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Structure of HBV genome
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Problems

PHH, PTH, HepaRaG cells
g

® *Low transfection efficiency
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[ Nuder import I

Poor reproducibility

0 &
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Sodium taurocholate cotransporting
polypeptide is a functional receptor for
human hepatitis B and D virus

multiple transmembrane transporter predominantly expressed in the liver

*mediates the transport of bile acids

*candidate of HBV receptor

Aim
-Establishment of more useful cell line for analyzing HBV entry



Establishment of HepG2-NTCP cells

NTCP
ow transfection
2 days add G418 3 weeks S ©
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> Evaluation of HBV infection



Detection of NTCP
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HBV infection
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Evaluation of HBV infection in HepG2-NTCP cells
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Detection of HBV positive cells
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HBYV infection was mediated by NTCP in HepG2-NTCP cells
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Evaluation of anti-HBV compounds in HepG2-NTCP cells

anti-HBV antibody

attachment inhibitors

NTCP inhibitors
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fold reduction (fold)
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Screening for compounds inhibiting HBV infection

using HepG2-NTCP cells

HBs in the medium

0 b |

treated compounds

Selleckchem

(FDA-approved chemical library)
414 compounds

|

reduced HBs protein :

(< 1/5 fold) : 6
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Summary

*We established HepG2-NTCP cells that were susceptible
for HBV infection

HepG2-NTCP cells are useful for screening of anti-HBV compounds
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Family: Flaviviridae

Genus: Hepacivirus

Virus particle:  Enveloped virus, spherical

Virus genome: positive single strand RNA, ~9.6 kb
Stable 2" structures in 5 and 3’UTR
Long ORF encoding ~3,000 aa

Virus proteins: 10 proteins processed
by host and viral proteases

Pathogenesis: hepatitis, cirrhosis, hepatocellular carcinoma
metabolic syndrome, etc
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Prevalence of HCV (%)
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Life cycle of hepatitis C virus (HCV)
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Huh-7-25 cells, deficient for CD81 expression
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Akazawa D et al. J Virol (2007)



Screening system using Huh-7-25 cells

J6/JFH1 RNA
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Resolved Hepatitis C Chronic Hepatitis C
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HCV DiFH

Sucrose Sucrose
cushion gradient —> 28,000 rpm (SW28),
4°C, 4h
diafiltrated diafiltrated
media media — 1mL 757939

-

10% sucrose

: —> (D HCV-RNA

60% sucrose @ HCV-core
@ infectivity

Method 1 Method 2 @ total protein

} 20% sucrose

} 60% sucrose ]




Electron microscopic analysis of purified HCV particles

JFH-1 J6/JFH-1

— 50nm - —— 50nm

negative staining of purified HCV particles



S BE - L B35 EEE (sucrose cushion)

diafiltrated
media

20%
sucrose

60%
sucrose

28k rpm, 4h
4°C
(SW28 rotor)
HCV-core
HCV-RNA
Infectivity

Total protein

HCV-RNA
(x10° copies/mL)

HCV-core
(nM)

4
HCV fraction

WAEATE IR O I A AT AR - O SIP
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Buoyant density (g/mL)

—<-HCV-RNA ——HCV-core

infectivity
Protein  (x108
(ng/mL)  FFU/mL)

~1200 - 6
- 1000 - 5
- 800 - 4
-600 - 3
- 400 - 2
- 200 -1
-0 - 0

infectivity -2 protein



S AREE L DT EIEH (sucrose gradient)

diafiltrated infectivi
dia Protein e vy d it
me HCV-RNA HCV-core sty Ao EEU T8y
‘ (x10° copies/mL) (nm)  19/ML) sfmol core) (9/mL)
| 10-60% 2517 Frac6 Frac$8 \ 1400 T 8 r1.25
sucrose 1° | - - 7
201 , i | 6 1,20
‘ |, [ 1000
. - 5 g
28k rpm, 4h - {800 . Ak
4°C '2 _600 |
(sw28rotor) 10 - - 3 110
0.5 g [ & 1.05
HCV-core . 4 / . | 5 | % :
DRSS Qone—and v 00 g . o .1.00
1 2 3 45 6 7 89 10111213 14

Infectivity
_ fraction
Total protein

-0~ HCV-RNA ——HCV-core = specificinfectivity -4 profein ¢ buoyantdensity



YIX(BALB/c, n=3)FFEX 73—/l

Sample
1. Saline
2. Sucrose Cushion J6/JFH-1 (2 pmol HCV-core/head)
3. Sucrose Cushion J6/JFH-1 (5 pmol HCV-core/head)
4. Sucrose Gradient J6/JFH-1 Frac 6 (2 pmol HCV-core/head)
5. Sucrose Gradient J6/JFH-1 Frac 8 (2 pmol HCV-core.”/head)

Adjuvant :Sigma Adjuvant system (MPL)




HCV e fE &3 14 D 5l (HCVpp)

THRME 1:100 CTHOREAE EM

J6CF (genotype 2a) H77 (genotype 1a) TH (genotype 1b)
100 1 1 I 120 - I 100 { plg m=
80 - 100 1 pl 80 -
S
c 80 -
.g 60 - 60 -
8 » ] i
£ 40 - I I 1o - I 40 -
20 A 20 - 20 A
0- 0- \ \ o ® 0- () AN AN
AN AN © ® oo o) (o) @ O o &)
¢ & & NN O L0 N & &
T N q,Q& @Q@ Q@" Q@" T WQ@ ()Q(“ «@ & P 4T 9 < @
cushion gradient cushion gradient cushion gradient
mean*=SEM
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I9G DIFFHEHCV BEREAZFZHEDAE
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Inhibitory effect of E1IE2-absorved IHCV-IgG in vitro

120 -
100 A O
c
-% 80 1 —O— Cont-lgG
L |
= 60 A —O—iHCV-IgG (pre)
5
40 - —8— iHCV-IgG
(absorbed)
20 - —— iIHCV-IgG (ori)
0

1 10 100 1000
IgG concentration (ung/mL)



HCV protection assay using uPA/SCID mice

Ab induction (BALB/c)
1. Saline
2. Sucrose Cushion J6/JFH-1 (2 pmol HCV-core./head)

Adjuvant :Sigma Adjuvant system (MPL)

HCV challenge (UPA/SCID)
1. J6/JFH-1HCVcc+control IgG
2. J6/JFH-1HCVcc+immunized mouse IgG

BALB/cR™HX

NE*mpp Serum =P Purified mfp HCVce =
: - I9G  Mixed with IgG  i.v.




HCV protection assay using uPA/SCID mice

Serum HCV RNA titration by RTD-RT-PCR after HCVcc (1073 copy/head) inoculation

lgG from
Vaccinated
mice

lgG from
control mice

Exp 1

Exp 2

Exp 1

Exp 2

ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND

ND
ND
ND
ND
ND
3.8x1076 copy/ml
1.3x1077 copy/ml
ND
3.6x1075 copy/ml

ND
2.7x1075 copy/ml

ND
ND
ND
ND
ND
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