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FRiEER L if FAT/CD36 514 % HepG2 40 A fig B AR R RY AL I 52
HEE AR B R EED BT (400016 I, T KBERIA NI I SO0 B 50505 )

(HWZE] HIY  WEARNIEREE (il FAT/CD36 7EA#HIRE 51 HepG2 20N R B AR h /R,
JHRTE 0L . J5i% HepG2 4 73 Xt FRATFIFRIRER AL, Western blot XU 5 2 ffpdle 15 H ]\ 2¢
JEE i PCR 2 AR HT R AR R R AT CD36 223k | 2l -1 M A& 1 B SCR W 52  5 J£T O
R FEA S S0 2 S W M Y I T3 45 1 5 O B A S IR L X FRA 883 . SRR/ T4
RNA 4 3| HepG2 Zifi , #4 d-IK K1k CD36 1) HepG2 A M FIEHEXT B HepG2, AIMIZL O Ju i, FFA &
TR 0 G R A R PR 67 7 P e e A B P B B LR A FRA ., 8528 AR R AR id i/F HepG2 2
Jitl CD36 {22k, 35w T 2h 716 0, 38 11 B ASCR AR A R A 40 At P9 Mg 3 22, FFA 5555 (240. 17
19.83) ng/mg B & T X HEZH (144. 60 +53.52) ng/mg(P <0.05) , i JIj R £5% B 32 o B P %) i
21 5 fikFéik CD36 1) HepG2 4 fifgH CD36 1) mRNA 25 H & & Ch BIPEXT R A1 58% #1 50% ., fik3k
ik CD36 1) HepG2 41l PN NS ik BH 5. /0 T B 1 % R, FFA 7KSF (98. 38 = 14. 18 ) ng/mg % B 1 % IR 21
(240.17 £21.12) ng/mg BRI (P <0.05) , 40X FFA (4 isiig . 8518  Frm i 76 i sk A i
PR #E HepG2 (1) CD36 ik, 340 N IR PR .

[K$ER ] FEMEER ; CD36; 5 B AH 2 s HepG2
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Palmitate exacerbates intracellular lipid accumulation via up-regulating CD36 in

HepG2 cells

Xie Yunxia, Zhao Lei, Zhang Yanyan, Chen Yaxi, Ruan Xiongzhong ( Centre for Lipid Research, Chongging Key
Laboratory of Lipid and Glucose Metabolism, Chongging Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To investigate the role of fatty acid translocase FAT/CD36 in the palmitate-
induced intracellular lipid accumulation in HepG2 cells and explore the underlying mechanism. Methods
HepG2 cells were treated with 0, 0.08, 0. 16 and 0. 32 mmol/L palmitate. Western blotting, dual-luciferase
assay, real-time PCR and polysome ribosome analysis were performed to detect the CD36 expression, promoter
activity and protein transcriptional efficiency. Oil Red O staining and free fatty acids quantitative measurements
were used to examine the intracellular lipid contents. The rate of fluorescent-labeled fatty acid uptake was
measured under a fluorescent microscope. The effects of inhibited CD36 expression by RNA interference in
HepG2 on intracellular lipid accumulation and fatty acid uptake under palmitate condition were also studied.
Results  Palmitate promoted CD36 expression in HepG2 cells, accompanied by an increase of CD36 promoter
activity and the protein translation efficiency. In palmitate-treated cells, more lipid droplets were observed, and

FFA contents were significantly higher than control group (240.17 +19. 83 vs 144. 60 +53.52 ng/mg, P <
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0.05). Palmitate treatment also resulted in the rate of fatty acid uptake. In addition, the mRNA and protein
levels of CD36 in the cells after CD36-siRNA transfection were only 58% and 50% of the cells transfected with
NC-siRNA. In response to palmitate loading, CD36-siRNA-HepG2 showed less lipid droplets accumulation,
and lower FFA contents compared with the NC-siRNA transfected HepG2 cells (98.38 +14. 18 vs 240. 17 +
21.12 ng/mg, P <0.05). The rate of fatty acid uptake was also slower in CD36-siRNA-HepG2 than in NC

cells. Conclusion

Palmitate promotes the expression of CD36 at transcriptional and translational levels,

resulting in excess intracellular lipid accumulation in HepG2 cells.
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B A HE I B AR AR 25 5 AR 2 BRI W A T
B ARG T I W5 74 9 ( Non-alcoholic fatty liver dis-
ease, NAFLD) 7ERK 36 E A3 H O &k 51 218 M
FFR g =B R 2 R R o — i L B4 K i
NG ITTER , 72 RS H A D7 R 1Y = B0 i 2 — . Bk
TEREFE R AR R ] AR 40 M A 107 722 7k , 375 4 4
MU T, 75 NAFLD By & A4 & JE b e 5 4k B 2 py F
IR

HE W5 R §% 12 [ ( fatty acid translocase , FAT/CD36)
MR L, B T B RIFHERZ KR, ) 20
AT LB Z RhH 2 A b ARG AR O LA
BT B 0 A0 M5 R A S R 11 s P
SR E EEAEA . HIL, ARBFFELL HepG2 4
AR, WS FAT/CD36 TEA R IR 175 S 14 T 240 JfL o4 i
BERRER  FE T R R AL

1 #RfA*E

1.1 ##

LT A2 R Jr b DL2000 Mark-
er N-EcoT14 1 digest DNA &30 S+ E DNA B4
B .RNAiso Plus . PrimeScript® RT reagent Kit,SYBR®

Premix Ex Tag 11 W B K& FAY TRHREA R
(TaKaRa 23]) s BRI PN UIEENG A NEB 23 5] 5 R 4%
BHE A A st E S RS AE Y BORA R YT A 7 5 3R b
I 1 Biowest 247 PCR Mix W 4 1™ M 4 B2 90 A7
R W], G4 7% . DMEM @& i85 77 3 5 HyClone
2] AL F A E (BSA) 1 B Equitech-Bio 23w 3 3K
JRERWA B Sigma-Aldrich 2% ] ; BURLF; Y41 7 & . DNA
PRI & B R0 & T Qlagen 23\ 5 XUHEO
R 5 DR RS I 3 59 &5 Dual-Luciferase®  Reporter
Assay System AR AR AW B Promega 2\ 1] 5
WERE B Genview 2\ ) ; Tris B B Fi#A4 TAY) T

FRIB A AT FRZA 7] 3 BCA 25 1 vk I 7 1R & B bt
S ERAE Y BORA PR A R 5 48 3R BOAR & 1 A
P SR A I RHEOR AT BR 3 W) s PVDE i A2 0k
117 £ Immol/Lobilon Western Chemiluminescent HRP
Substrate 14 { Millipore 73 7] . K 50958 W k551 465
H Cusabio 23 7], ZEGHRIC R R (FL-C16) Iy § Tn-
vitrogen v 7] ., PCR 5|4)2% i} ABI Primer Express %X {4
BT, bt RBP4 R A i

11,2 4ijfikk  HepG2 Wy [ 3¢ EB IR W SAr
J% ( American Type Culture Collection, ATCC)

1.1.3  #ix pGL3-basic . pRL-TK 4§ F Promega
NI

1.2 F&k

12,1 #HisE5% ML 5 A 10% JiG A L3

100 U/mL 5% % &% 100 pg/mL 555 2 1) DMEM 24
Bk BF 37 °C 5% CO, /iR 1 ~2 d
W3 ~4 d B

1.2.2 9:esydl %58 HepG2 4Hi, 53 4 4o A 4L
FAERRR AL FELH , 43 945 0.0. 08 .0. 16.0. 32 mmol/L
FRERE R AL 3 s RNA 40 HepG2 41T, 7324 BH 14 %) BR
ZH(NC) F1 CD36 1441 (CD36 RNAi) .

1.2.3 /M3 RNA (small interference RNA |, siRNA)
ME LR ge h RIE F RIBO RIS B XA

CD36 L A 1 siRNA ( CD36-siRNA | 1F ¥ 4% . 5'-GGCU-
GUGUUUGGAGGUAUUCUTT-3", Jz S % :5'-AGAAUA-
CCUCCAAACACAGCCTT-3") F11 BH 4 %f #& siRNA ( NC-
siRNA |, IE S 4% . 5'-UUCUCCGAACGUGUCACGUTT-3",
2 X 4%. 5'-ACGUGACACGUUCGGAGAATT-3") , 4
HepG2 2 Jifd Gl 45 £ 80% I}, B ) 4% 4+ CD36-siRNA
8¢ NC-siRNA %] HepG2 #fiffd,7 ~ 8 h 7£ g il T W5
YLK,

1.2.4 Western blot ¥l CD36 & 4 ik WA 4
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Ji, A R RO & 4 B i S A T, ) BCA 3%
e B B AR IF I TARME, R AR 80 ~ 100 pg,
B-actin {2 NS BRAR 1, FF oI A2 P 22 vl i A K
& 5 min,SDS PAGE Bt iR W3k J5 % & PVDF I, 5% flii
NE AR 2R 4 2 h, —$0 (Hi; CD36 1:2 000, B-actin
1:4 000) 4 CHFE L%, TBST % 3 ¥, 4% 10 min, —
Pt 37 CWEF 1 h, TBST ¥ 3 K, AKX 10 min {654
S & AT A, Image J E i
1.2.5 A CD36 JERJE 3 FRIAFOR M M
Promoter Database A #4154 & 4 1 000 bp A CD36 J3
ST A, W5 ¥ (1F L4k . 5'-TAAGCCTCGAGCT-
TAAGTACTAAAGATTATCCTCAA-3', [z ¥ 4% . 5'-TAAGC-
AAGCTTGAAAATAATGCAAACCTGATTTTITAG-3), 31 &
HX HepG AU 3E A 241 DNA /R4, PCR 474 CD36
JE BT R B I U T Hind TR Xho 1 XUEGY) , 3
F T, 3% 1 W % $ F) Hind T AT Xho T XURGE VI IS 1Y
pGL3-Basic #fA I, #f LMK CaCl, 2244 i 5 7= Y %
AT g T T e 52 285 T 328 BHPE e e, 4 BB AL pGL3-
CD36-P, [g11 % 5E , I A Rl .
1.2.6  MZOCRMHR S RGN E CD36 J5 3 1 1
24 HepG2 41l i fil 5 £ 2 80% , 4% 96 fL A 5 £L
0.2 pg DNA, 1.5 wL 5% Je il i Fo 4] , K o 20 ook 4
BIRPE LR i (pGL3-CD36-P) 15 3 ik i i 9 )t 3% il
(pRL-TK) A 20 114 be 45 2 [/ 5% A HepG2 41 s, HI XX
YN R M A e PRAS I 350 5 0 O R Mg K38
DA H G 2R MR ¥ B 00 R W B R AR X PO R
SRR L CD36 J3 B F i v
1.2.7 S2EH4E 5 RT-PCR £l CD36 mRNA (3£ ik
i F RNAiso Plus $2HCHH &1 RNA, 2R J5 F] Prime-
Script® RT reagent Kit $ 5 RNA S % 5 i cDNA; Fi.
A2 pLeDNA YRR, B-actin 1 N2 S 9L E
i PCR AL AL ) mRNA 3k
1.2.8  ZREWEARII I kAl CD36 B
0.3 mLAKERZZ Wi (LSB,pH =7. 4 7 20 mmol/L
EFZ , & 10 mmol/L NaCl £1 3 mmol/L ) MgCl, ) &b 3
M, AREH 0.1 mL &4 1. 2% (fAF53 %40 1Y Triton
X-100 #10.2 mol/L FEMEY LSB &) KM mE 40 i . 4524
YA T% ~47% W REVERSE , 76 36 000 x g ,4 C T
AL 2 h SR IE 254 nm OGRS E(E, R
BRBERCOT-H450 0 8 46437 o BREUERAE 51119 44 RNA, JF
it 2 E 7 PCR 43 #r CD36.,28S rRNA % [A] | 18S
rRNA FEPRFT B-actin B:[H, fir FI5 )74 a0k 1 s .
1.2.9  Jhar O Je e WLge 2 i o i o A 4%

Z R EEEAMEIE A 10 min, PBS i) ,1,2-H

BEMEE 2 min, JlZL O Ze(8 30 min; XKL 3 1K,

SAKGTE YL 2 ming Perdrm HOMPA S A, R &
&1 FEEPCR3|IYFT

N EE el
1E 4% .5 -GAGAGAACTGTTATGGGGCTAT-3’

CD36
4 25" -TTCAACTGGAGAGGCAAAGG-3'
iE X4 .5’ -TTGAAAATCCGGGGGAGAG-3’

28S rRNA
JZ 4% :5'-ACATTGTTCCAACATGCCAG-3’
1E X 4% :5'-CAGCCACCCGAGATTGAGCA-3’

18S rRNA B
& X4k 5’ -TAGTAGCGACGGGCGGTGTG-3'
1E X4 :5'-CCTGGCACCCAGCACAAT-3’

B-actin

JZ 4% 5" -GCCGATCCACACGGAGTA-3'

1.2.10 IR G 5 W2 B S B G I HepG2 4 M A 907 25
JRWTER (FFA) K- PBS YEH A M PIUCS , Y4k 40
JRITCHE , # (56: 42: 2) el hn A0 L BBk B iR
AP, SRR R A, B0 R R B, B
T4 ELISA 3R & 04T FRA SE &, B0 Jn 8
UUHEM 1 mol/L. NaOH ¥ f# , JF H] BCA 8 & f i1
BHATEAE R, T FFA 5201 1 HE
12,11 BB T shaB W FFA S0 JH PBS I
VUM, RGN 0. 02 mmol/L f% FL-C16 3f-DA [# 2 [d]
e o ] S 2 R, I Tmage J 3001060 2% 2 440 L AEAS W)
IRF [ 714 %€ S 5 B ABOE 3BT o
1.3 it

A BAELL % 5 2o, {1 SPSS 17. 0 GEit4rft:
XPEE AT AL B, PIAEAS LU o« Ky, Z2REACR A
PZ 5 220001, I Tukey K30 AT M HLAL

2 HR

2.1 AzARERxt CD36 & & & ik e %h

Western blot #;il| /& ¥ HepG2 i fifi 7 CD36 & H
(R IB EAE AR R VR B R G TG . SR/ AR AR fiE
FHE L E IR CD36 &Rk (1) .

CD36(88x10°)— [
1 . |

actin(43x10°)— | —-——— —

Lo PR 28 (AR AR B2 R 2 0 mmol/L) 52:0. 08 mmol/L;
3.0.16 mmol/L;4.0.32 mmol/L
B 1 Western blot #MZ4EE: X+ HepG2 ZHAE CD36 EH
RiZHIR T
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2.2 AzAEER AT CD36 4+ F fndnifed %A

5% B4 (0 mmol/L) A5 EL,0. 08 mmol/L (1) 475 #H]
FRXT CD36 Ji 3l ¥ 1 1 JC 0. 35 52 ), Y A e R Wk 5
0.16.,0. 32 mmol/L B}, Ji5 8l 1 ¥ 43 33 > X B 4H 1Y
(3.47 +1.38) % (P <0.05) f1(5.37 £2.58) f% (P <
0.05), ZKLAY,0.08 mmol/L (454 iz X} CD36 [y
mRNA A TCH 20, (HAEAERIR 0. 16 mmol/L |
0.32 mmol/L [}, CD36 mRNA 33k 43 %I 4 %F B8 2H 1Y
(1.59 £0.36) (P <0.05) FI(1.81 £0.41) (P <0.05) .

[ FRAT TR WA T IR B2 i AR R (0. 08 mmo/LL)
X CD36 FHIFRLAEAYSZ M0, 40 i FIAE A PR A0 3 24 h 5
LRI T & B . CD36 457 43 %, BRIV B2 22 4 A
BB 53 ) 2 RAZWEIAR IR 4 A, KW 5 2 R
454 ) CD36mRNA 14 % CD36 1) 2 [ Bl i A50R 1
= (B 2D)

.
Gradient Gradient __
CD36

T

- IEEEETTT]  E———

N
EEEEETTE o

PA=0.08 mmol/L

Bactin [ ———

PA=0 mmol/L

A:PGI3-CD36-P Bf3n% % B 1:DNA marker ( \-EcoT14
T digest) ;2:PGL3-CD36-P Hind Il 3£ 47 ;3 : PGL3-CD36-P
Xho | #8374 . PGL3-CD36-P Xho | . Hind Il R 47,5
PGL3-CD36-P;6:DNA marker( DL2000) ; B: % #5454k 5
Ml Z HepG2 #m it CD36 & & ¢ &% 20 5, W & A AR 3
Ak B0 )G 254 nm Ak Re R B AL R 6 W &, R R
% AR BB S e M B R 4 B R % 5 CD36 285 18S | B-actin
ATHFRFPCRZIEMET KA AR THIKEELE
2 CD36 B3 FHMEMERIZHEEST CD36 1%

B L= 0pA

2.3 eARE st HepG2 2n i i i S AR I8 10 %
W3 HepG2 1L i1 0.0. 16 mmol/ L 454 i 4b 71
24 h 5, TE B B AL O Y ta 255 KB : IR

41 ( Control) A LE , R AE AR ZH (PA ) 1) HepG2 2 Jifd PN 175
ZTAS N SN 5 [T Asf P AR 75 WA R S B G I Hep G2
AL FFA & BUPR R R AL BEZH (240. 17 £19.83)
ng/mg B B2 (144. 60 +53. 52) ng/mg W] i T
(P<0.05,n =4), 4 R 540 0 Qe 25 2R — B (A
3A) o TERABEE T Sh WG R BUARHE RR AL B 1 41 i
Xt FL-C16 fr35 HOH R B0 IR R (1 3B) .

Control 2
-

Control ZH

A:HepG2 fmftii4r O % & & 2m i1 FFA £ & ( x400) ;B:
HepG2 % st 3 JARIT FFA 89 3h 3B A% ( % 200)
B3 ietBExt HepG2 4R A B RRAR BRI S0

2.4 #p#) CD36 # ik #F HepG2 4m it CD36 % ik %

JeL B R AR T 6 % e

FA1¥ CD36-siRNA F1 NC-siRNA [ i} # A
HepG2 2 il )i k) 7 Ik 35 CD36 1) HepG2 4 Jifs
(CD36-siRNA-HepG2,CD36 RNAi) F1 [ 4 %} HE HepG2
(NC-siRNA-HepG2, NC), CD36 RNAi [ HepG2
CD36 mRNA 57 [94> 3/ NC 41/ (0. 58 0. 08)
(P<0.05,n=6),(0.50 +0.10) (P <0.05,n=3),
251 CD36 RNAi FI NC 41411 0. 16 mmol/L A4 fig 4k
24 /NEFE AL O Yefa (B 4A) &I CD36 RNAI 4H
YA N R B 0T NC 41, 5S40 FFA & il @
ZEHFHSF NC 41 (240. 17 £21.12) ng/mg,CD36 RNAi
ZH(98.38 +14.18) ng/mg,P <0.05,n =41, BHET
ShAS EL A IESE CD36 RNAQ 211 20 i %4 fS i 1k 1 45 A
BB W8T NC 4140 (&1 4B)
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1 2

Control ZH PA 21

; Q.:).‘
™ ’

Control ZH

PA 4

A:RNA F3£5 HepG2 s finty CD36 & & ik ; B:RNA F
HJ5 HepG2 tmfint s O 42 &, ( x400); C:RNA F# /)5
HepG2 2m fiL st 32 o A7+2 FFA 44 3h A 4R IR ( X 200)

B4 % CD36 Rixxt HepG2 4B M A5 RAR B A2

3 itig

NAFLD J&— 21 Joad AR s, SCBR AN HAth 1
£ L JFF 400 6L PR o e B 7 322 o = I S T R )
1o B S Uy S BRAE A I PR B 25 A AT, A9 B i
07 AT AT P B Ak B8 AT R4, )5 20T 8
RO JLP A NAFLD S35 1 L35 iy 25 e R
SRR B AR B e T B NAFLD
HE N IE 297 60% #R U5 T-SME | R 1 476 35
Hh 4 R DT TR S5 TR 2R ITF A M I, i S BT IR 5
WA EBEA"

CD36 j& HA ZFohaen & A, - S BENR 5
R AR AR FENR 8 1 i S R i, F N 2 A AR K
Oy I M 15 S8 TR R MBI JAE W A
g . BEAERRSTR AR CD36 5 NAFLD f % 4 %
JEREYIA S . NAFLD % i IFAE CD36 2 k4, H.
CD36 ({42155 55 T ME G 1 28 P i S TE A O™ 5 Tl
ezt /NI AT DAL B AR BB U, ST IUE 9 CD36 ik
HAREHUFRAR ' . {HJE,CD36 55 NAFLD % /L Bk

HLA i ASTERE o

A 5T F B AE AR R 7] DL B [ )8 HepG2 40 g +h
CD36 FHEMFEIL, EANRIXZHNZHERE L
P, Horh SRR SRR KR BRI B
Z, Rk, FATE Bt T AN CD36 J5 3l 1 3R 5 i
Wi, W AR UL HepG2 21 g, Il & CD36 Ji 3l + 1 14, 7]
I I8 F9E 6 it PCR 5 411 i CD36 f9 mRNA 3k,
ZEIEN L AR AR R X CD36 (1% S A7 B 42 E 1
iE—25, AT F 2 AL B 53 B WS T F e 11 b
CD36 & R R o A AR A W IR 2 1 5B R
1377, mRNA 5EHALS & 5 R shE A, S5
BFHIAZE A 1 mRNA FHIRRCREAR, i 5 2 R L,
A1 mRNA BIFSCRME S . T XA R, 2R
TR M Ao R Y 5 5 B R B R A
SrEs ok, SR A B HUA S B BE 42 N RNA, FIL
PCR K45 A~4143 9 FL AR mRNA f35% , M 2 Bt
R 1 BRI AN I, A T R 1 AR i 2 gt
ikt TR BAEHEIRAE D] BARE CD36 4% i 5%
WM 1] 22 SEAZ AR O 340 % 2 A% , 34 CD36
A EEROR,

FRATIE 2 AR 1R e S =2 2 fin 4 e N g B AR R
HALHIATRE S CD36 /- FROAF R FR B U 3 A 5 .
— A oL e siIRNA 19 J7 3 0 i) T HepG2 4i Jifg 4
CD36 & [ B4 15, & AR i iR 747 i CD36-siRNA-
HepG2 # NC-siRNA-HepG2 XJ 7 i R Fr) $5% HC i J& A
o7 i DR | 240 A T e R A

25 LTk, RATTHE HepG2 41 AT 1 JIESE T 54
R REE 2 S/ R B W AN /K 198 CD36 9435, AT
SR 240 O I 5 R A PN, 3 B S B S 3 AR
I | CD36 {43k, nl LIV 20 it N iR B AR 3R
DR AT 6] CD36 EAR R A 5 1 T FUE B R AR
L T OB T, LT BB I PRA T AR RS 1 g 1
VERTG OB 25 T 4R T VR Y B IR R
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