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[ Z]1 HM:H5/T4E RNAC small interfering RNA, siRNA ] Raclb #6355 % B AGS 40 M55 4 B 364> 255k
(SZIR V0 PRAME U Raclb SEF Y siRNA JE8( Raclb siRNA ), IE A5 4 AGS 4l RT-PCR #1 Western blotting
WMEE Raclb siRNA X AGS 4/l Rac1b mRNA H1EE /K F- 223K B2, ELISA 1 Western blotting Kl i 4 5% 7 T #% 4% Raclb
siRNA J& AGS 4l F% b3 VEGF 63k 7K LA K 240 o I 45 A WUR 5643 P53 VHL #1 HIF-1a 635K F Rk, &5 2R
DU FPIESEARSME BUAY Raclb siRNA JPSIE . Raclb siRNA % AGS 4iHJ5 , W 7€ mRNA FIE (H KP4 I Raclb A9
ik, % HFE ST Racl B9 mRNA FIE AR KK T . Raclb siRNA AT B E3MH AGS 4001555 ik VEGFE AY43Wh , 3k Fh
IHIE RSB L AR . [FIF, Raclb siRNA ZESLEIFHC T W36 AGS ZHAN HIF-1o SR RYERIA L LA p53 A1 VHL
B, 458 Raclb siRNA T B9 AGS 4UH Raclb 7E mRNA FIZE (/K (42 1 , 77 RS ot 385 1 485 A FOME 9643
T HIF-1a.P53 & VHL FJZRBMBI GG LT AGS M VEGF 53 .
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Effect of Raclb siRNA on expression of angiogenesis-related molecules in gastric
cancer AGS cells

XUE Yan, YANG Jing-yue, SI Xiao-ming, CHEN Yan, YOU Xiang-hui, LIU Du-hu, LIU Wen-chao ( Department of
Oncology, Xijing Hospital, Fourth Military Medical University, Xi’an 710032, Shaanxi, China )

[ Abstract ] Objective:To study the effect of small interfering RNA ( siRNA ) targeting Raclb on the expression of an-
giogenesis-related molecules in gastric cancer AGS cells. Methods: siRNA targeting Raclb ( Raclb siRNA ) was synthe-
sized and transfected into AGS cells by lipofectamine " reagent. The effect of Raclb siRNA on mRNA and protein expres-
sions of Raclb in AGS cells was examined by RT-PCR and Western blotting analysis. ELISA and Western blotting analysis
were used to assess VEGF production in the supernatants of transfected AGS cells and the expressions of angiogenesis-re-
lated molecules such as P53, VHL and HIF-1a in AGS cells under hypoxia situation. Results: DNA sequencing analysis
confirmed that the sequence of Raclb siRNA was correct. Transfection of Raclb siRNA in AGS cells resulted in a specific
decrease in Raclb mRNA and protein expressions, while failed to knock down the expression of its homologous molecular
Racl. The secretion of VEGF in the supernatant of AGS cells transfected with Raclb siRNA was significantly inhibited,
and this inhibition effect was more obvious under hypoxia condition. Meanwhile, Raclb siRNA down-regulated HIF-1a
protein expression and up-regulated the expressions of angiogenesis-related molecules such as P53 and VHL. Conclusion:
Raclb siRNA can inhibit the mRNA and protein expressions of Raclb in gastric cancer AGS cells; it can also inhibit
VEGF production through regulating the expression of angiogenesis-related molecules such as P53, VHL and HIF-l1a
under hypoxia condition.
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Racl J&/)N G # [ Rho HKIRH F LM A Z— ,7F
R kA R R R T R R EEEAE . Raclb
J& Racl B—"8 S 874K, DIRES AL T — > PRk 1
4 GTP [, 785 T GTP 454 Mg Bk S =2 m) .
FELE Y F 9 > e WA, A 45 Tl 8 A LR O
Raclb 5 FH 1k K3 i ; [A] B 4 R B, Raclb Y
mRNA FRIEACEAE—LE0 B i h T s, Rt
I, Raclb A RE[R] K Z %0 Rho Ko T—FE, 76 IR
(R R R R AR

FEF 3K — I, A B ST ARG DU AN AGS Y
Raclb B A K, i RNA TH 4 RIMHl Raclb
(2 3k, L EE T I 48 A B AH OC 43 F VEGF  HIF-
Lo pS3 Ml VHL ik A58 . LLILER T Raclb
BT ] A A S ) L A B 2 40 Y A R T
BILAEFE T Y R I A G, Raclb siRNA JE A5 A 1]
BB AIRYT I8 1045 A B — o 28 ik

1 #B5EFEE

1.1 E&Zi&XA

RPN HIF-1a 2 5 BEPLIA  ECL 7 & A
Santa Cruz 23 A, BT A p53 . VHL Mg BEHiR I B
Neomarkers 2\ ] , FRBT A WLZ) 2 558 BEHTIR I A
Sigma /A H) , BRAREEARIC LA BT/ B/ Sl 3 A6 5
AP AR A B2 Al . TRIzol & RNA f#I47] &
4 H Gibeo 23, RT-PCR &5 & W H MBI A A, Li-
pofectamine™ 2000 1 | Invitrogen /A 7] o
1.2 ek

N E 9 40 L AGS . KATO T . MKN45 . MKN-28
KA N B BB L B 40 GES AR = {7
S 10% JAE IS 1% HEZE/AEZNES
IR DMEM I BEA: K37 °C (5% CO, A-1F s
35, 0H0.25% BYJEEEFI 1% EDTA TEALAEIC, BeE
KM SRS OIS | IS d i E T 1% 0,.5%
CO, }2 94% N, ()% IG5 B NG5 .
1.3 ## mU6pro/Raclb-siRNA B4 % ik fi

mU6pro siRNA EL 1% 3¢ ik 2 44& 1 3¢ [ Michigan
KA1 Turner 45 B | H BB FRE 2 BROSCHRL 6 o
HR4E Raclb ¥) cDNA Zt 550, %11 T 4l N Raclb
sIRNA 1) BN E A% 1 IR 4 (8 1) 57 550 M B 17 1R 239
~258 ), ¥ A4 F : 5'-TTTGGAGGTTATATCCTTAC-
CGACACGGTAAGGATATAACCTCCTTTTT-3"; 3'-CT
CCAATATAGGAATGGCTGTGCCATTCCTATATTGGA
GGAAAAAGATC-5', Bk W H Bbs 1 1 Xba 1 B
Yl mU6pro # A&, 3% £z . 5 fb, 5 H A% % 38 8K
pCEFL- GST-neo 45 4%  FEA AR, 1 37 °C 5%

CO, WA TP B SR AN % 70% ~90% flf . N Li-
pofectamine™ 2000 #% FRAERAE AT A T4 Yy . SLfE gy
i} siRNA Rk 3R ik ( mU6pro/Racl -siRNA, G
B RPUETREARZE ) Fl pCEFL-GST-neo EAZ £ IA
AR BRI % ) Ir R 1001,
i 800 wg/ml G418 ik 12 do kI P2 i v % |
PRI

1.4 ¥ %% RT-PCR %M A § /& @ J& ¥ Raclb
mRNA 89 & A&

i TRIzol #1245 RNA R 4E Raclb Fiht X Jt
751, b H Premer Primer 5 2511514, Hd b
W7 51 i GCAAAGACAAGCCGATT, K i |5 51
TCTTCTTCACGGGAGGC, TR S %l 94 C 40 s,
54 °C30 5.72 °C 30 s, P =YK E K 348 bp. W
Z:%f B B, -microglobulin ( B,-mg ), I i 51 ¥ A
CTATCCAGCGTACTCCAA, F ¥ 51 ¥ & AAGT-
CAACTTCAATGTCGG , JEAZ44H 94 C 30 5.54 C
30 .72 °C 30 s, 9 H YK 118 bp., TRELESS
L& LR B, -microglobulin TGRS 26 G Bl gk AR &
W1, Racl FEPRYR 30 WJa E AE-& 81, PR 43 1) 3%
26 K% 30 WAE R A IEA A, I UVP &EiCIA
B TAGHAT UG 53 B
1.5 Western blotting 34| HIF-1¢ #9 & A R-F

IR B K B B A, FH 50 ~ 100 pl — X175
B (& 1% NP-40.50 mmol/L Tris-HCI, 150
mmol/L NaCl.0. 1 mmol/L PMSF F1 1 mg/L #l ik
it ) E A IF R KFT 3 ~5 min; 1215 T 4 Cil
7 20 min, 12 000 x g B0 20 min, H_F 7514 403
BB, 28R T -70 C&H. BUS0 ~ 100 pg
(IR A FURE S5 2R Y 2 x SDS _EREZZ wh i ( 100
mmol/L. Tris-HCl. 200 mmol/L. — &% J5 B B . 4%
SDS 0. 2% VW i .20% H il IR A, T 100 CAEH: 5
min, NZETF 8% 5K 12 % AN L1 5 TN Js Tk e 58l B
FLrps DUEJE 60 VOIS E )/120 V(B LI 2
TR W K 8 B RS 721, B R e H R AU RS
1 ~3 h,8% WAk = IREA 2 h,—di 4 CIRF L
W, “HiIEIRIEE 2 h,ECL B IEL45 53
1.6 ELISA A& VEGF #9 & ik K-

£ 35 mm P IEFRAR T, BEALEERN 2 x 10° 40
M, 35 3 AL TES 10% /N4 I3 B9 RPMI 1640
SR 24 h SR HCTCILTE RPMI 1640 15 3E3E, 4k
Bt 24 ho #£0 A 12 h 435008 Hodh 2 LA & F
1%0, 5% CO, K 94% N, 55 3555 B N i 3%,
T 1 FLAN AR SEAE H AAE I T R . I
Yiift, % FH VEGF ELISA 57 & A8 I 4% 124 15 72 HE Y
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VEGF &4, ¥R A 100 pl/L) AR B L s,
37 CHFEIRE 90 min, YEAR 4 U IMAEY R LT
R TAER( 100 wl/9L),37 CHEAIRT 60 min, ekt
4 W IMABESS & TAER( 100 wl/$L),37 C iR
30 min, YEAR 4 WK AR Y @5 100 pl/fL,
37 CHOGIRE 10 ~ 15 min, AL 100 pl/fL,
RATJ5 B 200 & D, . AR 4 b o i 20T 55 &
1 x 10° 4l i) VEGF £#( ng )
1.7 %itzam

BAERLL x £5 28, R SPSS11. 5 34, 410] 2
SR ¢ K5, P <0.05 Wb 22 FA Gt ed s Lo

2 # R

2.1 Raclb EBEmL T &HEE

DL RT-PCR HCEE T 7k A= A0 N 26 IS 1 1z 41 it
( GES )1 4 Fl 5 %82 40 H2( AGS .KATO Il \MKN-45 71
MKN-28 )H' Raclb mRNA ik /K. 455 E 1)k
], Raclb mRNA 7£ JUFP B 5 4 Mg rh ¥ 225k, Horp
AGS 4L Raclb mRNA ik, Af LG S50 56
PEPE AGS HIMIIEAT Raclb siRNA Y,
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1 Raclb mRNA # BEMAMHKPFRIE
Fig. 1 Racib mRNA was highly expressed
in human gastric cancer cell lines
1:GES cells;2: MKN-28 cells;3: MKN-45 cells;
4. AGS cells;5:KATOII cells; “ P <0.05 vs GES cell

2.2 Raclb siRNA FEA7 &R H ARy 52
TEVFEAL B BT T Raclb siRNA 1E ] H#0
B, IE G N A I B9 cDNA S, B kJE B A
mU6pro ZRAA s Iy 31E 52 51 20 A BE e 9 18 )=, o
Hind Il #1 Xba 1 B Y] mU6pro =5 3 A& A1 mU6pro/
Raclb-siRNA H 40 ik, 25 254 il U RS 0 | B ol

1.1 kb, M5 2H Foki B i i Be 2y 400 bp, IEW] Raclb
siRNA A% IR AR HE LT B 2 ).

B2 Raclb siRNA RiEHEMEE
Fig.2 Identification of Raclb siRNA expression vectors
1:Marker; 2: mU6pro; 3: Raclb siRNA

2.3  AGS/Raclb-siRNA 28 i "F Raclb siRNA #9347
H BOR

HE 3 W78, Raclb siRNA 7 mRNA 7K~F- ] BH
TN Raclb 923K, HAX R0 FH 00 R 5 R 55
b, SRS F Racl mRNA Rk JCH 52 m

bl
L]
T o -
= 3 |
i
a

Fetahiy e espresssos
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3 Raclb siRNA #l#] AGS 4B Raclb mRNA HJ3RiE
Fig. 3 Raclb siRNA transfection inhibited Raclb
mRNA expression in AGS cells
1: Control; 2: mU6pro; 3: Raclb siRNA; “ P <0.05 vs AGS cells

2.4 Raclb siRNA *f 8t 8% 3 69 fo B £ R A8 X 5
FRE R

F T WEE Raclb siRNA i 480175 5 19 I 45 £E i
AHOC R -2 IR 7K A 52 T, SI2 38 R 1 AN [) e 4 Fsf
(0 ~24 h) AGS/Raclb siRNA YL 40135 55 %
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1 VEGF 1% . 4558 K 4A )8R, Raclb siRNA
FEYY AGS 45, AT BH 2 A AGS 40 5% b
T VEGE 143U i, 33 Ff 400 1] 4 FH A8 i 42015 00 F 3
SR e R AP RONE FE 24 he TEBVAEOLT,
VEGF HYKIA £ 2 5 5k Hl - HIF-1a BYIH 5, 52
551 Western blotting R T HIF-1o F 357K
o G B 4B )M, Raclb siRNA 5% )5 B 2. 410
il T AGS 4HBE N HIF-10 BFRIRIK o s 098 2k
pS53 A VHL W] LA M4 A i 7S, VHL F ps3 )
Wz AR A B R R HIF-1oc, DA T S0 3
HIF-1o ) 380 80 55 5208000 IR I, 76 22 b Bk o
VEGF (32353 p53 M VHL iy fatkif$E. b TiE
5% p53 Ml VHL S22 5 T Raclb 45 0y I8 1 48
He B, AR SEZEG KGN T p53 FI VHL AR IA K, 45
(4B )R, AGS 4% U4 Raclb siRNA J5, p53
A VHL B35 7K -8 298, 35X i1 78 SIS Ol
FECOMB . &5 KW, Raclb AT @ L pS3 A
VHL 3K i#¥% HIF-1a F1 VEGF ByZik, 44K, A
AEHERS HAL T RE 40 Raclb ] DL #5845 HIF-1o F1
VEGF 1y MIIiE.
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Fig. 4 Effect of Racbl siRNA on expression of
angiogenesis-related molecules in AGS cells
A: VEGF; B: Angiogenesis-related molecules;
1: Control; 2: mU6pro; 3: Raclb-siRNA

3 3t it

DIFERFSE Y 3200, Raclb /& Racl (y— 48 S8
FEA B AE Racl St 175 ~76 Za4f A T #i4MY
57 MR, gt 19 R, AL T — 8.
IHREM A 5 4 A A9 40 T 3bo Raclb Fe 2 M
B JR N BT 1 1 R g 2 s e 4y B Y, B S O
KB, SRR A IE AL L, Racl b 78 A [A)EE By
B4 B e v A O ThE 2 IR A
(9 19 AN ELIR A 7T BE & raclb 1 — D INRESS &1
ML ST RES 5 5| K W o 045 5 Tl
FAMIBFSE S W, Raclb S8 — A P8 FR 1y
GTP il ,JG¥F GTP 45 & Ffit BUIRAS Z 1), 72 FLAR
i AR B R TR ) e TR A ¥ b . SR, BRTA
5 Raclb AR ML A2 B2 A1 OIS iR A /D o

JibsRg e BE X p53 1 VHL i 2 23975 & 145
AR beln, p53 Ek AR AT BE 35 R LA AR A T
VEGF 23k 7KF T4, i pS3 w5 3535 Al B S 4 il 7y
JEYE VEGF (55 s fgeak ' [ARE, VHL Besk al i
SR v B A AL AR AR RS pS3 I VAL
AT DL 7 2 - I BACH B2 2F HIF-1o0 1 R A
M HIF-1a ES089 VEGF B0%E RIZK ), ARF
FAR R, £ H EMELA T, Raclb siRNA §% 4y
AGS 415 v] B S B0 AGS AL 3% L5 b VEGF
(4 43wt , JC T B8 By AL ]2 38 2 0 HIF-1oc, A
p53 HI VHL 1Y 3R k7K V2R 4% VEGF [R5 M)
HEo

ARG 25 5 HAb AT 56 Raclb 5T 45 51—
0, I8 Raclb RTREFEMMRE A9 A A Kk J B i A8 A=
W EEEE TR, LRE KW Raclb siRNA
SR MR LT I A A 4 T B Gk, T RE
SRS A A . siRNAs 2K JF 2123 M
TR SEAZAT IR , (A< 71 107 FH T LA A e L 40 i = 2
SRR TR RN P BRI Y B
FEW AR BUA P I FH siRNA AT LUA 503 ) Re 8 5%
ik X R SiRNA ] AE Ry AR 2 RIE T 1) —
FAMTFB . CEAMREY, Raclb WHES ST
Jih 9 B 2k 3R B, DG Raclb siRNA 7] BE £ 1
Racl b F e i) — P 506 YT F-B
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I — B2 3T let-7a #0 miR-125b B9tHAEA T mINGI A EE 4§ NF-xB 893 &

miRNA 7EShH) R A2 474 S R E o4k R T IR0 R 8 BRI AR IE S 2 A /Y A B R .
BARTEARFIII 25 & B HrBE miRNA (KB A, (HEZF miRNA 78 [7]— > 20 2 05 0 75 40 i b 7 —Fh P 7E Y miRNA
PR 3 AN EREE AR T B TT B S L R Y mRNA 7K, 47545 F A 1 0 F KA 7E— A3 K

kB-Ras2 J& 2000 4 % $LAY—FHRERZIE % TxBo ABEIRIL 1<B( p IxBo JESEME , WA LPS-TLR4-NFB 3 %= A= B 4
F—F R . 2 AR T 5 5 B A B2 S F 2 1Y Patricia A Pioli R AYRFZE/NA R IR, 7E A B9 B ELI A T, let-7a F miR-
125b BEMEYHFTAY «B-Ras2 AYFIA , AT NFeB EEEIVTE . X — TAEIEM T miRNA 7€ NFeB @I EE/EH. &
58 A ELISA 5250 FSERT 2 i PCR BRI T ME Z BEREGE 1 I A B W41 MY TNF-o 195300 S H: mRNA 19 %35, K5,
YE#E T P65( NFkB i —ANHE ) A% 8 Uil 4 52 50 B2 2 11 o B 370 45 AR 462 TKKB  IkBa.p TkBa . kB-Ras2 FikAE1L, kK BAE
O T ) e N A L P, P65 TEA% I 26K 70, kB p IxBow .k B-Ras2 5 THE , IKKR A A 254k, 150 1 I — W5l g
PN B REANAE TNF-o FEREMGR HFAZ A Pe5 /b, 1l P65 A2 i F TkBa.p IkBa.kB-Ras2 FikTHE, I HiX —id ##
AT IKKB . Fei , 1E 3 FH 26 56 E WA I $7 R ( luciferase assay ) 1B B 7% & miRNAs i /4 52 55 ( transient transfection of
premiRNAs Wi 5E kB-Ras2 & let-7a, mir-125b HY$E4R

R ZAR TSR - M R A AR let-7a FAA TH 1T miR-125b Ik FEAR, Ho, miR-125b REASHEOR «B-
Ras2 19774, let-7a W «B-Ras2 (9774, AT TA9URRIVE AN T NFB EEK 0 . miRNA 5 2R A Y2 BEAHDG , 418
MRAMEIHT miRNA 1 &4 AEFPLRIFI DI RE  f S /R X 22 5 72 ) &8 — B SRR 1Y 7+ FE 0
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