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Abstract

Hepatocellular carcinoma (HCC) occurs mainly in men, which is even more
evident in HBV-related HCC (with the male to female ratio up to 7 to 1). The sex
hormones have long been implicated involved in regulating such gender difference. The
estrogen and estrogen receptor o (ERa) were identified as protective factors for HCC
and contributing for the lower tumor incidence of HCC in female patients. .

Our previous studies pointed out that the expression of ERa protein is decreased in
about 60% of female HCC. This could be attributed by the elevation of miR-18a, which
targets and decrease the expression of ERa protein. The current study is focused on the
rest 40% HCC that have rather normal ERa protein level, aiming to investigate if the
activity of estrogen pathway is also decreased in these patients, and moreover if there is
any other mechanisms contributing to weaken the protective ability of estrogen pathway
in these female HCC.

The female patients (age<50) with high ERa in the HCC tissues were selected for
assaying the expression level of specific target gene of ERa. The results indicated that
the function of ERa pathway is also decreased in this subgroup of patients. To delineate
the underlying mechanisms, we first checked if the somatic mutations or the increase of
the dominant negative splicing variants of ERa occurs in the tumorous liver tissues.
However, these two mechanisms might not contribute to the decrease of estrogen
pathway activity in these HCC. We next examined any aberrations of two critical
regulators for ERa function in liver, Foxal/2 and HNF4a, for their expression pattern in
these HCC. Interestingly, the protein level of these two proteins was increased in many
HCC. By cell culture based assay, we found that active HNF4o can inhibit the
transcriptional activity of ERa. It thus provides one possible mechanism for decreasing
the function of ERa in female HCC with high ERa. The involvement of Foxal/2 in this
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novel regulatory mechanism awaits further investigation.

Keywords: hepatocellular carcinoma(HCC); ERa; Foxal/2; HNF4a
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1.1 548

pPER, pHNF4A3, pHNF3B,pcDNA, pERE-Luc, pRenilla

si-HNF4aq, si-Foxal, si-Foxa2

1.2 ‘e t&

Human breast cancer cell line: MCF-7

Human hepatoma cell line :HepG2

Heman embryonic kidney cell line: HEK-293T

Normal human embryonic liver cell line: CL-48

1.3 Tk ta 18

sample age Type Female
1 676 33 HBV-HCC F
2 761 44 HBV-HCC F
3 1193 49 HBV-HCC F
4 1358 42 HBV-HCC F
5 1669 44 HBV-HCC F
6 1742 50 HBV-HCC F
7 1965 40 HBV-HCC F
8 2038 44 HBV-HCC F
9 2090 45 HBV-HCC F
10 2157 49 HBV-HCC F
11 748 45 HBV-HCC F
12 1325 34 HBV-HCC F
13 1403 50 HBV-HCC F




14 1617 33 HBV-HCC F
15 1735 50 HBV-HCC F
16 1765 46 HBV-HCC F
17 1822 49 HBV-HCC F
18 1827 48 HBV-HCC F
19 1861 49 HBV-HCC F
20 1866 39 HBV-HCC F
21 f1 50 HBV-HCC F
22 f3 50 HBV-HCC F
23 19 27 HBV-HCC F
24 f11 42 HBV-HCC F
25 17 17 HBV-HCC F
26 N2 Hemangioma F
27 N3 Hemangioma F
28 N4 Hemangioma F
29 N5 Hemangioma F
30 143N FNH F
31 144T FNH F
32 145N FNH F
33 146T FNH F
34 147N FNH F
35 148T FNH F

(mention the source of the tissues, from TLCN, approved by IRB)



1.4 48

Anti-ERa(F10, sc-8002, Santa Cruz)

Anti-Foxal(gtx100308,Genetex)

Anti-Foxa2( M-20, sc-6554,Santa Cruz)

Anti-HNF4A(H171, sc-8987 Santa Cruz)

Anti-HNF4A N’(NB100-1783, Novus)

Anti-B-Actin(C4, sc-47778, Santa Cruz)

.55+
a. ERaw:
< gDNA 3+ %2 %R @
Sequence Amplicon | length

EXONI1-F1 | CCGTCCTCCAGCACCTTTGTAATG 1151 bp 24
EXONI1-R1 | CCAAGAGCGGACCTTCCCAAGTG 24
EX1-F CGGTTTCTGAGCCTTCTGCCC 771 bp 21
EXONI1-R2 | TGCCTCTCGCACGGACGGTAAG 22
EXON2-F | GGATAAAGTGGATCTGCTGCATCTCC 351 bp 26
EXON2-R | CCTTCCTCAGTCGCTTTGGCTCTTAG 26
EXON3-F2 | CAACATAGTAAGGCTGAGGAAGTGATAGG | 445 bp 29
EXON3-R2 | GCCATGTTAGAATTTCCAGTTCCAGAC 27
EXON4-F2 | TCACCTGTGCTTGAAAGTATTTCTTC 534 bp 26
EXON4-R2 | CACTATTTCTCCCATGACATCACAAC 26
EXONS-F | GACCTTGTCAGTTCAAATCCCTGTTGC 373 bp 27
EXONS-R | CACCCCCAATGCACTCTTTTGTTAAG 26
EXON6-F | ATGAACCCTTTCATGTCTTGTGGAAG 305 bp 28

10



EXON6-R | GCCTTTGGAGTGGGTAGATCGTATCTG 27
EXON7-F | TGGCTCATTGTTACATCCCATGAACAC 378 bp 27
EXON7-R | ACTCTCCATATGCAGGCACCAGTCC 25
EXONS8-F | GTGTCTTTGGAGTTCCTCTTCCTTCCC 417 bp 27
EXONS8-R | GACAGAATTTGGCTAAAGTGGTGCATG 27

<> cDNA %z * % %Z_A (nested)

134F CCTCTAACCTCGGGCTGTGCTC
EXIF CGGTTTCTGAGCCTTCTGCCC
1350R GAGGGTCAAATCCACAAAGCC
1275R GGTCAGTAAGCCCATCATCGAAGC

< i+ PCR(competitive P

CR) :

6F

CTAACTTGCTCTTGGACAGGAACC

ER Total-R TCAGACCGTGGCAGGGAAACCC

b. PBGD

PBGD-1070-F CATGAAGATGGCCCTGAGGAT
PBGD-1266-R GGCATCTGTGCCCCACAAACCAG
c. Lifr

hLifr-2753F CCACCTGGTCTTGCGAGCCTA
hLifr-2870R CACTGCCACTGGGATGAGAATG
d. Foxal

hFoxal-327F GAAGATGGAAGGGCATGAAACCA
hFoxal-520R TGGCATAGGACATGTTGAAGGACG
e. Foxa2

hFoxa2-F

GAGCAGCTACTATGCAGAGC

11



hFoxa2-R ACGACGACATGTTCATGGAG

f. Luciferase

Luc-DNA-F GCACTCTGATTGACAAATACG
Luc-DNA-R ATGGAACAACTTTACCGACC
1.6 % i

2.1

LipofectaminTM2OOO(InVitrogen, CA)

Genopure plasmid Maxi kit (Roche, Germany)

gDNA extraction kit (Geneaid, TW)

SuperScript™ First Strand Synthesis system(Invitrogen, CA)

Estrogen (SIGMA)

5 =

KIEERE S

7 10% fetal bovine serum (FBS)~ 1% non-essential amino acids (NEAA) ~
1% L-Gultamin- PEN-STREP-AMPHO SOL. 7 Dulbecco’s % % 32 % A (DMEM)
B & mre 37C ~5%COy iR fmie s £ 450 o M3z % pF > 11 IXPBS i
e mie B = o 802 0.05% % v fF(Trypsin) @ im iz G- & L4230 37C i@

e R E > UL e &R ot o g 1000 rpm s 2 A 4B Boif E B chime

DR STRAE=2 g SoE--E S

22 FHEAZ PG

#-DHS5a 2% i fn %2 (10 pL, Protech)d -80°C®~ 1} » 4 » 100 ng 5 42 DNA >
2 H Ak F 530 A 4mts o s 42°CoRIBH TEY A5 B BN KLY B 0 4s
2N EEMF Y dor 200 LLB 3 &% 0 % r 3TCR A LR E - ]
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oD 20 UL B 650 5 T § erdad R enEEr £ R0 37T £ 14-16
JTEOPEE - FEI I HEIA FOLBR AR 3mLy £ 12-14 ) RS
EHIFHEZFREEFDLILBRE AR 200mL > 5% 14-16 B pF{5 - #FiR
B @I T B4 8(7500 rpm, 20 A sE)AEeS 18 0 mHE R 0 F
T UK |1 > ™ Genome plasmid maxi kit(Roche)4d B~ E %8 DNA » 12 -k & TE
buffer 24 Cw 3% » & # F53-20C o

¥ % si-clone sh/i#f » Bl- Eec i@ * TBR £ &30CH % -

2.3 #& 4 (Transfection)
P - X Mt A A YA A% X Lipofectamin™?2000 12 2.5 ul/1 pg
F 48 DNA st g 4 > JL;l:é'»—LipofectaminTMZOOO se » 3§ £ ¢h opti-mem
(GIBOCO)® (= &% 5 k) > 3 250 ul > fv b3 ) #8544 F B
% € chopti-mem e » T EAEDNA (SRS FRECFE - LA RE
10 % FBS A 4cdns Z eus £ x4 2 dme ¥ > 2 PERiSHE > Vi w4 £
gk r o RRTRFARMR R KRR T S%F R g LK F]S

(e FBS 4+ 2 EflocnDMEM 2 & > UEFLFH o

2.4 RNA + 3 k2. 5‘1}?}% # &% % B %4 (RNA interference : lenti-virus package)
P S — X AK-203T e A 5 93T 2% 0 R X 7 Lipofectamin'™2000 +
F % 4 4pg shRNA ~ 4 ug pPCMVAR.9I1 ~ 0.4ug pMD.G(10 2> & 45) » = | Pris 3%
- i mRe s &R 6mL 0 24 ) RIS > B~ 4 mL 1 & R4 3000 pm ~ 10 A 4
Yo B3t ISmL e g9 o FRATH4mL e R RA T E Y o R TR 2
0T RIER A IROPE I RO IR RER > - A R-6mL 230{eP o

]‘:E] l;’ '80 C j;- * oo
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2.5 54 B 4
Frinve % > 1 Ix PBS ik imre 3 =t o {512 0.05% %% F-v f(Trypsin)
BB e K- A X g 37C R mre s L R o &Y foid o ge 1000
rpm~2 4 40P K = X & & ehldm 2 0 4e » polybrene £ 7 oA g & (8 pg/mlL)
BAMRRA6 P L) 1 IXPBS jfikimie s =t > v I e & 0 72

PEEEIE G BB A R R RE DR R R Rk

2.6 3 P~ RNA

#-tmfz 12 1x PBS %@ =t > 4c »~ 1 ml Rezol(10 cm dish) » # % 7 4 4% >
# I B s {8 40~ 200 uL chloroform #7445 5% 1323 # 3 A A 41 >
Zo 13000rpm ~ 4°C 15 A4 > Bt R N ATARE AR g Y o R E
isopropanol(J.T. Baker, NJ);& & 353 > # % -80°C /it B = (16 -] F¥) » 12 13000
rpm~4°C Frw 20 & 45180 4 f b igik o Ao » 200 pl 70%iFpE (MERCK, Germany)
12 13000 rpm ~ 4°C s 10 » 487E Rk o A P 2 “$ FPE 0 3% RNA
B 3515 > 12 DEPC -k w i3 %+ 55°C 10 4 4 » 12 Nanodrop® | %k B » & 11 0.8%
BBLALFRLRFTE B w-80CHY o FL B 2R RNA > A4 1 mL
Rezol 3] MagNA Lyzer Green Beads(Roche, Gemany)# # » 12 6500 rpm ~ 15 #

EAFFT RNkt A = o BT AT T 4v chloroform » &2 e 4p fe o

2.7 3 P~ 4L #1488 DNA(gDNA)
Hetmre U G BB 50 & R ¢ oo 00 1x PBS ik tme 155 2 Cell
lysis buffer (Geneaid)4t » m® ® (300 uL/10" cells)’ & 60°C -kis ® F Jis 10 A 4>

# = &4 votex — X F|iE P o 4r » RNase ASuL (100 mg/mL) # % 38 5 4

48 4 » Protein removal buffer 100 pul>votex & il & ¥ *k F 5 & 45012 13000

rpm HLs 5 A48 0 Pob i I ATE e » 300 uL £ 5 fE(isopropanol)# 3 o £

14



3 13000 rpm 5 A 480 )4 Fir 0 15 10 T0% FpE R T 4t 13000 rpm
3AEE FH PR ARTIRY B dz o ktd i B 9vk & TE buffer & 60

"C7 #2 DNA 10-20 A 48 > %5 3:-20°C

2.8 RNA F #& 4% 5 cDNA
¢ * SuperScript® First Strand Synthesis System for RT-PCR(Invitrogen, CA)
#-0.5 pL oligo(dT)~0.5 pL random hexamer~0.5 pL~10mM dNTP “c » 1 ug RNA
# DEPC 'K & SuL»3t 65CF s 5 ~ 4is »# 85 7k 2 & 485 4 » 1 uL 10x RT
buffer~1 pL 0.1M DTT~2 pL 25mM MgCl,~0.5uLRNaseOUT ™ (40 U/uL)~0.5uL
SuperScript®III Reverse transcriptase(200 U/uL);& & ;% (5 uL/rxn) » 3% 25°C * &
5% 48°45C10 & 48> 50°C50 » 45> 85°C5 » 45fs B » 7k > 4 » 0.5 uL RNase

H o 37°CF Jis 20 4 4815 3% 3% %0 -20°C & * o

29 2 2 R &pFs 4 F & qPCR
i * Light Cycler 1.5(Roche, MO) » 12 SYBR Green I i ip] » 2 PBGD i%
% Internal control’ % & & 14 25mM MgCl, 0.8 pL~10 uM forward primer 0.5 pL~
10 uM reverse primer 0.5 pL~ddH,O0 6.2 pL~1a+1b 1 uL~#i-4= DNA 1 uL &2 & >

10 uL/rxn % R P& §7 o

2,10 & R & prid 4 F s(Competitive PCR)
Mg E X o hEF 6 oo forward 31 (6F)E B+ 8 } e reverse

51 % (ER Total-R) » {718 R & v 4y F & > 7 FF|M 4 4|2 *h &g 5 (572 bp)—7

A e £ oS fAA (388 bp) o 88 1.5%I BT A o A A d i B
S

15



211 g X B2 A
FOR BB F W TR RO LY 0 gDNAS AR o B W {5
FoONREFFRGF AU MRS o N BT B R A
4 ] # > 12 illustra™ GFX PCR DNA and Gel Band Purification Kit (GE
Healthcare, UK) s it » 3% T L[5 5K L2735 o #-% % v ¥ NCBI & 5 7))
NG 008493.1 /e T B 7| A F LA BRI B B3| ¥ Vg B, cZL A R i
O FEETAT AW R o T 4 2 cDNA ZA O etk L o

BRI NM_000125.3 » FEznst R L3 g AR o

212 Fov T B

)

%

Hegf o o enle g B e » 250 mL 8M Urea(Sigma, MO) ~ protease
inhibitor(Roche, Germany) ~ phosphatase inhibitor(Calbiochem, Germany);® & ;%
? > * MagNA Lyzer Green Beads(Roche, Gemany)4 6500 rpm ~ 15 ) & 47 47 &

A S0 MR AR D ATHCE 4o # 5  goe 4°C ~ 13000 rpm ~ 30 A 4B -

2,

—

&=
s
%.

T

She

Bt FRE B g d o T80T -
mre

H-lm e 1L ke 1X PBS %@ =00 4o~ lysis buffer(8M urea ¢ Passive lysis

buffer) -~ protease inhibitor(Roche, Germany) ~ phosphatase inhibitor(Calbiochem,

s

Germany) R F B 1524 PEE R LA Bwve > B3RS 1AM E 4
S H e 4°C > 13000 rpm ~ 10 A 48 0 B~ ik I AR 4 F o 552080

o(:o
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2.13 Fv T2 &
12 Pierce BCA protein assay(Thermo scientific, IL) & #v > % 2 i 59
v (Bovine serum albumin, BSA) & 7| ﬁﬁ? =% (2, 1,0.5,0.25,0.125
mg/mL) > %+ 96 34 4 ¢ 4 10 pL FFipliR o fte » 200 puL 3#7%] A 2232 %] B iR
& 47(50:1) > K3t 37°C K 30 ~ 4818 > 2 562 nm Xk 1Pk B HRE

Wi HER o

2.143-% TR T A
SDS-PAGE(Sodium dodecyl sulfate polyacrylamide gel electrophoresis)
* Hofer k 3Lt} > #jcdd endev F35H % > 4 ~ if £ sample dye » & &
BOER G- B o3 100°CAe g F 4o 10 A 45 0 ACHLw 4 Fris it o 11 60

ARG 2 R 1s 0 12 80 ~ 100 ~ 125 G = 5 e R4l 0 A B Fev T o

2156 * BgLiE
#-§5 % 0 SDS-PAGE " 88 > i+ & — 2 —pA — 98— — R — s

W—F AavE B A4 o 0 120 KREEF - 80 4 45 #-F-9 P T % (Amersham
Hybond™-C Extra membrane) } © 17 5965 #3445 ¢ TBST 21 B (blocking) ¥
P 180 5965 Pa ks e TBST i3 i it 5 A iR — etidll > s ol - de i
»ERRA 5 ATCE IR R (>16 ] P 0 Pedyet R ¢ 0 TBST i3 ik iy

ez o B2 10-15 A48 0 f 01 5% R en TBST i 4 v b4 2 - 423
B THEX 1S5 @ &0 10 A 48 0 {8127 Western Lightning® Plus-ECL

substrate(PerkinElmer, MA) & ¢ > 12 & 7 (FUJIFILM, JP)s% &_UVP i ip|3 5L o

17



2.16 #¥ % 2 pF3F 2 A ¥ pl(Dual-Luciferase Reporter assay)
11 Passive lysis buffer 2™ n®s » P~ 15 ug F-v FIF R k4o » F £ %
fi= # P13 II(Luciferase Assay Reagent II, LAR II) % 1x Stop&Glo® & » 14
Dual-Luciferase®Reporter Assay System(Promega, UK) > 4 %] ip|{¥ Luciferase %

Renilla = f& 4 £ i@ > a‘*ﬁiﬁi%;é A F &R o %éﬁ T4 3o- L ¥R o ¥

R T EREPFRH F R EE L IR e gDNA ¢ drluciferase it 5 7

4t ] g f R
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P
F_‘n
T
ks
T
M

G OEEE R b Brimse R &9 0 vpicR £ o e R

¥
2k BIREE S M o ARTE R (TINT20.5)h {4 3 5 4 5 B B X
SRR bR S a LFE G DA T F A BB T RO LR R R

FOL 3 vpkcE F s~ B (ERE)SP A F]— ¥ & il 51+ < F(Leukemia
inhibitory factor receptor, Lifr) > 4 - BreigcZ <48 o c0p 4 %) > &R H
expression pattern > * "1 5 ek XM o hi e g et g X o0 g X4 o §)
oL REEL YR R ER RS BEER AT ERY A REL
PoBEEMESEF LMo PR BY ¥ pird T L B REN S D
¥l BRoh— X g A T A S ek S o B o (- )(b)

2 i M EREPFEHF R £ /g Fl S 2 F AR R R B 2R
B w i RE o RN R X o BFR O A e R b 0 3O
£ FRAEFIEEE TR HRE c F R AR Mo AEF R
chie Bl d o b g s Frd] FlF AP E ¥ R R 0 R B F
FArFIFF 2 AR R DA R L M o AW XY TARSDE D
SE MR S o A T R L Y N B F K MR AT
Pk SR a hE0 TG MR ek n Y o sk S Mens i 4 0 (-

(b))

2. R RBL2EEFXWoAREFR S b i Fmef? Rk i X8
% chR F]
AR s £ EIE PRt R I R T R s £

G MEE R RBR L e e E 1T HCER R R )E & L
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350 f ek {0 e 0 B gDNA » B F B OH BT B (530351 F 0 A
&b R (5i% A 0 v 4 NCBI ek < 8 o 42 A 7] NG_008493.1 > 4 TR fo -

EieA AT § AY 667 B BT 1§ GIA ¥ wE P A% B (GGCDAGC)
2 4% 145 gz pe b oo o =i (Glycine) % 5 % d%=f(Serine)(B] 2.) o @ - cDNA =

Bds §-Renfif? o Mt ¥R ERAM > B oMY a2 LS

"
E
et
Pl

~.

RN AN IS WHOLE PR TS e R izt
MR E W P RSB IER R L EEHA > Wine 8 Lkep

B AR o ArppcE XA B E R Rk B R F

3. PR X W o BRI R A R AR A B H

AL L BHAEY B e R S e R W E R S H A T
5 e F] o i ‘Jlé ra,#;raﬁ;]]%%ﬁ }&%‘Z,‘ —3 4 %—m]; }%F,_,_ —7 i+ }\mj flb?-/}ff'%

PR A A2 G TR A AR R L o 3 RERS PR R
B R ABTARMRA R E L DA ERTE22ERETPERE TR
b Bad —T7H# A A AS R2ZF LG EF TR (BZ) o 5% 4p A E X
P T e AR e
4. b piTimre e Foxal/2 3-d 1 4 RH 4

d N EIRA R VPR E R Mo AR BB PR R XM
TREF R RA G FS %R > & Zhaoyu Li £ BT 3 ¢ F E @ Foxal/2
% BlEEcE LR a ¥R 4 0 F G g R 3
‘wFoxal/2 iy b ¥Prpird X W as § ¥IFR g (5% #0229 £ & [25]0 7]t
AiPin i Foxal/2 5 # v € #.- I & & 9 co-regulator’ #3¢ = iz ¥ £ 4 RTINS
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FEIMHANEERARF e 20 KRS F o JIF F 2 R EE R R

¥ Foxal/2 "B % %

\é\«

5 T

bl

% ILE 0 B IR MR R i Foxal/2 4p $13% 29 8
ERRE S F SRNNE R RS 2y £ 8 i RUREA IR R R gR R RO N R

AR W oo s T MR X 2b i p ot Foxal/2 ehA B RS (BT) e

5. &b pFm Rp k¢ HNFdo 4 REH 4
2P 3 H R R £ A o iR % ¥ & HNFdo i £ » &7 $r4] HNFdo 22
PAEATIAFIRE » FREETIS e il o a BT i Y Rop R S o b

PRGNS T L k% HNFdo .5 5 Vit 5 - Bk Mo s i

HFR AR EHY A0 HNFha i B § 1< 0 @ S % gt A o iR
FRET Eenm ok LW AI(RIT ) o o 5 % 4y 0 HINFAA s 4o 7 i Epgek S Y

oA TE ehR F) 0 2 i - 453t HNFda b 2 @ epiged £ 0 o 7 40 2T ' Rl

6. HNFda ¥ $r4|epicd £ 0 o i s 75 # i

APERFT e £ s A TRA R F R A e8¢ HNFdo 3 4
BGEF R EeppcE £ o i 0 S A HNF4a3 112 L epigcE F
~H(ERE)eng X 2 psaR 2 AF @4 T 20 2 Poppd £ 88 o «hMCF-7 %2 ¢ >
YU CERSAR 2k Sutkip] 0 1Y G HNF4a3 $Hepik < M o i Bn R 5 .
545 HNF4a3 ch4 0 § @ ¥ s 2 B o HAFT) 5 chss i T %5 (Rl )5 ¥

bo 2 i HNFdo3~vpipr 2 S a2 L F o F et en§ k2 avdR 2 A

F] I W o %e tk HepG2 ¢ » # ¥ 125 T HNF4a3 $fogigcd £ 4 o # i chdr (R~
(a)) > T st rdlic 4 B 5 AR &~ (b)) o

AR F % * loss of function #1 j2 > A HepG2 ¥ knockdown HNF4q, » # 12
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5 P& ¥ 1 Knockdown » fe % fF 6 R edp £k Sz WRIDIPERR XM o P

$BF g (ML) -

7. Foxal/2 it §Te4vpird £ 0 o 17 @ f&5cs it ¥ w42 HNFda $225c% £ 0 o 9

Frl

% 7 38— #F3t Foxal/2 2.7 € 33 ¥ HNF4a3 et < W o chfrd|# 5 0 i
TG & IRVEFE X M o~ HNF4a - 2 Foxal/2 e P53 fe 1k CL-48 > # 4 vpic
% %40 o~ HNFdo ~ Foxal/2 % £ 4 vpifrk F o~ e £ 2 pFdR 2 A5 0 5 A
4c Foxal/2 % 7. € # +« ERE-Luc 38 2 £ F|eh4 > i v 42 HNFdo $Hepij % £ 48
o P fI(R15) > 2t %% dp ) 0 Foxal/2 # it & HNF4a $Hegpcd < # o G 427 &

OB EI o 50 L4 ¥ b A HepG2 i * '&JI{%% % % Knock-down
Foxal/2 » v ¢ % k2 pssp 2 A F A4 HNFAa3 L TR E " X » 7 HiE 4

HNF4a3 i3 & ¥k 2 s £ A FI AT %5 ch 87 P Ag(Bl L - ) o
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> EY

EO e S =
1.LHNF40 &4 H3FR ¢ v i P aTens 4

HNF4o 9 s e 990 7 272 7 dbens 24 € ERAT A= 1@ 2 4 (8
A T grend & B3 0 422 P S G2 % 2 AR S ¥ HNFdo E§ e
e A LT o A R EBA D o

L5 A 3 4 B HNFda 5% me fop &0 & 2 B P - g% 4 RE ¢
> [37-39] > 4+ * > Bonzo ¥ M3 RFI'F HNFa § @ #Fim#e 4 Glag S 32 > 2 lw
e = a4 v O TR s HNFdo 3 7 i 8% chE e Flz - [40] - ¥
‘b Santangelo % B 5% 3L HNF4o 7 ¥ HNFlo & F (8% $rd) b 4 B 4
(epithelial-mesenchymal transition, EMT) 13 & 2 %] Snail % 3 > ¥ 4 #r+4] HNF4a
fimie ¥ A LEPF S £ EMT 2 24 > & @ "k afs B Es41]- &
Hatziapostolo % B} 7%= 7 ¢ » HNF4a ¥ i i§ MicroRNAs (miR-124,
miR-24,miR-629)i& = w 4 ch2d 1248 4] ¢ HNF4o "% X% 30 > ¥ 3 47 miR-124 » 4
Frdl o @ @ e v it 5 18 (IL-6)-IL-6R > 3 4c STAT3 enk Jh > i& @ 3 4r miR-24 %
miR-629 # 35 > ¥r4] HNF4o > @ 1 fm%e #F o 3% 3% © [39] » + £ 3 HNF4a 6% ¥r
FIAFeh#ve o » F A HF R - L3R H L ¢ HNFdo § 1+ = R 4 [42] -
P % 445" HNFdo 53575 ifend 4 B3 5 & B oo

A AR Y B HBV 4p M ek BT e o 23 M AME T %S h
A4 > HNFdo /8% 3 L3 B0 > K G 8 4ceni g o @ 0L 83 4o 0T 2
R A AR & e HNF401/2 ) 0¥ ¢b crn HNF4 s 88 cradff 4r > ¥ 56 5
HNF407/8 248 o & Bba s érV e £ Len@RE P U F &l 34 H 2 88 ehil 5
BEREMF R F B A B BRI

M e PSRN T ER ARG SO HNF4a 0 T o e E SR
o e gE 12 o HNFdo 27 e fg #Fons 3 mie s ? B3 40§ >0 - BIORA T
L MR S Mo R BY FRIFRDEE T chR ¥ BRI~ HIF o
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HNF4o . § 4555 m% s & ¢ e0d REDA ¥4 @19 L 53 %% L7 HNF4a
B FHFEOREY VRREpE Db d > R HITROENMLIELT €7
Fenfpdland v o

2@ » & HepG2 ¢ si-HNF4a ¥ & ;# @ ERE-Luc c/& 34 4v o pb 2 % 27 ¢ 3%
HNF403 eni % © 7 - & > ¥ it £ %] 5 % » ehisoform & 7% i* 9 HNF403 » @ R &
% HepgG2 ¥ -# 5 «nf_HNF40l/2e &f % ¥ & * 8 S & 4 5 B~ « FBS »
§2 w2 75 0 & HNFdo+ - Bk - § 7t g2 % 0 A i@

HNF401/2 & # 34 E*% > -0 3 & si-HNFdo ¥ 7 ¢ 3 2B F R -

2.Foxal/2 ¥ i 3 3 HNFdo $t2pc3 < 8 o ]

AT Y ¢ 3R Foxal/2 2 HNF4o 3R aepiped <M o A B F T chend
GRE B E F H 4T % 0 @ Foxal/2 e 4c 22 HNFdo $H0pick £ 48 o s 1.3
WH g B -

In vitro /€77 § % % ¥ 243 Adf 2 Foxal » fm¥ P54 HcH Sovpifc £ R
o EELA A FIA I ¥ A e pRig 4 HNF403 FF > 7 14w 44 HNF4a3 e (5% > 4%
& ) £ 34 Foxa2 $ HNFdo 33 372 % » 7 @ * (DCo-IP 5 7 HNF403 %t Foxa2
AT EE/EY > FAFBRPAL - FREREY > FTER-FHLRPFNT T
R @F ;A Foxal2 §EPHRAF L chp EERE LR ITY > PIRFH
Foxal2 ehig & =¥ » £ LA P LA Flehd AF2) o

In vivo % 8 & L3734 HNF4a $epipc < 48 endrd] (57 & * HNF4a 7] % &
WwRERE X a P RAFPLRE) > 20 F ] SRR - 9 % 12 Foxal/2
A& FIPIF B 2 SRR X W o 0P A B2 HNFAa 9P R 5] #0780
S8 p | BUApdo ¥ oo HNF4a $Hegigc2 £ 48 o~Foxal/2 ¥ HNF4a> 2 2 Foxal/2
¥opgeE X4 o g o

B
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30 E XM o2 HNFda cn3 3 8% 7 i § B B g 2
A3 ¢ HNF403 $episcd X8 o cnfrd]ie* > ¥ 8- 3 * ChIP(chromatin
immunoprecipitation) # #] HNF4a3 5 & € @ 025 % £ ¥ a % & + ERE i 5 5 >
F& T HNF403 g S8 o hit? 3 0o ¥ 2 L F 5% 3 L5477 » HNF4a3 s
it 2 &2 p & F 7|(Enhl) % & 5t # P F] e rpEEXon ER K ER Jﬁ‘ %048
RIDBE AP s 0 B B Soe B el Bl 40 AR @ B T Apdraleng
% 0 4r3 B epgcE £ 4 o & HNF4a #9758 0 # 0 o HNF4a3 & pipc £ < 18
O ZEBE TR RBELEET A FRELET)F iT® > 7% ChIP 3t -
B P o P F PR 0 Invitro ¥ A B R ir R L 7 R g
#rE X 482 HNF4a3> £ * cell proliferation assay % soft agar colony forming assay °

Pl £ R A SR E D3 (colony)enim b o

4E 6 K AEFE I o R EBREEE X W ahF)S

% HNFda @ B 6 £ F15 4§ 7007 - e i rflipd £ a5
P Flenge 4 22 i 45 %5 4o AP-1(activator protein-1)% SP1 (Specific Protein-1) % ¥
AppirE X4 oA £ A - B A (heterodimer) > &2 A L chDNA B & B 7% &6 > A

-8 T 25 A #][43]- @ NF-KB (Nuclear Factor-KappaB) R/ £ 27 ppic4 £ ok & {5 >

‘E.r

gk &0 IL-6 it 3 0 & IL-6 &% % R[12] > 2 ¥k £ W4 HNF4o i 38
B0 F § R TS AR B AnRT 0 B2 TR A D s i 0 B

F FlpEcR SR i TR M AT AR AT
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PR T B e R R 54 miR-18a e lepcd L4 o By A
eSS SR oy R A L DI LR S S
e pEE SRS e drd Ry .

KA L mmAat e Rt pEE S agH i ¥ 23 R Lifr
TP AT AR E KX 2 o2 &3 &> F]A Okamura % B Fx & 2010 & 2 R A
304 HCC 7 & ¥ (23/48,47.9%) Lif #rgcds 5 & 3 4c @ AL 10> i&a Frd] Lifr ik
> 325 Lifr 5 - B HCC # iy cr*figfrd| A F[44] > »Ti B 2R E T % > g &
ARk pUpE X M Ee ¥ b 8 4 chHNF4o 3 3 27— 4] 2 7 I 7 HNF4o
FHMAT AT AT PR E e d PRTRLE- NS ETRE

it -

(L += S g) g Y e
PR T AT B e b PRk R B B R e e iR 0 T

RN R SR o 7 R EAEE T R ETB A AT K i

- BV A E BT R e Y A R ahfken o
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