kKN F
Z Kk 4(CXCR4) & CXC #fb B F 52k 7(CXCR7)
TE 2 FCEPE I 1 AR VEe S VRS SRR 2E AT
RAETE TR AT #E A Ry 2 R R b e Y
T/ e F 2k —" . 1B, SDF-
1/CXCR4 A=Wl 2 5 B w38 5 B K R E K
RS AT R . CXCRY7 &35 4E & 3% SDF-
15— 2k, 280 s 45 R EWE CXCR7 5 —
RO M K R TS & 2R A AT R
CRN PR ORESY N RN RN N SR
P B R 255 BT CXCR7 16 8 95 b iy /8
ol . RATHIIADE 5T &I, CXCRT 7£ 5 i 20 241
H SR TR SR AT AR SLIS ARG R
M) B 40 & CXCR7 3£k, JF 8 i siRNA F
P E A CXCRT 33k, 80T Hoxt B 98 4 il i
B ZERE M m . B 76 MW CXCRT7 7§ i i
Jee VT L S B 9 By 6 B AR Y A A

1 #H5RFE

1.1 ##

H4H AN SDF-1(PeproTech, 3 [#); RPMI1640
(Hyclone, KD ; i 4 ifiL i (FBS. #i . KB RHE L
Y47 R 25w, o ED s DMSO (Sigma, 32 ) ; RNA
Fast200C i KA A=Y A BR 2w o ED 5 cDNA 3
¥ 5k ) & . PCR Master mix ( TaKaRa, H 4<) .
PCR Marker (J7JH AR AW RN AT BRA R D
SV R U & BV e A A R A R P ED
Pt N CXCR7 Z s BEHi K (Proteintech, K [E) , ft
PLN Bactin Z 3w FEPLIAR L HRP fric th £ 41 1gG
(Bioworld, 2 [# ) , Lipofectamine 2000 (Invitrogen,
£ E) , K Matrigel (BD, 26 [#) , Transwell /NE
(Corning, ) , 45 fi 5 (Sigma, £ [) .

1.2 7%
1.2.1 fmpasssc SEWPTH S Fh AN B4R CR

SRR HGC-27 K4 £k Rl WIR %88 MGC-803 ik
AR BGC-823 ., i r kB SGC-7901, = 434k
Jidas MEKN-28) H VG 42 28 3l K 27 1% 27 e 52 4 v
5. BRI R T8 10% FBS i RPMI1640 1
FeHeh BT 37 °C RS 506 CO, M RN B By
FEA R,

1.2.2 Western blot #m CXCR7 & & & i&2  # M
SR BRI G ud B P AR R 5 b Ak TR A K
1Y) P 9 A A S A 0 B R P T SR D B Y
JB R EL K L8 2R R BE B2 2 PVDF B | L 5 %6 i A 15
¥y B IS 43 3 5 40 Bractin (1 2 1 000) , Hip CXCR7
(12 500) Z v BEHUIR I, 55 40 W 19 5t B g » B
PEAHT AL RO A . 25 R Gel-pro 23 B 4K
AT HT TR HE R S5 WS Bactin FOLE
ERIE

1.2.3 RT-PCR ## CXCR7 mRNA %% R
Fast200 {71 G 3 5 Fhad T X HC2E 30 1 1 98 20
ML RNAL 48 606 B3+ & RNA By ik B2 K 4l
4% B TaKaRa 36 #% 5% 38 ) & 2 4F 30 0] & W2
cDNA. DI NCBI GenBank i #2 4t i 3 K ¢ %1 47
CXCR7 B-actin (5 ¥ it At ot WR A o) T
AR A A A . CXCRT Bl % 5. I WF 5-
CCTGACACCTACTACCTGAAGAC-3', F it 5~
CACTGGACGCCGAGATGG-3, 4 ## 7= Wy Fr Bt Ky
199 bp; pactin §| ¥ ¥ %1. k iF 5'-ATCGTGC
GTGACATTAAGGAGAAG-3', T it 5-AGGA
AGGAAGGCTGGAAGAGTG-3' . 9 8 7=y K Bt Ky
179 bp, R4 94 CHUZEM: 5 min SR J5H# LT
S 64T 94 °C 30 5,56 C 30 5,72 °C 45 s,k 35
AMERR I 72 CHE 7 min 20BN, PR PCR
FEMIZE 20 g/ L BB EEE I LUK 43 B O Yt )T L BE A
WG R G4, ok H Geo-pro #4706 % FE 44, DU
CXCR7 5 B-actin {6 %5 B {5 1 LL (6 3278 CXCR7
mRNA [ X} ik = .

1.2.4 CXCR7 siRNA # % % B jf ik f SGC-
7901 40 M % FP T 6 fL A0 M K5 3R A £ 40K &
50% ~60% i, 3% JH Lipofectamine 2000 i i 1A %%
Pl ) G B AE UL 17 ¢ . CXCRT7 siRNA KB
P X} B siRNA ( Negative control siRNA, NC
SIRNA) B 1 g 3 35 1) 25 5 AR A BR 2 7] & B, 7 51
F 1 PR, HYesrdl . o5 F %) B4 (Control, AR
JiAk f1 siRNA), NC siRNA 40, CXCR7 siRNA-1
20, CXCR7 siRNA-2 4, CXCR7 siRNA-3 41, #
YL6 i i 7 I AR L e s R B Yk 24 h
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Jo 42 BeAn g S RNAL SR ] RT-PCR £l CXCR7
mRNA ik, P BRFHT 5 4% 48 h J5 52 B4 B &
H.% ] Western blot # ]l CXCR7 & 1 3k, LB
[F) AT o o 6 R O e 2% 0B 9% T R A0 A iy 1)
CXCR7 siRNA #4718 B f 22105 .
% 1 CXCR7 siRNA B NC siRNA F 5]
Table 1 Sequences of CXCR7 siRNA and NC siRNA

siRNA
CXCR7 siRNA-1

Sequence
F.:5'-CGCACUGCUACAUCUUGAATT-3'
R:5-UUCAAGAUGUAGCAGUGCGTT-3’
F.5'-CCGUUCCCUUCUCCAUUAUTT-3’
R:5-AUAAUGGAGAAGGGAACGGTT-3'
F.:5'-GCCUUCAUCUUCAAGUACUTT-3'
R:5-AGUACUUGAAGAUGAAGGCTT-3'

CXCR7 siRNA-2

CXCRT7 siRNA-3

NC siRNA F.5'-UUCUCCGAACGUGUCACGUTT-3’'
R:5-ACGUGAGACGUUCGGAGAATT-3'
1.2.5 mpE#H %k LKk 4 41:NC siRNA

41, NC siRNA + SDF-1 41, CXCR7 siRNA 4.
CXCR7 siRNA+SDF-1 1. 435l H NC siRNA Fil
TR AR 5 5 19 CXCR7 siRNA-1 F 4 SGC-7901
A 48 b5 ST Ak A0 A L B4 B 1 00 1 T Ky
FIEEEMBPE 8 X 10° mL ', £ 24 fL W
Transwell /N % T % H 1 A 600 oL & 8 A &
100 ng/mL SDF-1 f & 81538 500 1M 35 85 5% k. -
FHOMA AR A0 B 200 pLl, 37 C LR B K
5% CO, HEFM LR FE . 24 h J5 B Transwell
/NZELPBS ¥ 5 min X3 k., HEET[E 2 10 min,
PBS ¥ 5 min X3 &K, FimMX T . 458 E T/ERY
20 min,PBS {&¥% 5 min X3 K. fRE/NDEE EE
TR ER AN . 6% s N AL E 5 A~
P L /N 5 1) o T AN AR BRI I T B

1.2.6 @itz £ %% H4W 1.2.5, %
Matrigel 4 “C i % fl Ak . 7F Matrigel @b f5 . FI 1014
TG I T 8% 3% 3 UAR BUEE 10 ¢ 1 SR A7 6 B, HX
50 pL# BT T Transwell /g ) b 3% R0, HE
PR, 37 °Coad B B [, DL A I . H A IR
Ivi) 240 Jf 0 B S 560« i S R 2 B SR AR 1RO 3k
1.2.7 %it$ 5% BIERM oLts Fox, 24k
BER B R Ry 22 43 M. 4 1) AR R L LSD: K
55, P<<0.05 AERASITFE L.,

2 R

2.1 CXCR7 EBREHAMBPHRIE

& 1 A] LA ) CXCRT7 78 5 FOA [6] 43 A0 2 B2
T R 20 I 2R R R R B OR — , 7E i 43 AR IR R 40 i R
MKN-28 1 mRNA Fl 8 17K F 2K fg A il 1) 3=

ik, IR JE mRNA M2 & K AT/
Ji g A L R SGC-7901 Rk i fe iy » 4% Fe W] b
P FRATR A SGC-7901 41 i 37 47 5 22 52 4 BF 5

M 1 2 3 4

5

[ - 7 (bp)
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(M, %10%)
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Oy, 50
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1 RT-PCR E Western blot #& il 5 #h & f& 4 i1 & 7 CXCR7 K

mRNA R EAKFERIE
Fig 1 Expression of CXCR?7 in gastric cell lines detected by RT-PCR

and Western blot

A: mRNA expression; B: Protein expression; M: Marker; 1:

HGC-27; 2. MGC-803; 3: BGC-823; 4. SGC-7901; 5. MKN-28
2.2 CXCR7 siRNA S ER 5%

& 2 AT LB L siRNA # Y 6 h 5, af 23]
B Y R T 1) A0 TR 2 S 40 9 L B YL R 9040 L I
PEREEYTTIEA M. B 3k siRNA #4945 CXCR7
mRNA K& K- R IE 1 O B M) 21 s
FIX B 40 CXCR7 mRNA #1851 KF 2% % 5 it
L (P>0.05), CXCR7 siRNA-1.2 % 3 %
Ja ) CXCR7 mRNA FIEE H K ¥85 A 1 2
FIBAPE X IR 4L [ IR (P ¥y << 0. 05), H i CXCR7
SIRNA-1 41 () 0 BR 280 07 e I o PRtk FRATT R
CXCR7 siRNA-1 {0 %t SGC-7901 4t }fi i) CXCR7,
AT R ST B M iR R L bt oT .
2.3 siRNA JTEk CXCR7 £ E*t BEMAMITREEE N
B % 1

miE 4 A LLEH. 5 NC siRNA 44 1, NC
siRNA-SDF-1 20 19 ¢ JI5E 20 Jifd £ 3 i €C196. 00 &=
25.03) vs. (275. 60+ 35.53), P<C0. 000 17,
CXCR?7 siRNA 20 1 ZF I 20 A 5k 2> C(196. 00 &=
25.03) vs. (148.80+15.53),P<C0.01J; 5 NC
siRNA+SDF-1 4 It , CXCR7 siRNA+ SDF-1 4
2 5 40 i Bk /b C(275. 60 £ 35. 53) s,
(187.80+16.18),P<<0. 000 17,
2.4 siRNA LBk CXCR7 £ R BEMAMBLEEN
5 i

&S5 LLEH, 5 NCsiRNA 4 A1 [t , NC
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Fig 2 The images of transinfection with siRNA for 6 h. X200

2A: Bright-field image; 2B: Fluorescence image; 3A: mRNA expression; 3B: Protein expression; M: Marker; 1.

siRNA; 3: CXCR7 siRNA-1; 4: CXCR7 siRNA-2; 5: CXCR7 siRNA-3.

Fig 3 Effect of siRNA on mRNA and protein expressions of CXCR7

Control; 2: NC

* P<C0.01, » x P<C0.001, % % x P<C0.000 1, vs. NC siRNA

B 4 Transwell /NZE# SGC-7901 B & 4 f T 7 6
ZERYEhE X200

Fig 4 The migratory ability of SGC-7901 cells measured by Transwell assay (migrated cells stained with crystal violet, X200)

. BRELRE X200

5  Transwell /NZE# i SGC-7901 BiEMMEZERE S,

Fig 5 The

invasive ability of SGC-7901 cells measured by Transwell assay (invasive cells stained with crystal violet, X200)

A: NC siRNA; B: NC siRNA+SDF-1; C: CXCR7 siRNA; D: CXCR7 siRNA+SDF-1

siRNA-+ SDF-1 41 119 25 Ji5% 41 Jf £ 384 Jn C(96. 40 £
12.93) vs. (150. 40 & 20. 37), P < 0. 0017,
CXCR7siRNA 2 1) 2F B 40 Jf %5 9 2> C(96. 40 £
12.93) vs. (70. 20414, 64), P<<0. 05J; 5§ NC
siRNA+SDF-1 20 It . CXCR7 siRNA+SDF-1 21
() 28 40 M K s 2 CC150. 40 £ 20. 37) wvs.
(100. 80+21. 64) , P<<0. 0017,

i

CXCR7 JEir 43 & BRI B CXCR4 LU b, SDF-

3

1Ay 5 — 3. CXCRT7 1A [A] b 98w mT % 4 A )
BANFE Y2 R E I E S . 20U R C R
CXCR7 7£ Z Rl b 4 2 R A v i 23k 02 5 b
A R R R BTG SF 24T . CXCR7 7245
Fo g 40 2 P 11 v A 5 L R B A 56, CXCRY7
eS8 AL 2L R 22 1k 5 I AL B AT G L O HLAE m L A%
T RE 1Y T A0 M R R L DLER CXCR7 K 5 » i 4
JiEL 1 38 JE RN {2 22 BE 0 3 T BRTT . AE JBE BE E b,
CXCR7 iy 235 5 b Je a) J % Ak S Mg i B A %
A T REAE A B IR A8 114 — 300 905 35 b 5 7E I IO 98 40
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it v s R 3K Y L O T 0 R A N P 1 BE RN Ak is
S AT Y. MELO % & B CXCR7 &5
20 T MM ER R ¢,

HHTX T CXCR7 5 895 0y o 2 38 0, B Ak i
KU AGE, BN AE 2013 4 i VF S Y K
CXCR7 £ B 2w &k, H 812 XK AL
b EMELEEE R T TNM I~ IV 141 CXCR7 %
o RTAC IS R S NS 9 NG L f AN Y N
ATNM T ~ 11 #1941, b5 o g 20 1 1 & B
CXCR7 7E B R H A RIA W B T1IE W B A2,
H 5 MR8 B 4% Lauren’s 4350 320 VR B 90 [0 45 5%
B FIG K 43 01 OC . [ I ik & B CXCR7 5 {2 i 9
Az K R A A BURE DG A - ik 4035 S R F-- 1o CHITF-
lod, Il % W K 4 K W F (VEGF)., 4 fF &
(Survivin) ., Zh it /0 T CD44 Bf 3 % B 1K V6
(CDA44v6) ke H 51 43 J& 35 11 Bg-3 (MMP-3) By & ik 1
I, T CXCR7 78 & J8 240 M K - i) 8 52 [
R D T 45 SR AR R R R ) U Bk
MGC-803 B CXCR7 W33k, & B H Al )
il £00 L 149 34 5 AN G B 36 P L JF Tl 0t Caspase-3 i
HEE AN T BAR SCAEN R R R A R
CXCR7-shRNA 5 Ye A B @40 ik SGC 7901 J5 &
I A0 B 3 5 e 0 W e 9K . ZR B RTIR , CXCRT FE K
SDF-1 195 — ¥ 52 4K, 76 B fi h i ot 57 ik 7 e 25
R B, FR AT PR 4 miT I A 5% & B CXCR7 78§ i 41
U RN I o T s 4 B 5 H L R
K AR WESE 7E mRNA K& H K BT
CXCR7 7£ 5 PO Rl N H w40l R Rk 45 R k
MRS ALFREEE 2 ) CXCR7 Rik B £ 5%, H,
TE 25 A3 AL I8 40 B 2 MIKN-28 th JLP R 235, T 7E
A TR R AL 1 Ak g A L R SGC-7901 rhk
K 8 CXCR7 (@ £AT e S B M55
RE A X,

L 7 SDF-1 76 M i 2 h & ¥ 5 B 1)
YER B T CXCR4 #h, CXCR7 W4+ 5 T SDF-1 1y
PE MR A VE . BT 7e gl st D e bk
2N AR IR B g A 2 T PR R A
Ifii ¢ F SDF-1 %I H 4 40 i #% % 19 /E [ . ZHAO
ag[200 5 9 SDF-1 1] 3@ 3 CXCR4 {2 #F A 5 9 40 i
% SGC-7901 K MGC-803 Wi % fig J1; LEE 4021
R EmAM R KATOT 7 SDF-1 Ji# T i
fE Sy 34 hn, T BH KT CXCR4 J5 . 1T B8 11 &K . A BF
9% &P, SDF-1 #ill3% SGC-7901 40l 24 h J5 . 40 a iF
B T AR 22 RE T ¥ B0 S 14 T, TR s 3R ATT R A 2 PR T R

M7 & B, 5 NC siRNA+SDF-1 4 [ 4 , CXCR7
siRNA+SDF-1 41 i iF % K& 1= 2% 41 i 50 W) 5 [ A%
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