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h) S S5 = AR A 4
1.1.2 FERXFAMF:FN-« (EHANBETIHE
a-2b) W H AL B R AE W BRI A wl o N RSTA
ep96 Pk H Santa Cruz 2 &5 /) Bl $T N GAPDH
PR BRI A6 W 6 B 3 1 L =R T BT
e 2 M A\l . ECL UK 6B B b 50 A
FIERHARA R A o 78 15 2 DMEM 5 97 5
W H Gibco A w], # 44X /] Lipofectamine 2000 Al
opti-MEM | RNA $& H ik 7] Trizol, DNase I Il H
Invitrogen 24 7] . SYBR Green Premix i 71| | J #% 3 ia
A& A TaKaRa 24 7], 9¢6 5% 5 PCR WG B
Promega /A i) , HBsAg F1 HBeAg ELISA 4 il i 77 &
WA R R TR AT IR A R, M 2 2R
I e R 2 4 R ) e B R A AR AR AT B
519 1 Invitrogen 5 . M F54C A BIO-TEK 2 #]
it ; Rotor-Gene Q sZ I %¢ )¢ 5 & PCR 1 & QIAGEN
YAREIDAETIS
1.2 {HpEsESFAGE

Huh-7 1 293T H 4 100 U/mL FH & %.
100 weg/mLEE 7 2 A1 10% i 4 1fiL 3 (f) DMEM $% 7%

A 37C 5% CO, Wi R M h i 97 o B il — R A
Huh-7 =5 293T 4 Jf 4 21 /< FLA ( 55 [ Coring A 7] ) o
Rrai ML & 2 & 50% JFah 56 4, B 2 855 5% L O
opti-MEM % 2 ¥%, X J& H Lipofectamine 2000 % it 1
#: ¢ op96 siRNA . pcDNA-Flag-gp96 5k 4 47 1.3 $£ Il
D 7Y HBV JE[KI 411 pHBV JAL' " . 4 6 h 54 4%
G 1 B IR L 4 BB IR T I 58 A B gR 2 AR SE G i
EE BN AR Y. B TFN -, 2 5 400 AT AH [F) 55 57
N T AR S H 97 24 - 72 h JF T 45 € I 1) AR SL
Pk 100 pL 15 F- B4 Il HBsAg \HBeAg 7K 1~ Fl1 0 #
DNA #£ DU, Wedn i J5, & IR RNA R iR H,
-80C {17 LA 2 J5 € = RT-PCR B Western blot
K,

1.3 RNA {ZBUf1ZE £ RT-PCR

$2 TR W A5 ) Trizol 3% 77 42 B AL 40 g 1) &
RNA, Jf & ¥ 5. GAPDH fE W Z # 47 & & RT-
PCR. T JH ) gp96 F1 GAPDH ) 51 4 U1 T : gp96
(forward) 5'-CAGTTTTGGATCTTGCTGTGG-3', gp96
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Figure 1. The effect of IFN-a on transcription and expression of gp96. A: Huh-7 cells were treated with indicated concentrations of IFN-a (0-2000

U/mL). Gp96 mRNA levels were determined by real-time PCR after 12 h of treatment. B :relative gp96 promoter activity in Huh-7 cells transfected
with PGL3-Ehancer-TRA1/PRL-TK under 1000 U/mL IFN-o treatment for 24 h. C, D: Huh-7 cells were treated with IFN-o( 1000 U/mL) for

indicated times. Gp96 mRNA ( C) and protein ( D) levels were analysed by real-time PCR and immunoblotting at indicated time points,

respectively. GAPDH was used as internal control. The results are presented as means +

SD from three independent experiments. * p <0.05, =*

# p <0.01 compared to control. The experiments were performed twice, and similar results were obtained.
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Figure 2. Over-expression of gp96 by transfection enhances HBV replication. 293T cells were co-transfected with the gp96 expression vector
pcDNA3. 1-Flag-96 or the empty vector pcDNA3.1 (mock) and HBV expression vector pHBVI1.3. The cells were harvested 48 h after
transfection. A ; western blotting was performed to detect gp96 protein levels. GAPDH was used as internal control. B:the titers of HBsAg and
HBeAg in culture medium were measured by ELISA. C:the HBV DNA levels in the supernatant were determined by RT-PCR. D :the HBV pgRNA
and total RNA levels in transfected cells were determined by RT-PCR. Data are presented as means + SD from three independent experiments.

"p<0.05, “p<0.01 compared to mock.
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B 3. @33 siRNA T i3 gp96 %] HBV & 4
Figure 3. gp96 knockdown by siRNA suppresses HBV replication. Huh-7 cells were co-transfected with 50 nmol/L gp96-targeting siRNA or scrambled
siRNA as a mock. Cells were harvested at 72 h post-transfection. A; gp96 protein levels were determined by immunoblotting. GAPDH was used as
internal control. B:the HBsAg and HBeAg levels in the supernatant were detected by ELISA at 24, 48, 72 h after treatment with gp96 siRNA in
pHBV1. 3 transfected cells. C:the HBV DNA copies were analyzed by real-time PCR 48 h after transfection. D :the HBV pgRNA and total RNA levels
were analyzed by real-time PCR 48 h after transfection. Data are shown as means + SD from three independent experiments. “p <0.05, “p <0.01

compared to mock.
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Figure 4. IFN-a suppresses HBV replication. A: Huh-7 cells transfected with pHBVI.3 were treated with IFN-a at indicated

concentrations.

The secreted HBsAg/HBeAg levels in the medium were measured by ELISA 24 | 48, 72 h after treatment.

B. 293T cells

transfected with pHBV1. 3 were treated with 1000 U/mL IFN-a or PBS as control. The levels of HBsAg/HBeAg in the supernatant were

measured by ELISA 48 h aftertreatment.

C, D:the HBV DNA copies in the supernatant (C) and pgRNA and total RNA levels in

pHBVI. 3-transfected Huh-7 cells (D) were determined by real-time PCR 48 h after treatment with 1000 U/mL IFN-« or PBS as control.

Data are presented as means =+
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"p <0.01 compared to control.
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Figure 5. Inhibition of IFN-a-induced gp96 upregulation increased the anti-HBV activity of IFN-a. Huh-7 cells were co-transfected
with synthesized gp96-targeting siRNA or scrambled siRNA as a mock together with pHBV1. 3 | and then treated with 1000 U/mL
IFN-a. A : The secretion of HBsAg/HBeAg in the supernatant was analysed by ELISA at 24, 48, 72 h after treatment of gp96 siRNA
and IFN-a. B: HBV DNA copies were measured by real-time PCR 48 h after treatment with IFN-a. C: Gp96 protein levels were
analysed by Western blotting at 48 h after treatment with gp96 siRNA and IFN-a. Data are presented as means = SD from three
independent experiments. “p <0.05, “p <0.01 compared to mock.
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IFN-a-induced gp96 upregulation negatively affects the
anti-HBV efficiency of IFN-«
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Abstract ; [ Objective] To investigate the effect of the Interferon-a-induced gp96 upregulation on the anti-HBV efficiency
of Interferon-o( IFN-ot). [ Methods] The effect of [IFN-o on the transcription and expression of heat shock protein gp96
was determined by real-time PCR, luciferase reporter assay and Western blot. The effect of over-expression or knock-down
of gp96 by transfection or RNA interference, and treatment with IFN-a on HBV expression and replication was examined
by ELISA and RT-PCR. [ Results | IFN-o treatment led to increased gp96 expression in a time- and dose-dependent
manner. The overexpression of gp96 enhanced HBV expression and replication, whereas downregulation of gp96 resulted
in decreased HBV replication. Finally, we verified that blocking IFN-a-induced upregulation of gp96 significantly
enhanced IFN-a-mediated HBV inhibitory effects. [ Conclusion | IFN-a-induced upregulation of gp96 may negatively
affect the anti-HBV function of IFN-«a. These data provide valuable insight for enhancing the antiviral efficacy of IFN-a by
simultaneous inhibition of gp96.
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