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as applied to the diagnosis, % 6 [E] A A< RNAi #f &, /A
BM,201488 A28 H, 77 TV VARTNVIEE

13,fE B, =M EY. BE PRE. 8 BFE
HA XE, RA B BE REMARERCKITS
MRS IR 7 Y Y — MWD ERFHEROR
52,The analysis of biological significance of exosomes in
replicative senescence.,55 6 [B] H A RNAi %R, 5E
M,2014 € 8 H29 B,/ 7 R Y VU AKRTIVIKE

14, ILAGH, BAXE, IBAER, HERRK", MEE
{tEZFEF S microRNA OB AT J —=
7 High-content screening of senescence-associated
microRNAs, ¥k 26 FE BAEFMAEEY —27 &
3 v 7, BFRFEHN,201493-6 R 7 FRT L
BO%

15.HE RETeEATRE, v1 70 RNABKRESL
AW ERERE~OER,E 24 B B REREFSF
£ VRV Y LA THEN201449 A 28 B ATEE

16, HER B Z{LHFEREBEEORR, FER
[SREAIZE~DFHE ] & 28 EEE, KIRATF.2014 £4E 10
B6RHTFERIFA 7Y A REZ—

17. Z¥# BF. BA WREREMEHETF. &F 0.,
WA B, BHE BB, 7VINv—BEICRBTD
Mg~ A 27 1o RNA OFFHT & 2B ~D 5, Analysis
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Alzheimer's disease toward application for the diagnosis,
8 37 B ARG FEWFRHE)IREIET,2014 £
11 A 26 B,/%V7 4 &

I8 fEKELE, WAXE, IBAKE, HERERRE",El
ZFEEIT 5 microRNA D RENED AMARIZIT 58
BEMEAT, Analysis of senescence-associated miRNA that
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RS IEAMRIET,2014 €F 11 A 26 B,V 7 4 3R,
O WAER, EAXE, BAE, HRREZ
nomicroRNA 2 X 2 iR EBLLF EELE O E
BA ,Elucidation of mechanism underlying cellular
senescence induced by miRNAs, % 37 Bl HARLF44
s 3| BARIETR,2014 £ 11 A 26 BV 7 4 =
BRIE

20. Yu Ninose, Sayaka Okamoto, Ikuko Takeda, Tets
uya Takahashi, Masayasu Matsumoto,Circulating miR
NAs as liquid biopsy in Alzheimer's disease and panc
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AT MBI MBS RS TR FER LA sEE2E
(B BT AIZEE AL ST R 5 3E)
RS (FR264EE)

B HBV 4o i & 4 A HiF A e F v~ 7 ZDOB% . invitro HBV YR DR ST

WHoemHE « i ZE

FUER R R AR e E S FE R

HLZRNBSE  FEED

B E

RGBSR DBISL 2 ED T,

HBVEEHLT L 0 57 & 5 AR S iE IR 203 . BEUFT A DI BT AR -OTR BRI 13 <
BE5LTWAZ ERMBILTWA, AFFFERRE T, A EM IR ZIICHBY
U A VAR EFEBET L LWVERTFHRE VA ZER L, b MTRRB R L 5
B DB T B D TN B, v A 7 a7 LA EAVWEBETRE a7 7 A VR
By Bid, HBsHUR & v /)7 & A Rl BB S S gk~ U A DTk I, &
EFE YA P IA VEERLRTFORBRENBEFEICA L TWNWD Z EBHER I F
7zin vitro HBVEYLE 5 /L & LT, TALEN/CRSPRZ V= BIc FRREER IR 2 V& A L. BT
EEFMIBIC B W TDNAY 4 VARG Y —3FD ) v 77 7 MEITU, # LWVHBV

A. WFFEEHY

B BUFFSE 7 ¢ L A(HBV)EELE 1213, A&
PERFZC, BUERTZ. 1BHERFR. EEEMEF
¥y VT &, EDDTEHERRBRFENED
FBIENRMBNTWD, ZH L HBV
YR X D SRR DIAICIX, U 4 v
A DSEES U T B ARI S o3 2 S B v R
DRREEE R LD, M T, 4V
A—TxaRERT e J/-AIC LD
HBV IZXT 25T 4 MV AFIEICEL TH,

ERICHFET DRBERDINEEE OB

HBs HURDE R & ORRITEEIREE L 2
T DI ODUESRME LD, LT > T,
HBV {BEICB T AF LVEIES—7 v b
FHERTHEHIZIFI.EBVICE D EESN
BRI GIEINE BB LT in vivo BT
NVOBMBEETH D, LOLREL, 4

/DERIZ HBV B Lzt M OBAICITEE
XY VT B0 ERRIZ, BT~
U 2B THRESICOT TS HBY
PURIRRBEET 2 L RBERIREL 2o
TLEW, FRERELRNZ EXMbH
TND, T, FEHFEMEITRASIC
HBV HURF /37 % FFflfa e Za9IC 558,
TARIT VAV 2= I TAROE DD
BETNVERMERD DD, LOBLRHB,

HBV 1B 6 D% / AHIZ promoter <
enhancer TF—7EF L TWNBI &b,

FRIREID DRI Y 4 VAFUREZ 7 D
RIEAMIE LT VOBEREDLOTH
BThd, 22T, ERFHEEICITMRLS
HEEIZ Cre ¥ U7 2 RBT HBETHE
<7 AL Cre iZ LD LoxP D2 fEFIZ
X 0 R7EME T ¢ )L A promoter BRF % & £ 72
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W HBV HURZ /37 2 BB T A EETFH
B I RABERL., TNHD2EDET IV
CTUREREBTHILICLY, FFRELT
DRBISEDOFERNFIEERL BAFRET IV
U ADFHBERE BT L AR ER
BOBEBET B,

—7J. DNA 7 4 VAT 5 HBV M THE
AR BRI, BEARTFICED LS
IBEIN, FOXHTHmMY 4 VAGKEIS
ERFEINTODE DT DOWTIEARERE
BEV, ITHE, DNA U 4 /v ARREERO B2
BERICLDIHEBRAE -2 LT,
STING-cGAS BEMPEEREFIZR- LT
WA ERBALNERS>TEZ,DNA B
P —TH DB GMP-AMP ¥ & —F
(cGAS)/ 5 D STING DIFEMALEZNLTY
4 VA DNA DB NDH T &IT kY T8
AV E—TzarsBEESh, FLU A VR
INEPEEITAZ Lo TE T, L
L7235, HBV DSHFHERRIZ R U72BRIC,
HBV DNA B ED L IC L TEERFIZR
I, LU ANAISEDRFEINATND
PICOVWTIEITRAREETH D, BELE
FFABAN S DT 4 LA DELHER T T
BIDITiE, T RREIREDZ LB
BUREERIEIC BV T b HBV B0
U — R EIEME LT D 2 L, LW
HBV HlEgEIc 2R b0 s #ifFsh
%, FZT, Tho0MENE I —&E
Frwe/ v 7TV LIRS E
BE L C HBV BYURZEMEZRIET D2 &
iZ X0 HBV SO FHEEZ R ST
B LT LT, ZDOBMEERT BHDIT,
[/ CAFRIEIC T B T 2 ILAEEFREOIFE S

N—7" L DILFABAFEITL Y  TALEN 72 5T
{Z CRSPR system Z AW72 3 LVWVEE T
BEMZ X2 invivo / v 7T U MNiTFISEE
HIROBILEIT o 72,

B. #FFEHIE

1. 8 BAEFRET N~ T ZADIER ;
EERIFEME TR CHREMIZ Cre ¥
NI ERRTHBLTFURE~ TR E LTI,
Albumin(Alb)-Cre-ERT2 < & 2 2JEF L7z,
v AMERD DDA RT 7 FELT
1L, Cre Z5EFERICT 2 72DIZ, estrogen
SZREETICRBERERTEHEAL, A
FEME estrogen (ZFUE$, tamoxifen {2 i
THHEEERFOTERA estrogen AR
(ERT2) L Cre DEEZ v 7 E%E b
Albumin promoter BLFID FHEIZHEHA LTz =
VANT 7 NEERLE, £, BHGE
AOME Cre /X7 ED U — 7 OFEM
NEETERWZD, IEFERFITII Cre
AREL AL TOVRVWEFEORAIFEH
Cre <7 A& LT, Mxl-Cre ¥V R b0
LCHETZEDDZ L L L,

177, Cre 12 & % LoxP O##Z EFIZ X
Y promoter FRF% & £ 72\ HBV HUE & v
NI ERBATHBIETHRE~S Y AMERDO T
DIZiE, CAG promoter FHEIZ loxP THEA
ERBEES VI (GFP R B E . E D TR
\Z HBs HURDOELFERIICEBE L=
ANZ T REERLE, T7b5B, Cre D
FELRORACE~—I—5F &L LToO
GFP % F%. L, Cre DTFAE T Cid LoxP D
BXERIC L o CHBs HURERHATHZ &N
S CEABEL LTS, ZDavAET5 7
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kD= 7 AR~ injection & FEfE L. HHAY
L BT AR L FO v U A%
BRIERIC AR 3 T4 URERR LT,

2. in vitro HBV [&YL A DKL ;
THE.DNA U A N AKDE o —5F
& UTRE &7z STING, cGAS 1255 H L.
INDDOBBTFESTER v T U LT
BRI R AR T 22 LI L 28 L in
vitro HBV Y7 NV DVERLE T o T2, 1ZH
BTO/ vy 77U NEFE LT, RUHF
FRHEZ TR D IUARBZOWIE 7 NV—TF
NEMALTAEANLIXI LT —EDOOEDT
D TALEN #HiFx2 B Wb & & bz,
CRSPR/Cas9 system b [FIFRFEIT CIEA T 5
&b, EKREFEERE LT, YRR
WEXY L FETXBENX LD TALE %
DNA fE& KA A & UTHIA L7z TALEN
TiX, TALE 138934 7 X VB L2 5131
SEERR IR LBENDRoTWE, £0D
Y HD12,13F B OT X/ BROEVD DNA
EERBREEEIRET LI &b,
STING, cGAS TN FICHIGT B 2=y b
DYEREEIT o 72, F 72, STING, cGAS (T4
B2 FRRELS 2 F 35 CRSPR Z#E# L
FLYF T 4 VART X — R ER L,
HepG2 HMIIE~DEAZIR L BRFHEED
REFRIE LT,

C. WrHER

1. FHEBAFAET L~ ADER ;
Cre 2L % LoxP OE# 2 ERHIZLY

HBV FLRZ V7 2 HEBT HEBFHE

< 7 A(HBsAg-flox =7 R)& | FHFEA Cre

_28_

FEBL~ 7 A (Alb-Cre-ERT2 < 7 A, Mx1-Cre
< 7 AR HZ L L0 EEIFEEM,
W HBs HUR & BT 5 2 fHDOET L~
AERN UTc, 9B, FATT 8T A v
HOFL < 7 A% VT BERIFFE M GFP
FEOWEETHZ &, b RFCmFIC
HBs JUR & /R 7 BB FEL - W Sh b Z
EEMER U, L Lads, HAH 1
WHE, 2 W% O~ U AR IEE B
RIEFMIAIRTENTHD DN oToZ b,
BEAEME DTS & L CORBIEEITZ LW
REME R E Nz, L L7ans, R
M »bMHELAE RNA 2 Wi
Real-time-RT PCR fi##r2> b1, FEHIFFEIZ
FVAE—T xa )y FHREEFOFEEN
FEHINTWAZEPHERTERED, 4
< &b HBs HUR~ORESEIIER S
NTWadbDEHEESNTE, £Z T,
Alb-Cre-ERT2 X HBsAg-flox ZH< 7 Z D
HBs FURFEIE O P T OBETRE S
77 7 A V% Agilent £ SurePrint Mouse
gene expression (8X60KWZ L BH~wA 77T
LA FRAT % S LT, BBRERVNZ L 1T, HBs
PURZ 37 & RS RICRR S
i~ 7 ADFFEB T, SEIERTA
N A VEEBRTORALINEE AL
CTWHZEAmEREINTZ, FTH,
IFN-lamda S Z/& 1, Pinl, IL-17 Z&EE
BFORBELAPEEINTVDZ 23
Motz b, HBV AlkRYeis o 1H
fEIREA & LU, IFN-lammda 3 7" /UERE&
i EBNER AL SN TV A ATEEMES IR S h
77



2. invitro HBV B3R DRI ;

STING, cGAS ZIZIITHRFER 72 TALE
2=y h72 5 TNZ CRSPR DFREHEIT,
Z I TALEN A2 &4 — & CRSPR E
ANBLVF T 4 VAR Z—BER LT,
TALEN i3V RZ7 =7 ¥ 3 12k ) Hep(2
FARIZEA L, puromycin TOEL I T3
v %4 o 7=, TALEN #H A % 1T - =
homo-knockout #iiE CiL, EWELETF DR

BRREED 431 T E TUVVRWETREMERS,

ZF D1 D real-time B & PCR DFE RN HRIE
ENTz, ATk LT, CRSPR E AR T
IZ. ERIT cGAS, STING FE=FARFEEN ERL,
TETCWNWD I &R ENERTEBO target
sequence 72 & TN real-time £ & PCR 2> HFE
B TX7-7=%. CRSPR BEAMAIEZ H T
HBV REYLEBR % 1To72, CRSPR FEEH 1L v
F T 4 VAR F—0D HepG2 flfa~DE
A%z, B BUBHEFREFANOER LR
HBV B E & B #icim L., 15EM[%I
MRREIN 21T o7& 2 A, ¢cGAS /v I 7T
7 MBI TTIXARICHIRF O HBV E&lF
MIEEN EA L TWAHZ EBHALNEZRS
72 ZAUZXRF LT, STING / v 7 77 M
T, v bue—/VHifE & B LT,
HBV B3 OFINZ L 5 iR HBV 8
HAPRGEEOZEILITFRD bhiRh o7,

D. BE

EHIFEMEE ORI HBV iR~
VXY B RN RE T D P T R
Vrxoy I URERERTHILIZLY,
b b BEFFHBREZ B L3 L B AT
RETNVEMOBEL BT Z & 2R W%

REDHEL LTW5, ffflla~? HBs #1
R LV REFN TR BIIHERE T
ZERREETH 72, HBV IZKTT D BR
RIS EEE M L=V A N A U RBBEE
2% HBs HiERFITEB TR D DL =9,
ETNI U AORBAL LTI —EDRRE
EEAZENHEEbDEEILND, 4
#1%, HBs FURFEHERNCH 5L HBV
PERERICIVAEZMMLTEBZ &I
L0, U4 NARTHT HEERERE DR
HHED TN FEtE LTS, FFIC,

in vitro \IZB W TEEEMEZ AWz HBV &
PRERBNTHIEICED, AR U —
=V T UTRER S genotype R I E &
RERY 4 NVAEBE A MEREE BYE
BRICBEIRATAZEZEELTNL,

E. ##

FF& & LT OREREDELI FIEER B
BFFRET N AOFTREARE BB L,
FRIFFEMICATaA R8I HBY FURS
R BRBRT LB THREY U R EERK
L. HBV (T3 % B R Z IR B DRENT % BF
15 LTz, 77, invitro HBV EYLET /LD
L% ® & L, TALEN/CRSPR % f\ 7= DNA
U4 VAR T ORERBORELS TR
BEIT - PR M ORI &/ L T
<o

F. REARER
FrRoF=H2 L
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EAFERFEMEERE HFRAERREAIIEE
(BEUFFRBIZRE AL EFsEE3E)
SRR EE (ER26FEE)

Analyzing host factors regulating HBV as tool to develop HBV drugs and mouse model.

WFze4y4a%  Hussein Hassan Aly Ibrahim, ESRREVEMERT UANVAEZE FEMFEE

WREE

There is no immunocompetent small animal model that is permissive to hepatitis B virus (HBV) infection. We are
trying to identify the host factors that are required for the species restriction of HBV infection in human and
chimpanzees, and use it to construct an immune-competent transgenic mouse that is permissive for HBV. Also
we are trying to develop new anti-HBV drugs targeting the host factors required for HBV life cycle. The block of
HBYV infection in mouse cells is reported to be at the entry level, since all other parts of HBV life cycle can be
efficiently recapitulated in mouse. Recently, sodium taurocholate transporter (NTCP) was discovered as a new
entry receptor for HBV infection. However, no HBV infection was reported in mouse hepatocytes expressing
human NTCP, suggesting either the lack of other host factor required for HBV infection, or the presence of a host
inhibitory pathway in the mouse. We are screening for host factors affecting HBV life cycle and studying its
effect on HBV infectivity on mouse hepatocytes, and the discovery of new anti-HBV drugs targeting these host

factors.

A, BIFEEERY

The aim of this study is to understand the anti-HBV
immune response and to utilize this knowledge for the
development of novel and evidence-based therapeutic
regimen for chronic HBV infection. To accomplish this,
the primary aim of this study is to first establish an
immunecomptent small animal model supporting HBV
infection. The intermediate objective is to assess if an
evidence-based and innovative therapy can be developed
for chronic HBV-infected

information. The final target is to provide a strategy and

subjects with retrieved

road map of immune therapy for HBV patients.
B. G
Host factors affecting HBV life cycle:
We work to identify host factors regulating HBV life

cycle, and design new anti-HBV drugs targeting

these factors.

1- Screening for human kinases regulating HBV
replication: (started from 2013)

Using HepG2-AD38.7 in which HBV

replication is inducible by tetracycline off system,

cells

and kinase siRNA (501 genes) library, we screened
for those regulating HBV replication in the cell.

According to the function of each kinase on HBV life

cycle, we classified our results into kinases
suppressing HBV, and kinases required for HBV life
cycle. '
Mechanistic Analysis of TSSK2 function on HBV
replication.

We Used protein/protein interaction studies,
overexpression and silencing, deletion mutants,
RNA/protein interaction, to analyzed the mechanism
by which TSSK2 suppresses HBV replication in the
cell. As output for measuring the effect on HBV, we
used southern blot, and real time PCR to measure
HBV-DNA, we measured nuclease resistant core
associated DNA, we used northern blot, and real
time-RT-PCR for the detection of HBV-RNA, we
used western blot for the detection of HBV proteins,
and we constructed core, S1, S2, and X promoter

luciferase reporter plasmids to assay the effect on

transcription.
2- Screening for human helicases (133 genes),
GPCR (380 genes), Nuclear receptors (52

genes), Cytokine receptors (116 genes).

Using HepG2-AD38.7 cells in which HBV
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replication is inducible by tetracycline off system,
and siRNA libraries, we screened for those regulating
HBV replication in the cell. According to the
function of each kinase on HBV life cycle, we
classified our results into factors suppressing HBV,

and factors required for HBV life cycle.

(fRERT ~DELRE) Ethical

All mice that will be used in this study will receive
human care and permissions from institutional
review board to conduct the study.

C. WhEERER

Host factors affecting HBV life cycle:
1-  A) We screened 1182 host genes affecting HBV

replication covering the following: 1- Kinases

(501 genes), 2- Helicases (133 genes), 3-

G-protein coupled receptors (380 genes), 4-

Cytokine receptors (116 genes), 5- Nuclear

receptors (52 genes).

B) We are currently analyzed by mechanistic
analysis.

2- Using the human Kinase library, we identified a
new pathway suppressing HBV replication.

A) We found that Testis Specific Serine Kinase
2 (TSSK2) expression was induced in liver
cells in response to HBV infection.

B) TSSK2 kinase suppress HBV replication
through its interaction with Superkiller
Viralicidic ~ Activity 2-Like (SKIV2L)

helicase.

C) TSSK2 phosphorylates SKIV2L helicase,
and this phosphorylation is important for the
binding between SKIV2L and HBV-mRNA.

D) This is followed by SKIVZL mediated
HBV-mRNA degradation through the RNA

exosome.

D. &£

This year in the HBV international meeting, it was

reported that while HBV and HDV are using the same
HBV surface antigen to attach and infect hepatocytes;
HDV infection was possible in mouse hepatocytes
expressing human NTCP (the newly identified HBV
receptor) but not HBV. This suggest that the problem of
permissiveness of mouse hepatocytes to HBV infection is
not at the hepatocyte surface, but may be another host
factor is required in the early steps of HBV infection, or
an inhibitory pathway in the mouse suppressing HBV
infection in the early stages. To identify the human host
factors required for HBV life cycle and its effect on HBV
infectivity when overexpressed in human NTCP
expressing mouse hepatocytes, we used siRNA library
screening.

Using the Kinase library screening, we discovered
TSSK2 kinase to be induced by HBV replication in the
cells. We also found that TSSK2 further phosphorylates
SKIV2L helicase. SKIV2L helicase was known to
identify and degrade invading viral RNA in the yeast.
RNA degradation is carried through its interaction with
the RNA exosome complex. No similar phenomenon was
yet reported in human. We showed that phosphorylation
of SKIV2L helicase in human by TSSK2 is important to
bind with both HBV-mRNA and RNA exosome, and is
required for the degradation of HBV-mRNA through the
exosome complex.

We are recently planning to use this phenomenon to

- To study its effect on HBV
permissiveness of mouse
hepatocytes

2- To develop a new anti-HBV drug
targeting the degradation of

HBV-mRN.

E. f&#

RNA exosome complex plays an important role
regulating HBV-mRNA levels. This is mediated through
the interaction with HBV-mRNA bound to SKIV2L
helicase. SKIV2L helicase phosphorylation by TSSK2

kinase is required for this binding. We are aiming to use
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this phenomenon to develop a new anti-HBV drug
targeting the degradation of HBV-mRNA.
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JE A BRI Se R B & T4 TR B FR L F g e
(B BUF AR BIHESE L S FE S 2E)
SrENFsERE S (FRk264F )

B BUFS 0 A N AR T IR AR D B T8 ERF ORIE & 7 A /v AHIFEINEE O B F

WHgesEsE ko WIE

JE B R EE R e I o SR A ST 9T e

2z

MR E

FOBBEITI FETH D,

B EIFF4 7 A LA (HBV) ORFIERICHOWT, BEEF T A ESCRT H AW\ Alix,
tetherin MBI ET 57 L AR LT, ZILHICOWT HBV HEHE &2 I3 5 HiE st Ui,
Core BERHE & Alix DEFENLMEAERAZEET A DA NRFETHIH EEZBNT,
ftilZ Autophagy @ HBV R FTERK DB SIZ DWW CIIHEERBENE LN TR LT, &5 12K
SRMETH D, S%IT. Fa BRI FIEIC L o T, HBV HIEICBE T 2= iE R

A. HWFZEERY

B BUFFLR v A VA (HBV) ORIFTERIC DWW T,
FEEEN DRI R BME Ui-, SEsffaic A LR
BEFEEALTHBVEREEZTVATAD
AT HBV EHE. #1Z HBs & A VW Core EH
BHEREHELTUANVAERT (VLP) ZELESE
BYURAT BERAVT, RIS LE RS ERF
HAVIIHENCEEEZRFE. e RFET
BT D, BERFOEFCONVT, MLl
R - FEMFERREIT 2TV, T O/ERARE
AT D, XBICHEE SN BEERTFZEERN
HDHNTHEENICEET AR FEHEL T, HBY
HEREMEEEZ R L L HBY B2 ERETH7200
45,

B. H#EHE

HBV /AE YE #k (Accession# AB206816) % ==
WHW, ZO14BELS /) 280077 XIF
% BRI HepG2 3 D VME T23, 293 TIZE A L T,
TANABRER TR ERBZ S, HDHNIE
HBs BEHEZzEMTHRASETELD VAL RE
®IF (S-VLP) . Core EHHEIZ LB VA NV AKERL
F (C-VLP) ZHW,
EROBEZRFOREATTAI RHDHWIEFI
T NRTT 4 TEERE DNEEE) 2RV,
¥ B\ X CRISPR/Cas9, shRNAI, siRNA % FV /-
IO ITOIN I EUEToR, BERF
& VA NVAEAEOHEEER R RITEE T,
B Z B LTRMEE TRE L7,

C. WrEkER

1. ESCRT (Endosomal sorting complex required for
transport)

&/ T RS, MRESRHICESET 518
ETEREEEHETHY ., HIV-I 213 LD e T5%
P Ra—7U A VAOHZFIMS 2 &R
SH TS, HBV,C-VLP HiZFiZ. ESCRT #iE%
FES 2 DN EEETHEREE S W, 272<
&b BBV F D I ESCRT 23BE5 LT3,
S-VLP HEFFIIAE SN 272D T, ZBhFDH
FIIXBEE L CWRWAREER & D,

2. Alix (ALG2-interacting protein X)

Alix 13 868 BRED VFHI ST TH Y | JEIZHES
9%, ESCRT OERERED—D>ThH DN, B
THELZEBH YT, =7 VY — AR, —ZHD
TANVAHIEEZRB I TEEZDNTVS, Alix &
Core EHENEERETHIZLERERL., T0OX
NEZNORES RAA VERE L, Alix DREE

BAED—¥RT, HBV, C-VLP OHZENIHI &5

TEREELTBY., TOLTEKNDNEREEKL
L TEWTWARREMENH D, S-VLP IZiZ&< &
BE2 B2, ELICHERPMLETHSD, HBV
DHZEIT Alix & Core EHEDEENEETH D
Tl BEHEELEDND, ThEHEETS
L C HBV HBEMFIZIENE LN D REEENRH 5,

3. Autophagy
F4IILC3 23, HBs BEHER preS2-S EHE.
preS1-S2-S ERHE L EF/ETHZ L ZRWIELT
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B Y HBV HZF & autophagy & OEIER DI,
HIED & Z A, autophagy FHEH| 3-MA X, HBV
& BV X S-VLP, C-VLP O HEFIZEER 2 &
ST —FER/TND, —J7. 20112 HBV HEFIC
autophagy 23EE L TV D LWV IHIRIXIBFEREN
TRY, EHIZERDHMEA. & DV i autophagy
RERZ FAWTRE DB LETH D,

4 . BST2/tetherin/CD317

AV E—T7cu HEED Typell BEEHET
HY., CRIBIZGPI T VI —NEET DI & T,
N i, CHOMF CHRICEET D 0FTH D,
HIV-1 IZ8W T, MERE TY A VA2
BlEBHAZ L CHERMAI T Z EXHLMNIC
2o TW3B, HIV-11XZD Vpu BRHEIZ L - T,
tetherin DIER & RIE{L L TV 5, tetherin X 1BFI%
BB L, C-VLP DHZERFEE L2V, HBV B
L OS-VLP OHFELHE LT, o T tetherin iX
BEMICUVAANVAHFEREETIEE LD,

& Z AN, HBV FifRiY: HepG2 B3R (T23
HEE) Tid. tetherin D siRNAIZ KB/ v 7 &
B HIERIFEHR THBV OHIFIIEEZZ T 20
VWO T —EZNHY | BRI T tetherin
DEVE ZEDETHOEENRD D Z ERHERISND,
HBV 5 tetherin DFEEEA» LR D X 5 72
MAENTEET A RSN H D . ERIEN,

D. E£&

SEEXEH O HBV HEFICET A EER+%
F.isd LTRE 21T o7, HBV HZE~D ESCRT
DS ILAETH > 7=, ESCRT IXAEMRITHIAER
BExE2LTCNBEDOT, VA NVATHIOTDIZEE
THIEIXRETHD, —F T, Alix DEEED
—¥R2S DN BE£{E& & L TEWZD T, Alix & Core
EREOMAEERZHEET 5 & HBV HEAEMHIC
DRWHHEARMENRD B, ZOMEEREZHEETS
B FICAEMERBTDLENDH D,

Autophagy 2% HBV O HEIFIZENWNTWBH 0 E 5 0
[ZOWT, BEERTIEER TS5, Autophagy 3
535 Z LA LT iLE, Autophgy DFIFH
[T A RBANC L > T, HAEEFRTHLDT,
ISR HBV #REMHENIZ DR RN B AEEMEN B 5,

A%, MEMFEEHAVWT, HBVERE L
MHEERATAIBERFERRTHZIEETFELT
Wa,

E. f&rs
HBV R FERICEERBEERFEZ W ONFE
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BEEZBRFNEERSDE FRELRERCHEESE
(BEUTREIZFEEA ST FEESE)
SHEMEREE (FH26FE)

NG UvARY z=y 7w R & BTz BEIFTF & O EEE O RN

WroemEE MR 5Lk RBERFARZEREREZREZFERE R

MEEE

B4 IIEEE, NOG-scid, NOD-scid #EF & & Lz~ VA ZHAWVWTE MFMiE, &
GEMBEEBELEBYE B MR VANVRAERET VEER LB TE L TERELE
(Kosaka et al., BBRC, 2013), = O BEEEF < 7 AT ERE B AlAMEITFAIGREZ DA
ENbELN-E PREMEREKRELZERE LZRER, FESET~0 Y /3338, HBV
RYLATHIAR ORIRRSE., MMIEH D ALT E&.. Granzyme A ° IFN-vy L1 _FFH 358
bz, FT-. FFENICIE HBV 287 CTL AH &, AEF X HBV BEY
CTL iz & % HBV B TR FE SNt NEERAET LV THH L EZ b,
F72. HBs FUEIIRRMEIL L, HBs BBt L o7z, SO THIREZZR L LizE
FlTdH % CTLA4Ig Z AVWT T HIRRDOIEMELZIFIT 5 Z & T HBV a0 E=E
DBINHICTE 2B EIT o IR, HBV BRI E S N7z, CTLA4 XY U~
FICERIFERAENTWAEATHAEZ b, BREETADEEL LTERATE 3
FREMEN R ENT, £, FAET MTHRESESE: T MEZFIA L BARFLX YAV
ADPERREIT 5 L CORER R EIZFIATETH Y BIAVVSHAFIENFAIEETH 5 7 EE

HRHDEEZDND,
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R EICEETARFOBREL BN ET B,

B. #FZEHIE

BEAERETHHNOG= 7 A |Zthymidi
ne kinasei®{s ¥ %transgene L7=-TK-NOG
T T RIIH 7 u e ERETAI LiICL
D~ AFFHBEEZEEL, BREShbd=vTF
ZRMALTCE MNTHEZEBEIEZZ LN T
X B U RETFTNERWTCE T2 B
L7zt FIFHIIRAX A I REER L, &
D~ ACHBVERBEBERZOMBE AT
HBVEZ: &7, HBV DNAENR T h—IZ
¥ L /-HBV#EESE %I, BRAMEERXE
BREOBENLELNZE hRMMBERERE
BMO) & HERE DEICTHB L EERE T8

A LTz, PBMC#AEZIZ< 7 AFFEBE &
OWFERIET DOt "PBMCOERA 2 7 o—
YA M A—F—TTHNT Ui, EMFEFR DA
LTVv~v, YA b A > L~ HBsHL
R, #ifE, HBV DNADOEEE®ITo 7,
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AMFRICE D DEMERIT, RERFEYE
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