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The Effect of NIRF on the Acetylation Status of HBV
cccDNA Bound-H3 in HepG2 Cells
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('Department of Cell Biology and Medical Genetics, Chongqing Medical University, Chongging 400016, China; *Key Laboratory of
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Abstract To determine the effect of NIRF protein (Np95/ICBP-90 like RING finger protein) on the rep-
lication of HBV and the acetylation of cccDNA-bound H3 histone at various times after transient transfection of
linear HBV DNA into human hepatoma HepG2 cells. HepG2 cells were infected with GEM-HBV1.3+pFLAG.
pGEM-HBV1.3+pFLAG-NIRF. pGEM-HBV1.3 plasmids. The secretion of HBsAg and HBeAg in the cultural
supernatants of the transfected cells was detected by ELISA. The expression of HBV mRNA and NIRF protein was
examined by RT-PCR and Western blot, respectively. Finally the levels of the HBV cccDNA-bound H3 histone and
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the acetylated H3 histone were identified by ChIP (Chromatin Immunoprecipitation). Our results demonstrated that
the acetylation of cccDNA-bound H3 histone was associated with the level of HBV replication. NIRF can inhibit

the levels of cccDNA-bound H3 and acetylated H3 in HepG2 cells, which may play roles in a better understanding

of the mechanisms of HBV and confirm new therapeutic strategies against hepatitis B virus.
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PR 2> @] ) LA S TagmantR &F, WCEE 7= 4 i3 {TPCRY ™ 1,

%A 94 °C 30's; 55 °C 30's, 72 °C 30 s, FL35ME
"
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Western bloths JINIRF & [ R IA 5 0L 45 R w1
Fiow, #49% T pGEM-HBV 1.3+pFLAG-NIRF#JHepG2
AU NIRF & H )R IAH & BT,

[+ 3
&
Z

] &}

3 3

5 B

+ +

@ « «

: F B

z z z

5 = = =

5 ) 5} 53}

2 &} Q &)

=% = [=H

FLAG-NIRF
Bractin ' e — S— —

HepG2 ¥ Ju RN FL L Y NAH RLTURL, 55 Y3 K5 R4 A, FIFLAG
57 P AR RN B-actindTT 4 1E 1T Western blot, 60 X & 2 A1 51236 4H 1)
AREANRE.

HepG2 cells were transfected or co-transfected with the specific plasmid
as the graph showed. The cells were harvested for three days. Western
blot was performed with FLAG antibody while B-actin was used as the

loading control.
1 Western blot#% 48 4 ft - NIRF & H Y 3RiE
Fig.1 The expression of NIRF protein in different groups
detected by Western blot

2.2 NIRFEHZMHBVFSEBREYIHBeAg
FHBsAgHY 75

fa B R iR Y OB IE, ar  T i Y R 12,
24, 48, 72 hifit S gi il B35 W, HELISAK JIIHBeAg-
HBsAgl R IAIEF M, 45 R 8w (E2), BEIRXT 2 A
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HepG24i fitl o1 43 5l # YpGEM-HBV1.3. pGEM-HBV1.3+pFLAG. pGEM-HBV1.3+pFLAG-NIRF., A: ELISAKG XTI ZH . i 06 41 A7 3 o bt 4%
YPeJ12, 24, 48, 72 h HepG24H il HHBsAgHIAL 17 3, B: ELISART XS HEZH . SRUGZH AH BT Wi F% G4 S5 12, 24, 48, 72 h HepG24Hi il H HBeAgf1 742

I M. n=3. *P<0.05.

HepG2 cells were co-transfected with pPGEM-HBV 1.3, pGEM-HBV1.3+pFLAG, pGEM-HBV1.3+pFLAG-NIRF. A: the HBsAg levels in HepG2 cells
transfected with plasmid at 12, 24, 48, 72 h were detected by ELISA; B: the HBeAg levels in HepG2 cells transfected with plasmid at 12, 24, 48, 72 h

were detected by ELISA. n=3. *P<0.05.

E2 #%REENFESHBsAg. HBeAg/KFHELISA
Fig.2 Detection of HBsAg and HBeAg by ELISA at different time points after transfection

SO0 2H #2 7E 5572 hibh B i KDME, [H % YpGEM-
HBV1.3+pFLAG-NIRF ] 40 fl.Dsoff 8¢ o fih % 40 A
i . B (P<0.05).
2.3 NIRFZEBAHIHEIHBY cccDNAR S #ll7k F
BYLFORLG, /Al 12, 24, 48, 72 hEUAH D FiE
5 AT 5% 8 EPCRELMHBY cccDNAFFRIAIK
o R BIR(E3), # B+pGEM-HBV1.34] KjceeD-
NARIA K8 & 5 T 7 J¢pGEM-HBV 1.3+pFLAG-
NIRF 5 Hi ) 52 56 4b 3 20 (P<0.05), FF FL7% 20 40 g vp

60 [ opGEM-HBV1.3
mpGEM-HBV1.3+pFLAG

50 [ @pGEM-HBVI1.3+pFLAG-NIRF
40
30 1

20 1 * *

cccDNA copies/cell

12h 24 h 48 h 72 h

Real-time PCRIGIMHBV# 4LJ5 12, 24, 48, 72 h HepG241 i #% FHBV
cccDNAFE ULHL AL L . *P<0.05.

Real-time PCR quantification of HBV cccDNA levels in HepG2 cells
transfected with HBV at 12, 24, 48, 72 h post-transfection. *P<0.05.

B3 ZAAHEEENIRFXT 42 HBY cccDNA
BZSIK R
Fig.3 Quantification of HBV cccDNA expression affected by
NIRF by Real-time PCR
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15 1R AH3 W LB 1 S SR AF A — 52
AT R R

3 g

CLF Wk B, NIRFE A B A H 52 101
fE, EHBcH —NE3E 2 BF(E3 ligase), 1# 1L 15 32 4
WLz F A RGO HBCE AT A& 16 T 52 HB YV
DNA 1) & 12, A% 30K F G o344 5 e ik, 10
HBVZE 14 4= K DNA [ 5k FINTRE 5 3 (7] 5 i
AHepG24il il iy, 2k EHBV DNAW] LA B I 1L 5
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(A) 12h  24h 48h 72h 12h  24h 48h 72h
(B) 12h  24h 48h 72h 12h  24h 48h 72h
_ Acelytated H3 Acelynlted "
1gG

HepG241 s 173 )% 4 pGEM-HBV 1 3f1pGEM-HBV 1.3+pFLAG-NIRF. A: FHHTZL 8 FIH3 04 LK BH 36 8 st % JepGEM-HBV 1.3 ()%}
W (7o) AL 4% JepGEM-HBV 1.3+pFLAG-NIRF [ 52 56 41(47) [T Hep G241 L IEAT 12, 24, 48, 72 hPU/NEFA] 55 (I ChIP 445 B: T 4Bk 48
H3HL BA S [P X BT 400 R % YepGEM-HBV 1.3 [0 B 2H (70) Fl 3L 4% ZepGEM-HBV 1.3+pFLAG-NIRF (1 5256 41 (A7) () Hep G241 M 12£ 4712, 24,
48, 72 hPYN ]S F ChIP 34T o

HepG?2 cells were transfected with pGEM-HBV 1.3 and pGEM-HBV1.3+pFLAG-NIREF, respectively. A: ChIP assay was performed on pPGEM-HBV1.3
transfected cells by using negative antibody (left panel) and pGEM-HBV1.3+pFLAG-NIRF transfected cells by using antibody specific to H3 (right
panel) at 12, 24, 48, 72 h post-transfection; B: ChIP assay was performed on pPGEM-HBV 1.3 transfected cells by using negative antibody (left panel)
and pGEM-HBV1.3+pFLAG-NIRF transfected cells by using antibody specific to H3 (right panel) at 12, 24, 48, 72 h post-transfection.

El4 ZAFEIRTEEZHBY cccDNALE A RIH3 K ZEH L H3R R IZKF
Fig.4 The expression of HBV cccDNA-bound H3 and the acetylation status of cccDNA-bound H3 at different time points

¥t Real-time PCRAL A M 7E A [F] 15 [8] i HBVHF Bk
br EYIHBeAg. HBsAg) 43 i & 41 f % WHBV
cccDNARI A5 /KF, 1ESE T NIRFAIHHBV & i f)
YER, SR ILFCBE N (R AR A A E i . 4RI 45 &
Ge 5 G % L YTIE HORE T NIRFER H X &
54 & BB BIH3 L WAk K SE i # ), BLAHBY
cccDNA BN AL 5 H 8 HH3 ) LBt A B B
H3 [ FIK AR 18] AT AR 3

HBV cccDNAZHBV & ffil ) 1 [8] 4, ;EHBV
mRNAF A 3 K ZHRNAR & SRR, 12 HBVRF4:
BRI R R, & g T HBVIY & il 2 0,
M AE 5SHBVE HillAH ¢ 1) Gy o iz ifidh, A E
H3M Ol R R EEZEM . AEA OBk
BURAEAEH3 . HARIN-I HEE AR 7 (P = IR A L,
& A& A 4B B (histone acetyltransferase, HAT)
FH & % LB HE (histone deacetylases, HDAC) 1

P HEAT U, cocDNA RIS P LE A4 4 A4 4135 52 3]
UNZH HE FTH3 LB AOIRAS U i 4%, 3361 2 me FL A%
SKAHBVRE H0T, FRATHI S5 R 2R, HBV cceD-
NARIEHIKF 54 EAH3. HEAH3IN 48K
P A AR M F A8 a3, # 2 7E48 hik Bl i
KAE, 7E72 b5 T F . TERM I AL %K F B8R
NIRF & H # fHBVE 1| KL EE, K& IINIRFE H &
H A REiE S T iH SHBV cccDNAZE & 1 4H 2 [ H3.
AL AL R FIHB R R IR /KT, S i 5 418 At
HBV &4 E I R I HHBV & #l . B SCRRIE 5L,
HEE ) LA 2 AL R R RIS TR 1 —
A W E BN 38 1) 5 R0, BRATT I SR 4 SR A AIE
S, HBV cccDNA 1) 175 P4 75 21 i 14 52 21 38 W 153 % 2
UNZH HE FTH3 S B AOIRAS U i %, 3361 2 e FL A%
SEFIHBV A il o FATR I, NIRFXTH 2 1 2 WK
1 52 M I NIRFAE 4 €245 K~ i T HBV & il H11
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MR AT 2 THBVE #], N FANIRFEHBV
SRR R T H3 . HA & A AR R AL T
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S, AT 70 45 RAE R A% 22K BN
NIRF EAcccDNA A #E 55 000 B2 VA8 97 LA AR DT 4
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