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HepG2-hNTCP-C4 cells oj,h L, r o
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S b )\I ﬂJ_: )_0 o Tsukuda et al. J Biol Chem (2015)
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Sodium taurocholate cotransporting
polypeptide is a functional receptor for
human hepatitis B and D virus

Huan Yan, Guocai Zhong, Guangwei Xu, Wenhui He, Zhiyi Jing,

Zhenchao Gao, Yi Huang, Yonghe Qi, Bo Peng, Haimin Wang, Liran Fu,
Mei Song, Pan Chen, Wenqing Gao, Bijie Ren, Yinyan Sun, Tao Cai,

Xiaofeng Feng, Jianhua Sui, Wenhui Li =
Yan H et al. eLife (2012)

hepatocytes

Sodium taurocholate
cotransporting polypeptide (NTCP/SLC10A1)
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Saso et al. BBRC (2018)
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Small molecules screening using AlphaScreen
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HBYV infection
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NTCP#E & RN TFFREE

1. transcription and puromycin ligation %jﬁﬁ# - I8

DNA library

RNA library
(>10'2 molecules)

2. translation,
cyclisation

and reverse @ “RaPID system”

5. recovery by PCR

transcription

L 4. selection
against NTCP protein
— immobilised on
GOGOBOSOSOOOUPOOOPOPVT magnetic beads
&

peptide-RNA:DNA library

&

3. counter selection
(6 times)

Ist: B4 75 Y —
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> 10 7F FEE (WL4, WD1, WL2)
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Cyclic peptide




HBs (fold)

[H]-taurocholate uptake (fold)

AET B[R EE %

D7 HBVIZ A FREH]

peptide ICs0 (M)
CsA 3.17£0.30
WD1 0.85%+0.01
WL2 2.54 0.1
WL4 0.66 * 0.03

HBVE LR E &
1.2
1 - *
0.8 - 2 > = ** *%k
0.6 - *%k % "
0.4 - **
*%k
0.2 - ** ek > *%  gex
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NTCPERTFIERB T FRER 1) 3A A
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CsA WD1 WL2 WL4

NH HN
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NH
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Passioura et al. Cell Chem Biol (2013)4
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siRNA HBV v//'wash out
v 72 h ' 16 h 12 days HBs
— % — HBc
\ HepG2-NTCP cells HBV DNAS)
HBs HBV DNAs
1.2 — 12
— Fe) .
T 17 5 1 A
é!OB . Ei 0.8 -
~ 0.6 - 0.6 - * %
mos4 W ** Yl I
T 0.2 - 8 0.2 4
0 - o 0 -
RTK L HBV -
NTce (@ @B DNAs

si-RTK

si-control

si-NTCP
si-control
si-NTCP

Red : HBc
Blue : nucleus
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siRNA preS1 -probe (/' wash out N
72 h 1h 4-12h _ confocal
4 °C > 37 oC g microscope
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‘ RTK inhibitor

HBs (fold)

RTK: A new target for anti-HBV agents

1.

HBYV infection
2

*
*

RTK

control
inhibitor
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HBV##s5E 3 - RNase HFREHID/\1 Z)L—
Iv NROYU—Z=2DFDOBRF
RNase HEEEHXI DX 7 ) —= > 7 %

REN SHLE
BT HREAE. NESLAE

50 mM TrisHCI, pH 8.5

4 mM MgCl,

1 mMDTT

0.02% Triton X-100

RNase inhibitor

0.2 uM HBV RNase H 681

20 nM probe : 5'-(6-FAM)-
rCrCrArCrArUrArGrGrCrUrArUrGrUrGrGrArArC
TTTTGTTCCACATAGCCTATGTGG-(Eclipse)-3*

up to 0.6 % DMSO

2
42 °C, 8 hr. BREFIRE (%)
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FTAPLHBY EORIE A% (1)

FHEE, MLEE, MARERE

o HRERFEEARICH HBY MR EZRE L 7o,

. | NH,
Y 72 Y
A g
HO N \N HO N \N
OH OH OH OH
AR-II-04-26 MK-III-02-03

ECsp: 0.77 £ 0.23 pM
CCy: > 100 pM

ECy: 0.83 + 0.36 uM
CCyy: 67.8 % 7.7 UM

B1. HepG2.2.15.7 #EI2ICH5133 HBY IEFBIA=ME

INSDEFIIBEFEOLEEREEEE (3TC ©
ETV) & IZEAY, RBEEMan > HBs BL O
HBe MR DEA % HET 3,

O HBsAg

100 ol e o = i mo e S S
£
E
5 50

0 -

0 JtuM]o.01] 0.1
3TC AR-11-04-26 (uM) MEK-I11-02-03 (uM)

2. HepG2.2.15.7 #REICHTS HBV HRELHERNR

% of control

(BREX) , BELf=— BHEF (B3R

TR

)

FTAREEA IHBV AT MR IC B RIERICHT HBV R 2 R L 72,

0 Cell viability
@ HBV DNA in supernatant
100 100
50 50
0 0
0 0.01 0.1 1 10 100 0
AR-11-04-26

Concentration (M)

0.01 0.1 1
MK-II1-02-03

100

50

10 100

1.

1

0 1 pM 100 nM 3000 IU/ml
3TC ETV IFN-o

B3. HBV R AN AATHERZICEH TS HBV 1EIEFEZZNE
« HTRREAIL HBV R #KIFHMARY HBY /R EAEEL =,

14Hb

1]

Percent of cont rol

ITC | ETY |IFN-u

AR-I-04-26 {u M)

ME-ITI-02-03 (M)

OHBsAg
BHBeAp

4. HBV R ZE#RAFHERZICETS HBV HURELERZENR
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SmEss, LB, FAREE

(BREXR) , BEt=— RHEF

(

RELHT)

HRLERF BN ILcccDAND SR 115 HBV RNA 2B & 7z,

Tet(Apgmh | - [+ [+ + + + + + + + +

37C - + [+ + + + + + 4+ + +

AR-11-04-26 - -1T- + - - + - - + -

MK-III-02-03 | - - - - + - - + - - +

Day 141820 20 20 22 22 22 24 24 24
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RNA
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-
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, SMLERER, MARE (BREX) , EAERE BRIEA (BESK)
EL=—, BHHEEFT (RS

s W7 RNRVNIEZEERE LTz insilico screening % 3 « S 5(TH HBV $HE DB WEESEEREE L 7,
ﬁl‘lﬁ Lf:o
O Cell viability

Target sites (spheres) and
surface within 4.5 A from spheres
B HBV DNA in sup.

Compound database
(169,320 compounds) Compound 2a

2

Drug-likeness compounds

M.W. : 350 - 600, Donor/Acceptor: < 13 Docking pose of compounds
Rotatable Bond: <7, Log P: 0-6 with high score 100 o 1
Interface 9 3
e analysis l /fL =
N NH 8
AN, 2 50
cl
Selected
- - compounds * ECSO: 6.9+19 UM I
| In vitro anti-HBV assay | - CC502 > 100 |..IM 0 - ) " ” \ » ”
15 : :
Concentration (uM)
» Insilico screening 2& Y EIh /L&Y H 5, FEIRHY Compound 2b
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O Cell viability 100 1
L
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100 1
o
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[¢] 5]
N NH g 504 c :
| /)\ /)\ k:
NTOONT N . ECs: 5.8+ 0.9 uM
CCs: > 100 M . L
ECy,: 25.6 £ 13.4 uM oH 0 016 08 4 20 100
CCsp: > 100 uM 0 016 08 4 20 100 Concentration (uM) 24

Concentration (uM)
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Fazle Akbar, MBBS, MD, PhD
Department of Pathology,
Protein Science-Center, Ehime University Graduate School of Medicine
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NASVAC: A New Drug For Chronic Hepatitis B

NASVACDRTI:
HBsAg and HBcAg (Each 100 ug/Administration)

RS BEH KUK T

Schedule of administrations and follow-up

Week 0 Week 12 Week 24 Week 48
-------------------- S - ———————
T 7T 1717 1 T 7T 1T 17 1
Nasvac 4 Weeks Nasvac ‘ Treatment-free ‘
First cvele between Second cycle, simultaneously: follow-up until
Five IN administrations cycles Five IN & SC administrations week 48
1IN dose: 100 ug HBsAg 1IN dose: 100 18 HBsAg
100 ug HBcAg 100ug HBcAg
1 SC dose: 100 ug HBsAg
100 ug HBcAg
Upto48SC
L B BN B BN BN BN AN AN BN BN BN AN B AN BN BN BN B AN BN BN BN BN BUSRsAsewedii N |
cmm=/ emee———— /) mm————
PeglFN Treatment-free
' 48 SC myections ' ' ' follow-up until ‘
1 dose: 180 ug Peginterferon week 72.
PegHeberonm HeberBiotech

' Blood extractions and evaluation of the virological; biochemical; serological and
hematological vanables.
' Nasvac administration

l PegIFN administration
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NASVACORFE#ZiE

EEEREEE® Proof Of Concept, Animal Study, In vitro in CHB, TEfEKA
(Bl REHXOF1—/0)

(HBSAgEEH T I F > TIIZNEMNESNT)

m Phase I/11 BRAR:NER18% [E1EBEIAF X
(D557 v akKeEER)
m Phase III BEERNER160 %4, peg-IFN & DLEESERER
(D557 v akKEeEES)

BEs 7> OJBBEBEEE (F1—/\, 727&EH, B, /(>
D57V )

B  HETNASVAC HEIE L TERSNS

NASVACOBEM & EL T OO0 aBREDS S8EIIL—TT

NASVACOBEZNHED A 1 =X L7 f##fT
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