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RASSF1A Resensitizes A549-DDP Cell to Cisplatin

Hou Yulei, Wu Yanfeng, Xue Chengjun, Li Fengzeng, Luo Haixia, Zheng Qian, Chen Hui*
(Clinical Laboratories, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China)

Abstract Low expression of RASSF14 may be a critical cause for acquired chemo resistance of lung cancer.
In order to find a biomarker predicting chemo sensitivity of A549 cell to cisplatin, cisplatin-resistant human A549
cells (A549-DDP) were chosed and transfected with a RASSF1A plasmid to enhance the expression of RASSF1A.
Semi-quantitative RT-PCR and Western blot analyses were performed to confirm the expression of RASSFIA
mRNA or protein before and after cell transfect. Exposing to different concentrations of cispaltin, MTT assays were
used to evaluate cell viability and calculated the ICs, value to cisplatin before and after transfect respectively; Clone
forming tests were used to evaluated the clone forming ability before and after cell transfect. Exposing to the same
concentration of cisplatin, flow cytometric analysis was used to assess apoptosis before and after cell transfect. The
results indicated: exposing to cisplatin 24 h, ICs, value to cisplatin decreased greatly in A549-DDP cell with exogenous
expression of RASSFIA than that in AS49-DDP cell [(39.946.3) umol/L vs (53.0+5.8) umol/L, P=0.036]; After expo-
sing to cisplatin for 5 days, the clone number of A549-DDP with exogenous expression of RASSF1A4 was significantly
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reduced than that of A549-DDP; with the same concentration of cisplatin, the apoptosis percentage increased greatly in
A549-DDP with exogenous expression of RASSF1A than that of A549-DDP [(7.10+0.01)% vs (3.80+0.18)%, P=0.002].

The results suggest that low expression of RASSF'14 may be a critical cause for acquired chemo resistance of lung cancer

and it needs deeply study about RASSF 1A acts as biomarker for chemosensitivity of lung cancer patients in clinic.

Key words

JIT 9 A2 R 2 TN A T 28 e RS e e R 2 —,
JLR W ZAE YRR A T 4, L PERE R A T
55 M FE T I, 80% LA L 1)k A /N i i
. H T, DUk SEAh A7 AT5 AR & R /N4 i fil
FE VAT IO B B it Y, (FLT P A% P RT B X
BT 52 H 25386 220 i 25 1 H B0 K b ) 1
2T Bngs, BEAE GG RAL, N, e TR 2
YisEREIE R AR R, SRR T B, S
FRITI BT T 52 PR (KR AR, A ox i SIE T 44
e TT I E BT

RASSF1A(Ras-associated domain family 1, isoform
AR P ISR, T R TR R AR
h, CORIIENE . FUIRE . S B R 4l
ZURHIRIE FFEY, RASSFIA S IR ALy sk it 5%
ROAEHE . G950 T RIES ), (HRASSF1A4 5 il Xt
AR AT BB OC R R AR . ARG 4 7 LRIy
(IS R IR, RASSF LATE i 40 H Ak AS49h i &
3, T AT MRUEET R 24 19 1 B 4 B Ak AS49-DDPH ¢
B R, R, RASSFIATEASAN X AN 52 H (1)
VER SR T TAT G . ANBLBHLW I ok 44
W A549-DDPJRASSFIAZR 15, FF W 42 RASSFIAF i
5 A549-DDPX AR BUBEAE (1) K R

1 MRS

1.1 ##

L1 gmfadk RN 52 16 il I i AS4941 Jfa Ak
(A549-DDP) H 5 JR 5 B K 27 B i 255 — = [ of§ g 24
2 B AS49-DDP A& 75 N Ml I Ji 41 i A 54911 5L fil
b, DU A 155 5 259, K i 0 3 S FE 1R 7 1
P53 3RAT, (EH RS IR A2 ng/mL IR R 4 RF I
i 2 PR

1.1.2 £&XF  RPMI-164085 3556 5 5 /N - i
T H 5% [E Gbicos wl, A MTTIE [ 3% [ Sigma
24w, RNASEHGR A £ 30 5 563857 &5 F1TagDNA
R4 W F TaKaRas 7, RASSF1AZE IR TR H 52
[ Addgene 2\ w], %% 4 ik 7)(X-TremeGENEHp DNA

lung cancer A549-DDP cell line; RASSF1A expression plasmid; cisplatin

Transfection Regent)J#y [ 5% [ERoche A H], JiURL /s &
P B 77 65 8 H Omega s ], RASSF1IA—H1 W H
Abcam/A ] .

1.2 7%

1.2.1 RASSFIAZGA R 694 IC %05 mL LBE:
FEHE T T B R, R4 M R B HL 5 AT RASS-
FIAZR IR J5ok: () DHS el % 11 £ If I LBE; 78 3,
200 r/min, 37 °CH#E#i12~16 h, Ok BOR 7 £ U
I EAT S A B R, 23 6 FE TR IRASSF 1A
FIE TR FE RN A%

1.2.2 | @3 I FoRASSFIA % ik JiT %2 4% 4 A549-
DDP@fie. 5 10% /- L [IRPMI-164015 77 55
BT 7R A549-DDPA (15 77 2 I A2 pg/mLIJI £
PLYE+E AS549-DDPAN L (1)1 25 PE4K), 37 °CL 5% CO,
2T K5 9724 h, 0.25%]5E B i 46 U BE A 549-DDP 4
Jia, B 5 RPMI- 164035 77 5 rp N1 Jige il JF: i 4 40 i
W, B0 FF LG, RPMI-16401% 77 i 5 2 41 i, 2 fifd
THHOR T4, F A AL2x10°40 i 6 FLAR, 37 °C. 5%
CO.}5 7724 h; HEFENTHA K W1 AS49-DDPA g £k,
RGN PR, R i R A AU B 2 pL A
PR F+1 pg DNAS il # YePCMV5-RASSF1AF 15
ORI FIPCM VS #,44, 37 °C. 5% CO.H55724 h.
1.2.3 RNA#R IR ART-PCRA: M 4% 4 #T J& RASSF1A4
mRNAK-F SO %519, Soh GAPDH .
WZ I TrizolZFE & 41 1) SRNA, 43066
FEMIRNAMKR E . HL400 ng SIRNAFIRT [ Wi A 1 55
—2cDNAJTHI, SR 5 1L PCR I MY, £F Q1 R: 95 °C
TARYE, 5 min; 94 °CA8YE, 30's, 60 °CiB 2k, 30's, 72 °C
FEAH30 s, FL3ISAMEI . GAPDHVIH [F) 54 [ W35
TEER o PCRP“IIAE2% L NE B e 1 HEK 20 min.

1.2.4 Western blotti|4% % AT ERASSF1A % & A&
Bl A TIPBSYERAN MM, i A40 pL RIPA,
4 °C, 12 000 t/min, 25.0>10 min. BCAIL 7| &5 A il 2%
FIVRJE, s 40 i 85 (A R6x ERESE MBI S, 100 °C,
5 minfifi & (44 VE, #H17SDS-PAGEHLIK, 451F: 4680 V,
30 min; J7 4100 V, 100 min. R J5 55 28 8 4 el e



15 R 4755 RASSF 1435 %5 A549-DDPAN 6 AL il 52 1 S W 5T

419

L A R PVDFJE, #1545 100 V, 90 min.
FPVDFJE 5 5% BSAIPBSTEf A1 h, —41(1:500)
4 °CHF I, 0.1% M TPBSYE3 X, HIHRPHRICHT —
Pi(1:1 000)7E4 °C AT T F 1 h, 0.1%K TPBSYE3
R, HIECLAA A £ {2 (4 3 - /E BIO-RAD RS AX F1if%
1.2.5 MTT:R#&N mieiE it H1Cs, ik
4L J5 1IA549-DDPAH i, 4% 4 000/4L (1 #) 4h 48 Ji
W EET9OILAR, BEANW WS/ TATAL, KigR24 h,
95 T AN TRV BE R, AR B 4 R 0, 10, 20, 30,
40, 50, 60, 70 pmol/L. 44 fudii 7% 2220 hitf, FFfL
A5 mg/mLIIMTTIA A, 484EH7974 h, RJE 5%
i M 15 FR9, AL NN 150 uL DMSO, #2 K410 min,
SR G 15490 nmAb L, 115 1Cs0.

1.2.6 fmie &M mEE  EPEE Y M AS49-
DDPI i, %410 000/FL 141 46 20 i 25 5 12 FLAR,
BrgR24 heh 24, SR 2R TR - 0, 20, 100 pmol/L. %
BERTIRSR, FT B IR, HIPBSTEER2IK, AR5
FI P RER 52 15 min, 325 FBE IR FH O KB 52 v P
R, G 85 min, UK L. AR
T JE TR B T AL

1.2.7 AX @A i T L R/

(A)

A549-DDP PCMV5 RASSFIA

— — — [

©

0.99+0.02

The ratio of RASSF1A/GAPDH

A549-DDP PCMV5

1.2+
1 0.78+0.03 0.75+0.03
08r
0.61
0.4r
021
0

RASSF1A

J&5 I1IA549-DDPAH Jifa, $% FEAEL200 000/1L 1414 41
Ji % FE 6 FL AR, 1% 9724 hJS, 20 umol/LII 411 45 24,
k2L 357724 h, WOER AR, HIYA IIPBSTE S 41 13 7K,
2 000 r/min, 2505 min, BCEEZ0 .

B 500 uLf#Binding Bufferik ¥ 41l g Jf in A
5 uL Annexin V-EGFP#Z 2] J5, JI A5 pL Propidium
lodide, ¥H2); =i B, N15 minf5, H41
FRLASCAS WU 240 B A7 0 SR 1 I R 12 )
128 “itF® MR/ b EE3R, S
6 il xs 22, AN ) S50 41 2 1) 1) L T PR,
FTA )88k 27 20 B S AE 88 1 2 54 SPSS17.0 E
1T, P<0.05S N Giit 22 2 X

2 #R
2.1 RT-PCR#1Western bloti& /4% LBl /5 RASSF14
£ mRNAFIEBRK T

% YLPCMV5-RASSFIAI1) A549-DDP4I MU RASSFIA
mRNAFI & 17K B 8 T &, 7 JePCMVS 2 Jii fi
fJA549-DDP4Il fifs F1A549-DDP4N fitd /1, RASSF14
mRNAFIE (AR A K (B TARTE1B).,

i 7F HRASSF1A 5 GAPDHIK J¥ i Ltk &

®)
RASSFIA PCMV5S  A549-DDP

— e N RS

A e sy, C/\PDH

D) 04
035+

0.31+0.04

03r

025r

0.15+0.03 0.13+0.03

|

PCMVS5

02r

01571

0.1r1

The ratio of RASSF1A/GAPDH

0.051

0

A549-DDP RASSF1A

A: BEYLHT G RASSFIAZEMRNA KT8 4k, B: 86 L1 JFRASSFIALE R /K T2k C: ZEmRNAJK T, RASSFIAL GAPDHI LA, D: #E8 A

/KT, RASSF1A 5 GAPDH LLAE .

A: RT-PCR analysis for RASSF14 mRNA; B: Western blot analysis for RASSF1A protein expression; C: quantification of RASSFI4 mRNA levels rela-
tive to GAPDH, D: quantification of RASSF1A protein expression relative to GAPDH.
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Fig.1 Changes of RASSF14 mRNA and protein levels in A549-DDP before and after RASSF1A plasmid transfection
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concentrations of cisplatin for 24 h
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Fig.4 Clone forming abilities among different groups before and after RASSF1A transfection
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Table 1 Clone numbers among different groups with different concentrations of cisplatin

NS BE (mol/L)  PCMVS-RASSFIAN AT S PCMVSAIZIRrile st AS49-DDPAIZ ol s Pl
Concentrations of Cell clones of PCMV5-RASSF1A4 Cell clones of PCMV5 Cell clones of A549-DDP P value
cisplatin(pumol/L) group group group
0 748.7£67.2 1 848.0+£83.3 1735.2£78.4 0.000*
20 153.5£14.6 746.7£70.2 685.3+63.4 0.000*
100 5.8£2.1 5.343.5 6.5£2.4 0.854
*P<0.05.
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Fig.5 Changes of apoptosis among different groups after exposing A549-DDP cell to cisplatin for 24 h
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