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[(FE] a®  JA RNA THBERBEMEE A8 41k CXCR4 3 B 2 35 K T, I 8 57 B 75 U 40 i bk .
F & EPATCXCRA EF & AL sIRNA, B YL B A498 A1 FE , R RT-PCR 54 CXCR4 % K £ k780, MRS A 50+
Yo B4 G UE Al shRNA JFORL A28 #4428 A498 A1 R HF 31T G418 Pk e 0tk . R A RT-PCR Ml Westen E 3 7%
K CXCR4 mRNA F 2K H 8K, 0 H 3 2040 it 3 R #9 CXCR4 shRNA 355 A498 41 M I/ 7= 19 840 , Transwell i 58 46
a2 22ne s as, 4 # CXCR4 T4 shRNA Fuki B B 5% e A498 4 AT . 5 o 4l il 9 1T L 4% 65,950 Ll 38 G418
ik, K48 T CXCR4 JERUTERAY A498 41l & ,RT-PCR & Western E[J 354 Il 3E 52 1% 41 8 & B9 CXCR4 7K - B A% T %) IR 26 11
FIRIKF-(P<C0.05), CXCR4 shRNA ZH 21 JifL i 07 08 1 56 300 00 10 3 B 0 T2 e 18 | 388 T 4 B 28 (P <C0. 05) , Transwell
RHMZ 2508 /R CXCR4 shRNA B B0 A498 4RI IRAMEZE 1 (P<<0.05), &4 MW EFRE IR CXCR4 £ ik
B A498 2B BB L e U T 0 At B O T R T i L AR AMR 2B 6 D R AR L N SR SRS B e T L .
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Establishment of a renal carcinoma cell line A498 with CXCR4 stably silenced
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[ Abstract ]| Objective To establish a renal carcinoma cell line A498 with CXCR4 stably silenced by using RNAI
technique. Methods We designed three sequence-specific small interfering RNAs (siRNA) targeting CXCR4 gene and
transfected siRNA into renal carcinoma cell line A498; the change of CXCR3 gene expression was observed by RT-PCR. The
effective siRNA sequence was used to construct the recombinant plasmid, which was used to transfect A498 cells by liposome.
Then the stably CXCR4 silenced cell lines were screened by using G418. RT-PCR and Westen blotting analysis were used to
determine CXCR4 mRNA and protein expression. Flow cytometry was employed for determination of apoptosis in A498 cells.
The invasion ability of cells was detected by transwell assay. Results Green fluorescence was seen in A498 cells transfected
with recombinant shRNA plasmid. G418 screening yielded stably CXCR4-silenced A498 cell lines; RT-PCR and Western
blotting analysis revealed that CXCR4 expression in CXCR4-shRNA group was significantly lower than that in the control group
(P<C0. 05). The early apoptotic rate, late apoptotic rate, and total apoptotic rate in the CXCR4-shRNA group were
significantly higher than those in the control group (P <C0. 05); transwell assay showed that the cell invasion ability in the
CXCR4-shRNA group was significantly decreased compared with that in the control group (P<C0. 05). Conclusion We have
successfully established an A498 cell line with CXCR4 stably silenced; the cell line has a higher apoptotic rate and lower invasion
ability, which paves a way for future research.
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B EBEREMR 201148 10 A LB 32 %

VR 0 — A B T B R B T R A 2R
I7 GCRIRIT RO IR T X ROV B i 2R R R TR
BE. mEREN DA B 7~15 N H .,
SAEARMERART 5%, Rk, 48 % B 19 Bl 36
ST R R T, B FZ &K CXCRY & T
G HE P 32 7R/ 5805 . 5 4 5 1 TG A 5k 5 40 M A
H: I F 1 (stromal cell-derived factor-1,SDF-1) # &
YERG .25 1 UK 8 40 B A= 180F0 4 88 s g 55 2 b 2k
BRI B TR L WF ST R WD MR R CXCR4 £k
K5 Mg JR R 5 Lk EL A R B B 3 AR AT R
DI ESSE

B UL, AS BF 58 5k T RNA T 4% R B K B 98
A498 A Ik B CXCR4 HE K 2 38 7K F I dE 57 A498
Fel 28 B e A i ik L O ik — 2B WIF 5T CXCR4 B X 7 B 9
AR 22 5E kA

1 MBI E

L1 Z2AHRZRA N &AM A498 4
PRI ) e [ s 2 B 2 g B il BF 52 0T 440 B bt iR 4R
MM A Hyclone A ] ; MEM £ 2 W A Gibco 2
H) 5 R AL A 2 B KA BRI 58 s RNA-
Mate 3L 0 B 11 75 B fb 2= 5 R G BR 2 7] ; Lipo-
fectamine 2000 & Jz % 5% ABI iR & 4 H Invitro-
gen A —HARPL A CXCR4 mAb I H ABcam 2%
Al ZHU AR A A AR I LR BT AR TG T A
KW N A BH ECL ZOGIH & W A Pierce v
Al ; Annexin V /Pl # T4 ML 5] & % B Mbchem
AT s Transwell 1228 /NZE W H Corning /A 7 ; PBS
% 0P R S E FLIE

L2 3lsct A4S 3 4/MTHt RNA FFHIRITC
S shRNA FIPEXT B8 TR B 9 75 35 Ak 2 1R A BR
A FVE R AL AR AR N CXCRA 2 751 (Gene 1D
7852) G M siRNA330:sense 4 5'-AGA UAU ACA
CUU CAG AUA ATT-3', anti-sense i 5'-UUA
UCU GAA GUG UAU AUC UTT-3';siRNA525;
sense N 5'- GAA GCA UGA CGG ACA AGU
ATT-3', anti-sense & 5-UAC UUG UCC GUC
AUG CUU CTT-3'; siRNA751: sense N 5'- GAG
GCA GAU GAC AGA UAU ATT-3',anti-sense N
5'-UAU AUC UGU CAU CUG CCU CTT-3';
GAPDH siRNA:sense 4 5'-GUA UGA CAA CAG
CCU CAA GTT-3', anti-sense N 5'-CUU GAG
GCU GUU GUC AUA CTT-3'; B #: %) I8 N-Con-
trol siRNA: sense A 5-UUC UCC GAA CGU
GUC ACG UTT-3', anti-sense N 5'- ACG UGA
CAC GUU CGG AGA ATT-3', 7E GenBank #1717

Blast TIESZ CXCR4 siRNA X5 CXCR4 % K AH R A7
FPCHL . N-Control siRNA K shRNA [ xf B8 i f
W B2 Y 51 55 A ] © 0 0 7L 2 9 & A TG R T 5 shR-
NA # 4 pGPU6/GFP/Neo ki i b i 7% ¥4k 27+
ARA MRS AR I8 5 A % T3 CXCR4 KF siRNA F
BT O AR

1.3 @mie3E i & siRNA BRat 2% AN B9 A498
YR & 10 %0 iR AR s ) MEM K5 32 56 4E 37°C .
5% CO MR B FRAR h 85 37 . S8 53 20 A Bk %
MR JL JC L siRNA 2 (hr1C 8 N 41) #l GAPDH
siRNA 41 (bRich G 41) .3 P A CXCR4 T4k
21 . siRNA330, siRNA525, siRNA751 (43 5l 45 ik -
330 4,525 4,751 ZH) FAA AN e Ye 5] i) 25 1 0] B 4
(hrich B 4l B U ai 1 d, 4 X 10" 4> 4 i fif
0.5 mlf FBS FyiA: K (9 40 M 15 55 S8 Fh AE 24 fL
M b SN BETE 24 h oA 0 48 Y & 3k 3 40 % ~
702 575 100 pl BYTCHLYE 85 IR BE P BE 1l siRNA,
MA 3 pg RNA-Mate il 58 73 1R &, % I CE 30
min, Pl f# JE W siRNA/RNAi-Mate & & ¥ ; F ¥
siRNA/RNAi-Mate & &% A 5 32 3 b 2 1R
A]L,7E 37T°C IR 24 h,

1.4 RT-PCR # @ CXCR4 A B &% R/ TR-
TIzol WL FEHCAN A 0 RNA, 25 4H HCA5 5 RNA, 5%
sk ABY IR G #e B0 5 HEAT S 5% 5% 15 B1LEL cDNA,
SRJG #EAT RT-PCR, CXCR4 51¥F5) . 514 5'-
GGA AAA GAG GGG AGG AGA G -3'; Filf51 9
5'- CAC TTC CAA TTC AGC AAG CA-3', &
& N GAPDH, GAPDH Lii#5|4) 5'-ACC ACC
ATG AGA AGG CTG G-3'; Fli#54 5'-CTC AGT
GTA GCC CAG GAT GC-3', RT-PCR £ 14:95C
A 10 s,60°CHE K 20 s,72°C #EMH 1 min. 30 1§
W, B EE 6K, HY pGPU6/GFP/Neo i kit
FE L YL A AR K CXCR4 263K 78 5 3 M ] L 52
B0y M FE YL TE X shRNA £ 5 ki 1 BA 4 X 1 20
(BRic A 1 4D ALH Y pGPU6/GEFP/Neo Jii ki i) 25
AT BRAL (hRic N 2 41D AT 55 Y 500 1 25 13 0 R
H(FRich 3 ) FE QLA T4 v B fE 4 BUkL ) CX-
CR4 THH (Frich 4 41,

1.5 FTAREBEHELE A498 KR S0% ~
90 Yo il B, PBS PE¥ 2 WK, A 10 % s 4 1
THBY MEM 85 332 Wk, WCFT 8 40 A I8 B B0 40 i B,
2 510" 41 M /fL 19 5% BE 4 Al 96 FLARLIRA) S T
37°C.5% CO,¥53% 24 h, ##% Lipofectamine 2000 #%
e Ul B e 4 pGPU6/GFP/Neo Jfi Hi,
0.5 pglit b A Xt 29 2. 4 ul B 4K, Lipofectamine
2000 BALFN AT HI R 0.1 11,0, 25 p1,0.5 pl, 5 G
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MIFERT FRAHIRTE 6 h 5 WSS Y Bl 10%
G 2F L35 9 MEM 1 3% B 4k 4 4% 55

1.6 MBMT LN AL98 etk ML Bk
Pl A498 4 B I 98 BT TI Y GA18 MR EE
500 pg/ml, FEHAHFUR R E A K 2 85%
TEAOLEF B, A 500 pe/ml G418 By 58 4 B 3% W B
I 0k 30 d. 100 JC B A Sk Pk 3k B v B L 4k
GA18 HUPESE IR, ¥ K G 3%, I F 92 W T B8 WL 42 4
MBS,

1.7 Western FPiE# 0 CXCR4 H G 6 & SE
YR YA TR BEE A ORI CXCR4 T4
BRich 1 40) FE e I L shRNA 5 41 JFkr i BF 4 it
MRZH (BRic i 2 4 AXEE B¢ pGPUG/GFP/Neo JBi kL
(25 AR B AL (B i R 3 41D A 5% Je 90 /Y 25 1
XPHREH (BRic ol 4 4D . SR RIPA 2L W 42 B4 iy
SR L BAL R 20 o1 4T 10 % SDS-PAGE 435,
T HH PVDE .5 % BiAs M =R M4 2 h, —
Pl s 100004 CH, ZHERIER 2 h,ECL B4
AT X 2 W, 4 R S AL RS L S FH R M A
B HT RGN,

1.8 AXmpssemmpRn = HAAET EDTA M
JIR it T Ak 40 B, B0 AR 4 L, ] 400 ] Binding
Buffer 2 7E4IME ., % R 1 X 10 cells/ml, 1 40 i &
W INA 5 pl Annexin V-FITC., R4 E T
2~8CHIEAM TFMEE 15 min JFHIA 10 pl P1JFH
BIRSIMEL T 2~8C KM THE 5 min, 7E 1 h
DA e 22X 4SS T 240 L 9 TR

1.9 Transwell J 42 £ 5 5460 4w f0 42 £ 86 A
TR 10% B4 M5 B MEM P 5S35 A498 40 it 2= X}
BRI, A JC LT MEM 4k 252 55 3% 48 h, 16 1 5%
A BRI B Transwell /NEBY EZE N IIA 500 ul TG
MLIEEFFREY A498 401X 10° /mD) , FEMNIMA & A
20 Yo BRAF LS ) MEM B: 3236, T 37°C .5 % CO, K5 3%
TP E 24 hJ5  BUH Transwell /NVE, PBS % W bk
3 AR AL B2 AN, 0. 19045 i 58
Pefd, 30 min, A 200 pl 19 33% LRV W 10 min )&
FABGEFRAGEI 540 nm JGAFEE (DA,

1.10 it KA SPSS 17. 0 B4 b R 48
HAT T AL St 22 5 R F one-way ANOVA K
55 K IR KHE () h 0. 05,

2 & B

2.1 RT-PCR # ® B} 8t 4 % CXCR4 % B & & K
P ERJE DEW . S5 BAM I, %S 330,
525,751 B siRNA T3 #5013 A498 4l CXCR4

mRNA %Kik KF TR H siRNA525 % A498 4
it %) 4 3k SR B A B B (P <<0. 05), TR 4N
78% ~82%, Lk siRNA525 ¥ 54 i shRNA 41 i
K] T J5 SaAe e e g 52 5

12 1
1.0 _L
08
0.6

04
*

0
N G 330 525 751 B

Relative mRNA expression

B 1 siRNA ¥ CXCR4 mRNA RixkEHFHIER
Fig 1 Effect of siRNA interference on CXCR4 mRNA expression
N: Negative control; G: GAPDH siRNA; 330. siRNA330; 525
siRNAS525; 751: siRNA751; B: Blank-control group. * P<C0. 05 vs

control groups; n=6, r+s

2.2 MEIELmMPLIHL Ll Lipofectamine 2000
g T G R I BE E e shRNA H 41 Ok, 76— 7 Y0 [l
PAL B e 200 3 I e % 500 T g o s A 4 o (&L 2)
UG fi i SR AE 90% £ A, 1R 0.5 pl/fL Lipo-
fectamine 2000 ¥ 4L 3 F G418 ¥tk 5 3% J5 3k 5 41
T Ak L 9t S AU BE T WK A498 21 A R A5 K 5 # TG
FRik A2 Ak ( 3)

2.3 RT-PCR #4858 2 4 aa fo bk CXCR4 A B &
# K RT-PCR % i ith 4 53 #7 75 & 4 PCR ™
Wy WA FE B4R R (R A A BB BT 3T 0 51 1A B
S Y 4 5 R 5 CXCRA T 40 2H 55 9] 14 0 B 20 | 7 e =5
AR B | 28 X AL CXCR4 mRNA kK
FHE TR, ZRA I E X P<0.05. 4 4B) .,

2.4 Western P i #4452 4% 4 4m f 4k CXCR4 A&
B &G &ikKFE Western Bl & & H G HHE
TR PEAE , 45 5 R CXCR4 T 0 41 %5 B v %k BR 2 | 5%
Yers AR AL 25 I R A9 CXCR4 8 R kK
VYRR (L 5) RS AR E TTER CXCRA K3 1Y ¥
S A498 4 MR A4 T

2.5 A mpeslem el sAKF REE DR
7N CXCR4A T3t 21 %5 B P %o B 4 | 2 e 25 2k M o) TR
M S EX AN ARA T RT & 2R AR ¥R
X (P<C0.05),

2.6 Transwell N EE£ 5% 458 (F 6) Br.CX-
CR4 T 20 B BT PR XT RRAT 2 e 2 2 0 BB 2 25 1
Xof HEZH 1) A AR A MR 22 R T REAR , & ZH 45 540 nm D
fH4 5% R 0. 5240, 05,0. 94 +0. 04,0. 88 0. 03,
0.96+0. 08,5 A 4t it2¢E X ( P<<0.05),
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Fig 2 Effect of stable transfection with different concentrations of Lipofectamine

Lipofectamine 2000 reagent consumption. A,D: 0.1 pl per pore; B,E: 0. 25 pul per pore; C,F: 0.5 pl per pore. A-C: Light microscopy image;

D-F. Fluorescent microscopy image. Original magnification: X 40

B 3 FAEHLEA shRNA FHK A498 4 Mtk
Fig 3 A498 cell lines stably transfected with shRNA plasmid

Lipofectamine 2000 reagent consumption. A: Light microscopy; B:

Fluorescent microscopy. Original magnification: X 200
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Bl 4 RT-PCRAMEMLE(A)RBEESL
EZHRH A498 H Al CXCR4 £ F mRNA £k FE (B)
Fig 4 RT-PCR melt curve (A)and CXCR4 gene

expression level in A498 cells stably transfected

expression

Relative mRNA

with recombinant plasmid (B)
1: Negative shRNA control group; 2: Empty pGPU6/GFP/Neo
plasmid vector control group; 3: Blank-control group; 4: CXCR4
shRNA group. * P<C0. 05 vs control groups; n=6, r=*s

1 2 3 4 Mr
CXCR4 —— p— ‘ o —— 43000
Actin— | S| —— <2 0

5 REFHFEARK A498 4 CXCR4 B A RiLEKF
Fig 5 CXCR4 protein expression in A498 cells
stably transfected with the recombinant plasmid
1: CXCR4-shRNA group; 2: Negative shRNA control group; 3:
Empty pGPU6/GFP/Neo plasmid vector control group; 4: Blank

control group

3} 1 CXCR4 EFEFREMEIERI A498 HIRETH I
Tab 1 Effect of CXCR4 gene depletion on A498 cell apoptosis

Apoptosis rate (%)

Groups
Early phase Late phase Total
Negative control 3.65+0.21 8.067+0.48 11.72+0. 47
Vector-control 3.58+0.16 7.4140. 34 10.99-+0. 38
Blank-control 4,53+0.32 8.28+0.58 12.83+0.69
CXCR4 shRNA 17.7440.31* 15.01%0.26* 32.7640.38"
* P<C0. 05 vs control groups; n=6, r+s
12 r
E 10}
=
2 ost
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6 HHMAMBERNNILR
Fig 6 Comparison of cell invasion
abilities among the four groups
1: Negative shRNA control group; 2: Empty pGPU6/GFP/Neo
plasmid vector control group; 3: Blank-control group; 4: CXCR4
shRNA group. * P<C0. 05 vs control groups; n=6, s
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CXCRA4 2 i 928 41 Jfd 8 ULy e Ak IR 732 1k 2
— Yl 352 AR H AR RS A Bk 7 SDF-
1L e UL 2= 0F 50 b & B i 2 1k CXCR4 1Y
KT W 8 0 55 1 H B IR L R A 2
FE A 24U CXCR4 &5 K7 5 B 8 B E 1k e
g5 N iSRS e B R I R TNM 43 1 45 H —
SE A SCIE RS R 5 Gk CXCR4 1Y B 40 g 5
s i R B A E VIR, ATERTI L8 b &
Pt £k CXCR4 19 A498 4 i 4= 22 ¥ B 58 T 1F
HH A498 4, B — 2R SE T CXCR4 R IAK
TR B R A R L R s E B N A A
HhEEEE A498 4 IR ) CXCR4 R KK & T
CAKI-1,786-0 \KTC-26 4515 9 40 ik, I b A= 52
¥ A498 A1 R A 5T X 4 e 2 R 1 CXCR4
3R KB 40 Ak

T RNAL BAT w5 B F 9 & — A 20 +
P, 1T LLRE S HOKE R 5 10 56 PR L DT 2R A5 3 PR )
AE e R Bl R R 2 3k B R AR, © AR ) e L TR 21 2% 1
— PR MBS TR KSR R, B X [
— I A A TR siRNA P 81 5 A3 AS [R) 1 U0 2R 5%
ULl T BEASIE ] RNAT H AR T A7 24 b 1T B 30 Sk
AL T 3 AE X CXCR4 1 siRNALIFIE
S RE AN [F) AR B b A B A498 4l L Bk CXCR4
mRNA KKK, H A 445 525 19 siRNA #1124
R, 1T O T e S5 N TR w55 . b
F—ANCHA RN siRNA JF 9, 75 28 4 55 55 K i ]
() 25 08K B 0 FH 36 T R 2R 1K 19 shRNA &
it shRNA Gl i ks 2% 1R S A 40 i )5, # F 4n
Tl PN B BT AL A5 ) siIRNA T fc & & ¥ RNA T4
YEA . shRNA fe KB 0L 3= R H 8K i did R
Frac vT LA g 7 A 6 R A 1 4 DR T R A B A L
3 Ao 9 B A AR PR 2 T DT A5 B AR A 1 I DR R
S7.Y / SEE

ARSI HEARSMIESE T Fr i k& ) RNA T4k
J51) R A 55 Hi 4 ) B R A498 4 CXCR4 Y 5%
SR A FR IR UL 2 T ORI R 19 sShRNA 2 e
SR A48 I MR A HE R T, SE I A R R e
CXCR4 shRNA 54 Bk J5 19 A498 4l i I 7 5 BH
Ik, I H CXCR4 shRNA AE B 40 A498 40
AR A 12 28 fiE 1, #278 CXCR4 IE [ 8 55 B J8
A498 A 3G A A . FRATHT WIS K B CXCR4
FEHEAT A0 M AZ 5 7 J5 FEA N 335 K7 5 B I e B8 I
127268 S B UIAH T 0 H H A TE #E CXCRY 7 58
40 M A% HLAAREORE T WSS AR (3 DNA L P AR 525G

T 1S Iy e A G R e e A R A S 9 — 2B ST CX-
CR4 40 M 1% N e 7 P A5 5 e S m BIL L A e iz
RNAL $OARBL G 7 e B 1 W S5 0T 5 282 1 9140
(9 T AR LA

(& % X #k]
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