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FiE VNGS5, NI RAS4 N IESXT 4, SRR & 5 I A s 6 ok, 35S
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[ Abstract ] Background and objective GRP7S, a member of HSPs which is overexpressed in some resistant cancer
cells, is a molecular chaperone mainly located in mitochondrial membrane. The aim of this study is to investigate the role of
GRP7S on the resistant mechanisms of cancer cells by downregulating GRP7S expreesion via RNAi approach. Methods Cis-
platin-resistant cell A549/CDDP was established from their parental human lung adenocarcinoma cell line A549 by combining
gradually increasing concentrations of cisplatin with high dosage impact. The shRNA for GRP75 was transfected into A549 and
AS549/CDDP cells by lentivirus. Western blot and methyl thiazolyl tetrazolium (MTT) assay were applied to detect the influ-
ence of silencing GRP7S expression on sensitivity of the cells to cisplatin. Results The infection rate of six groups were all over
90%. After infection, the level of expression of GRP75 in both A5S49 and AS49/CDDP were down-regulated (P<0.05); the
level of expression of pS3 in AS49/CDDP was up-regulated (P<0.05) and the level of expression of bcl-2 of AS49/CDDP was
down-regulated (P<0.05). The resistance index of A549/CDDP before and after infection were 21.52 and 4.14 respectively.
Conclusion Cisplatin resistance of lung cancer cells is associated with overexpression of GRP7S gene, which could regulate
the expressions of pS3 and bcl-2.
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7. FATRT BT TR R AR 2Tk, BEFE A
I A B AS A9 XTI e A= it 245 i i A 2 A Tl Rk A2 A
WLEE F| GRP7STE T 245 40 M rh s k™. ZEAR s
FA T3 L1875 FE A T AYRNAT P B AR UL BT 24 40 g b
GRP7SFEN B IR, WP I e 240 Xeh T i Jek
PERYAEL, PRI GRP7STE il 4 i i 245 Lt b O AR T
DU e AR36 T 7 A BB AR, Ryt i i P i 24 B
HERALARR, H O T IR 2y AR (LA, o

1 R 575%

L1 MARE Al 20 i 2R AS49MA [ Hh [ LR 1% 5 ) (i o
> ( China Center for Type Culture Collection, CCTCC )
AS49/CDDPYI L Ky i B 5 vh i Sl . B
£ : HyQ RPMI-164085 57 ( Sigma’Aw] ) | 10%fE 4%
B A4 (Gibco/AyT] ) . GRP75 shRNA (h) Lentiviral
Particles ( Santa Cruz/AN#) ) . Control shRNA Lentiviral Par-
ticles ( Santa Cruz/N#] ) . Polybrene ( Santa Cruz/N¥] ) .
BAPLNGRP7SZ s BEHTIA ( Cell SignalingZAH] ) | et
Abcl-2 g fEfT A ( Cell Signaling/AH] ) . fdi ApS3HL
SeBEPLIAR ( Cell SignalingZya] ) | Hdi A B-actinZ sy
Bk (Cell Signaling/A ] ) | R FIAEE (1:250, GibcoZy
Al 4p%e) | gl (CDDP, Sigma/tw) . DMSOIZ
( Amresco/NH] ) . MEMRWE ( MTIT, Ultra Pure Grade, Am-
resco/Nr] ) . MLALMEREPT ( Sigma/AF] ) | Rnase ( Sigma
KA L EE el BEAER S SW-CJ-ZEDAIL
NS TAES (RN AR\ ) | Forma
Series IT Wcta Jacketed CO, Incubator/K E %3544 ( Thermo
Electron Corporation ) . DK-S24 Hi #VE /K HE ( FiEF
KSR A A RAR ) | mEEOHL (HY ) |
BT (AR AR ) | Touch Screen FO39300Fif
#7Y ( Sunrise Remote ) .

1.2 Jrik

1.2.1 #ffid%EFR FAS49FIAS49/CDDPA % 7% T 75 10%
BAE/INE I . 200 pg/mL K K% K HIRPMI-1640%5 77 3t
i, BT37°C, S%COMHT, FEMRARRE TR, &
HARW . FE4-SK AL HL 1 FHO.25% [ A 11 g A A4 41
W, LN AN 5x10°4> /mL,

1.2.2 189 TR YL AS49ZH I #4110 AS49UH i dE 24
fLB, PIAL mLB eI IR, BiFREK24 h, 250% L |
M LI BE J5 F A6 R T G o BC I 15 SR F Polybrene Y 1
B, IRAE W Polybrenelft [E 1S pg/mL, FI T 73

% GRP 75 shRNA (h) Lentiviral Particles, 5235221457,

FERALPWAAR, AL mLIE-ARFI100 uLigss:, 250
1AL ZIR S, R4 b, F LRI,

PEAL N A B 5L 78 R R TR b A T LR SR AR AN, K
Yty 44 HAS49/1, Fi BB AR J, 4 Control sShRNA
Lentiviral Particles#5 JYAS494H I, W45 TL IS A i fn 44 0
A349/C,

1.2.3 125 #5454 AS49/CDDPAI L 1.2 2[R )51k, #%
GRP 75 shRNA (h) Lentiviral Particles#% J%A549/CDDP#i
JfL, B Y B 40 LAy 45 CDDP/1; #4 Control shRNA
Lentiviral Particles#; tA549/CDDPANNE, Fi4E YL )5 AU
44 ACDDP/C,

1.2.4 P BMBIME Ll FA4AIIAS49/1, AS49/C,

CDDP/I. CDDP/C, p#|T45YL/524h, 48h, 72h5 T
YNGR T WS A LA Y1 O

1.2.5 Western blotAill £ 21 41 JfGRP7S . pS3. bcl-23 ik
BEYLIS 7R, HUAS49, AS49/1, AS49/C. A549/CDDP,

CDDP/I, CDDP/CNZ4NMAS—M, FFEiaRt, WU
PBSFE YL AR R IGFR AL, I ARIPAZ R T 40 i,

R REPE UK, B.ORBOR RN . SR JEBCANE % 41
EEWE, BAR20 ugE M. HEABENEARENYS
2xSDS-PAGEZ [ EAEZE Ml AL 1R, BT UK I
S min, PIFEAEMENA, FETKE2 minllRHEE
Uik, 1712%SDS-PAGEHLIK, it H A8 M 2 40E 24
BRIk mIKSERE S, VIR, {fFBio-RadtnifE
MR R B, B FE LU 300 mA-400 mA, ST
(8] 730 min, FERESEEESS, 7 BIELAR 11 I 30 R AR
HEEYE2 min, DAPE R b AR . WOR BRI S,
A20 mL% S%/BE AR W R RUPBST A1, 2= F &AL h,

FEREE . AL 1:S00F: B (1) et NGRP75 2 St
A, MAB-actinfE NS, 4°CIFFE IR, VEERRPER3
W, WORBEEW . IAFE 1:4,000F5 B0 . BRI b9
fif (HRP) FRicfbife—dt, 4 CIFE L h, PEBRRGE3
W, WIS PR . BRI : i ABeyoECL Plus ki {45,

XFEEE, Wi, . HeLh b AAE Iy vk i 45 2 4 i
pS3Fbel- 235 14k

1.2.6 MTTL A 45 20 40 MR BBURAE 43 HLAS49 |

AS49/1, AS49/C. AS49/CDDP. CDDP/I, CDDP/C/s
AN, 75 10% /N IR IRPMI- 164035 5 3 il
B AN, PASX10*4/FLAEFP o6l 7, 4L
fRF1200 L, BEF37°C. MIRNRIE . S%CO,K; -4 HH5
Fro 24 hfE, BRI, A5 AIINA200 uLE AR
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WePE R (0, 0.025 pg/mL, 0.0S pyg/mL, 0.1 pg/mL, 0.2
pg/mL, 0.4 pg/mL, 0.8 yg/mL, 1.6 pg/mL, 3.2 pg/mL
6.4 ug/mL, 12.8 ug/mL ) PREFREE, HAZGWR EE 61
AL, TR AN LA 3E 52 B LAVE 25 O IRA, 4%
A BB AN 25 W) LA X REZ . 48 hm, WREAL NI
i, PBSTEVE2K, HFFLINAS mg/mL MTTH %20 uL,
bR T4 ho SRR WIRSLIN AR, 4L ADMSO 150
uL, PR 10min/5, HEFES30 nmifike, TERFHEGEERIIY
I E A LGRS A (optical demsity, OD ) o AR4f 44>
iR A1ODIE (FIME ) A 4NAETE R (vital rate,
VR) : VR (%) = ( HZ452HOD{H-% X fZ1OD{H )
/ (X BEZHODAE-%5 1% HRZHODAH ) x100%., 383 M B 7
TR YRR BN E (50% inhibitory concentra-
tion, ICy, ) , AN IglCy\=Xm-Ix[P-(3-Pm-Pn)/4], Hrf
Xm=lglge Kl i, I=lg (FH A&/ AHmAlE ) , P=fE
W Z A, Pm=f K BAPE RN 2, Pn=d/INFHME SO
B, ZIETHEAS LA 254545 ( resistance index, RI)
AR RI=RGIIAIIC,/AS4941C,

1.2.7 Geitegset W HSETHRAESPSS 12,0064 T 4540
Br, @A ZE ok e R, LIP<0.0Sh 2= 5 HA ST

JUYREVSN
R o

2.1 PO BIBONE L PR SRS 95 15 1 A AR 2E
JGENVE BT AT DOWER RISk (a0, THEUR sk sl
SR AR, L A B R R AR, S
IR R 7E48 haS AL SR iR F90% L) | (1A
1),

2.2 HEUL S ACH A U GRP75%E [ 7615 Western blot46 i i
INTEMREERNATHE7 A5, A4 RGRP7SEE K
Ko LEGEN, #4H7GRP7S shRNAIE S 5 T-HLAS494
M5, AS494IMLH Y GRP7SFKIXHIE T (P<0.05) ,
ARS8 2 2 T HEAS49 41, AS4941 fifd
IGRP75 %36 oI B AR fk (P>0.05) . #E4FGRP7S shRNA
B2 9% 7 T YL AS49/CDDPAI L J5 , AS49/CDDP4H il i
MIGRP75F LM R (P<0.05) , MiAE THIFHIH
12 8 T HPLAS49/CDDPAI L f5 , AS49/CDDPAH I 1Y
GRP75FRiA T B84k (P>0.05) . (K2A, KE2D) .
2.3 RO A 2 AR IR BB R T3 R AN R ik
FERIRAAYE FH48 him, AS49Ziii] . AS49/T41MH1 . AS49/C
41l . AS49/CDDPHfiS . CDDP/I4ffi . CDDP/CH

Ji AR A2 B 01 Ol . AE AR AETE 0 T, AT
WeJEEA T, AS49/1 vs A549, CDDP/I vs A549/CDDP
HIFRE (P<0.05) , CDDP/IF T MR KT AS49/1
( P<0.05) ; [MijAS49/C vs A549, CDDP/C vs A549/CDDP
HIAEIE RN CH B2 5% (P>0.05) . RLE/REIIMTTH
B0 1AL 0 A AL 20 T IR AR TC o I 245 P8 45 . 45 2 i
7N, TEIC,J7TAl, A549/1vs AS49. CDDP/I vs A549/CDDP
TR (P<0.05) , {HCDDP/IRJIC 59K 5 T-AS49, T
AS549/C vs A549 ., CDDP/C vs A549/CDDPII|JGH] i 2% 5
(P>0.05), TEMZF540)71H, AS49/1vs AS49, CDDP/I vs
AS49/CDDP [ [% ( P<0.05) , {HCDDP/I{Jili 254850055k
7 TAS49, 1MAS49/C vs AS49, CDDP/C vs AS49/CDDPI|
TR 2R (P>0.05) .

2.4 A EEEL UL S A5 AL AN fpS3EE 1418 Western blotAG:ill]
WRTER I EERNATHLS , A A4 ApS3s IRk,
SN, AS49/CDDPANNE 1) pS3 KL K AS494M i B i
T (P<0.05) ; AS49ZHIEZNE N FERNAT LG pS3# ik
B B (P<0.05) , Mz hidE THIEpS3Rk M
## (P<0.05); A549/CDDPLEHEFRNA TG ps3Fik
B FE (P<0.01) , M4 THtEps3ikitig b
# (P<0.05) (2B, K2D) .

2.5 UL A A bel-28E [ #15 Western blot# il i 7~
TEE W FERNATL G, S A4 ps3dE H Rk, 5L
BN, AS49/CDDPAA A bel-255 AS 494 ifl BH & I i)
(P<0.05) ; AS49YHMiI 22180 #ERNA T fabel-23835 70
WA (P>0.05) , M HEETH/Ebc-241k FiF
(P<0.05) ; A549/CDDPZ8 % #ERNA T 5 pS3FR ik ]
BRI (P<0.01) , MZzHEE TG pS3FIRFRi i
(P<0.05) (2C, K2D) .

3 g

UTAER, RNAWEA—FPSCBHOR, 7E58 T IR i

=1 SHEMEXIIEAIC, RATZEH
Tab 1 1C,, and Rl of six groups of cells to cisplatin

Cell IC,, (ug/mL) Resistance index
A549 0.072%0.008 1.00
A549/ 0.036%+0.008 0.5
A549/C 0.07%£0.010 0.97
A549/CDDP 1.55+0.034 21.52
CDDP/I 0.298£0.029 4.14
CDDP/C 1.52%+0.037 21.11
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B 1 1B EHIARES48 h AS494 A F1A549/CDDPARZE S E (X 100) .
A 1 A549/1 ; B : A549/C; C: CDDP/I ; D : CDDP/C, Z A%, BAHRE
%, BREABGPLGERANARBSHHPARDHAILE AR
27, SHEMBREHEIO%UL,

Fig 1 Fluorography of A549 cells and A549/CDDP cells at 48 h after trans-
fection (X 100). A: A549/I; B: A549/C; C: CDDP/I; D: CDDP/C. Bright fields
on the left and dark fields on the right. Transfection rate is calculated as
ratio between green-fluorescent cell count in the dark field and cell count
in the bright field. The transfection rates of 4 groups are all above 90%.

Vital rate

Logarithm of concentrations (t g/mL)

1 2 3 4 5 6
GRP75
B-actin
1 2 3 4 5 6
p53
B-actin
1 2 3 4 5 6
Bcl-2
B-actin
(]
=
©
>
g
(G]

B 2 Western bloti&ill & HAMMGRP75. p53IARbcl-289%i%, A :
GRP75; B : p53; C:bcl-2; D : ZHEMMGRP75. p53. bcl-2t8%R
Fig 2 Western blot assay of GRP75, p53 and bcl-2. A: GRP75; B: p53;
C: bcl-2; D: Relative quantitative of GRP75, p53, bcl-2 in six groups
of cells. 1: A549; 2: A549/I; 3: A549/C; 4: A549/CDDP; 5: CDDP/I; 6:
CDDP/C.

3 KRR EIREH1E A48 h& B MFEER
Fig 3 48 h vital rate of 6 groups of cell in different

concentrations of cisplatin
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T 25 AL, DA B e 240 B i 25 7 ik ik g o, 3R
A AR A 8k . W 3 3 si RINAA 203t 00 1 o
2 s FMDR1 U mRNAFIP-gp Y F ik . JulyZEP 503 E S
FHiRNAT] B A B SR 235, DAITTHG 5 T 4441
TR XA 25 U . YoanZE B mdr] siRNAFE Y
2 2Tt 25 FLAR I AN RIMCE-7 / Adr J5 iE 52 4% 5P siRNARE B
3 BT RS 2 X MCE-7/ Ade 4 i 1 R VE R, 3 2 i
i 2444 o 38 ek RN A0 ] g 240 AR S 24 #H DG SE 1R 3¢
ik, AETE SR T R R A0 M T 2 1 R, R i
AT ZGHAE T — B LR, A B N A 5
AMFFE R 4% GRP7S shRNA) 18955 5 #Ff FRNA T
Y. ZERNATH)G48 h, @96 BB MES], tLhf
S 2N B e LR I L ik BI90% LA b, a1/ 22 Sk
i 38 1 R A R RNATHE A - 2 KF, Ui B T 18 9%
B FIRNATH A M. ZERNATHRG 7R, #F17
Western blot#:ill, A] LAWK YL T GRP75 shRNAJF 1Y
AS49I I FIAS49/ CDDPAH il GRP7S 85 1 Y KA 4 W] i T
W, BB BRI RNAT P AR 0 [A] RS Mo Y8k H
MIFE TR, IF HEA RS (R Tde
GF, R T AN TSN TEIS , AS4941Jil
F1A549/CDDPAH I GRP7SEE |1 ) FRIAAZZ 50, B8
W REA G I A GRP7SHE (I FRik . iR AN
FIRNATHL, FATH D) GRP7S shRNAKL L A AS494H
i F1AS49/CDDPAfL, Ff H.GRP7S shRNAA Rl T
GRP7SE 11 FIA
FEWIAGRP7SE R B A RANE S, FRATXR
HANMI AT TMTTREI,  DOUER E AT 17 A [V B 4
1148 WG AEIE TS0 . AT SRR 25 R IRATIEL R, Y
GRP75%E FIRY BB EI G, AS4941 i Fl1AS49/CDDPA
PG ITVEA R i 22 MR REAIG, 6B T GRP7S R 12 AS494
JLX MR P TS 25 LA R A DG B T [l FRATTOR S 314
P T TR SIS EES . AS4941 i Fl1AS49/CDDP
I L XGF M AR ) R A B SR b iy, U AR B
TS AS49 24 i FI1AS 49,/ CDDPAH g %o I 461 fry S b
RS2 AH XS FAS49/ CDDPA it i 245 14 119 55 W B FAAIK:
ASAOZME AT 25 PEFRAGIEAR B R . HF HIRATIWER S|, &
SRGTIRNAT LI, BeA ik 558 23 A GRP7S KB 1AL
Je, BT 25 40 M rh GRP75 85 11 1 6 1k K B 2R T
AN, BIE AN, AS49/CDDPAH X I 4 Y B
5B IR T AS49AM i, X SLZE R I], GRP7S/EAS49
S HL T IR 25 ML A DG B 2 —, S I GRP7S
B 2B 0] DL — @ FEEE 1 235 AS49 200 i Xt Uy i 245

.

GRP7S & — R 73 A 4 AR ot 9 1 2 22 1) 1
PRES, NG 12307 S MR A R S, AT LAFE B
EARERITE, ENE AR IS . TEA0 I RE A
1R GRP7S 8 AT LAHE B 5 fig d AR DG 4 AE 9 K o3
TR ARA S Hie i R & Fh S N . TEBORE . FR i
GRS, GRP7SFRIR B, A 48 5 4H I Xk 38 s 1
Tt 52 P A P, RSl e e 2 e A 473t A B S i DR A 4
FHo Grp7SidZs 5 15 4 I N A A BEACT: | R4 40 e 5 A
S AR A A L A S AN R I R
GRP7SIAT NI AL T VE R, TR S LB B 2 52
BEEWINREA O MR A AR AL 3 A9 200 ML)
EIDNAZZ XSS, T8 A MIEI-DNAK 54, B W
DNAZ i, sl aniEstr, Ho T & EZ5T 07
Ko HTGRP7S FEE AL TAAAA, I B ZEXTHTINE
Pt GEMER, PN REESS T IEESEA
Mz, SCE B DNA, B AT AR 1 5 400 ) 20 e A
T2, ARG 2 A mTR], IS DA -

2R T p S 3SR 2 2 L 1 ) B R, A 2
PRLYR T3 A A A8 e S A P i AR AR e SRR M a2
B SR 3 A I X A M AZ AT, A L P Y A A pS 3R TR
A, g R, A5 Bax, pS3Alpx ., P21, mdm2 .,
Fas/Apo-1, Noxa, PERP, DARL , PIDDZ!"™) | o a5k
5 RS LR 55 R FRLAS, R R AR, 77 A OB AT P4, i 2
LA, 5 AR LR T o A2 Sr ARORS 1  A J i A Y
pS3AIE A AN AZ S T R SE R 5%, R AN b B
FEWOE Caspase AR TS ShAn A T b AR AChiFSE i
:F Western blot#6 %4 4y jij J5 AS49 41 Jifd F1AS49/CDDPZ fifd
INHFAE ARSI ik . FRATIESRN, FEfEYynr, *FHbAS49
AiffL, AS49/CDDPAHISEF A= BpS3Rik B & T M, $#&R
ASAOA BEXTIBAATN 25 BLR 5 B A= BpS3HY A ¢, AR
TERE G T AV TIPS RS TS, AS49lI i FIAS49/
CDDPAH 1 ¥f A= B pS3FRIR A WE G o], (HURTERE YL T
GRP75 shRNAJT, AS494f its FlIAS549/ CDD P Jify i Hf £ 74
pS3Fk M BAEH B B DA ES5IREM, MGRP7S
[k LRIy, BFAERIpS3H A T, 124 GRP7SIH#
BT, WA pS3fyFak B, EAME B RESE,
pS3H A Fbax T BRI N E B M SR T T, T
GRP7SHLIEAL TR, K FATIN S GRP7STE i 25 411
Tl HP A 5 0 B A R p S 31 A % . GRP7S 1 171 il
B LERIpS3HYFIR, DR T RN 4 %) e At
AL
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bel-2 BT T E LR F, B T LR A
T, FTERRAR R SRR ZS . bel-23d F kAT HI ] c-myciF
SRYAMIE T, A LA pS 3R A Tk A, b n] LA
AR I pS3 PR T3R5 . bel-2ANBH 1F 259 A 4HfL Py
AT 25 1) 15 B DNAT A5, LA fin 3 240 e 48 52
UEAE S A S A bel-2 ] B i 3 PR b AT vE R
HERE AN BT AALRE Y, R A ST IET . A
Y30 1) Western blot# il 45 YL |1 J5 AS4941 itd F1AS549/CDDP
Hffbel-2fy ik, FATIUELH], FEFEYHT, X HLAS49%H
s, AS49/CDDP#ififubcl-23 A0 B i, $2/”bcl-21] fE
I AS A9 2 X NUEF TS 245 AL B AR DG B 1 . M55 e T
GRP75 shRNALLJ5, AS49/CDDPAfifiAbcl-2F LB T
J#. GRP755bel-2#F e FLAAA, W4 nl GE i 1847
LA DI BEARAS, X 32 AR50 1) I 9e 20 B A D ) £
FAER

i bk, FRATE SRR R ARNATHE, B
i GRP75 shRNAKL Ut A\ AS494f iy F1A549/CDDPZ fifl ,
ARHANE T GRP7SEE 1 FRIE, — &R T AS49/
CDDPHA L IREA A 251, [R)Bf XRER 2 GRP7S X g 241
JH i 25 A S pS3 FIbel-247 ¢, (LR v AN B e B 5L A4
PLEE, XA — L IR ADFSY

2 % X M
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