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S5 X Z2ERXHEMRSEERAEX ZHRUAZEAIERE

BRI B, FHE (400010 Pk, # PREERL LB 55 —BEBes LAl

(HBZ] HM FAAT X 2K (liver X receptor, LXRs) #35h3 T0901317 , %} i 11 2 & iff ( fatty acid synthase, FAS) 3%
R PR X 4B ) S BRACIRZS HEF TR, 450 FAS BERIFE SR 3038 R A7 AL 41T 1 S AL 5 | S 1 Y €6 JST 22 28 44
Jitk FASEETHOGE i PCR J5 2 FAS mRNA (195 5% 32 ik B (W] 33 o 38 2ok e €6 BT S e UUIE AR , 45 6 SE BT oot 2
PCR JU7E N W7 IR G B B R 6 SR IX 4 MO - Z B LA 3 H3 FIZ BRI 1 H4 FRaA 0L &5 DT0901317
YEF 2 h FFliG FAS mRNA 223k 2 0 [R5 (1. 09 4%, P >0.05) ,16 h ik F|EAE (4. 25 £%,P <0.01) ,48 h B 5. &
F0 h [9FEIE(2.59 1%,P <0.01) , @T0901317 1E] 30 min, 4HHE A H3 ZHEALK B ERE T 0 h K F(P<0.05),1 h %
F 0 h KLU (1117 2 000 bp {522 F A Geit2# 3 L P <0.05) ,2 h AEREE T 0 h K- (U LXRE i 53 &6 46
T2EE X P<0.05), (3T0901317 /£ 30 min, 417 1 H4 ZFkfL/K 34450 h 845 (P <0.05) ,1fi 1 h A1 2 h, HoKSFH4K
FOh(P<0.05), &5  #£ LXRs i#zhi T0901317 [EHT ,FAS JE mRNA 7K -5 i (B 4 B0 14 & 5 T 78 FAS JE[A
B SRR FAS BRI #E SR IR 41 UIR29 2 500 bp 47 BB FEXAG 4R B LBk T | i S 00 57 5 0 AR L 30Rh i AR 2 Bl
PLE BRI E AR, 2SS .
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Dynamic expression of acetylated histone in transcription regulation area of fatty

acid synthase related to liver X receptor
Yu Huihong, Shen Wei, Guo Jinjun ( Department of Gastroenterology, Second Affiliated Hospital, Chongging Medical University,
Chongqing, 400010, China)

[ Abstract | Objective  To determine the expression of acetylated histone in transcription regulation
area of fatty acid synthase (FAS) gene with liver X receptor (LXR) agonist T0901317 and whether acetylated
histone induces chromatin remodeling during expression of FAS gene transcription. Methods Transcription
expression time spectrum of FAS mRNA was detected by real-time fluorescence quantitative PCR. H3 and H4
expression levels at 4 transcription regulation area sites of FAS gene were measured by chromatin immunoprecip-
itation and real-time fluorescence quantitative PCR respectively. Results  The expression level of FAS mRNA
increased in a time-dependent manner in 2 h after T0901317 was used (1.09, P >0.05) and reached its peak
at 16 h (4.25, P <0.01), which was significantly higher at 48 h than at 0 h (P <0.01). The expression
level of acetylated H3 was significantly higher at 30 min than at O h after T0901317 was used (P <0.05), and
was lower than that at O h with a difference at 2 000 bp (P <0.05) and close to or higher at 2 h than at 0 h
with a difference at LXRE (P <0.05). The expression level of acetylated H4 was also higher at 30 min than at
0 h after T0901317 was used (P <0.05) and lower at 1 and 2 h than at 0 h (P <0.05). Conclusion  The
expression level of FAS mRNA is increased in a time-dependent manner when the T0901317 is used. Acetylated
histone at 2 500 bp upstream and downstream at the transcription start site during early FAS transcription
induces chromatin remodeling with the site of transcription regulation area, the time when the T0901317 is
used, and the expression level of histone.

[ Key words | liver X receptor; acetylated histone; chromatin remodeling; fatty acid synthase
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AT X 2244 (liver X receptor, LXRs) J& T 4% 32 {4
TR SR IR, 2 — S R 38 3o AR 45 B Vo i e e R 7
FERPRG B P AR . P40 LXRs 5
KR X 24K (retinoid X receptor, RXR) JE i, 5
TR B A AE T AN AR Y, S R R R X
B LXR Jz i G4 ( LXR response element, LXRE) 4t &
P R g Ik . AR B i 5 |k A
5,5 52 9 ( chromatin remodeling ) J2 I8 4 5E R % 5 i T
Rz —, HUG RN B SR IR S A
AR ) IR 181 2 i 4 8 11 & Tt % #2 F (histone
acetyltransferase , HAT) F14H & H 2= £ Bt AL B ( histone
deacetylase, HDAC) X W Ff 44 {4, Jifi 25 998 [N 1~ 3 [6] 3 4%
1. BFFEEB] HAT 1 HDAC {E Sy 80 sk e i) 5
T2 5 7 RSB 5 R OB B e sk R, e n 5
LXRs #H L B8 ¥ JE B X Z /& (farnesoid X receptor,
FXR) o HIH AT LXRs A6 ) Ji PRI 3850t s 410 o ik
PIZHEE 3 SRS AT, 385 LXRs BUd fE v, H
ST ) 55 1 o A SC A B R 5 SR 8 TR B A7 7R
HEH AL R AR, 5 1R & [ (fatty
acid synthase , FAS) J& 5 5T M\ 3k & B OCHEE T , AN
i ) LXR AR AL 2 —, 02 LXR A3 1Y
I H 7 = R = AU AR B U A O N 2 — o AR
FOUI 3ok Y 08 5T S 8 L TE | G SN E B PCR S5 5 %,
FI A LXR #3h5) T0901317, %f FAS mRNA 3% 3k i} [A]
T AL SR X AR 1 SRS AT T RIFSE

1 #MRE5FE

1.1 E£&&XH

HepG2 il e I F 5 PG B Bk 27 B I 5% — = Be Js 75 1 1T
SAFFTIT, B I35 W B AT DU 2255 A b R BR A W, b
DMEM 1555 30 T3 [# Gibeo /A7), LXRs 3 3557 T0901317 Iy
FI & Cayman 23], ChIP 7 £ (17-295) J& ChIP %45t £k
TLZLEE 1 H3 (Ac-H3) (06-599) FIHE 2, i A48 11 H4 ( Ac-H4)
(06-866) P& H 3% [F Upstate 4= ¥4 R R F]. ¢DNA
BRI & B N K Fermentas 23 /], RNA 2 B 7] £ A1
DNA $IGAF &0 A AU R e A E ARG A A . AL T
FHITA SR B8 7 PCR 195 W #R 4T L)L B PCR I X Master
Mix Y0 F 25 [ 0 FH A4 R G608
1.2 S

AT 20 °C, G FARTRRZR , A 10% B2 1003 19 20 i3 5%
FE DMSO A A E N 1 wmol/ L,

1.2.1.2 ZifEssse F& 10% B4 175 107 % DMEM, &
T 37 °C,5% CO,BEFA i G TR, 24 /NI 1 IR, 1548
B 1 IR, S A RS 2 80% ~90% B, #E4T 5 220 5%
1.2.2 gRT-PCR il ¢ FAS mRNA [ RiAmI M TE A
LXRs 3%zh31 0901317 1, 0.2 4.6.8.12 .16 24 48 h 4bF [ 4 HL
72Xk TO90 20, AR [EARE DMSO, LUAERE i (14 Bisf ) 15 &b B 174 20
Jitl5E A DMSO 4, 43 B4 T090 2 K DMSO ZH A~ [ i [A] s
B4 8 RNA, U 575 ¢DNA SR J5 FI A FAS( Hs00188012_ml ,
ABI) #l B-actin (4333762T , ABI) B[R AR E1 5 | 4y 1 1 A 7 S5 1)
FE i PCR X ABI7300 (£ E N A RE AT #HAT RN
B 254 95 °C 10 min,95 C 15 5,60 °C 1 min, 3% 40 ME3E .
FEAPRAERBEE 3 AN AL, 2722 W B A TR A B AL
FAS mRNA f#E % Z 3k 8, LA TO9O £H 55 48 % 7 i Jia] 5 DMSO
ZH I LUAE R LU AN [ ) 5 FAS mRNA Y3834

1.2.3  Bed e e fiie (ChIP) -qPCR M52 FAS JEN % % 8 1
KZMAEARESE 1 LXRs #3h5) 0901317 DIA [

I ) /T HepG2 481 g (£ 2  10°) J& , MR 4i% ChIP is55] £ 5t
W TEAN R BE TR D IR L 1% bk Y SR A 1 B
DNA 10 min, J{{¥& PBS J&¥% 3 U, 20 M &K 40 i &1 K 5 A
400 wl &4 1 mmol/L PMSF 1 1 x 5 1 W1 il 7] i 41 ff 224 it
Buffer, B T-7K I 10 min, X 5 FH 75 40 B ) ( VC130P, 3E [
Sonics & Materials Vibra-cell /A#]) A 17 J&,10 s/, 3£ 11 ¥R
LA K ads DNA %80 200 ~ 1 000 bp 149 ) Be ( Hh SR &E
VK BARUESS) o LA E3RAEIFEVK EEAT. B.O0MC RS,
200 wl F¥E A 1 800 wl ChIP 7% % Buffer, 1R 4] J5 Bt H &
20 pl #E24 input, DNA R B BT EE F1 A SR/ ks 25 1
DNA ik 30 ~ 45 min, R )5 FAPL Ac-H3 . Ac-H4 B HLIRLE
4 C AP AT SRR DIVE R . 3 2 /9 2 1 BT-Bi {4 -DNA &2
BYIHE F A BUIR B/ RS & 11 DNA JL3E, 2042 /5 A
5 mol/L 1) 58 1k 4 i A X6, T2 F1 G K W Ak, 2R [l die 4 Ak
DNA Jy BOF T2 i PCR, 1 FAS JLRFE s 16 /2 BT IF
242 500 bp {57 & H1 3¢ E A W) RGN HA "I BG4 X5 [
FOFFIILR 1) FEFEM E 5t PCR A ABI7300 #E47 52 0 2N
SFH 95 °C 10 min,95 °C 15 5,60 C 1 min, 3t 40 [MEFF. 4
AbRAER I E 3 A FL. LA input DNA fE S, 27220 1
JrETHE FAS 5 4 A8 5 Ac-H3 K Ac-H4 454 1) DNA
FARS IR A, IARXS T 0 h 1 (K b TO901317 A FIAS [ i
[E] (R 2, 72 FAS B P R i45 X 4 MR E Ac-H3 5 Ac-H4
H IR,

1.3 %it5Fo#H

1.2.1  Z4ymc) B 40 i ks 5% NiFH SSPS 10. 0 HEA TSI 30T . SEREE R v £5 TR,
1.2.1.1 zZ5#fci#l  T0901317 Ff DMSO #5100 mmol/L, 2 8] Fe 48R 1 SNK-q #6556 .
%1 FASEEBERBBELETH4 MIASIMRIRSFT
A L7514 R4 F i1
ST (F s bh S B 0iF) 5'-TGGGAACACGATGGGAGAAC-3’ 5'-CTGCCGTGCCACCTTG-3" 5'-GCTGCAAAGGTCCCACGAT-3’
S2(LXRE) 5'-CACCCGCGAGGAAAACC-3' 5'-CAAGTGCGGGCGTTGAC-3’ 5'-ATGACCGGCAGTAACC-3’
S3 (EE bR ) 5"-GATGGCCGCGGTTTAAATAGC-3’ 5'-GCCGCTGCCGTCTCT-3" 5'-GCCGCTGCCGTCTCT-3"

SA(F2 BT 5'-CGGGAAGCTGCCAGAGT-3'

5'-CCGATGAGGTTGTCCCAGAA-3’ 5'-CTCCTGCAAGTTCTCC-3’
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2.3 FASAR s FLT#HEFARRAE G HE
2 #R

2.1 LXR #&#i#9 FAS mRNA %% 3 & & 0 ) i

FRATLA TO9O ZH 55 AH R 7 A ] 5. DMSO 2 14 b {8 3K HL A A
[F]E [i] s FAS mRNA (9 3R35, M2 ATLIE H, N LXRs 3
7 T0901317 VEF] 2 h JF 4, FAS mRNA 33k 54 i [H] 4801 1 w5
(P>0.05),16 h pEF| T (P <0.01) , il 5 IR B 8] 4 TF
TR, H 48 h I 5HI 2 % T 0 h 1933k (P <0.01) . HILT]
DIR S 258 76 LXRs #3071 T0901317 1559 T 1) FAS mRNA |
PR S T HAE T 2 h )5, 76 16 h A3 i, I nl F¢ 42
48 h,

£ 2 T0901317 {E A EAFiE & FAS mRNA RiZE(n=3, x=s)

i ] (h) FAS mRNA X} # ik
0 1.00 +0. 00
2 1.09 +0. 12
4 1.47 +0.122
6 1.56 £0.22°
8 1.85 +0. 15"
12 2.69 +0.232
16 4,25 +0.340
24 3.19 £0.27°
48 2.59 +0.23"

a: P<0.05;b:P<0.01,50 h 2arts

2.2 FASAREB#HFLTH#EZFAERAKZY H3
LA K

FA1iE 0 h [ H3 LWk /K4 1,T0901317 1EH
A E [A] 25 H3 ZBEAL/KSE DAY F 0 h B ELfE R R . 3R
3 0] LLFEH,T0901317 /£ 30 min, FAS 3 R 4% 5 46 & L iF
-2 000 bp LXRE F& Rl 25 55 2 SM B F 4 S48 3 H3
CERALAKTF- B &, BT 0 h 2R ERITFEL(P<
0.05) , HH L LXRE {7 s 8 i fe hy 8.5 (P <0.01) 51 h,4 AMif
MR H3 ZEHEK FRB TEREZE 0 h AKFELLT, A
—2 000 bp {7 EFEALA GE 2% B L (P <0.05) ;2 h, H/KF
T, BRAE e e i s o s AR 0 h /K- (0.9,P >0.05) 4k,
HAp3 A0S B E A H3 2B b K FE & F 0 h K, H
HA LXRE i i ZF A G FE X (P<0.05), N\#E3 BALL
L LXRE £ 85 B4 1 H3 284k KFA7E T0901317 £ F
AR AR B i T A SR AR LG S AR AL R B B, DL RS SR
TE LXRs #3055 T0901317 M/EFIF , % LXRE X — 5 FiE$E 00
P RAHEH H3 LB S SN, FAS JEFR SRR IG S BT
172 500 bp YU EA T 45 A H3 LWk iyl s ;s 25 4k
R A A B A28 : TO901317 4 FH 30 min B, 211 %K 1 H3
LK BE =T 0 h b /KT, 1 h B FEZE 0 h FERRKSFELL
T2 h i X EEEE s T 0 h K,

#3 FAS EEEHFR ETikd ML ZELAEE H3 183
FIEKFE(n=3, xxs)

75, 0h 30 min lh 2h

S1 1.00 +£0. 00 2.29 +£0.182 0.68 £0. 15 1.24+£0.22
S2 1.00 0. 00 6.24 £0.23" 0.74 £0.09 1.72 £0.15*
S3 1.00 £0. 00 1.58 £0.20° 0.84 £0.08 0.90 £0. 12
4 1.00 +£0. 00 2.44 +0.22% 0.95 +£0.07 1.14 £0.12

a: P<0.05;b:P<0.01,%5 0 h b

LB K

=4 ATLLE W, 5S4 H3 LB AU 2,
LXRs 333 T0901317 ] 30 min, FAS Jt[H#E S5 15 5 F i
-2 000 bp \LXRE #%3eb5 5 56 2 SN B T4 M EH He
ALK T3 & s G 2# 8 (P <0.05) 451k LXRE {if
FMEE N EE(P<0.01)  (HAWZBHLAES H3 M6 E
BHE (O h96.24 £i5) ;1 h:4 M EAENA HE ZEHEKFE
B ER T 0 h /K (P <0.01) ;2 h: 201 H4 Z Btk FEAE
L1 -2 000 bp {37 5 % AR 25 A K R Lh B b SR A TR AR
b, A7 8T 0 h K (P <0.01) , TfifE LXRE 155 2 S8BT
A7 05, HKOT AR % Lh B3 & (BARIKF 0 h K, 22 R Gt
HRN(P<0.05), ML RZ5RMENL;8 . 78 LXRs #sh
T0901317 f/E FH R, FAS 3k X %% St 4R 45 B3 - 2 000 bp,
LXRE B3 06 8 SH 2 Ah B 7 4 LS 4L 0 H4 2 Wik
K & A T AR, (HX R AR S5 4186 1 H3 ZBEIL K1)
AV EAG 22 B, B a3 1 T0901317 /£ ] 30 min, 4 437
M AL HA K% 0 h B39 57, 1 30 min J5 , HoKF
PUETF 0 h Zrti /K.

%4 FASEERHFRELTFHIANMLSZEHATE H

HITRIEKFE(n=3, xxs)
{5 0h 30 min l1h 2h

SI 1.00+0.00  1.91+0.29° 0.49 £0.08" 0.47 0. 14°
2 1.00£0.00  3.99+0.33b 0.54 0. 12" 0.68 +0.10°
$3  1.00+0.00  1.28+0.14% 0.31=0.07" 0.37 £0.05"
S4  1.00+0.00  1.22x0.12° 0.46 +0.09" 0.76 +0.13¢

a: P<0.05,b:P<0.01,50 h }b&x
3 g

1232 A o AR o 0 5 PR 7 2 S R 4 S 4 S 8O
YRR A EEEL, 5 T AR It S DU N M {2 E 3R
TOREVERR T IR 4 A R % LXRs M HH 1 A8
R SRR ZAAR 308 3 TC AR A0 ) I 1 e s g )
IR H 3 = G 0 2k M AE PR T AR . ik
AUAE AR AR B B LA N A B T0901317 45, AR 5K
3516 4% 5 PR 19 LXRs 3 71 T0901317 , Ff i 9 STk
(8 -9] LB 1 pmol/L AR BERMFFE LXRs HKiHE
LRI L SRR ENLE] . LIEE @F LK T LXRs 3
i3] T0901317 & FAS mRNA ik (WF5Y, (H i KA
AR [R]BR Y FAS mRNA FiARRIEMF ST . AL g
M T0901317 {EFH 2 h JF44,12 h Jii4ERE 2 /NS E 17k
FAS mRNA 7K, % BL#E 5% 2 45 F T0901317 /EFH2 h
Jei , 10 LGRS (R 1 34 7K -2 ik 57, 16 h Bk S, bl
Ji AR ) FEAIG, (H 3 48 h 755 3 T 0 h LAk
(P<0.01), FRATX) FAS mRNA %% s [a] 3% i i 58 AN
{E— B T LXRs K1) FAS mRNA $% %L G,
IS AR AL R IS SR IE 4R 1 LR K- S R 5%
SRR Z (B C RBEE T A

et i P AZ O 4L B N R IR ZE 58 DNA 21 % 9 A%
IR R, AR N A a] LAEA T 45 Fh B G S0 18
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Hidn Z.mEAL (BEER AL SRk 12 LS X B ANME
AT DA g TR G2 A o T HL AT DA 25 b e sk (A
T PEHULLE A AL I sl fE 2E 5 SRR IR 2 A TR
DA R P S0 ORI AT ST 4 S R 4R
1 LA 5 38 PR 0 A0 56, (H A /INER 43 i A5 &
I I S S PR B S5 R 425 DX 2L P AR A 1 15 356 R 2 S 0 ol A
Sl R TRAT R R TR ] — 5 PR S A A ) X R
HAE A 2 BAL KRR . LXRs it 5
FAS JL [ | ) LXRE %54 ok B3 4% FAS 5% 5%,
LXRE {7 F FAS J [H §% 5% 2 1R 55 UiF 29 700 bp fif
B HIER 5 S0 % R B T X R R I X
A SEETTAF (R R4, 35 DR e SR PTG I 3k S0 57 1)
A RS R EE M, LI B SRR IR R S YTE
Mo PIHER LXRE Sk, FATR FAS JE R 5% skl 4 o -
I 2 000 bp B AL if 5 S F R iE 2 500 bp [R5 2
G T A e VA=W DA R Y L oV X PR R i W R )
55 SRORF 5 1) e 20 o R R A A R A A e i A i R
1, FRATTXF FAS BE PR S s [i] 33 () A 92 & 1L T0901317
YEHIT FAS ByS% sl 46 T 2 h, Jir DAFRATT7E 5% s 0]
B 0901317 /£ 2 h Fii %) FAS J& R4 st X ik
4 L AL I SEKEET TAFSE . AT BF
Y45 R R . T0901317 4/ F 30 min Bf,4 4Nf7 541 7%
H H3 F1 H4 () L EAL/KF- 34 5 (AL LXRE 3 =
B, I B AR AL A H3 bR Tl &N
H4;T0901317 YEH 1 h if, 4185 (1 H3 F1l H4 £F 4 Mz
L CEALAKEERT 0 h 7K, L b4l H Ha 1Y
FEARAS AL U H B 3 T0901317 /EF 2 h i), kb2 &
H H3 7K B 8RO h AKF 5 1 L AL 4 2
(1 H4 7€ T0901317 {EF 2 h i}, B4k 7E LXRE fI45 2
SR T h B AH 4 A S AR 0 hok
o BREUL, R L mEfEKFAE T0901317 A HH
(30 min B}) AFHEh 3, ILE 418 A H3 LBk
BT B B 5 0 h K T4l B He 2k kK
R TR, DA THEA OBHE 53 F R
WY 22 I e 7 2 3 DR A B A B S ) L R AR 4 B K
-, TR ST AR 1 7 R A G €2 o o 3 %) L A
HFE SR AR 1 e s R s &b . TR
AT 5 R 2 s R B AS ) s ], xof 66 PR 26 S 9 X
[ AL ) LA 7K AT 5T, B L SE b S
W PR e S ik A2 B 11 S ARIB I Z (RIS 2R o

T A4 T0901317 /£ 30 min {i, 7 LXRE {7
M H3 il H4 Wtk Y b T LXRs 5 LXRE 45
&, 1M LXRs 5 LXRE 254 5@ o R LR 5 T %
A CTRALEE ) R R, S BOZM AR e, B
3l FAS JEPH 1 538 5 i HL A A 5 S WAL 41 85 1 i A28 1k
WA AT B2 AH B A E R 45 SR . X Uil S LXRs 4

KR A AL B PR 15 FAS JL PR 5 & — A1
SR RE . BARIAA WU LXRs Sl i AT 4 B
S FAS J[R#E SR X 2 WAL 4 8 ks L 2Bk b
LR B SO i Fh g 42 )8 8l FAS JE R 056 5%
AR B 2 B AAB i =22 18] ) S 28 45 3 46 ] J51 ity % fit
PR EA S 6 LXRs #85E PR 4% S5 3 92 X 1) 41 2B 1
A AR AS PEA T 5T, & XF LXRs P84 B R AR
AR FE L33 AL 2E AL AT I 9, A A0 RS T s W5 AT 1
Sy FHURIRFFE S8 T —Fhosr i) B .
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