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Starvation induced MTP expression in part through HNF4q
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Abstract; Hepatocyte nuclear factor 4o ( HNF4¢) is an important transcription factor governing the
expression of genes involved in multiple metabolic pathways. Microsomal triglyceride transfer protein
(MTP) is a rate-limiting enzyme played a role in the assembly and secretion of very low density
lipoproteins (VLDLs). Fasting induces MTP expression in C57BL/6] mice. In HepG2 cells, we further
demonstrate that starvation induces MTP expression, meanwhile enhances HNF4q mRNA level. It was
found that MTP is an HNF4q target gene. Moreover, adenovirus mediated HNF4q overexpression and
HNF4q agonists induce MTP expression in HepG2 cells. HNF4q specific siRNA represses HNF4q and
MTP expression. These results suggest that starvation induces MTP expression in part through HNF4q.
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#1550, HNFdo 22 5 40 5 AR R i O HE e , A4
Tl P M e =X P9 R R AR B T8 ( phosphoenolpyruvate
carboxykinase, PEPCK) F1 % %j H-6-5 iR 15 >
(glucose-6-phosphatase, G6P). TEZEE 1/,
JF4Elh PEPCK Hl G6P (19334 2% b, i)
Wl A 7 A 5T Y ROVE 5 L8 HNF o BR2G 2H
AT BRZH /N BRAE AR BOIRASTT 00 200 B ol S A AH G
Mg iR IRE DL, RIAS AR ) f5 5% REZH AR
o, BN REZ 15 PEPCK Ml G6P). HNF4q
i 4 A B xS B R B 09 8RR T
(HRE) JF- 48 S50 B, a0 i S8 A 4 il A4 15 A= 44
TEALSZ AR v HROE T 1o (PGClo) - kS 51R#E
B IR HNF 4o JFEERE S P 5 0/ BRURR o A
W RE A ZE L TR rh o e = e A [ K
AR

R H ¥ — g% 12 25 FH (microsomal triglyceride
transfer protein, MTP) EZAENFAEFN /M7 F IR, 7E
R AV 25 B 2 1 R L B AROR 1) AL N 3 Wb o v
FEEZAE. MTP B0 S 5 i 5 S A4 I B
SR IR T Tl =R L NH [ R R AR 3 N
W3 B R 25 1 ApoDB, 8 it sl Mg 1% 4% 8 i 2 11
SCFLEEROR ) 7E MTP SR I IE AL R, IR R A4
BEYEBHINT . ApoB HE B 12 R ACIBAE B BEARD 1205 A
B MR Rl = BRIk, IF R
eI R 1) AR, AR MTP & i s RaA )
SRR I A AL S | T 1 e

HNF4o 7EFEH R 25, IF 2 59055 IR R
TR A A R IR, 25 CSTBL/6] /N U4t N
HNFAq Z 275 4%, AW 8 & TIER e
/B RS (Suncus Murinus) TEZE ER S IR A 5 E
BRI T PR R R A v MITP f 3%
FHBL AP R ARAR Z 00 T MTP 2 AR B R 2 1
SR il Ao o ) B R DT A AN BE L 2R T TP I
WA 285 FE iR 2R P i s I, A S ] g B L ZE LR AR
AT MTP KB IEA, UL K HNFio FEYLEARZS T XS
JHFHERG A Qg i s e, A 52 Gk B ZEDURIR S R AT LA
7% MTP Ml HNF4o [958, MTP iR IK & T
22 5] HNFda PSRV,

1 #RFTE

1.1 SEE##
C57BL/6] /NI A H L R 2 B e = e S 96 30
Pyefrle; Toplo SR 2540 Ml i 52 50 % H %55 Taq

DNA R & . NTPs., % B2 W Y)W H Takara;
DMEM iR 57 35 1640 1595 30 [ 7 M g A
YR A PR 7l Trizol RNA 2 BUK 7 &
Lipofect2000 #4454 H Invitrogen; i¥if% s i
B POERBRIEG & H Promega; TSI 7]
W & ORISR B A RAR 2 ] 5 TN R SR AN
THRE W A Sigma A Al; HNF4a A1 MTP $iL4K,
HNF4¢ siRNA % H Santa cruz 2y H].
1.2 Rt

M HepG2 4R A by 38 i MTP J5 3+,
S pGL3 Basic(Promega) 344K . )\ HepG2 40
e cDNA 43509 38 Y HNF4o 1 PGCla CDS 42
K, FERER] pCMV6((Origene) il .
1.3 BREHEHE

M HepG2 4l cDNA 14734 iff HNF4o CDS
KL T F pGAL AR . ¥ pGA1-HNF4q 5
pAd5 AT FIEE 2 153 pAd5-HNF4o 2044,
B 1 pAd5-HNF4q 55 %t 3] Trex-293 40 iy
W, PR ORCER 15 4 A HNF4o & R A9 9% 3 (Ad5-
HNF40) , F CsCl A 8% 3 5.0 2l A B2
1.4 EEFARAEEHEEN

HeLa 412 Lh 10000 4>/ LAY % 4270 3] 96 fL
M E. H Lipofect2000 3t % % pGL3-MTP K&
HNF4q Fil PGCla 2K FRIBHEAM, DL pRL22. 7 1E N
WS Y 6 h )5, iR 3 40 ) 58 4 55 5 2 1
7%,18 h J& , F| Promega /A R AU 2 Ge ke il 24
B NIRER T IRER AR & RAL PR e gk 6 h Jm
Iy AN LHBE K 2.5 mmol/L BYPIEREL . T Rk
1100 nmol/L B 2.
1.5 2 RNARRBUEKHEE PCR

FIH Trizol 43542 BN B EFN HepG2 4 2
5 RNA, A Oligo (dT) s A 15 #e 2 5% 5% 3k 45
cDNA W% —4%%. H Sybr Green %% 6% & W) 7 ¥,
Ay A R AE & MTP, HNF4q, G6P, GAPDH
A5 FE R B AR
1.6 Western Blot #& il A& A

AW HNF4o BIREREYE S 10 nmol/L Fl
40 nmol/L. HNF4q siRNA 5 4LV i) HepG2 40 0
48 h & S 200 6 A Y FL K T T 5 90 T g 2R 0%
HH 1 h, RIE HNFde Piifkst MTP HiikE 1 h,
H HRP #Ric bt b s , i Eib2: A6 .
1.7 C57BL/6J /NR AN R AL B

C57BL/6] MFRFEAEIRIENE (12 h 1K /12 h K
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W ) Bt B A v B /N B 2 4l (n=6) , LR A 2R
24 ho XTHRZH A BECE ., 24 b JE SRR JFINE R
e, AR RNA RN 2 1 40 B 4 21 e i 56 [
Tk,

Hela Fll HepG2 41 535 FH & 10 %6 /N4 1 i
() DMEM Al 1640 15736855 35, 20 B Al 0 e
Ja A3 dEAT 2.5 mmol/L NFREL AT FREL AL FE | 1ML
HYLER. 100 nmol/L g & & 4b L, DL K #% % 10
nmol/L 1 40 nmol/L. HNF4q siRNA, F T & H
RNA FI2ERE T2 21 A LR Feak

2 FHRMTE

YIBARS TR A MTP RiZE EFH
iF5E 5% B0, 2854 24 h AT LU A S C57BL/6)
/NEUFFIE MTP 2 F () 3258 . 28 8 240 MTP mRNA
TR K RIEWIRELAM 2.17 5 (E D). #Fs
(Suncus Murinus) 7E 28 8RS TR & 2 IR i
-, L 3 H ApoB 8 (A 5 s ARMEN . A58
B W AN 8 LE H BE 0T RO A1 288 B R 2 1 i o )
Mg M E & ApoB AR E AN A KKK
13. 8 %0122, A2 [ 0 R B IF e MTP 143 P
HHA AL AP R AR 220, XS5 RS /R, MTP By %
TRKV- B s PEAEAE /N BRI AR i R Rk 4
BAEHL.
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Fig. 1 Fasting induces hepatic MTP expression
in C57BL/6J mice
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Fig. 2 Starvartion up-regulate MTP expression in part through HNF4o
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2.2 HNF4o FRIFE MTP BRIE

HNF4a 259855 AR 5% B2 B 25 A 2 c A o3
Wo T MTP 2R ARR 2% B B 11 2 T 3 R 1 PR e .
FREG AR TR PG $2 UL . DUEOIR S R MTP ik K
(AR AR AT RE 2 3 HNF4o P09, 8 TIEWIR
VLA TERAME B 3 MTP J3 3h 1 19 99 6 R B s
AR HNFdo 3:55 Y 3] Hela 4080 . 5 5 Y
pcDNA4 f%F B 20 AH L, 3 %635 HNF4o 7] DL
MTP Ji 8l B S0 DO R B 76 1 i & T+
(3¢ s FE G PGCla ANBEME#E MTP J3 8 719
BESREROR AR PGCla 1T LAHE R HNF4a BTR$EEL
K, 5 HNF4o 3 H Y B8 8 8% HepG2 4
i, HNF4q % R IA 5 W3 7+ 5. MTP ) mRNA
FIRACAR N b T, L8R B, HNFda AT LURS 5%
JE$E MTP 3R 1255,
2.3 HNF4o #H 305 EiE MTP EE I FRIE

JEEENR DT R . N R AT R & HNF4a B9 BC
A, AT AR B HINF4o B3E T BF9E il N R £
AT RRERHE = HNFda W35 2 I H X MTP 2
KK B S, K #ERE MTP S 8 1996 % 2 [k
HEAF HNF4a 238 004 3L 7% L 5] Hela 41 Y
L6 h JGTERE SR 2. 5 mmol/L AT ERERF1
TEREE. W& 4 ) FiroR, INFRER AN T FR SR mT Lt —

o

1 pcDNA4
8 M HNF4a+PGC e
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PR HNF4o B35 M, TGS MTP 2K 1%k
(F 4(b)).
2.4 HNF4q siRNA T MTP EE R RIE

T HAEUE HNF4q XF MTP #9%H sERE i
FEHH ] 10 nmol/L F1 40 nmol/I. HNF4¢ siRNA
Ut HepG2 4108, 24 h J&, 400 N ¥R HNF4q
mRNA K55 FRE T 35% 1 66 %, MR i MTP
mRNA 735 N B 30 % F1 52 % (K 5Ca)) ; 41 il I8
P HNF4q il MTP & H FUKF 2846 5 mRNA —
HE 5. Wit HEE T MTP % 3] HNF4q
R STE

ARSCEE FAE B, FEYUVBRCIR SR L 5 5 4 i
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Fig. 5 Inhibition of HNF4a expression results in down-regulation of MTP in HepG2 cells
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