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[HE] TE5HM: %A% E T4 (hepatocyte nuclear factor 40, HNF4a) {ERNHEEFERR T, HAERTHIIR
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FHNF40 2k, i SEi 5% & B B Al SN, (real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR)
FOEE 5 B3RV (Western blot) 23 H1 Hxf il & 524k (androgen receptor, AR) Fik7K PRI . 8T %G REFR 15 F A
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RS P 53 W0 T 21 B A o e SO L A S 3 T 'ﬁﬁ%‘ﬂ’ﬂ‘ﬁiﬁ$§'ﬁﬁ$ﬁ?€o HNF4a ) FME R 5 2 Z R ARE IS,
FErT R I E A S ARJE BT SN AR L R 7 it #2 . 2518 A% SZARHNF 4o 5T 51 i A 60 Bl 5+ 5 5 71 i e
Wkt e 2 IEARDC, RTT ARSI A AR S SR HRIA, HNF4Gﬁ£E§ZﬁHU§JH?r¥ﬁEﬁ BT HE AL

[RER ] Z2: HAHRZN T4a; TUFINE: ZPBARBUIERTSIE: #0248 N 20 W T 51 e

DOI: 10.19401/j.cnki.1007-3639.2021.03.002

RESZES: R737.25  XEkRERG: A XEHES: 1007-3639(2021)03-0170-06

Nuclear receptor HNF40 promotes castration-resistant prostate cancer via its regulation of androgen receptor
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[ Abstract] Background and purpose: Nuclear receptor hepatocyte nuclear factor 40, (HNF4a) is a critical transcriptional factor,
however, the functional and regulatory role of HNF4o in prostate cancer is not clear. The aim of this study was to investigate the
mechanism of HNF4a involved in the development of castration-resistant prostate cancer. Methods: Oncomine analysis was used to
characterize the expression level of HNF4a in clinical samples of prostate cancer. cBioPortal analysis was used to study the alteration
of HNF4a in different subtypes of prostate cancer. The overall survival of prostate cancer patients with altered and unaltered
HNF4a was also compared. The plenti-HNF4a vector was constructed and transfected into HEK-293 cells for lentivirus package.
HNF4a was ectopically expressed in LNCaP cells, and its effect on androgen receptor (AR) expression level was analyzed by real-
time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) and Western blot. Luciferase reporter assay was performed
to study the potential binding effect of HNF4a on AR promoter. Results: HNF4a was upregulated in clinical samples of prostate
cancer, and the proportion of abnormal changes in castration-resistant prostate cancer and neuroendocrine prostate cancer samples
was significantly increased, which was negatively correlated with the overall survival rate of patients. The exogenous upregulation of
HNF4a significantly promoted the expression of AR, and was positively correlated with the expression of the luciferase reporter gene.
Conclusion: HNF4a is upregulated in prostate cancer and likely promotes AR expression by directly targeting the AR promoter.
HNF4a may serve as a new therapeutic target in prostate cancer.

[ Key words | Nuclear receptor; Hepatocyte nuclear factor 4a; Prostate cancer; Castration-resistant prostate cancer; Neuroendocrine

prostate cancer
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HHT, A5 BRI AT A S 55 P At ) o L
Kz, JHJEREIBTERII MR ( castration-
resistant prostate cancer, CRPC) , & TilJ5H
2, IR M A SR TR . BEECRPC
HEEHLH B AR A, A4S HEB R 2 Ak

(androgen receptor, AR ) 7B 2R —2
TR N T A2 B ok 2 e

41 He#% A F4a (hepatocyte nuclear factor
40, HNF4a) J& T-BA BB H AT A & B K
DL SZAR T S A, B 4509 % A DNAZS
45K ( DNA binding domain, DBD ) FlIfig {4
2R3 (ligand binding domain, LBD) , BESH
Ptk N MOAZ R FE L R 3 S 3k, NI R HL
PRIF £ PRYG B . HNF4aill 5 DL R IRE A5
HAANEHITTIF ARG G, AL TR I
& B, TS5 NSRRI . 40
OMERI R B RIS R Y, SR
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B K, HNFAfElFeE . M. 45
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1.1 w8

i 51 i 9 40 IE R LN CaP Wy [ 55 R AR 2 15 7%
Y13 T ( American Type Culture Collection,
ATCC) , HI&A10%kR4- 1M (fetal bovine
serum, FBS) [URPMI-1640557:% ( 3£ [ Gibco
AH) AE3T CHRM TR HFR . WYL AHNF4a
Pl A e [E Abcam A H] (575 : ab41898)
RITANARPHLIG A EHAbcam A w] (185

ab108341) , FPL AB-actinfiyrl) F 9E[E Santa
CruzAwl ($8%5: sc-47778) , HNF4aFE[H (7
5% BC137539.1) HYRIATEREN H A 5
[ 7i vy =2
1.2 Fik
1.2.1 Oncomine4k 3% 2 #7

i 14 Oncomine ( http://www.oncomine.org )
MR TR S 41 K (The Cancer Genome
Atlas, TCGA ) ¥ % v i 51 i I s FRAE AR Al
TEH RTIR AL ZL P HNF4a 3% ] I mRN A A 7K
FO L S EELE . DIHNF4a (NR2AT)
FERAFR, VARSI it 4, DURSE 5 1F
WL P RIBIKAE i 268 . T il
Mz B E B E . A5 4 SURNE B A 2L 2 ) ) R
K% SAEE>2, P<0.05,
1.2.2  cBioPortal /31T

ifl ot cBioPortal ( https://www.cbioportal.
org/ ) LA 1571 S7 1 Aif A1 i g 9F 5 194 5k PR 2H
L IR PRGEOR R E RS L L M HTHNF 4o s
AN FEIZEAYF S B R A P I RR A G O, DL
HNF4a 3572 5 (1) I FEAS FTC A8 S5 1 g A AR
AR
1.2.3  HNF4oit & ik #kH i

HNF4a: 38 12 54 4% % ( polymerase
chain reaction, PCR ) ¥ 158 2HK cDNA, I
o 7 5w [ 208 % B BB p Lenti-puro i A& [ i 1T
i RIRAGE . KA A pLenti-HNF4a 5T 4 Y4
FIHEK-293 4 fifd i #4712 05 5 ke il 25 (5540
1), %5 pLenti-puro (B VE g B %t BR
(XTHRA ) o AR Ar e i &t o B alifb 5
FHRIEILLNCaP AT o 5138 1o 52 I 5 i
PCR ( real-time fluorescence quantitative PCR,
RTFQ-PCR ) FlE BBl ( Western blot ) £
JHNF4off) ik
1.2.4 RTFQ-PCR: 3

K HITRIzoliZ S U AR Al L RNA - i
Wi RME 1 (deoxyribonuclease I, DNase I )
A B )5, HPrimeScript RTaseflOligo (dT)
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ZRARINF o BB SRS AR A RH ZBRAE B DIRE T E

[ PrimeScript RT Master Mix, FE4AY TH (K
%) ARAF ] MIREWAE3T CTIHRALS min
56U Sk e DNAG B, SRJSTESS CTH5 s
S I (reverse transcriptase, RTase) . 1R&
25 ng ¢cDNA, 100 nmol/L5| ¥ X} HIRTFQ-PCRix
FEEY [ (SYBR Premix Ex Taq, ROX Plus,
FAYTHE (RiE) ARAA) | fEEHPCR
24 ( StepOne, Applied Biosystems, US) H1LA
95 °C 20 si#t4TPCR, BE/EFLEL95 C 155, 60 C
205, 72 °C 30 s 1A IEA T 40U 3E .

1.2.5 Western blot#& ]

K HRAPLE 2k 22 h il (5 & WIE N

1 mmol/L Y 4% F K fif /56 60 ) 4 B 4> 40 i 28
F o SR e 5L IR B 3R TN ks T i 458 G W
7k (sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) 43 & Fll ¥4 E[) 2]
PVDFIE b, 6 W5k £ M5 2547 —20f — 4%
YRR S, BfJS F Western blothill &4t (3L [H

Amersham/Aw] ) A8 FH F2 k7K
12,6 HAEHBREARZE

Fa A F HNF4 ol IR 25 A 0 S I ARJA
ST X PGL-4-ARZ AR, it H# L KR 5
FHFIAH & [ Renilla (185 : ab228546, HifH
AbcamZy ] ) | Mg w8 R BRE A
1.3 Zit=z4abE

FHISPSS 13.0H1GraphPad Prism 8.0k %}
BT RIT T, R OREA TR R T 255
Br (One-way ANOVA ) , P2 [A] 2= 5 R FH ok 2
BorHT. P<0.05HZERAH G4 L.

R

HNF4oZERT I IRB AL R RIEEEAS
Oncomine 554 43AT 4 37 14 32 e 3 A U
JERgE Y REHNF40L I mRNA ZHA ISR
SIRT RIS T IEH RIS RS, HNFofERis1 IR
SR AREA R RIA B E TR (P<0.05, K1) .
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Fig.1 The expression of HNF4o in prostate cancer tissues

A: Grasso study; B: Singh study; C: Taylor study; D: Yu study. P<0.05, compared with protate tissues
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2.2 HNF4oZEARBEBIFIRERBPHRIERE
Xt B AEFER M

i it eBioPortal 434 1 15l 57 B 52 P (1)
4 153EAS, SRR, TEBVERRE IS CRPC
2 N AT B8  ( neuroendocrine prostate
cancer, NEPC ) 1, HNF4o0FEih 28 b5 i 2 Tt
B (E2A) o %41, HNF4aZhMUas2H i
AAER L E T AR (E2B, P=0.0006) .
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R ARBI R IE

1 A HNF4o/MNE R IR 2R, R 55
VA ET S B LN CaP 4l i H HNF4a iy 3R 187K F
(KI3A. B) , %riliEiIRTFQ-PCRfllWestern
blotki Ml AR mRNAZREFE K, 458
v, AR mRNAFIE H WKL R W E L JE G
(K3C. D).
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Fig. 2 The alteration of HNF4a in subtypes of prostate cancer and its effect on OS

A: The alteration of HNF4a in subtypes of prostate cancer; 1: HNF4a altered group; 2: HNF4a unaltered group. B: The OS analysis
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Fig.3 Ectopic expression of HNF4a promoted the AR exresspin in LNCaP cells

A, B: Validation of pLenti-HNF4a expression by RTFQ-PCR and Western blot; C, D: AR determination in HNF4a overexpressed LNCaP cells by

RTFQ-PCR and Western blot; " P<0.001, compared with vector
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Fig. 4 Luciferase reporter assay of HNF4a promoter

A: The potential binding site analysis of HNF4a in AR promoter; B: Luciferase reporter assay
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