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PGC-1o §iBhiih N PEPCK JERIEE 5%

Iy, Mrilesh -, 2% 4 [, 2 4B, K, 8RR, HEF
(P REERYE S = E BN A WEL, TR T 510630)

[ HA M E B i D R R R (PEPCK) 3 (K 3 P28 Y6 2 BHR 75 okl PGL3-hPCK-lue, I 8811 & Ak
VIR IG T YT AL 32 AR v 5 BDSOE I F 1 (PGC-1oo) 75 45 575 R F I 40 M A% B F 4o (HNF4a) A5 R %A PEPCK [ i 3 F
MR, [7R] MM E A DNA Fh 5l PEPCK JE o TR i By, I A 986 H M 24k PGL3-basic, ¥
pcDNA3.1-PGC-1a,pcDNA3.0-HNF4a #35 Bk 5 PGL3-hPCK-luc $% AN [R) 414 3655 Ye it A s 40 d Ak HepG2 40 M B IE 3 A
AU LO2 ZHA, 3557 48 h Jo A 40 i 240 i rh R BEE R [ 454 [l A B 00 48 @ O P il 4 19 19 A PEPCK Ji 3
T Bl s AR TR 55445 N PEPCK Ji5 2l FE R 9O R B G M50 6 BRZ B IN 60 4% (P < 0.05) ; M e okt
HepG2 4K 1LO2 4HAEJS , HNF4o ¥90] LIKEGE A PEPCK J& 812k R 2 YR B G M, 78 HepG2 41, %6 6 28 g 14 2 X Bt 4
[ 2.69 £ (P < 0.05), I 7€ LO2 4R, 2 56 2 Mg i 14 J2 X% BRAHL (1) 3.64 % (P < 0.05) ; PGC-1a AT LB i 34 5% HNF4a XF A
PEPCK Jii 8§ BO3E A/ T, 75 HepG2 4L, 596 ZE BT M & PGL3-HPCK-luc+HNF4a ZHAY 2.01 £ (P < 0.05) , 78 LO2 4l
o, 9O Z G S PGL3-HPCK-luc+HNF4a £ 11 2.82 1% (P < 0.05), 1M 5P —RE e AL, 55 peDNA3.1-PGC-1a 5
pcDNA3.0-HNF4o i 5511 7 PEPCK 9 mRNA FlEE 1 357KF (P < 0.05), [45 ]\ PEPCK Ji 2l 5E 15 R o i
BG5S F HNFda W] LLBGE N PEPCK J5 3l Fid 1, Bl B0 B F PGC-1a T LAsE— 2558 HNFdo R9FEH .
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PGC-1a Coactivates Human PEPCK Gene Transcription
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Abstract; [ Objective] The purpose of this study was to construct the human phosphoenolpyruvate carboxykinase (PEPCK)
promoter luciferase reporter plasmid PGL3-hPCK-luc, and investigate the effect of the coactivator peroxisome proliferator-activated
receptor-gamma coactivator-la (PGC-1a)on human PEPCK promoter activity in the presence of transcription factor hepatocyte nuclear
factor 4o (HNF4a).[Method]The PEPCK promoter was cloned from normal human blood genomic DNA, and inserted into the
luciferase reporter vector PGL3-basic. Then different combinations of pcDNA3.1-PGC-1a, pcDNA3.0-HNF4a, and PGL3-hPCK-luc
were cotransfected into human hepatoma cells HepG2 or human hepatic cells LO2. The luciferase activity was detected after culturing
cells for 48 hours. [ Results ]It was confirmed that the human PEPCK gene promoter was successfully inserted into the vector by gel
electrophoresis and sequencing analysis. The human PEPCK gene promoter luciferase activity was increased 60-fold (P < 0.05) than
the control group; When cotransfected into HepG2 cells, HNF4a could enhance the human PEPCK gene promoter luciferase activity.
In HepG2 cells it was 2.69 times higher than the control group(P < 0.05), and in LO2 cells it was 3.64-fold higher (P < 0.05); PGC-
la could significantly enhance the human HNF4a activation of PEPCK promoter. The relative luciferase activity was 2.01-fold in
HepG2 cells (P < 0.05) or 2.82-fold in LO2 cells (P < 0.05) higher than the group of PGL3-hPCK-luc plus HNF4a. Compared with
single transfecting group , co-transfecting pcDNA3.1-PGC-1a and pcDNA3.0-HNF4a increased the PEPCK mRNA and protein levels
significantly (P < 0.05).[ Conclusion ] The PEPCK promoter gene reporter plasmid was successfully constructed. The transcription factor
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HNF4a could activate the human PEPCK promoter activity, and the coactivator PGC-1a could further strengthen the role of HNF4a.

Key words: gluconeogenesis; phosphoenolpyruvate carboxykinase; peroxisome proliferator-activated receptor-gamma coactivator-

lac; gene expression regulation

2THE PR T A IR I R R SR
T UBBRBEAHPERE IR A A it AoAE Dt ) o
fe B, HFIVE IR & 2R AT B B 2R R HT Y B R
T PR B 2R HRBTR B 5 2R 400 ) U 2
Az RE 7 ARG, AU 8 e W i B, DT 7 A
ey LW FTOME AN T 52, 98 A A4 st X A T T2 P2 13 Ty
(phosphoenolpyruvate carboxykinase, PEPCK) LA f&
% 6 BEIREE (Glucose 6 phosphatase , G6Pase )
SENE S AR RAR Y SR . X A BRI A I Y —
e NTIIFFE e & SR ARG B30T 70 R 254
RO O, a AU T T A 48 By il B S ) 1
la (peroxisome proliferator-activated receptor-gamma
coactivator-la, PGC-1a ) J&=— P32 ¥ il %155 Ho nl
DA 22l 240 0 R 1 4 QO 00 A% 52 1A B T T
TR WAL L AR A e D
R AL LR A W5 i LET 4 26 T i) % AL 55
T AR EEAEH . PGC-1a BLAR X 57 A8 JE X
Ui PEPCK [ G6Pase JCELIEHIA 191 T, (HIZHFSE
UE BT EAE N — Rl B X 7, nl 5 A SC e s I
TN HE B2 T R 2R (glucocorticoid receptor,
GR) , X3k ¥4  H ¥ 1 (forkhead transcription factor
01,FOXO1) Z54 , 8 1 AR 4 i A%
[AF 4a (hepatocyte nuclear factor 4o, HNFda ) 1 Ry
A B S TR, ROl S A R PR R 2 s A I
s E R, 7E/N B4 P IE R B 5 PGC-1a
AR AHELAE AT LB S A A S A B A Gk 4 Oy
TR 5T B S P X PEPCK % 5 B 4% 520, LA
LR VA G WE ST s A 78 55 45 b 25 1 240 i DY 5 %
Jige 5 2R FRHTAH 5C Hk D5 R 1) 2 A S 2B R DR A 9 3
B, A S A N PEPCK Ji 85 13 98 K il
2 BOkL, IF LAy T B e — 2D WF 58 e s A 5
HT20 H A% DR 1 4o K B I 5~ PGC-1a X
2 UKL O 2R B 1R 52

1 ##H57*

1.1 EE##
L1l @mfe WAk R4k HepG2 41 K LO2 4

[J SUN Yat-sen Univ(Med Sci),2011,32(2):191-196 ]

JL 40 e L A2 B B — B e e S 5 & R rh
DR EARAT, Bz AN DHS« 1 F RARAE 1k
N, PGL3-basic A JBUkL ($27 K B 5 G R Eif
LA firefly luciferase) M PRL-SV40 P 2 i ki
(Bt B EOC R HCE L) W H Promega 22 1],
N PGC-la FLAZ 3K 5k pcDNA3.1-PGC-1a F
& PE BE K 2% Youngmi Kim Pak #(#Z B4 | A
HNF4a H A% 3 3K i kL peDNA3.0-HNF4a i 3 [H
linois K2~ Jongsook Kim Kemper H Pz

1.1.2 XA AIEE A 40 DNA $2BGRH & W A
Axygen 2w, T aiAb 0] & L T8 N 3 R TR/
P & A Omega /A 7, Tag DNA B 4 il |
dANTP 4 H Fermentas 2\ ) , T4 % BB H NEB 2
Al FE YA Fugene HD T H %7 (RN H] | BRI PE
YIWGE Mlu T Xho T | WG ZEBFRINH] £ (dual
luciferase assay system )l H Promega /A ], DMEM 5
BEANAEEE FREE R4 B B hyclone AF], SRy
PEPCK Hi{AI H santa cruze 2\ H) , 3T A GAPDH
PUARIA [ abmart A7), — 400 AR A,

1.2 PGL3-hPCK-promoter & & &k FI#3 2

1.2.1 A PEPCK B3 /#8955 M NCBLH
N PEPCK Ji sh 7751, 3531514 (_iE 5'-
CGACGCGTTCTAAGTGAGTTTGGTCGGAGG-3" i
T W% 5 -GAAGATCTCTGCAGAGTGCTGCTAAGG
G-3"), L NS 1Y 5 s NI 2 Miw T Xho 1
(FRIZH ) RARP 3L, i invitrogen A F &
W, AR 4] DNA $REBGR ] &M IE# A
FA P R A L 40 DNA, DL MR b, o A
PCR $" 3% PEPCK J& 3+ Bt (=1340 ~ +300),
PCR 2 W1 % H7: 10 x PCR buffer 5 pL,25 mmol/L
MgCl, 3 pL,2.5 mmol/L dNTP 1 wL, [ F 594
2.5 wL,DNA #iHz 2 pl,1 U/pl Tag 4 B 2.5
pL, IAEFKE SRR 50 pl, 8540 K
94°CTIAETE 1 min J5,94°CAEME 45 5,62°CiR K 30 s,
72°C ZEAH 2 min, fEH 30 ¥R, 72°CJ R 7 min, 2%
TR REWHEE S UK SBT3 B, I FH R 1T i 7
Ay Iy,

122 A PEPCK B3 F h BEAEANBAAR A H
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BRI N VIS MIu T Xho T XUBEYI ¥ 48 7= 4y K
PGL3-basic ZRM TR, T4 4 32 W84 W V) =4 16°C
TR 3 o R P ) A AR S 2 DHS o
o SECN & R DU LI TR PCR Pk
FRVER , PR3 Ss , LLJC N BE R BURL/ MR & 42
TR, i) FE K 26 Rl e 2
1.3 ¢MRatE s K B AT

HepG2 40HI }z LO2 4HMI435 5% T3 100 mL/L
G A= L 79 DMEM @ fli s R dt v, RRdi i =
80%fh 5 i FHIREFH AL, LA 2 x 10° 4L /mL 2%
HEAhT 24 ALARh RS SR 24 h S 40, IR DL
TLHBATH . 4 1,PGL3-hPCK-luc 200 ng; 41 2,
PGL3 -hPCK -luc 200 ng + pcDNA3.1-PGC-1a 200
ng; 2 3, PGL3-hPCK-luc 200 ng+pcDNA3.0-HNF4a
100 ng; 4 4,PGL3-hPCK-luc 200 ng+pcDNA3.1 -
PGC—-1a 200 ng+ pcDNA3.0-HNF4a 100 ng, #5421
SRR 2 Bkl PRL-SV40 20 ng, /1] pcDNA3.1
23 kA E e, DL A4S AR T 25 wl JC I
DMEM ;539 LA 1.5 wL Fugene HD, % I 07
B 15 min, BFEMA 24 FLA 4IRS IR T 4k
ST SWIRFM L CO, B 374 37 °C 5537 48 h,
1.4 FERHEEmIREERKRN

EEULS 48 h (1) 24 FLARANARIE BB , Ak ks
IR PBS VEMI YK, Fie OB O 28 il A il i 74 &
(Dual Luciferase Assay System ) FJEAEULIH -, A
PLB 2 100 wL/fL, ZFIEZ# 15 min, HL 20
pl 2 96 fLA ., JH Modulus XUHERE S FLIRZ
DI, e K ZER 2 s, A AL 10 s,
% ¥ B 3 N A Luciferase Assay Reagent Il (LAR
I1 )50 pL,Stop & GloTM k5] 50 wL, 433 Hi 2%
RS ZR W I Mg 22 N 2 iUk PRL-SVA40 %6
R EHE TEEUE , I Z Lo B X T
1.5 RT-PCR 77 &% i ¥ 4t j5 & 4 PEPCK B
mRNA FRikKkF

HepG2 41 AL LA 1 x 10° 4 fE/FL 2 L3 Fl T 6
UM, AkLERTSE 24 b JE 4, FRIBLUR 495
2l el 1, 2SRRI A s 4 2, peDNA3.1-PGC-1a
800 ng; #H 3,pcDNA3.0 -HNF4a 400 ng; 4 4,
pcDNA3.1 -PGC —1a 800 ng +pcDNA3.0 —-HNF4«a
400 ng, FHIILL pcDNA3.1 25 FobifE & i i, %%
20 R A E R T 100 wl E L DMEM K
FHEA A 6 pL Fugene HD, =R E 15 min,
I ARG TR BT k22T S%IRFU 4L

CO, B3840 37 CHi g7 48 h i, W Bis W, AxEs
FEHETH PBS VR, Trizol 1= 45 HUZH A S Y 4
RNA, ] Beckman DU800 g & H 43 AT AL 73 51 4%
260 nm Fl 280 nm Ab i3 UK O EE (D) H DL & B
RNA W EEFIZERE ) B 2 pg &L RNA HEF700 4% 5%, i
R 5 cDNA B T 20°C{#: 47, RT-PCR §" 1%
cDNA # D1 PEPCK 5[4 ( L% 5'- CAAGACGGTT
ATCGTCAC CCA-3" Fl F i 5'-GAACCTGGCATTG
AACGCTT-3"),B-actin 54 (L1 5'- AGCGAGCA
TCCCCCAAAGTT-3" I & Jif 5’ -GGGCACGAAG
GCTCATCATT-3" ),PCR JZ i /& & & .10 x PCR
buffer 2.5 pL,25 mmol/L MgCl, 1 pl.,2.5 mmol/L
dNTP 0.5 pL, LR I#45 1.5 pL,cDNA Bifk 2
pl, 1 U/uL Tag BAHE 1.25 wl, N 58 7K E R
RFEUR 25 pl, ¥4 540 94 °C TP 2 min )5,
94 CAEYE 30 5,60 CiH 'k 30 s,72 CHEfH 30 s, 7
PR35 YK, 72 CJv 10 min, HX 5 wL #64T 2%3 15
WEEERE FLIK
1.6 Western blot 77i£#l PEPCK HJZEBRIAKFE

PR ARSI 5, Yt 48 h R WUER R
YU S 20 B AR, B 1 B o, AT SDS RN
P P 5 HC HL VK, P DK 0 B8 e e T, FH I B 7 49 4 1]
2 h, TBST Y, i A it X PEPCK Hifk | Bt A
GAPDH $ii& 4 CHFE 111, B i S AL P B s i
0 HLE I BEE 1 h, TBST PEME , ECL 2k 7 & i
St B SER, ] Bio-Rad2000 KR4 2 4 434
X &R I,
1.7 SitFH*

JIFA Ge it 4 SPSS 13.0 AN SERL, T
B x =5 T, AL AT PR ST FEA ¢«
Kig, P <0.05 MAGITHHE L,

2 % X

2.1 ANPEPCK BEEEHFREYBER

H RT-PCR W77k, LLIE® A AR i & K 2
DNA AR 1 PEPCK JE PR S 307 H 1 BE 1
640 bp (-1340 ~ +300) , LK X B 45 1 (1) iR
T4 1 600 bp Ab W, —BH 52 Wikt , 5 BN B
KEEATT
22 REERE AL PCL3-hPCK-luc BHE R
£%E

FHBRBIPE N VIBE Mlu T Xho 1 WUEGYIH 4 =
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E1 PEPCK BREhThHERM=RE
Fig. 1 The clone of PEPCK promoter
M:2 000 bp DNA marker;1,2:PCR products:Both are part of
PEPCK promoter (1 640 bp)

Y1 J¢ PGL3-basic ZAR UKL, T4 3% F2 Bl 2 178 [ g %
e, ERT WAL RS S DHS o IS
JEhT HL ik B LU S 5 L AR T I Ak (8D 2),
Hrf—Z T2 1 600 bp,, FH L Tk Einvitrogen
ONEIN PS5, 45 3 I 2 ok A AT SR
1 640 bp, #fi A H 8 Bt 5 NCBI A4 9 PEPCK
Ja S TR IARAT, FE07 M HER G A PGL3-basic 2%
TR JFCRL ) 22 FERE s, Mlu T Xho 1 Z 18],

E 2 PGL3-hPCK-luc EABRHL Miu 1 Xho 1 &g
Fig.2 PGL3-hPCK-luc plasmid was digested by Mlu I and
Xho 1
M: 1kb DNA marker;1,2:Both of them show that Miu 1 and Xho
I digested recombinant plasmid;3,4:Both of them are PGL3-hPCK-

luc plasmid

23 EBEARMNINBEERE

W A 2 G %) T 20 9% O R Tl S BURL PGL3-
hPCK-luc %% 44 i A -9 20 Bl Bk HepG2 4f
48 h JE RIS FAR I M, 5 Yokl PGL3-hPCK-
luc F) 3256 2H 2 5% Y 25 iR 28 /K PGL3-basic )X
WEZH 5 FUAE Y 60 % (P < 0.001, 18] 3)
2.4 PGC-la K HNF4a 3f A\ PEPCK B BhFi&tE
A

Relative luciferase activity(fivefly/renilla)
[JI
=

0.3-

P(:1.3—hasir PEL3-PCK-lue

B 3 PGL3-hPCK-luc ¥ HepG2 I % 1 EEAA X
i
Fig. 3 The relative luciferase activity after transfecting
PGL3-hPCK-luc into HepG2 cell

Compared with the empty plasmid group, transfecting PGL3-

hPCK-luc can significantly increase luciferase activity. 1)P < 0.001

W 4K ki PGL3-hPCK-luc . pcDNA3.1-PGC-
la . pcDNA3.0-HNF4a $ AN [6] 41 6 Bk A P 2 kL
PRL-SV40 F£455 YL E HepG2 40 il i K6 566 He A
TGP, 241 peDNA3.1 758 opi e e i, 51U
Yo Jii B PGL3-hPCK-luc #H H, %% %% pcDNA3.1-
PGC-la X} N PEPCK J& 8 Fif A JCREm 1M
YL peDNA3.0-HNF4ow S5 (1) 58 5 HAEL 2 X IR 2
1 2.69 5 (P < 0.05), % pcDNA3.1-PGC-la 5
pcDNA3.0-HNF4a e JL i 41 it 9 & B98O LA
EXT R 5.43 5 (P < 0.05), J& R
pcDNA3.0-HNF4a % 2.01 f5(P < 0.05, 4) A T
fift 76 1 W BT 40 0 Ak P PGC-1a 5 HNF4a X A
PEPCK Ji 2T ER, i —0 4 ki Yo
L2 A L5 e HEIE I LO2 A, R
pcDNA3.0-HNF4o 5255 21 19 2% 't HEAE 2 X B 21 1)
3.64 1% (P<005), ¥ pcDNA3.1-PGC-1o.pcDNA3.0-
HNF4o 5Lk LO2 4 PN A D HU B & A%
Y% pcDNA3.0-HNF4a Ay 2.82 f5(P < 0.05,14 5),
2.5 TR PEPCK B9 mRNA RikkFIEY

iz HE bR e Y S5 B oy el % e Ok HepG2
YA S5, W RT-PCR J7 354G 45 41 PEPCK 1
mRNA 7K, 255 BRI YL PGC-1a+HNF4a J5
PEPCK () mRNA Fih K- TR —5 L PGC-1a
o HNF4o iR e s Bokr i e st BEZH (161 6) .

2.5 HPFRE PEPCK HEARIEKFETK

iz R LA I G 2 A S Ay 2L Y SR E HepG2

iS5, W western blot J7 445 2H PEPCK 7
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HNFd o . !
B4 AEBEEEHRNERE S HepG2 MBI jE %K EER
HExEE,

Fig.4 The relative luciferase activity after co-tranfecting
different combinations of the plasmids into HepG2 cells

The total amount of expression vectors added was kept constant by

the empty vector pcDNA3.1. 1)P < 0.05
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£°E
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HAFda

5 ARAEEARML

- - + +

HEEG LO2 AR EEEE
xfiE i
Fig.5 The relative luciferase activity after co-tranfecting
different combinations of the plasmids into LO2 cells

The total amount of expression vectors added was kept constant by

the empty vector pcDNA3.1. 1)P < 0.05

B RILKFE, 4558 8IR f Y HNFda 4
PEPCK/GAPDH #HX K FE{H R 1.36 = 0.06, B
fo TS BN Ju e e R L PGC-1ac 2 (111
0.05,P < 0.05), 1fi 34 %t PGC-1a +HNF4a 5
PEPCK %5 117235 (1.61+0.18) B &} &5 T 1 — % Yy
PGC-1a B¢ HNFdo FURLZH K2 45 JT0kr i Yo ot BEZH (P

<0.05, 7).
3 3 #®

i A B A G FE )15 A2 A v Al B T

bp
121 PEPCK
lS"m B 7“"-””

- * - + PGO-1 o
- - + + HVFd—4 o

6 RT-PCR 7 i£#&ill PGC-1oe . HNF4ow B2 —3E Jmy 3
B HepG2 MBS & 4H PEPCK B mRNA Fikk P
Fig.6 PEPCK mRNA levels were detected by RT-PCR

after single transfecting PGC-1a or HNF4a or co-

transfecting them into HepG2 cells
B-actin was detected as the internal control. This figure showed
that co-transfecting PGC-1ac and HNF4a increased the PEPCK mRNA
levels significantly more than the single-transfecting PGC-la of
HNF4a group.  All groups were transfected with pcDNA3.1 empty

vector for constanting plasmid quality

— K ___J UL

e M e e e (A PH
)
=15
=
3 1
o
gu.s
0
+ Pl -1w
+ HNF4—4 e

Bl 7 PGC-la,HNFdo 58 —% La b5 v 53 HepG2 20 AR
J5%&4H PEPCK H) & B RIZKFE
Fig.7 PEPCK protein levels were detected after single
transfecting PGC-1a or HNF4« or co-transfecting them
into HepG2 cells
1) compared with single transfecting PGC-1a or HNF4a, P < 0.05

“F—1 (PPARYy-coactivator-1,PGC-1) J& — 1 £ T i
AR S VR 1T ST TR 7 PGC-1 AT 3 AN iR
PGC-1a \PGC-18 . PGC-1 # 5 P [ 4 3% N F
(PRC) , % Fr i) PGC-1 /48 PGC-1a, PGC-1a
TENRFWG S n9 7 AR T 2 e is L
WP AR FREY . PGC-1a A5 R N
FRIEA N, Z AR R AR S A R, 5
WA BRI A AL LR E Y& A D)
AT PCC-1a (RIS AL iR N EREE
g, RAMERER PGC-1a BRI S EOAZ
ST RS A 5 R T S AT,
WS AR I 0 OGP B A A . IR s I X P T
PR 2 I (PEPCK ) L K i 4l 6 BETR TS (G6Pase) ,
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EATTHENE S A v iV FE G I8 a8 2 2k 1 in 2 4 Ak
HIE AR, TR B i, e PEPCK
A W IR D) B, AL HF PEPCK-M Al PEPCK-C,
PEPCK-C ZMEIbBE ST A58 — D i ORI, A0 o
R0 AT 40 A% [ 7 4o (HNF4a) 2 T 2R 2
& (Glucocorticoid receptor, GR) . X 3k s s [H + 1
(Forkhead transcription factor 1,FOXO1) it %A k%)
Tit A 45 58 W) 15 AL 52 4 (PPAR) BT BEZS & 16 PEPCK
oY, G6Pase ik R 5% S4B IR & IS sh R 5 X
JF 52 X S B PR (155 5K . HNF4ao 78 R 7K
- SR 57 A SRR T ST F A S R T
FEARSFI N B 22—, 7E HNFdo 3 R BN UL
FFARAE T PGC-Ta 28 25 T X6 55 A L R (100 9 176 1
7, PGC-la 5 HNF-4a M HAEFHIE 2 A4, A
#E PEPCK 25H 5 A4 BB Al i 5 St iy, AT T B
PET PSS A A = A R

St — R T B RS I S R S T
X S AR OGS A 52 ), A BIESE I PCR i A
IEH AN E i 35 P 4 rp s T 4 g 1 PEPCK 35 [
Ja3h 1 H B Bt 1 640 bp(=1340 ~ +300) , 1)
TP IE B L A B4 A2k, WL R i
R B BTG A 8716 1 S s 5 T DI Re I
R o I RIAS) i 5 R e G ik N JHH93 44t
R Ao 0 B 20 SR G R G P, RSOk
2 O A o TR 2 R S G, IE B R4
PGL3-hPCK-luc BA 5 3h 6V, BESEIH0E 15 3+
TFEOC R MRS,

I 20 09 9 ' 2= i 4 iR PGL3-hPCK-
luc 5 %5 5% N1 (HNF-4o ) K% Bl 305 7 (PGC-
Loo) 355 Ytk A TR 400 HepG2 408 & 1E % AT
410 LO2 4l , HNF-4a 5 PEPCK f3 8 TR 4
JoRL I HG Y g SN T R Y R PO R %
ik IEEAL S HNF-4o 7] LLIETS A PEPCK |3
ST, X 5BEEVFEIA ) HNF-4o i3 Rk 5
JIOE S AR I VE F — 2, I A B0 IR (PGC-
lo) 55 5 H 7 (HNF-4o) S QL 5 R DL ER
it TG E— 253X R B PGC-1ow A LAiE— 2544
58 HNF-do IIFEF , 5 SCHRHRIE /0N B 200 B 1)
S 28 LA A B ik — A5 E SEAE N B T 4 i A
PGC-la SHEACHAYE VIR, W, Sk DX JH b
Je 2T MR AR 55 N I A JEF 4 B AR A AR 0
AR, A58 78 AN IE# 4Rk Lo2 ik
T TR, A8 T R SS5R . RIE), AHE 58 K

T 5L 5 40 PEPCK (9 mRNA M 25 B9 K ik
K, R PGC-1a B B34 i1 T HNF-4o JI3 A
PEPCK JE[H S8 ARk, )4 i b S+ A= fig 0 I
A WEVE RIS R, B S PR S DR 3l 3 P ek
AN IR S AR ) BN A A Rt — R

g b ik AR i # T N PEPCK J& 3))
FIN R BHR S FORL PGL3-hPCK-luc , FEUESEH EL
BB FitE, #2787 PGC-la 765 5K 7 HNF-
4o A1 X S AR OGS PR B (PEPCK) 2 R
B r A BIG TIRe, FIRETE 2 BB PR SRR B
RBP4 R ER A
TR ST I 5 A i st AL AL ) St & 3697 259
UL EIR T H

SE .
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