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W OE B8 I X 20k (LXR) 37 GW3965 Xt A 45 I 48 40 I BLyD A4 ( OXA ) T 24 10390 66 442 ) B L)
Tk H OXA 254k 5 R 2 B4R 5 5 N85 W HCT116 40 i i OXA Tif 25 19 A &5 3 9 HCT116/
L-OHP 4 fitl, A HCT116/L-OHP 41l 5 HOEA HCT116 40 A A KB 3L, LA AR [ v OXA
FHRY BRSO s K HCT116/L-OHP 4N 4 GW3965 ZbPH 48 h J5 OXA it 250 Iz F WE AR IC B 1 ATG-5 .
Beclin-1, p62. LC3 AR MIZAL .,

R WIIWH AL T OXA 408 HCT116/L-OHP, F¥HF HCT116/L-OHP 4ifl 5 3£ HCT116 41 kb
B, HOFHBE AT TS, HXT OXA AT 25PEH SR (1C: 244.99 pmol/L vs. 10.05 pmol/L, P<0.05) ,
Ht 2546 %0 (R1) Hy 24.45, AREIWE (10, 20, 30 pmol/L) GW3965 {EH]J5, HCT116/L-OHP 4 Jiil %f
OXA 1 1C5,. RI¥IWI R REAR (3 P<0.05) , H S EEMKHIME (1C5,: 199.49. 114.71. 87.32 pmol/L;
RI: 19.89. 11.40, 8.69) , 3 VRN W F A5 B35 y 1.23 0 2,15, 2.82; ATG-5. Beclin-1 1Y
FEIR IR, T p62. LC3-11 K AN AI BT (3 P<0.05) , H.249 5 1 B ARl

5% LXR #ahH GW3965 T ik A 45 I 4n i Xt OXA (i 25, JHALH o] /85 875 [ W AR SR 1 &

KA X
X §iA CERIR . PZivE, MR IULECZIR, A
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Reversal effect of liver X receptor agonist GW3965 on oxaliplatin
resistance in human colon cancer cells and its mechanism

TAN Xiangzhou, WANG Ran, WEN Qiaocheng, MO Yanqun, WU Ruiping, CHEN Zhikang
(Department of Colorectal and Anal Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the reversal effect of liver X receptor (LXR) agonist GW3965 on oxaliplatin (OXA)
resistance in human colon cancer cells and its mechanism.
Methods: OXA-resistant human colon cancer HCT116/L-OHP cells were established by stepwise exposure of
human colon cancer HCT116 cells to increasing concentrations of OXA. The growth abilities and responses to

OXA treatment between HCT116/L-OHP cells and their parent HCT116 cells were compared; the changes in
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OXA resistance and expressions of autophagy-related protein ATG-S, Beclin-1, p62 and LC3 in HCT-116/L-OHP

Results: The OXA-resistant HCT116/L-OHP cells were successfully established, as evidenced by the slightly
decreased proliferative ability but significantly increased resistance to OXA in HCT116/L-OHP cells compared
with their parent HCT116 cells (ICS0: 244.99 pmol/L vs. 10.05 pmol/L, P<0.05), with a resistance index (RI) of
24.4S5. In HCT116/L-OHP cells after exposure to different concentrations (10, 20 and 30 ymol/L) of GW3965,
the ICy,and RI to OXA were significantly decreased (all P<0.0S), with a concentration-dependent manner (ICy:
199.49, 114.71 and 87.32 pmol/L; RI: 19.89, 11.40 and 8.69), and the reversal fold for the three concentrations
was 1.23, 2.15 and 2.82 respectively; the expression levels of ATG-S and Beclin-1 protein were significantly
decreased, while the expression levels of p62 and LC3-II were significantly increased (all P<0.05), which all

Conclusion: LXR agonist GW396S5 can reverse OXA resistance in human colon cancer cells, and the mechanism

10 9]

cells after exposure to GW396S for 48 h were determined.

showed a concentration-dependent profile.

may be associated with its regulating the expression levels of the autophagy-related proteins.
Key words Colonic Neoplasms; Drug Resistance, Neoplasm; Orphan Nuclear Receptors; Autophagy
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Jiggg VR IE W2 48 & B, LXRIEBhHIGW3965E #
U S5 T 38 Ao BV 240 ) 4 o 45 B e 4 BB HCT-116
(A Ah A K100, AR 9T 3 FLX R 8 7 % 45
7 95 20 MO T OX A 40 I HC T-116/L-O H P 4 4k 97 Uk
PR K B WEAKCE RS20, B 748 s AT g AR AL
il Ay R AL T 3 B AR A
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M. NS5 an vk HCT 1160 A g K2
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g A ESigmaA A . EHTHOXAI A Selleck A
A, CCK-8ill &M A H A Bk X 2 4k [F 1 b # 1
FEPT; RILANATG-5Z wlEdiik . %Pt ABeclin-1
ZrBEPiR . RPTALC3TEEEYIIA . Pt Ap62
BT REPUARI B 6 Abcam A A . 4T AGAPDH
Z PRI B R A B s SRS TR
Zht (FOEARIE ) A K ESigmad o S E Y
e B TAES . COMEEREFRM . mERRKE
By, -80 CUKFE . WREE. KV, m s kiR O
ML PEIR AW B . BV A LUK L BRI AR X
AL
1.2 LA E
1.2.1 @B AEME R OXA Yk E RS
45 HCT116 408, #5548 2.5 pmol/L OXA fILAE
Ferp iR R ES 4 JEIN, B ETE I OXA MR IE( 2.5.5.
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10, 20, 30, 40. 45 umol/L) , H & 4} o] 78 &
45 pmol/L OXA Wy FEH P A K, A HCT116/
L-OHP 40§ ¥4 2 5 ¥y, 43 %) # HCT-116, HCT-
116/L-OHP 28 i it A 10% FBS ) RPMI1640 15 3%
H, BA3T C. 5% CO,HEFBEFMPESR. R
PG A0 M A KR ZS 36~48 h i, 40 M Al 80% 1
FERLE, W RURERE AL . B0, B AR

122 miet kw&n g B HAEKKY
HCT116. HCT116/L-OHP 4 1, 86 4 1k )5 i &
YRR, FEER 5 000/ FLIEFR T 96 FLtk, ARy
W4 Fl, R CCK-8 k4L 7 d W 22 45 41 11 Wit
e (ODfH) , iR,

1.2.3 @ o *F OXA & £ B & 4 (1) I &
HCT116, HCT116/L-OHP X} OXA # Mit 5 ¥k 28
b R B AR KW HCT116/L-OHP 40 i, i
TH Ak 2% 20 BB, A i E AT Al R B, R
5000 4>/ FLAF 2 FhAd B EEFP T 96 FLAk , SLEG 2
AT ¥ B /Y OXA (2.5, 5, 10, 20, 40, 80,

160, 320 pmol/L ) , X HE 2 i 45 5l o 4 fif K 46 {4
PSR R g AL, = B UM SRR 58 2 3 5 2,

A3 ANEA, B 48 h G A 10% CCK8
100 pL, HA B E 1.5 h 5 H 42 A 3h 6l ALE
450 nm K E LG OD A, LR ER 3 K.

K SPSS 21.0 B35 45 20 40 - Ficam il vk 2
(ICso) , M (%) =1- ( LEHAF ¥ oD
Y OD M) / (X R SFE oD fH - 25 1
0D MH ) x 100%; Tif 25 5 50 (resistance
index, RI) =i 25240 kR 1Cs/ ZEAR NI 1Cso0 (2) T
FE AN ] e B GW3965 4b # J§ HCT-116/LOHP Xf
OXA [y 254 A8 4k . BOW 804k KA HCT-116 .

HCT116/L-OHP 4 fifg, 28 a8 1L 5 i 5 4 i 2
AT AR RS L #5210 000 4> / FLEERD T 96 fLAR ,

Fr AN MG BE J 430 L& AN TRLR BE GW3965 (10,

20. 30 pmol/L ) +DMSO 0.01% 15845 35 He ks 3%
HCT116/L-OHP, [f] B & 25 I X, R H
fim A DMSO 0.01%, GW3965 1 48 h J5, 441
20 L A [R] e Y OXA (0, 2.5, 5. 10, 20,

40, 80, 160 umol/L) , BB 3RS, Kk
48 h J5 A 10% CCK8 100 uL, JRABFE 1.5 h 5
4 H S AR IUAE 450 nm P 22 4 FLIOG BE OD
B, LR ERE 3K, M EETFE &4 1C,,.

RI. i5E 54, Hrh i 54 = S d 10,/ =& H
X HEZ 1C500

1.2.4 @i G kL KFagn BT ECE K
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() HCT-116/LOHP 40 fg, 28 R 1L 5 il 25 40 i
B, EATANMOT RS, oy BIEERR T 4 AR R 20
R, RAREMRE (0, 10, 20, 30 pmol/L)
) GW3965 4bFH 48 h J7, 5 41 40 Jfd H KL Es 77 2 X
BUUE T RIPA 2L 0 42 IO A S 3 1 . R BCA
PRI k. B S0 pg FH A RS T 100 C
BB AR RS B RE, 4 8%SDS-PAGE HL ik 4> B
Ja . WRWEATREE . B —dl. i E. H
RPN ATG-5 £ 50 B P 1:10 000 Fii B,
Pt N Beclin-1 2 5@ BE LR 1:2 000 7 BE, RATA
LC3 FASTREEDLIAR 1:3 000, bt A p62 e Bk
1:1 000, fHi A GAPDH $i{k 1:10 000 i B,
PLAR P 1:10 000 Fi B, K Bio-Rad ChemiDoc
MP BEE G T R W . AR Tmage J %1%
AT K EE e b, A4S BB 582 (GAPDH )
(0 J3E F A 7R 25 B B3R F AR X 858 6
1.3 SitFaE

K HISPSS 21,04k 44X £l 247 0 #r, 1HiE %
BB + bRE2E (x+s) Fom, 3H KL FREA
FHKuskal-Wallis H¥ 50 3E 47 087, PIREAS 4975 )&
A 2 %Y Mann-Whitney UK, P<0.05% 2%
SHEGIFE L,

2 # =R

2.1 ANZH5% OXA MZ5 4tk HCT-116/L-OHP
:0FE: A
FKHOXAZ YUk B R B2 b G S ks,

64~ H K43 I it 5245 pmol/L OX A J& I 1E % 4E

KNG FEEOXAT Z25HCT116/L-OHPAI I, H%

AR URAfE . Bovda, EMHRIA
HCT116400 . HCT116/L-OHP 4l i) 4

K WE1, S 1~4KBHCTI1641M85

HCT116/L-OHPZH i i 34 58 3 B TSt i 2257 (3

P>0.05) , HAEZHES5~TK, HCTI1 1640 A4 14 5

J¥ B 8 THCT116/L-OHPAI i ( #P<0.05)
NTR) U B B OX A X HCT 11640 Jifa 417 1) 2% 341 B (5

= FHCT116/L-OHP4iML (¥P<0.05) (KE2) .

AR R A [BLH A TR M HCT 16408 . HCT116/

L-OHPii /448 hiJ1Cs, 53514 (10.05 +0.73 ) pumol/L .

(244.99+10.33) pmol/L, HCT116/L-OHPHY

RIK24.45+1.66, WALIC, EZRAGHIT¥E X

(P<0.05) .
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1) 5 HCT116 4l tbEe, P<0.05
Figure 1 The growth curves of HCT116 and HCT116/L-OHP
cells 1) P<0.0S vs. HCT116 cells

2.2 LXR #zh7 GW3965 Xt HCT116/L-OHP 4
fa OXA it 25 9% 36 1E
CCK8HM 25 R B, AFWE (10, 20,

30 pmol/L ) GW39654EH TTHCT116/L-OHP4H il

48 h, JF£48 hiEL:OXALLFRJS , 20 0 Y A K 1 5

Braz 200 WA, OF 2ok BRI M, 5 X R L

B, ZRWA%IEE L (¥P<0.05) (K3) .
ANFEWE (10, 20, 30 umol/L) GW3965

YEHJEHCT116/L-OHPA B X OXAMIICs,. RI

A4 (0 pmol/L GW3965 ) B B &M%, H

Bl & GW 39650y v B Tt i i R AR 3 hn B 2 (3

P<0.05) . WFASEILBEE GW 3965k 3 i i

WD) .

60 HCT116/L-OHP+GW3965 0 pumol/L
HCT116/L-OHP+GW3965 10 umol/L
HCT116/L-OHP+GW3965 20 pmol/L

—®— HCT116/L-OHP+GW3965 30 pmol/L

40-

R
|

04

AHAEmEIE (%)

4 8 16 32 64 128 256

HYPFEA (pmol/L )
B 3 A[REiRE GW3965 X HCT116/L-OHP £ il OXA fiif
HNTEIER
Figure 3 The reversal effects of different concentrations of
GW3965 on OXA resistance in HCT116/L-OHP cells
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BRIPFEA (pmol/L)

B2 FEKE OXA X HCT116 4if25 HCT116/L-OHP 4
RERIHITER 1) 5 HCT116 4l b4, P<0.05
Figure 2 The inhibitory effects of different concentrations of
OXA on HCT116 and HCT116/L-OHP cells
1) P<0.0S vs. HCT116 cells

1 AEKE GW3965 1E A J§ HCT116/L-OHP £ A 3¢
OXA Hy1C50, RI, HE#EH (x£s)
Table1 TheICS50,RI and reversal fold to OXA in HCT116/L-OHP

cells after exposure to different concentrations of

GW3965 (xts)
GW3965  1Cs (umol/L.) RI WEAREL
0 pmol/L 244.99 + 10.33 24.45 £ 1.66 —
10 pmol/L.  199.49 + 7.49" 19.89 + 0.88" 1.23
20 pmol/L  114.71 + 12.76" 11.40 + 0.65" 2.15
30 pmol/L 87.32+7.32" 8.69 + 0.35" 2.82

1) 5 0 umol/L GW3965 4 [1#, P<0.01
Note: P<0.01 vs. 0 pumol/L GW3965 group

2.3 LXR #zh7 GW3965 X HCT-116/LOHP 4

P& B I 7K S B9 5 i

Western blotiE &M 45 B B ox, A A e &
GW3965 (10, 20, 30 pmol/L ) AbFH A 4 iz 9 it
OXAZIE48 hi5, HAWEMXEHATG-5, Beclin-1
(12238 7K F- BEG W 3965V & Al e I ifii B, Tip62 11
TR HEGW3965 1k B i in -, S5 X5 BRZHAH 1L
B, ZRWA%IFE L (¥P<0.05) (E4) . R
RJ5 5 A WA R 45 A B LC3-T18 [ 19 6 35 K 50
MR W] A, HOS Wk EEAOmEME, 253 A 501
FE X (HP<0.05) (K5) .

http://pw.amegroups.com



1262 E LA AR R

926 %

W\ M
\x«\O @ \0 \)ﬁ\“ 5 N\

0
96907 (29 96 9
NO EAN NS Lo &

VT

GAPDH w 36 kD

+GW3965 0 pmol/L
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+GW3965 20 pmol/L

™ |
e 65 20 e

>
93

1 B +GW3965 30 pumol/L P<0.05
P<0.05 <005
20 P<0.05
1 P<0.05 P<0.03 i S
X P<0.05 T
® 1.54
= P<0.05
= T T.1 T
= 1.0
0.5 ' I
0
ATG-5 p62 Beclin-1

B4 ATG-5. p62. Beclin-1 EARIEHKN
Figure 4 Determination of protein expressions of ATG-S, p62

and Beclin-1
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" |
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pIny 1 -T-
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0

\|\¥ A\ ¥ A\
w0050 %‘:1)3965 0 521%65 X 52%965 e
X ¥ & &

LC3-T 2 A kK
5 LC3 EHEFIEKFRN

Figure 5 Determination of protein expressions of LC3
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IMOXAZEALYT 2454 B 470 i g A <

R 22 B R B8 B AT R MO A R
ARAR MR 25 e AR Y 4 B e T T 24 1Y
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FEFENT. KRAS K PS33E 8 AR 2024 o Horhogh
JL A g T B T 2 LR 2 — . 2
WFSEC RS, HWRAEME R K KD EE®E
BAER, RS E A R BAE AR . B R
009 A T R 2 B O TR 24 P BE W T P 1 T
T 38 o, T 3 g PR AR L TR A R OC AR
Beclin-1. 45T [ WA i 75 3 - MUA 55 38 A2 410 i) 1 1
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