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[HEE] By WEFRMITEE/ND A (NSCLC) 48 i 7 71 5 5 ¥k 3% i B2 R, 37 3R KLl o
Jrik Rt MTT BAG IR 1R ik BE 35 R/t 7T L RhoA siRNA 435 A549 4 M #)3% 515 %0 ; A Real-time RT-
PCR i e e Al N TR E A SURAAME A4k 1 26(MHC T, XFF HLA-A) MARFEE H (TAPL) I
H A ; A RhoA VMM 35 AR RhoA ¥ #7251k ; A Lipofectamine 2000 ¥4t siRNA, #5R  FRMTTREWE
FEHRHE (20 ~ 30 wmol/L) Ml AS49 AHMIMHERE , 358 HLA-A I TAPL B E KA, M) RhoA 1&{: (P <0.05
8 <0.01), FI0.1 wmol/L RhoA siRNA %] RhoA FEHEE, AL B E MK AS49 4l TE, BN HLA-A
TAP1 ZE KK (P <0.01), {8 RhoA siRNA Bt 4 [ AR AL TT REEF= 4L B E BN, i 5 8 RhoA siRNA
fERIARMRL(P >0.05) . 518 FARALIT EZRBIT M AS49 4fHY RhoA 75, T4 N HLA-A F1 TAPL R
ik, VB G R A A T
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Effects of simvastatin on cell proliferation and immune escape of non-small cell lung cancer LIU Bing,YANG
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[ Abstract] Objective To evaluate the effects of simvastatin on cell proliferation and immune escape of hu-
man non-small cell lung cancer( NSCLC) as well as the underlying mechanisms. Methods  Cell proliferation was de-
termined using a modified MTT assay after the treatment with different concentrations of simvastatin, or RhoA siRNA
in A549 cells. The gene expression of anti-immune escape factor, major histocompatibility complex class [ ( MHC
I, also known as HLA-A) and peptide transporter protein( TAP1) were detected by real-time RT-PCR. The change
of RhoA activity was measured by a microplate reader in A549 cells treated with simvastatin, or RhoA siRNA. SiRNA
transfection was done using lipofectamine 2000. Results  Simvastatin ( 10 ~ 30 pmol/L) significantly reduced the
proliferation, enhanced gene expression of HLA-A and TAPI and inhibited RhoA activity of A549 cells in concentra-
tion-dependent manner( P <0.05 or P <0.01). Moreover, inhibition of RhoA activity with 0. 1 pmol/L RhoA siR-
NA also resulted in a substantial inhibition of proliferation and increased gene expression of HLA-A and TAP1 of 549
cells(P <0.01). However, combination treatment of RhoA siRNA and simvastatin exerted no synergistic effects in
549 cells compared with the specific siRNA treatment alone(P >0.05). Conclusion Simvastatin can suppress A549
cells proliferation and immune escape primarily through inhibition of RhoA activity and thereby increasing the gene
expression of HLA-A and TAP1.

[ Key words] Simvastatin; Non-small cell lung cancer(NSCLC); Cell proliferation; Immune escape;
RhoA
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K ZH AR/ i Jii 88 ( non-small-cell lung cane-
er, NSCLC) BEH 2 BN A 488, k%
FARBITHN S, BELFEYRIT . BREE
Ko FEEmALS T 2 an T IR B % 3B AR NSCLC
BT T~ B, (BH 5 £AFRHREER
5.2 8F0E, PG RE, PRI, ARk
WEFEE A A ZRHREFEE  JLHE NSCLC
AR, R REE TE R ENRE RS,
R B Bt Gy W AN Bl , R AR ek R
SERBIFR R I, M TT 2ERE 1 AR 25 F R AT RE B &M
2L AR PR AT 30 B 9  JBC TR JRE 55 25 b 9 4 i 3
Y AT RS, HES, FRMIT
7E NSCLC 4 ffusth 78 J Su e ke v FOPE AR 1 28
ABFST B TERITFEARABIT XS NSCLC (1 A549 ZHAfa
A BT e B 16 3% A 26 R F Y 5% e 22 BT BB AL, R
NSCLC #lim PRIGTT 3R HLH7 i BB
1 #REFHE
1.1 FEEG F T (82, XERR) H=F
FEWA(DMSO, S Sigma ) ¥, fEAARCH 100 mmol/L,
BIRLWATERE SRR PR, DMEM R4 L7 (3
E Gibco); FER HE X EWIE (XE Sigma);
Trizol SYBR Green I &0 /% B85t e Yu bt (£ H In-
vitrogen ) ; RhoA siRNA ,control siRNA \BAT5{&$HT RhoA
ik (2 E Santa Cruz) ; Lipofectamine 2000 ( 2 [H In-
vitrogen ) ; Rho-GTP FEFJIiAAR (32 E Cytoskeleton ) ,
1.2 FE:
1.2.1 #JaREs%  NSCLC 4iffutk A549 4ap (W 5
EE ATCC, i R ¥R ERAHRALRE
) S 10% R4 MIER 0. 1% EBE/EEEN
DMEM #5355, F 37 C.5% CO, FFFEPH IR
B
1.2.2 ZAMOMFESCE SR A MTT 300 40
HUSEFEAE O , B S A K T8 A549 i, F G I ¥
DMEM E&J5, L 1 x 10°/ml 8/ T 96 FL47, B FL
100 wl, Mg R WA MG B2 S, F 10 wmol/L,
20 pmol/L.30 pmol/L HJ3E{E T B RhoA siRNA
control siRNA 43FIAL¥H40A 48 h B, 72 h J5, BFLM
A5 me/ml HIBEHETE 20 ul HE%E 4 h I, 2015,
WRFLNEEFRW, BALIMA 150 pl —HETR, &
R EAREIRY 10 min , (F45 G 7R 1% , FIERAR
AAEBE A 570 nm LU BEEFLKREE(OD) . [FE
BB BT B4 ({Uin DMSO, ANnZ54ab ) (S H
YR (CHM, N I ¥ DMEM) , 5 4 #1 3
MELEZHRER S5 K, HIEMER(%) =0D &

A - 2 X A/0D BHMEXT B - 25 HXF B4 x
100% ,

1.2.3 Real-time RT-PCR % FI-T# U NSCLC
ik E F R F A RAEAMER SR I £
(major histocompability complex, MHC I ), X FR A2
H 40 PLJE A (human leucocyte antigen-A, HLA-A)
Ffk#%:5 % H ( peptide transporter protein 1, TAP1) i)
HEFXER. 10 pmol/L.20 umol/L.30 pmol/L
FISEARARTT 4 AL 3E AS49 41 48 b S5, 4% Trizol 1K
FIVERH 45N AS49 IR B /0B RNA, SRJEHX 2 ng
RNA H iScript i % £ 157 & A% cDNA; Fj SYBR
Green | #R G RREEI LRI 7E Mx3000P QPCR R4t
(Stratagene 23] ) i#4T RT-PCR 4347, YA GAPDH F 4
SR H AcCt 3571 H £ 41 HLA-A 71 TAP1 2R
RIAEXTRIX R . ¥4 HLA-A BRER5IYFFIT -
% 5'-ACCCTCGTCCTGCTACTCTC-3' , F i 5'-CT-
GTCTCCTCGTCCCAATACT-3', /1 TAP1 ER A5
YIFFITF .5 -ACTGCTACTTCTCGCCGACT-3' 71 5'-
CTGCGTTTTCGCTCTTGGAG-3',

1.2.4 RhoA {HEMMZE  F 10 pumol/L 20 pmol/L
30 wmol/L FERAh{TEE 0. 1 wmol/L RhoA siRNA 4t
5 AS49 4T 48 h J5, 5% A Sterpetti By 50 e
AS49 JUKIRIEEY) 25 pg, T Rho-GTP 3R A7
B EIEE 45 min, B 5HARIEAFREE 2 b, H
BEARINE R OG5S , WEE RhoA J&MER{L, LU0
5 W,

1.2.5 siRNA LY A549 MR EIES 35K 50% ~
70% L _EFhE B}, A Lipofectamine2000 37 %5 4t
RhoA siRNA . control siRNA , & ¥z {5 B 34k,
MR ARG, S 48 h, RN BCE S R R
H,BHR3INEL, TREH S K,

1.3 SQEitsEdik REAY SPSS20. 0 Gt B s T4
WEALIR , THE VORI AR = v (2 £5) IR, BHF
BRI RE R T EZ 00, AR R LR
FAEE N EBORPE R PIKF- 05 2047, B EUE P
PIEL R A SNK-q #38, P <0.05 JERBFHIHF
B,

2 HR

2.1 AT R M B A EIXS AS49 4 a5 i)
o 5as Xt IR HA, A 10 wmol/L20 pmol/ L,
30 pwmol/L 3R ATTVER AS49 4HAW48 h #1 72 h &,
HIRERE RANH] AS49 ZHHUIETH, IR BREIME (P <
0.01) fH=/ YREERFEARMTT 7E 48 h R 72 h f91E
RAEFEFZITFENL(P>0.05), Wk,



HEEEES: 20134 8FH H6% Hs

F 1 FRMIT AR REE E X AS49 4 3 75
Bl (z+s), BHEHER]

A H BI% 48 h 72 h

25 %R 5  1.039£0.091  1.019 £0.076
10 pmol/L E4EMiT4H 5 0.801 £0.081* 0.733 =0.090*
20 pmol/L FEHMITH 5 0.535+0.070*  0.432 +0.063*
30 wmol/L EfRAMITH 5  0.373+0.078* 0.319 +0, 029*
Fem - 72. 413

Fyim - 6. 588

F o xpim - 0. 524

Py - 0. 000

Py - 0. 033

P i xnti - 0. 678

548 h FEXTRALLE, " P<0.01; 572 h TEXRA L,
*pP<0.01

2.2 A RMITXS AS49 40 Hfa 4 S BE Rk R AH ¢ H T
HLA-A 1 TAP1 ZEERIXHEN SEAXNEAL
#,10 umol/L.20 pwmol/L. 30 pmol/L FERABTTHEF
A549 401 48 h J5 , B BIEIR AS49 4Py dkik
AHXE T HLA-A f1 TAP1 BFE KN REE, 2K
BER#E(P <0.01) , WEK2,

F2 OEMRMITA ASA AR RRATKX B FHERAY

# [ (% £s) ,fold change]

i Bl HLA-A TAP1
A= pog: it 5  1.028+0.061  1.004 =0. 087
10 pmol/L FE4%MIT4H 5 1.354£0.100* 1.248 £0.052*
20 pmol/L FEZMWITH 5  1.524£0.066* 1.351 +0.052*
30 pmol/L ERAMITAH 5 1.656 +0.076* 1.474 0. 088 *
F - 36. 947 23. 097
P - 0. 000 0. 000

E 55 px Rk, * P <0.01

2.3 FRAMITX AS49 M RhoA VEHERIEN 5
ZS X EBZH AR L, 10 pmol/L. 20 pmol/L 30 pmol/L
FRAMITYER AS49 408 48 h J5 , REBA BHP i A549
A RhoA Y514, Bk EEHHIE (P <0.05 5% <0.01),
&3,
%3 ERMIT A AS49 47 /i RhoA & i
[ RLUX10°, (% £5) ]

A B g RhoA ¥
wExHRAE 5 6.966 0. 874
10 pmol/L AT 4H 5 5.242+£0.383*
20 pmol/L FEARAUITH 5 2.833 £0.5184
30 pmol/L FERALITH 5 2.173 £0. 6404
F - 36.955
P - 0. 000

i 5 A RA L, T P<0.05,4 P <0.01

2.4 RhoA siRNA X AS549 4ot sl b mr ke AH 2%
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@# HLA-A 1 TAP1 REFEMEM  FH0 1 pmol/L
) ;hoA siRNA ZbJH A549 #H}8 48 h J5, BEf#E RhoA
EHRETE(P <0.01) , FHRER ZMH] AS49 41U
BHI(P <0.01),%8] RhoA 1E¥: 15 A549 40 i 74
FHUMX, Wk 4, Hi#E—HHET RhoA FHHERE
SR ATT A AS49 4 3% 78 A SR 4 G S kR
HEE A%, BT 0.1 pmol/L f RhoA siRNA
TR A F 48 h ) 5 30 pmol/L &M 1T &
FH 48 h XF AS49 4H e 78 Fidi ey iR AH R H F 19
M, 45R 5 R, contol siRNA By FH 48 h 305
30 pwmol/L SE 47T 4 F 48 h XF AS49 4 Ha 78 A1
PR IR R T LA BE (P >0.05), #
Fi RhoA siRNA 48 h B{5 30 pmol/L M IT &
48 h Y58 B2 1 bt S W6 AR 2 Bl F HLA-A Hl
TAPL B H X RIXE (P <0.01), {H RhoA siR-
NA 530 umol/L 3 FAihiT-& Fi4H 5 8 F RhoA siR-
NA BB WHEREGIT¥E (P >0.05), I

x5,
# 4 RhoA siRNA 7t A549 %1 i RhoA % I fu
WP (3 +s)
RhoA {&¥:  gipuipas
E==pogibl 5 6.980 £0.666 1.026 +0.088

0.1 pmol/L contol siRNA 2 5 6.737 £0.826 1.009 £0.112

0.1 pmol/L RhoA siRNAZH 5 1.130+0.621*0.391 £0.072*

F - 65.262 46. 179

P - 0. 000 0. 000

I 52 [x R4, * P <0.01

%5 RhoA siRNA Fo 3= 4% 9T 3¢ AS49 41 H %, 5 ok 3t A %
B T % B & 3K 49 % 9 [ fold change, (% +5) ]

@ 7 Fi%  HLA-A TAP1
ZEXRA 5 1.004£0.087  0.997 £0.074
0.1 wmol/L contol siRNA 2 5 0979+0.082 0.974 £0.09
30 pwmol/L EARAITA 5 1.638:0.087* 1.439:0.106*
gblu’r’;l‘:)‘%]“ﬁ%‘f"éf}gf‘ T 5 1.62£0.124° 1.400+0.087°
0.1 pmol/L RhoA siRNA#H 5 1.689+0.109* 1.550 £0.064*

0.1 pmol/L RhoA siRNA + 5 | 38 .0 059** 1,463 £0, 141 **

30 wmol/L AT
F - 39.471 19.796
P - 0. 000 0.000

T 5 AR A, * P<0.01;5 0.1 wmol/L RhoA siRNA £
Lh#,*P >0.05
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3 itie

3.1 FRMITE B AT R L 147 = RE B B M E B
— Rz — , REIE BRI b 3 Y P9 R 4 R I B A
FRBRES 3-¥2L-3-F L I B AL 0TS A BJREE, AT
BEL T RS2 R BR TR AR, , B 28 A S0 VAR 1% 40 G 19 A% L I i
B EERR K, 3 RALTT BB B3 0 1 2L AR
NGRS N SN e R A e ok
B, ABFRR I, A TT B8k B 0 81
NSCLC () A549 4 Huss7s , BA BT MR AL
3.2 FBRENR b &R MRS R S KR
L TEE IR &R R AR E S5 B R
B LR LB — 1L, ffiiE 85% g NSCLC,
RERE FEMRE, RER, MEREARRES
HAE AL ERKEEERE, F51E NSCLC Kk
HIR RV B A ik . BRTERER, &
A= B SR k% Y S B ML R B TR A9 MHC T
B HLA-A {2 iR R 38 TR 0Ah , TAPL #3356
KRBT A IE W AR 3 B Ao e bk e Rt B 9 &
AT R R7E NSCLC H, B #iF 27278 HLA-A
T TAPL A FREBET . AR ER, F4K
FhTT BE UK B AR HE B BE AS49 40 B i H SR e Wk ik
HHREF HLA-A 1 TAP1 EF AN FREE, &1
FARABTT T 2 NSCLC [y fe ¥k R 7] fE A EEAE
Ho

3.3 RhoA J& T GTP/GDP %44 GTP HEify Ras i85
1 , B IE B ST 3 o A B A EEAE AN,
RhoA 7EA3E NSCLC £ () £ IR 4H M Pl BE R
AT ERIEY  TEIE LR RhoA REf R 5821
PI3K-Ake 38 P& BT , W ZCR B BOA N R R4
A R A S B ) S B B0 . Fromigue 61 B
A, PTG Ath 7T BEA S ] RhoA N TR
LR EABEE, A REARAERMEE,
AW R I, AR AT BE Uk BE R 5 ME Ho P ) AS49
i RhoA JEME, 3+ H FJ RhoA siRNA [#{% RhoA
TWHEE , e B H AS49 UM FE , 5 Inbi sk
PR LE F HLA-A 1 TAPL EFER KA REE,
R R TT 04 A549 40 R e 5, Wb H T
HE3% AL AT BE -5 M ] RhoA JEMEEMIMR, K
fTIE—2H5T38 & 3, RhoA siRNA BRI ¥tk fth
TTH A GE 7= A U RN, T2 5 55 A RhoA siRNA
RIFEFRARPEL, dLl R0, RhoA 1 PERINEE , = fhft
TARBEREER. MU RELMB P HER
1,40 Wang /" B R B E A W AT A K

T (th-HGF) 8B AR 7 B P 988 40 g A0 77 M T HE 08 40
HR&EITYER, FIHt HGF AR A48 YT BB HA B3 55 )R
IR, B Akt siRNA FHBT Akt F3566T,
rh-HGF i3 HGF rh AL At IR 4H i 40 R 2 1 AR
HES1E A E/E R, B Wang 251A 2 th-HGF 47
HGF =L 44 X I 4717 5% B 2 M) = B R AR F X
PI3K-Akt 1 B By il . A B FT L AESE T 06 0 A5
E ik, FATA R, Sy T EEARH T H05H A549 i
# RhoA it , NI N S e Wb iR AH S A F HLA-A
0 TAPL 23k, J8/0 AS49 40 A 0 Gy 196 5% 70 441 B 33
o
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