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(# Z]B8 RS2 ARG P CFAEE (hepatitis B virus, HBV) 3 58 - 5% 00 J8 3 15 SR VEAT SR RE IR, 122 0F 5T
HEFE AN A% R F (germ cell nuclear factor, NR6A1)XF HBV 5t 5 & WA REER . 73k . Je b A5 M AR G005 56 G 2 38 i
WL, 55 B SR B S KL peore—Rlue HFGYY T4 0% J5 Ky NG 22 BE P8 | 8 X0 3 58 A% 0o 3 Bl 37 SR A S e A A%
FARELN | ARG TE HepG2 41 Hp 355 YL HBV1.3 {5 A BRI 5 NROA1 35 Fikr ; 18 i Southern blot 6 21 it P 42 1l i HBV

DNA ; Northern blot #ill HBV RNA [ sRIE0L, G580k X HBV H458 T/4%.0 )8 s 7 W i 2 i A 2 K] NRoA T, HAE 5
X BEZH (25 A peore—Rluc FLFEYOFI L, Rlue 75 PE T FE2) 80% , X AEZL A 1.000+£0.319, NR6A1 44 0.198 + 0.009 (P=0.000) ,
NROA 1 i ik, BCP (4% 00 35, PCHO-1744-Rluc ) SE 55 2H ¢ ' 2 BTG 5 A ST H (0.504 + 0.023) 4% BE4H (45 28R PCHY-
1744-Rluc 25£GL 11.000 £ 0.099) T FEZ 50%(1=6.534, P=0.0226) ,BCP(#%.L> 3 87 )+Enh 1l (PCH9-1636-Rluc) SH4H 5 6%
FitE7E P A X (0.089 = 0.002) LX) HRZH (25 A1l PCH9-1636-Rluc FL444% | 1.000 + 0.042) T F2 92%(1=31.59,P=0.001) , NR6AIN
(NR6A 1DBD+Hinge ) 3¢ ) 2 BHE PEAR X ELAR X T BHAE X BEZH (NR6A T Fl peore—Rlue FEFEGY 1,150 £ 0.141) LG 255, HE
SEE FEIEHEARXHE N (1.000 £ 0.170) (P>0.05) . NR6A1C(NR6A 1LBD+Hinge ) 94 ' 2 BEHE PR AR AR XS T BAMXF R ZH (NROA T Al
peore—Rluc 54 1,150 = 0.141) LG 228 5, HOGETRG PEAXE A (1.160 £ 0.078) (P>0.05) , £5it . i 435 NROAL i
PO R BT G 11 )35 M BEAS S 25 ) £ I 22 i &=
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Overexpression of NR6A1 inhibits HBV replication and transcription

in HepG2 cells
Wei Qiang, Wet Xiafei,Gan Chunyang,Zhang Wenlu,Huang Ailong,Hu Jieli
(Key Laboratory of Molecular Biology on Infectious Diseases ,Ministry of Education)
[ Abstract]Objective : To screen for the genes in the nuclear receptor family that affect the transcriptional activities of HBV enhancers
or the core promoter,and to characterize the role of the initially screened gene germ cell nuclear factor(NR6A1) on the transcription
and replication of HBV. Methods : cDNA was obtained by the reverse transcription of the mRNA from HepG2 cells. Different nuclear
receptor genes were amplified from the ¢cDNA and cloned into the plasmid PCH9. Then the plasmids were co—transfected with the
plasmid with Renilla luciferase reporter gene driven by the core promoter of HBV (pcore—Rluc) into the HepG2 cells. The luciferase
activity was assayed to screen for the nuclear receptor genes that had an effect on the transcriptional activities of the enhancers or the
core promoter. Next,the plasmid of 1.3—fold HBV genome and NR6A1 were co—transfected into HepG2 cells. The intracellular HBV
replication intermediates were analyzed by Southern blot,and HBV RNA was assayed by Nothern blot. Results: Among those screened
genes, NROA1 showed a most significant influence on the HBV enhancer or the core promoter,as the Rluc activity was decreased by
about 80% in the NR6A1 group compared to the control group(0.198 +0.009 vs. 1.000 + 0.319,P=0.000). Overexpression of NR6A1
decreased the relative luciferase activity of BCP(PCH9-1744—Rluc) group by 50% compared to that in the control group (0.504 +
0.023 vs. 1.000 = 0.099,:=6.534,P=0.0226) ,as well as decreasing the relative luciferase activity in the BCP+Enh II (PCH9-1636-
Rluc) group by 92% compared to that in the control group(0.089 +0.002 vs. 1.000 + 0.042,:=31.59,P=0.001). Both of the truncated
mutants of NR6A1,NR6AIDBD or NR6A1LBD,did not significantly affect the relative luciferase activity of pcore—Rluc(P>0.05).

Conclusion ; Overexpression of NROA1 inhibits the replication
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of hepatitis B virus by reducing the transcription activities of
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LTI R IR B B T W DNA SRR, g s i
JHA A IR S5 i PR I ™ 8 A TR Ak
R  HEEZH S 3.2 kb BERIR 553 AUE DNA
HBV FEKZH e s 552052 4 MORRIRE S 7~(Sp T
SpIl .Cp. Xp) Al 2 FhttdsE v (En 1 En Il ) ¥, 4
FANF Y JE 37 REHE s ) 4 28R A mRNA, 735
Jy 3.5 kb FUHTRZ L RNA (precoreRNA ) FIH{ 5 [K 20
RNA (pregenomic RNA,pgRNA) 2.4 kb f*}JPreSIRNA |
2.1 kb 119 PreS2/S RNA 0.7 kb ) X RNA!"! #2037
¥ Cp X CHPRFERFE ¢ 5 B Hil R 2 EE W
YER , Fe 557214 pgRNA BEREAE hy vl i S (A A5E4
JE RN 5t AR (1 XUEE DNA (relaxed circular DNA
reDNA) , WREEHIEH C IR G 76 HBV JEA
ZH A HG 9RO Ja B 7 X E R B A 2 AR 4
B, IR EE 1 1 (specificity protein 1,spl)#
JFIAUAZ AT 3(hepatocyte nuclear factors, HNF3a) |
JFAAZ R T 4(hepatocyte nuclear factors, HNF4a )P |
CCAAT M8 455 1 (CCAAT-enhancer—binding
proteins , C/EBP)©, DL J # ¥ [ 2R 4% N 32 1K -«
(retinoid X receptor alpha, RXRa) iz % AL 47y il (A 1t
FE R F-IG A6 32 A~ (peroxisome proliferator—activated
receptors, PPARa) XS B3 8 LI 3l s R+
1(chicken ovalbumin upstream promoter transcription
factor 1,COUP-TF1) WLahE HAHEHE H (actin—re—
lated protein, ARP)74§  AN[A] (8 4% 52 4 5 HH W B9 A%
Z MR B JC (nuclear receptor response elements,
NRRE)& A 0T LA HBV I 815 1, i 45
HBV &2l 5% 5%  RIZ AR C AR R s 52
TR R A . ERA IR AR St
R A8 FIZSZRIE D™ Fovpho) 2 P 2 52 i 5 e
A RIS AR PR B R A B TR I sk 264 52
PR LLERERBLTRIRIEAZ O G 2 FIRTEA AN 2

ABFFERI ] HBV #2005 3l TR S R IK O R
Bt A5 BE A B e 1 AT RESZ I HBV &2 i i % 32 14
KW, K& I NR6AT X HBV 420 27 AR
5 G 0 2 A 4 1, kT %% 77 HBV
DNA A5 5 %5 s VR R 2D T

1 #MR5FE

1.1 A

PrimerSTAR HS Mix 2 Takara 23 725 7 ; 5[] i F1 /)N
WM &0 QIAGEN 28wl 7™ iy s Taq [ | T7 3 5  DTT ATP
W [ NEB A7) ; 20 2R HepG2 40 N A S ZARAE I

AR HOBL A Al #9490 1ipo3000 14 H Invitrogen A F],
I H BD A ], Bt Flag BT DR B sh B A (B-
actin) W 1338 2 KA T 5 18 B 56 R Bk il it
75 (Renilla Luciferase Assay System) 4 H 32 [ Promega 2
A, HBVL.3 A A SE 80 2 A dE AR A7, pCH/3091 JTA Y
THLTE] s S ER K °F Nassal S50 % A4 G0 il 4242 1% K2 B 56
— % Bt S AR

12 F#*

12,1 JFrRikg s A% TR ek BrRi iy 2 . A 4t i 5=
HepG2 fH# mRNA, DI AN , 5% 5153 eDNA, LI 2]
it cDNA WML, s Genbank WUH MUAZ Z R KL N 4 7 41 3%
519, 51P 5 3% 1, FIF XL | P 45 5L G 5 3
M 7 Bt golden —gate J= 7 BV A5 31 A% 37 {4 3 PR % 58 R
HBV 1458 F /4% 0 J5 3 T 3K ) 3= 3k 1 2¢ 6 2 B i 4 oA
pCH9-pcore—Rluc (ACB)#4 % . L pCH9/3091 s JpAiA , H
S1¥%F F 1070+R 1901, §1% 1070-1901 #4558 /8% 0 )5 81 1
Fr B LA pCHO/3091 Bk AR 4 3G 24, 5190 F SV40+
R CMV; LL pRL-TK #1514 F Rluc+R Rluc, ¥ #Rluc
L, S I8 LR 1, 1 golden—gate J7 K58 /1%
LA F R B Rlue #3#E pCHO 254K, HIi43)] pCH9—pcore—
Rluc, pCH9-NR6A1-Flag 4% : i F 3flag 6A1-2+R amp 4"
1 NR6A1, JT] R 3flag GG+F amp ¥ #50k: 3flag-RlucC-HBC,
H golden—gate JrFiEHERIF3E] pCHO-NR6OA 1-Flag, LA pCH9-
peore—Rluc UKL A AR 43 714 1636-1901,1636-1744 it
JBERI 1744-1901, 9145 153K F 1636+ R CMV F 1744+
R 1635.F 1744+R CMV, HFHI W3 1, #2828 1R 4
i 44 & pCH9-1636-Rluc ,pCH9-1635/1744-Rluc ,pCHY -
1744 -Rluc, LA pCHI-NRG6A1-Flag JF ki Jg #65 4 43 51 3 4
NR6A1 DBD ,NR6A1 LBD  NR6AIN (NR6A1DBD +Hinge)
NR6A1C(NR6A1LBD+Hinge) , §#451 #4351}y F 6A1 843+
Ramp I amp+R 6A1 384 F amp+R NR6 268 F NR6 187+R
amp 384, FHFFI LR 1, golden—gate 77745 ik Fr Be 3% 4%
AR A E I 2R 5355 44 2 NR6AL DBD \NR6A1
LBD .NR6AIN (NR6A1DBD +Hinge ) .NR6A1C (NR6AILBD+
Hinge)

122 YUfudisR U 5 S 9OCE MG R HepG2
MM EA 10%04- 051 MEM R 33380597 | 06 2~3 dfE
£ 1 IR Y A 5 HepG2 2003 24 FLAR , 75249 20 h 41
JURE AR R A B R3] 909, G Y4 Lipofectamine3000
P 2 AR IR R pCHO—peore—Rluc 3% i [t 1:1 FefE4e
YA, 48 h M E DGR BHE L, YOCRBHE MM )/
PIGLR RN

1.2.3 Western blot  RIPA Z4fi A, K e B ke ih 5 L RELE
IR TR A S 3K, 3 min, it B 12% SDS-PAGE, 5 [ FE
M2 12% SDS-PAGE HLUKJE## %2 PVDF I I, 5%/ i
W 2 h 5, 23 IS Flag(1:1 000)$ifA 41 B-actin $T
#R(1:5 000) F 4 CHFE A 1P ZH0(1:5 000) 5 i3
B 1 h, SJEIAJRY AR ECL i#17 . ,
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%1 PCR3|#F7 EE
AT A 5—3) SaRE BlEA(5—3)
NI CCTOeeeeACOCeACeAT RRORA GG TGCGTCCGTCTCTGTTACCCATCAATTTGCATTGCTG
ENRIDL  ACACATATAAATATCCATITTAGE F 3flag 6A1-2 ACGTCTCTCGACAAAGAGCGGGACGAACCGCCGCCT
NRIDL  CETCTCTTCACTEACACAACTCCCTC R3flag GG GCTGACCGTCTCCGTCGTCATCGTCTTTGTAGTCGA
F 1070 GCTGACCGTCTCCCGTTGATGCCTTTGTATGCATGT
: gflzllz? Eﬁiiﬁiﬁjﬁgﬁﬁiﬁ% R 1901 GCTGACCGTCTCTAGACGACATGCCCCAAAGCCACCCAAGGCT
F SV40 ACTCACCGTCTCTTAACTGGCCGCGACTCTAGATCAT
RNRIE-L - ACCTCEOOAMCEARGTCAGEA R CMV GCTGACCGTCTCTAACGGCTATGAACTAATGACCCCGTA
PRI ATCOLCACTACCGAAGATEAGLT F RLUC GCTGACCGTCTCTGTCTACTTCGAAAGTTTATGATCCAGA
}? NI TCAGCT‘GCf“GATCTCCTGGAGCA R RLUC GCTGACCGTCTCAGTTATTGTTCATTTTTGAGAACTCGCT
FARGALE ?CC??ICA[GG‘({G(?A(‘;?AAC? FNR6 187  AGCGTCTCGCATGTCACCAGGCTCCACACTGTCT
RNROAIZT - CACCCARGACGEICTGUTTCG RNR6268  GACGTCTCTGTTAAATCAACATGGGCGTGCCCA
FARGALZ - ATCOAGCOLCACGAACCLEE F6A1843  TCGTCTCGCATGCTGCTTTGCCGCCTGGCCGA
fNROAL2 TCATTCCTTGCCCACACTGGTC ) R6A1384  ACGTCTCTGTTATTCTCTGATAGCCTTCCGGTTC
FIHRE-L - GICAGTOAMARAGLGATCCAG F 1697 GG GCTGACCGTCTCTACCGTGAGGCATACTTCAAAGACTG
}?,THRB_I ATGACfCCCAGTAGTGFTGTAG R 1689 GG TGCGTCCGTCTCTCGGTCGTTGACATTGCTGAGA
FTHRE-2 ’fIGAC{C‘CC‘?AC‘L‘\GWGACA? F 1703 GG TGCGTCCGTCTCTTGCCTCAAGGTCGGTCGTTGA
ROTHRE=2 - CTAATCCTCOAACACTICEAAG R 1686 GG GCTGACCGTCTCTCGACCGACCTTGAGGCATAC
f RARC:l ’fCACC§CACG?G’fCT?TCI}?AC F amp TGCGTCCGTCTCCTTGGTTCCACTGAGCGTCAGA
RRARG=T CAGATGOTCAGTCTGCTOLCTEA R amp GCTGACCGTCTCTCGAAAACTCACGTTAAGGGAT
FRARG-2  ATGGCCACCAATAAGGAGCGACT
RRARG-2  TCAGGCTGGGGACTTCAGGCCC 124 HBY DNA % ] o i 4 i B2 B Southern blot %
FNR3C2-1  GCAACAGGTAGACGGCGAGAGA HepG2 ZMIL4EF 12 FUAR AL I 45 5 Tl SE4n i PBS
RNRSC2-1 COAMACTTAAGGCAAGTICTTC THPEE T, I 250 Wl 4HM0ZRFWE 37 “CRUNE 10 min, K45
FNR3C2-2  ATGGAGACCAAAGGCTACCACA TR S B 25 BP 454 CRIOJR TG 1 T 56 5 5 4 1 P
RNR3C2-2  TCACTTCCGGTGGAAGTAGAG 15 RF AU A 10 L 100 mol/L CaClL,2 L Micrococal
RNRIH2-1  TCAGGCAAGGCTGTGGGGCT 10 pL. 10 mg/mL Pronase 10 wlL 10% SDS )E/ZJ(H/?,?[& ﬁﬁ;
FNRIH2-2  ATGTCCTCTCCTACCACGAGT B 1 hy SRS BT DNA 2500 B0 RERS |35 S 400 EP
RNRIH2-2  TCACTCGTGGACGTCCCAGATC %@ JEH 8 L 5 mol/L NaCl 2 fHA R K 2,85 5 -20 CIiT
FRORAZL - GECOTACCTICCOATIAGACET VER SRR B UK LW, 70% 2 BB YRR 35 1
RHORASL - CTTCAGACATICIAGAAGTCCTL 5 IR IIA dd 1,0 T, BURHASEIH HBY DNA
FRORA-2  ATGCGGGTGACCGTAGCTCCCCA % 1 GBS kS 7 Southern blot, BRSHE 1 b J5
RRORA=2- CTTCAGACATICTAGAAGTGCTT DI W 3ok 3o 0 B i 22 2 Je B b 5 S8 A B [ 5E DNA, 1438
FNRID2 GG TGCGTCCGTCTCCCATGGAGGTGAATGCAGGAGGTGT }: YU SRR IO DNA HEEH T 42 e seh bt e Zee
R NRID2 GG TGCGTCCGTCTCTGTTAAGGGTGAACTTTAAAGGCCA 8 J5 Ji] Roche DIG High Prime DNA Labeling and Detection
FNRIB GG TGCGTCCGTCTCCCATGGCCAGTAGGGAAGATGAGCT Starter Kit TR 2Rl | LSRRI B
R NRIB GG TGCGTCCGTCTCTGTTATCAGCTGCAGATCTCCTGGAGCA 125 Y8 RNA $25U% Northern blot 4.2 RNA Hifi
F NR6AL GG TGCGTCCGTCTCCCATGGAGCGGGACGAACCGCE 1] TRT z0l RNA $RIRGRA 46 45 M 301 2 5500 45 11
R NR6A1 GG TGCGTCCGTCTCTGTTATCATTCCTTGCCCACACTGGTC L e 5 ) 2 £ RINA 25 ) S — B 60 I vl vk 5 47
FTHRB GG TGCGTCCGTCTCCCATGACTCCCAACAGTATGACAG Northern blot, § Loading buffer 15 8¢ 5 i84] }:ﬁg 65 CF 7
RTHRB GG TGCGTCCGTCTCTGTTACTAATCCTCGAACACTTCCAAG P 10 min, 7K 1 1 ming 185 0K L B K 46 £ 4 0 e )
FRARG GG TGCGTCCGTCTCCCATGGCCACCAATAAGGAGCGACT B i1 20 x SSC /5’6 15 min 3t 2 Y 1 AEHERE S5 FH RNA
RRARG GG TGCGTCCGTCTCTGTTATCAGGCTGGGGACTTCAGGCCE YREFT 68 CFZ43e it 2. 325 1 DIG Northern Stater Kit, H
FNR3C2 GG TGCGTCCGTCTCCCATGGAGACCAAAGGCTACCACA R ]_# i
R NR3C2 GG TGCGTCCGTCTCTGTTATCACTTCCGGTGGAAGTAGAG 13 SRA TG A
FNRIH2 GG TGCGTCCGTCTCCCATGTCCTCTCCTACCACGAGT S Graphpad Prisms.0 yﬁ PRIB T T SPSS 22.0 Bt
R NRIH2 GG TGCGTCCGTCTCTGTTATCACTCGTGGACGTCCCAGATC e e e I e Fﬁﬂﬂfﬁl BRI (r e s)
FRORA GG TGCGTCCGTCTCCCATGCGGGTGACCGTAGCTCCCCA

PR o 2 B Z A USRI SEAEAS « K56 , 22 2 4
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IR R R Ty 22000, LR L BCR A LSD— s 24>
S AH 555 HRZH L8R Dunnett 28 LA, KK i
a=0.05,

2.1 MEWFAREERE L

Pl HepG2 mRNA ¥4 515 2 cDNA Aid , LI # =
PCR 41§ H LA | SRS 3 8 Bh% S2 A4 KL 1AL, 433 A %
ZARW FK 1D 4R B 2 (nuclear receptor subfamily 1, group
D, member 2,NRID2) #ZKW % 1 1 45 3 (nuclear
receptor subfamily 1,group I ,member 3,NR1 I 3) B2 KI5
% 6A 41D 1 (nuclear receptor subfamily 6, group A, member
1,NR6AL)  HUIR R 25 324K -B (thyroid hormone receptor beta,
THRB) M EEFRZ K~y (retinoic acid receptor gamma, RARG)
KR Z 3C 4IRS 2(nuclear receptor subfamily 3, group
C,member 2,NR3C2) % Z KW % 1H 41 51 2 (nuclear
receptor subfamily 1,group H,member 2, NR1H2) IR
I JLAZ AR (RAR —related orphan receptor alpha, RORA), 4k J5
K HL v b 2 AL RIB TR,
2.2 #vh HBV ¥ 3% F/400 B oh F e 2 h A Wiy
i it

T HBV AZ.0 J3 3l 1 iG MR X 888, ik 1 9 G R g
(renilla luciferase , Rluc ) HAT RAEUE & BIPL A, T LRI %
FHE B TOCRBE S SERH A SR HBY 3581/
Wt Ja sl T4 kL peore—Rluc, 78 HepG2 AliJf_E#E4T T %
JCR AT SC S, LA HBY B3R T/4%.0 8 3 TG A
MHIVE AL Z R KGR R4S SR T LA (] 1),
JrA 4L T LA Bt 2¢ 25 5% (F=99.860 , P=0.000) , >R H
Dunnett 28 45 NR1D2 NR1 T 3 NR6A1, THRB . RARG ,
NR3C2 NR1H2 ,RORA 5%} I £H (1.000 + 0.319) M Lt , %
TS R Y Rk BA SO VR SO 3R B A XS
{H43 514 NR1D2(0.559 +0.109,P=0.000) ,NR1 I 3(0.239 +
0.156,P=0.000) ,NR6A1(0.198 + 0.009,P=0.000) , THRB(0.628+
0.335,P=0.000) ,RARG(0.476 + 0480,P=0.000) ,NR3C2(0.353 =
0.2209, P=0.000) , NR1H2(0.200 = 0.117,, P=0.000) , RORA
(0.414 +0.25,P=0.000) , H:r NR6A1 7F HepG2 4l i v 1 1
FHE X BRELAT G , 1 Rluc 16 1L R FE20 80%.

1.5

o
1

AR DR BHE
=]

a: X IRAE LA, P < 0.05
B 1 HepG2 A - R EiZZAEE T FRiA X 5 REGF 200

2.3 E K4 pCHI-NRO6A1-Flag & & /& HepG2 2 it &
Eo g iowl

HepG2 41 il ¢ pCHO-NROA1-Flag F3i5F 4,2 d J&
SUNR L AR 1351 Western blot, Kl NR6AL 1323k, 45
7% pCH9-NROA1-Flag %4 HepG2 4L J5 1E 56 kD 4kt
PRARAEPE 4570, K/NF NROA1-Flag Bl &8 [ AH R (54 kD+
2 kD=~56 kD(&] 2),#5i8 NR6AT HLLHE A 2K 1EH,

NR6A1-3Flag

B-actin - 3D

2 Western blot #&ill NR6A1 id &%

2.4 NR6A1 £ HepG2 4m fit, P it & & T 4 HBV DNA 4|
K

AT WEE NROAL 1 ik Xt HBV DNA & il A 5200 , 43
B NROAT Fe38 Bk 5 HBV1.3 (S22 ) i 2 ik 5
HBV1.3 (4 B4 ) 4 Ut HepG2 40, 1 Southern blot #5:lll
A P & 1 HBV DNA, Southern blot 45 48 /1% | 5286 4
HBV DNA Fik w4 FxT R W N (& 3) ,DNA JRE(EE
AT ST 5 X IR ALK AR X {EL 53 )4 0.180 +0.005 Al
1.000 +0.015(¢=71.740, P=0.000) , VLI {E HepG2 4l i 3%
5 NR6AT o] AW 5] HBV DNA A9 7K

»
N ™ > »
& 5’}\ N
\;}” ;zﬁb & ;§ 1.5
< & Zz
S & A &
i
rcDNA X
| <
core DNA E
-
£
ssDNA
|
NS \x
B A
127141 67LH1 S

a: 5XTREAL LA, P < 0.05

3 NR6A1 it 53k 7E HepG2 AR ATHI4%] HBV DNA &I

2.5 NROAL £ HepG2 fmfie ¥ it & ik #74] HBV RNA %5 %
IREESLIER] NROA gt il HBV DNA & ifil, KT
HE— ARSI F & A 2@ 0] HBV RNA e 5K 7
JTB IR, 20 0F NROAT ik ki 5 HBV1.3 (504l ) s &
ZEARE HBV 1.3 (W IRAL ) 2% 4L HepG2 #fiJifd , Northern blot
K20 5 RNA, Northern blot £5 42 /R 52541 RNA #3K
SEARXT T HRZE I TR (18] 4) , RNA 2835 K BE(EARRT R 1
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AT A5 S8 4H 55 %o B ZH K AR L4301 24 1.000 + 0.072 Fll
0.194 +0.035(1=14.190, P=0.004) , i W17 HepG2 40 Jifd
NR6AT 0] LU 36| HBV (5555

>
N -
& 15
X
o
=
=
B
K
35kb =
HBV RNA =
=]
2.1kb B
185 4 RNA

28s

a: SGXTHRAL LA, P < 0.05

4 NR6A1 ITRIATE HepG2 4R A A T HBV 3 RKF

2.6 NROAI it & ikiph3g 3% Il Andis B2 F o9&k
RS AE R NROAT AEAH 5 HBV 1958 7/4%
DR ST 1% P, W6 HBV RNA % 57 K 98 HBV DNA
i T L E NR6AL 7E HBV 58 Tk 0 8 3 7
YR 75 X 38, AP IR ER T 3 Ff peore #JH 58 48 1 (&
5A), 53 L BEAAZ 0 JE BT (BCP) sl 3 A [] 38 5 1 )7
51|, Bl BCP+Enh I (PCH9-1636-Rluc) .BCP+EnhI(PCH9-1635/
1747-Rluc)F1 BCP(PCH9-1744-Rluc) , W52 NR6A1 3
KRB 25 AR 5 5 A 3 Bl HBV 0 2828 (R L) o &
LA 11 e HepG2 4L, 5 % 48 h Ja W e 4l M kA 7 it
B9 CRBHT RGN , 2558 B (K 5B) , BCP(L B 8 1)
+Enh I(PCH9-1635/1747-Rluc ) SZ 50 2H ¢ ' 3% B 16 E AR XA
(0.900 = 0.110)AHXFFXJ BALL (25 2% A1 PCH9-1635/1747-Rluc
FLEEYL 1,000 +0.130) ot il2% 22 5 (1=1.018,P=0.367) , Tiii
BCP(PCH9-1744-Rluc ) 3255415 Y6 28 MG PEARXHE (0.504 +
0.023) A XF T X B4l (25 3 A1 PCH9 -1744 -Rluc L% % |
1.000 £ 0.099) F B2 509% (1=6.534,P=0.0226) , BCP+Enh Il
(PCH9-1636-Rluc ) 55 5 21 % 't F i 17 1 AH %I {H (0.089 =
0.002) AH XF T %f B 4 (45 2k il PCH9 - 1636 -Rluc 3144 ¢ |
1.000 + 0.042) T %2 92%(1=31.590, P=0.001) ,
2.7 NROA1 #9405k X 3 dph) 52 F B ey HE R AE A T2
ST HE NROA T X928 BRG M (R IR dE ik NR6AL
FIARAER AN B, ARBFFE6T NROAT BEAT AR AR, 5
NR6A1 434 2 #8745, Bl 1aa~128aa () DBD Hl 282aa~449aalt]
LBD (/& 6A),H ACB 43515 NR6AIDBD ,NR6AILBD f1J 2
S RF PACT(IIHEXT IR ) NROAT (BHA: XS I8 ) LB 4k LE
1:1 HEREYL HepG2 400, 7542 48 h 5 AR AN LA T B 5%

BTG EAIN 450 R (& 6B), T A A E AT ik 22 5
(F=21.494,P=0.006) , %/l LSD— K575 , NR6A1DBD 41 7%¢
JEEBFEVE (1.011 £ 0.070) 1B EXT HEZ (Vector Fl peore—
Rluc F:55 4% 11,000 + 0.228) L TCGi 1124 2 5+ (1=0.577, P=
0.928) ,NR6A1 LBD %GR AHEM:(0.900 + 0.017) FIEAHEXS
BRZH (Vector Ml peore—Rlue HAE4E 11.000 + 0.228) Lbi o4t
2F2E 5 (1=0.539, P=0.449) , VL FZ5 FARPANROATIDBD |
NR6AILBD JFARGERIEAEN] . 2 F R H T laa-268aa [1)
NR6AIN Fl 187aa-476aa 1Y) NR6A1C 5 (8 6A), Hlpcore—
Rluc 43 915 4 7 £ 6% X ) NR6AIN (NR6A1DBD +Hinge ) .
NR6A1C(NR6AILBD +Hinge)2 FhEAS AL & o0 1:1 3
B HepG2 ANM, &5 R iom (I 6C) T Nk T th i 22 5
(F=200.736,P=0.000) , NR6AIN £H %% Z B % 12 (1.000 =
0.170) 5 BHEXF BR 4 (NR6A1 1 peore—Rlue FLHEGL 1.150 =
0.141) LI TG 124 22 5 (1=1.488,P=0.190) ,NR6A1C 41 7%¢
FJEEFIGPE (1,160 = 0.078) 55 BHH: X HE AL (NR6AT Fl peore—
Rluc FL46 4% 1,150 + 0.141) LB TC ST 24 22 57 (1=0.884, P=
0.961), VI 455458 NR6ATDBD NR6ATLBD 77 258045 X
FETEI A BE R HEXT peore—Rluc S G R BEE PERMHIVER
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BCP
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NR6A1 truncated mutants
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NR6AI [ I ]
153 128
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282 476
NR6A1 LBD ]
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NR6AIDBD+Hinge [ [
187 282 476

NR6A1 LBD+Hinge I [ ]

A. NROA1 s ZeAF AL F 1]

FHXT R FRE

B. NR6A1 DBD .NR6A1 LBD #5028 AR {4 Ji s o) pcore—Rluc
T OGRS PEAR AL 5

3 -

o]
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52 o o pm
g i

v e,
s .
= S ns ns
= =

& = &
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& @ &S

SRR HLEE, P < 0.05 ;5 ns: SRR LR, Geitp L5 R

C. NR6AIN NR6A1C % 2B AKX peore—Rluc
OO R B AL

6 NR6A1 HEREMFINEREF /LB FXE
W REE TR

Wit

181 HBV I & 28 N B2 Bk A 3L TR
[, WIF5E 2 W TFRE AL AT 4 % A2 B HBV 952

KA S0, BRRBENSAN H] HBV %% S5 A& i 1)
BB R 2R O LR, HaTE A —
ROV AZAE T 4 FhE 72 PP SR X 2
s B S RN S R AR EAE AN AR | R 280 5%
T B T SR OGS RE B0 HBY §% 52 5 2 il b £ 5
TP Z RN G WY, AR TNROAL
XF HBV ¥t 5 nsgm . WIS E5 T LI
NR6A1 Heig W M=o R R M @i 51.3HBV
e ffiH HBV DNA A1 RNA B FRE, LA AT
FEAE RN NROAL RERS B & i HBV & il 5 5%
SR, X R SRR e 5 SR A — TS FEMN L

NROA1 J& FAZZIREE 7S ARG, 2] H iy 1k,
FH T NROA1 MFECRIA AR 2 B, i NRO6AL id)& T
PILEE Z IR TE S, 2 AEIR 2 W Fh L o e s 3
NROAT, A4 & BRI -1 5 1151 A7 JTCHE
N0 LN EAL T A 9 SRR 33~q341,
A% A2 AR5 A A AZ U8 G0 i 51 A R 45
P, £ 2 DNA 4543 (DBD) At fA 45 445 (LBD)
FECHEIX 1AL, H DBD @ EARSF, 05 2 A~RE
FEIR b 3 R N 2B DT s AR S DNA 3545
A HEHR S, PEHEZEMIT DR-, P—, D-box, if A T-
M A-box ZH %, H p-box 5 RXR 45 3% &4 [F]
EGCKG, Bt X AT 5 F 41 i) 1 4545 40 N-CoR!"-19,
5 HABAZ 2 AR [E] 0 NROAT XHEIE R 1 ] 3
BRI RO, P A= AR 22 A i sh &
YR S R AR . e an  NR6AT i@ i R
BMP-15 1 GDF-9 JE[H (1) & 18 015 BRI & &1,
REE LA RAKGS 5 7 55 K 4 (octamer—binding
transcription factor 4, Octd ) J& K F& 15 M T I 15 # £8
AR A4, 38 ] miR-302a 5 40 FE 3 &
D1 (cyclin D1, CCND1 )25 MM 85 FRAG 140 i 7
AB020 3 X NROAT A8 1A 4 20 Hr 1t B B g 11
NR6A1DBD .NR6A1LBD Ff A~ fig &k ¥4 | 1 7 22
i ek XA HBV 34581 11 FAZ.O 8 3 7Y
TP, PR IR R A B DX S Bl ) 2 A R A
YER, F— 2B AL LR gt A 10— 2 5T il
X HBV 350 F/A% 0 8h T AR R 14 40 M, 5256
g T 103 i o WD o 4 SR Y f W N
i, M BRSSO 3 F 9 R AR 1L
B, $E78 NR6AL 78 HBV _FAY4E & 7SI AEAE T4
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