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Hepatitis B Vlrus-Induced TNF-a Expression in Hepa—lclc7 Mouse Hepatoma Cell Line, Sung Su Yea*,

Won Hee Jang Young—Il Yang Youn Jae Lee’,
and Kye-Hyung Paik'. Department of Biochemistry,

Mi Seong Kim', Dae-Hyun Seog, Yeong-Hong Park
"Paik Institute for Clinical Research, Department of Path-

ology, “Department of Internal Medicine, College of Medicine, Inje University, Busan 614-735, Korea - Infection
with hepatitis B virus (HBV) is a major health problem worldwide. Although a tremendous amount
has been known about HBV, there have been obstacles in the study of HBV due to the narrow host
range of HBV limited to humans and primates. In the present study, we investigated the susceptibility
to HBV infection of mouse hepatoma cell line, Hepa-1c1c7. In addition, based on that human hepatocytes
infected by HBV increase the expression of the pro-inflammatory cytokine TNF-a, the inducibility of
TNF-a expression by HBV in the cells was determined. HBV surface antigen (HBsAg) secretion was
measured by the microparticle enzyme immunoassay and steady state mRNA expression was analyzed
by quantitative competitive RT-PCR. Transient transfection of Hepa-Iclc7 cells with HBV expression
vector resulted in a dose-dependent induction of TNF-a expression. Infection of Hepa-1clc7 cells with
the serum of HBV carrier also increased TNF-a mRNA expression. Both in the transfected and infected
cells, HBV mRNA was expressed and significant HBsAg secretion was detected. There was no significant

variation in B-actin mRNA expression by HBV.

These results demonstrate that HBV is infectious to

Hepa-1c1c7 in vitro and the viral infection induces TNF-a expression, which suggests that Hepa-1clc7,
a mouse hepatoma cell line, may be a possible model system for analysis of various molecular aspects

of HBV infection.
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directed mutagenesis B & o] 83l E9Al71 &, HBV A
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Quantitative competitive RT-PCR
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Fig. 1. Effect of HBV on mouse hepatoma Hepa-lclc7 cells.
Hepa-1c1c7 cells were transiently transfected with 5 g
of HBV expression vector or inoculated with 10% serum
of HBV carrier. After transfection and infection, the cells
were washed and cultured in new media for 36 hr at
37°C. (A) Total RNA was isolated and determined for
HBV, TNF-a, CYP1Al, and b-actin mRNA expression by
RT-PCR. (B) Supernatant was harvested and analyzed
for HBsAg secretion by MEIA. An asterisk denotes
HBsAg-positive response that signal/noise (S/N) value
is equal to or greater than 2.0.
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Fig. 2. Quantitative competitive RT-PCR for TNF-a mRNA in
HBV-transfected and HBV-infected Hepa-1clc7 cells. (A)
Representative quantitative competitive RT-PCR gel and
standard curve of TNF-a mRNA using five internal stan-
dard (IS) DNA dilutions from 1x10" to 1x10™ M. Stan-
dard curve represented the relationship between the IS
concentration and TNF-a/IS dose ratio (DR). (B) Quan-
titation of HBV-induced TNF-a mRNA by competition
with IS.
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Fig. 3. Dose-related effect of HBV transfected into Hepa-1clc7
cells. Hepa-1clc7 cells were transiently transfected with
indicated concentrations of HBV expression vector for
16 hr. Then the cells were washed and cultured in new
media for 36 hr at 37C. (A) Total RNA was isolated
and determined for TNF-a mRNA expression by quan-
titative competitive RT-PCR. All standard curve R values
were greater than 0.95 for all of the treatment groups.
Each bar represents the molecules of TNF-a per 100 ng
of RNA calculated from the standard curve, and repre-
sents the average from two experiments. An asterisk
denotes a response that is significantly different from the
control group as determined by Dunnett's two-tailed
t-test (p<0.05). (B) Supernatant was harvested and analy-
zed for HBsAg secretion by MEIA. An asterisk denotes
HBsAg-positive response that signal/noise (5/N) value
is equal to or greater than 2.0.

02 7RI 7 HEFE 2d Aade) BRge A
o] %71 HEl g vloj e g A7 BE& YLELS
2 HBVS} #d4 Sl hepadnaviruses?l 2.2 7+4 nlo]
HL(DHBV)Y w1 lft 9 ubo] g A(WHBV)ES o] &3
Aol oA graA gk 28U o9l e 28 7y
wolgi A A Zrdel shedlde AdMe Yo



42

HBsAg (S/N ratio)

Fig. 4.

TNF-o mRNA (molecules/100ng RNA)

Fig. 5.

Yo X fH4E BHeA oo, WHBVE 58 29 4|
29N 4AY 978 T e 99, HBY
2d 3

BBAUXTIX] 2005, Vol. 15. No. 1

81

i
@Z2 norma’ serum
7 - 5= HBV serum .

0 0.1 1 10
Infection (% serum)
Dose-related effect of HBV infected to Hepa-1c1c7 cells.
Hepa-1clc7 cells were inoculated with indicated percen-
tages of normal healthy serum or HBV serum for 6 hr.
Then the cells were washed and cultured in new media
for 36 hr at 37°C. Supernatant was harvested and analy-
zed for HBsAg secretion by MEIA using Abbott IMx sys-
tem. An asterisk denotes HBsAg-positive response that
signal/noise (5/N) value is equal to or greater than 2.0.
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Time-related effect of HBV infected to Hepa-1c1c7 cells.

Hepa-1clc7 cells were inoculated with 1% serum of HBV
carrier. After 16 hr incubation, the cells were washed and
cultured in new media which were changed everyday
for indicated time periods at 37°C. Total RNA was isola-
ted and determined for TNF-a mRNA expression by quan-
titative/ competitive RT-PCR. Supernatant was harvested
and analyzed for HBsAg secretion by MEIA. An asterisk
denotes HBsAg-positive response that signal/noise (S/N)
value is equal to or greater than 2.0.
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