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Abstract

The physiological function of liver receptor homolog-1(LRH-1) which play a
critical role in metabolism in liver has been report previously. Here we use Yeast
two-hybrid system to find several kinds of protein those could interact with LRH-1.
From the candidate molecules we select v-maf avian musculoaponeurotic fibrosarcoma
oncogene homolog F (MafF) as our study model and address the effects of MafF on
LRH-1 downstream metabolism functions. In our study, by using immunoprecipitation
we find MafF could form a complex with LRH-1 and MafF don’t decrease the protein
expression level of LRH-1. Later by promoter activity assay we find that MafF could
promote the promoter activity of small heterodimer partner (SHP), glucokinase IV
(Gck) and side chain cleavage enzyme (SCC) which are associate with metabolism and
are drive by LRH-1. Besides, we also find that MafF interact with the DNA binding
domain of LRH-1. LRH-1 only associates with intact MafF with basic region (BR) and
leucine zipper (LZ) domain, rather than BR or LZ fragment of MaF. Moreover, we
overexpressed Myc-MafF in liver carcinoma cell line HepG2, and found LRH-1 and
SHP protein levels increased in comparison with Myc, however, GCK protein
decreased, which indicated that MafF increased bile acid metabolism and inhibited
glycolysis. We also observed insulin treatment could augment LRH-1 and MafF protein
levels, which underlying insulin can activate liver metabolism by increasing LRH-1 as

well as MafF.
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1.#-MafF 12 PCR#t i3z %
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3.41* EcoR1% Xhol:i—.!kg‘ 8+ chMafF» 2™
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(=)@ > % 2L Western Blot

1.pe % 8% SDS-PAGE*}
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3P~if & kv Fr2x A A pe @ A Fd Bk A

4.% »100°C it -k ¢ ¥ 5~104 4
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6.7 * methanol % i* PVDF#& i " » % ¥ 2 ddH07%3=x
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Mz g Bo4o4F > 11 350mAdE F 1) pF
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) % - Uk 7% Immunoprecipitation

1.% PBSiji*<bead » #2.<300~400g4°C 24 48 > £ 454" % 3%

2.3 & ~ (73 f#>*Buffer A + 1% TritonX-100) *4c » 50% <=4 El?l.bead
pooR4C 2]

3.k PEHR-E PR R0 & - [ehfsl e » ¥ 50%:09h Zlbeadp o B t4TC
2] P

4.3+ 38 2.3« bead &~ 300~400g

5.3 1 4 F3ehk v is o BH F2eh1L Fiwhe » H AP > 4CON

6.* Buffer A +0.1% TritonX-100738 & j% i3 » 4} iFip

7.%v » 40ul 2x Sample Buffer > ¥ 54 45

8.2~if ¥ f& # i& {7 Western blot 4 17

) ¥ % % fr #& Bl Luciferase assay

L#-imee 13 % R 45 %

2.%v » 100ul Lysis Buffer » & + 3% % 104 45

3.7 f# chim e 45 3 200ul7PCRE ¢ 0 e

4520pl b FiR i ¢ B aat Y (s BangEk

5.4¢ » 20ul Substratel (Firefly luciferase) » * & 7 B#104 45

6.:pIFirefly=s & &

7.1521:100=r+ ] fe ¥ Substrate2 (Renilla luciferase)£2 Stop solution

8% B3t 4 »20pl > * R BI04 48

9.;#|Renilla luciferase e7;4 & &
)% % & &% Immunofluorescence
1. 32434 45 + 48 8x10"4F %% > 32 % OIN >

2EFRE A2 (> ML - =

3.1 4% 5tk F Tim e 0 B33 104 48
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4.% PBSiFix3= » & =104 48
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6.% PBS/fi%3=t » & 54 48
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134158 18 10 % 6 B A& 1 i)
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3.k o pEF BT~ (3] BF ~ 35/ FF ~ 4 pF ~ 45 pF 2 5] BF)
4.3 104 48 (100009)
5.4 1} ik o 4e » 10mlLysis Buffer
6.7k F # % 30~ 48 > & 54 4@vortex— =<
TARYILET > 55304 ¢ BRRIELA 45> 3%
8.4t~ 154 45 (11000rpm 4°C) » ik 2 & pellets %) i3
(= )% it GST-MafF 3-v % 1
1.%-%P~2 GST-MafF_} ji-i% £ glutathione bead;® & i& {7 % it
2.4 it 2 GST-MafFtk & S PBSie 15 4v » 2x A A& {7 F A54 &
3.1 12% SDS-PAGE®} * i& {7 39 B T i«

4.1k B - AL~ % 5 > TOV 2.5/ o
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5.4cCoomassie blue ¢ » 1-] p¥
6.2 Destaining solution:¥ % *% % » O/N
(~)GST-MafF pulldown: sz ;2. GST-MafF£ LRH-1% & % 32
1.#4-EGFP ~ EGFP-LRH-1 ~ EGFP-LRH-1;.19; ' 3 EGFP-LRH-1193.560%" %] %
BLAYHEK 293T fmfe ¥
2.8 X {80 B F PR A FE B FBangd FaugHi g
GST-MafF*+4°C * Ji& » OIN
3.1 % H- it 4k A uBuffer Ak =% 0 b 22X AR E A5A 4
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B.ik B # A r W2 70V 2.5 pF
615 FH Fik = 2 (2 )F > R
(1)TpEER &pr2 4 F & (Real-time qPCR)
1.#-pcDNA3-Myc2 2 pcDNA3-Myc-MafF4 %% 4 1 HepG2im®e @ - (%48
| PE S B ITRNAZ B o
2.2~2 ng RNA & A %5 d First strand cDNA synthesis kit (Thermo) » #& 4
= CDNA -
3.7250 ng cDNA tk # it {7 Real-time PCR& & » #11é * ez 5
2*SyBRGreen premix (ABI) » ¥ %% ¥ 2 LRH-1 ~ SHP ~ GCK1Z 2 B-actin

51337 iRl > 2@ up-actini® 2 ¥ e o


Administrator
矩形


$ LB 2

s LRH-122 § #E-MafF2 /¥ F-v 5 e 47
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1L LRH-1¥ ay 38 5 fBdrdl o F &+ o Feo T2 S RT

igm 8 MafFend g o

2.LRH-1¥ s 5 d GEF-9 FrE 2 JEEF A2 & FMafFeri g

/)é‘ ”} o
TEREAT AR G B MR S AETE) 1 MafF ¢ 2 LRH-17

PAFEM o TR AR KRR (B- B) -
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e }- -+ Myc-MafF

-—— | 0-LRH-1

@ — G_Myc
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Bl- A% v 3§ MafFis & pd ¢ @ LRH-1#733 35 ¢0SCC T dgfads + %
B s 5 RAPLAAE > ¥ IR E G A hE & (p<0.01) o o
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Aenl328 5 2 PG E G S g & (p<0.01) o HF & ¢k = I enF B
BEFRE MafF s pFy ¢ @ LRH-1973 40T pifade + B b 2 > wv di

SrMafF$t LRH-138 327 #5 4 Flend 4 #res & o

A
Effect of MafF on LRH-1 stimulated SCC

promoter activity in HEK293T cells

1.5+ *
g O Myc
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Effect of MafF on LRH-1 stimulated SHP Effect of MafF on LRH-1 stimulated Gck

promoter activity in HEK293T cells promoter activity in HEK293T cells

2.0 > 159 *
‘? 0 Myc 3 0O myc
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q 1.5 L
ﬁ ﬁ _ 1.0
&3 107 23
o~ Q
2 2 o054
g 05 g
5 ki
€ o0 : & 0.0 T
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& & o '
& «
Bl- A~ Luciferase Assay s.3* B (SCC promoter) » 12 Myci it % 44 & > 1t Myc-MafFer 22 £ & » @ # *

Ay £ st AR F AL B (p<0.01)- B = B~ Luciferase Assay t3- @ (SHP promoter) > r+ Mycke i® 4 $Fig % >
W Myc-MafF 22 £ 8 > B P Y% & Bcdp £ At B F AL R (p<0.01) - Bl = C- Luciferase Assay st3-&l (Gck
promoter) » r#Mycke it 5 $ig > mMyc-MafF2 22 X 8 > B9 ¥ & fodp & st g ¥ AL B (p<0.01) -
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50 LA SR FMAFELRH-1502 3 8% 5 4 chfesd > Apq» ] 2
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DNA binding domain -

otz b L0 B fELRH-L$MafFens 3 (0% 3 2 ehf s 0 5 0 - Maff
¢ s 3 a3 fFdomain4 % % basic region (BR) % leucine zipper (LZ) ~
% @ B ¥ EMyc-MafF-BR ~ Myc-MafF-LZ - 4 %) #-+ i erMyc-MafF 2 2 7 £
22 FLAG-LRH-1% Fr 4 A HEK293 T m%e » F48/ | PriF 2 (7 & o L STk 2 >
MMyCHREE (T2 o d Bl 2 % 7 0 IR > & aIMyc-MafF-FL£ FLAG-LRH-1
e EE- R KRG RAIEF DA A HeAeS B P E Myc-MafF-BR -
Myc-MafF-LZ j& 3% 278 - i B 4% & 2 2 FLAG-LRH-12 4 2 3 ¥ % » ip
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7 & B3 5 g% o Real-time QPCRA& % - v $Myc 2 2 Myc-MafF - 3 s MaffF

% P ¢ @ LRH-117 2 GCK mMRNAZ £ #fr 4] e Myct # > eod#t » $1SHP

o

MRNA Bl E 25 BEF RS o & M $ % > MafFLRH-111 2 SHP 2 58 >
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HepG2 Effect of MafF on LRH-1 and its

Myc Myc-MafF downstream genes in HepG2 cells
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B A~ Western blot’¢ % o r/LRH-1% — |+ 5 1§ pILRH-14 38 5 12 GCKE — {4448 i pIGCK ; 1 SHPE — {4

8 1 RISHP; 12 Myc® — {4 388 1 ;p|Mycr2 2 Myc-MafF; 2 B-actin = % internal control - ] = B~ Real-time gPCR

4L
5 5
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I ~F 3% 5 % HLRH-12% MafF 3 58

B

BT e thHEpG2 P 4r » 3k ) & {8 0 7 1B FILRH-14 MafFeg ¥ p
FARE 8 KA B Y G PRSP R RAT o AR AP T
PR G FentlE T o0 Foo HOE G R 4o edBE > 8 7 5% 5 & it 3 e MafFy

LRH-123 377 55 & A B Flz it 4 > MU LM £ & o

Insulin (100 ng)

0 30 60 120 min

—— —— 0-LRH-1

1.00 117 2.68 1.82
—— l a-MafF

1.00 1.65 2.35 4.98
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ng/mL) A2 HepG2im®e » 30~ 30 ~ 6012 % 1204 48 4B~k & o 1 LRH-1% — |+ 48 i jp|LRH-14 31 ; 12 MafF

% — M Fal of JpIMafF 5 2 B-actini® % internal control -
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