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CRISPR/Cas9 % Jurkat Ml /haRlL —arlL, /nm
—AbL7z, PSGL-1 D/ I T INIT ) A —sx vy
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YuE DFEAT

Jurkat-PSGL-1-KO HiIf8lc= T ar A VA 71 2GSt

ANV ABETEA R L2, PSGL-1 &/ v 7 7RI o

Ja—= BN Th, T RYALA T TR ZE PR R %
FHELD) T2, LIZA>TPSGL-1 O /v T R T
WHZEE T TayA)LA 71 O Jurkat FKE OGRS
WL PSGL-1 AU THDHZEN BRI NI,

Ve AT IE# ]

(4) %5 R FPI4KB/OSBPITAK FE L R WNAR U A7 A )L A28 5
BOfEHT

Wi 4R 38 L L 7215 =K+ PI4KB/OSBPICHE FE L 22\ ViR Y
FIAN A BARD N5 G| &R & AT o T2, [FES T2 R
DHYE | TANAZ L T BOHIZ R 270 722B-Q20HZE
DEFINZNECARHATH-72, A EOMHT T, 2B-Q20H
R D M IS ER T~ DU AN AER ORI
EBLIRNIE, 2) BIROZER L T3A-R54W, 2B-F17L
EERD2ODHDGENTD I AE FER T ~DUA VAR D
KIFPEE T iF 528, 3) 2B-Q20HZ $4 1L PI4KB/OSBPD 72
WHIIAD R TCOTANABIED RN % EiFAZE, &AL
e ZNHDORERMNS RUATA N 2355 EKW 1
PI4KB/OSBPIZ S IR DARATF (VA /L AHEH-L 0 A )V ARL T
B\ UANAGEE) 2L TR, ZDIRIFEDMRERS DT80
1372 Eb3DDE RPN EESNDZENRBI T,
[ H IR BB

(B5)/ N A B A3 fRERR I B 59~ 2 0 T a A L R ATL 18
TN T OHER

WEAEFEICPERE L7 EVT1-GFP Z W\ T, =T ayA /LA
ATl OATEBRICE 5§52 LN PSS/ iR BEE 53 fif
B OB T HELFHAG L . S O Rl 2 D 7,
CEEPNEAL, PEATNERR . A A OR B AR P Im AT FE0T)
MEL BIREE EEMR—. WL HKEZ FH
WEE BB | AT A TESE]

(6) ML TR L BRI Y — A T A LR R D F i
201845 H 1V, AFPH HEH YL IE B A xf Guk b7
0. E PR AR OB 2D BV TN D, TRV B R
HERBDDEBOYP— AT A B W - TR 5
FH&X T EERENDORIAT AV AREITMSAT
HY, =T aTANVAATIRCAFPRIE~D B 52350 b
TWAEV-D68% & 12 NPEVIZ DWW T, TR RO &% 52
T DT ENHELES N TD, 202 14FFE S, WHOREHEYRIZ
LBERVATANARAEIZ DN T, ENHE—DOWHORERY
F AN AT R T D REYIF A )V AFE T FE fi A B
WL T=,
(BT 70T, BLAT R — WATIER ., & HIA, A HIEKRR,
FERAIE E]
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5. RUFTANADNNAZT =TT 4 R OS2V 0T
AV AT BT DA
(DERGIEGAT T 2 - B MR AQMARY A U A )L Ah
TP )~ D et i

BUFE . PEF fRAfifiak & L TR 2 BUARY A AL A% EY
WHZ LN RDDIE, U F SR A2 R & BN TIX
A LT & DR THD, ZHE T, BYE AT TR
EFEICBITDRIA YAV AT FOH A E 1L A6 C
FRESNTED, TXCOHBC, 2 WARVATA VA%
FEHELIZZEN D, 2017 FEREND, 2 MRV A T AL 2
TG AL E BRBR T GBI A VA I L T
%, HIFAEC, $EkIEY 1 BB L3 BIRYA T AV A%
DR FHUAAG I E & FEhE L YA A VA T 2 R
FRRIHUAR I E &1 T 72, 2021 4EREIL, 5 MOS0
1,185 IMiEMMARIZONT, 2 BURYA DA L 2 Fod (i ]
ER IR, B R 45 A A 2 LT,
[VEATIERS . B2 AT — . A 72F, A HE KRR ]

1. fFRVANVRIZE T2
1. A BUAFR ALV A (HAV) (2 BE 3 D52
(1) LR—F—EETF%2F> HAV 225 HAV (K455 7
{b&EDBER

HAV OHGEEIEIT IS b EMERRF T8I0V
ANAT ) BNV T 25— EBAR T3 AZhiz HAV &
Huh7.5.1 AR, 1280 FIED A FIG M E A~
FV—=DAI)—=7 % Ehi LTz, MinEEE RS HAV
DA F BRI E T 2B W EEHR T-, D)
HOYE DG ¥1L subgenomic replicon DA HHIL 7=,
BRI ANVAERAEZRUTAL AL, Bnd il m 7
? HAV ([ZBWTH IR R AR DB, ZOLEY)
R T HAV ZAkT 58 SEHNT Uit a 5 L7
TANABGONT, Bl SR Mt BRIy AL ADZE R
HOAL & SR D BRI 2 AT 2 oD T D,
[ERASEAT | AR FBRAS , A3 CF3F) B35 (B BE=R) | 65
AL, AR KB GO E A G BFFEAT) | ATHA IETE ]

(2) A BIFRTANAD DNA R—ADHT 5 ) KT Yy
DG

ENTEIZMITL TWOEE T IA @ HAV O T, 5
AR CHIERN R D RUVMRETEIRL . ZO VANV ARE %
ra—=2 7L MEHEEE RESE VYT 27— Eils
FEFEA LT HAV 7/ L% RNA polymerase | 7'RE—#
— &I = —DRNIEA LT TAIREREE LT, 7T
AIREAMAUEASE DL, — BTV T 2T — B DR
BRDLITZ, DNA X—2ADH 757 ) L7 Var ik, HAV

DAETRER DI SL O F DS ND,
[gnARTES T, P LB A, A% R AR IEE ]

1|

(3) A BT 4¢ D [E N5 A Bl ) 3 A2

ENIZH T2 ABRTFROFATIRILUIZOWT, FHG g4
RFFERT ., PROERTE LR C o I AR 21T o 7, BIE A
TS IAE R 300~400 {4F2 DS 38 503, 2020 0D
119 PRz 5 EfEE, 2021 b 71 thDOREITE Eo7z, £DD
B, 10RIEOES T IEWREIEL , HTE21T 572, DGR
IEBAE T TA: 90.0%., BAE T3 [11A: 10.0% Ch o7z, HH
T2 TG FELHN DDA RE B D 2 TR A2 B il & 5 %
DI, — R CHREMED @ W I TAZ —RERD BTz,
LE R E 7, ZILbE—., 8RS, AR IEE]

2. BT A /LA (HBV) 124 B3
(1) HBV cccDNA D2 S48 A M I S 518 £ K1 O fig At
TAIVAG ) T C-to-UDE KA AT HHD A VAR F
APOBEC3% > /X 7'&## (APOBEC3s) &, T DL BAEH
DS HEME E S L5 1E DNAETE K - UNGZY, HBV 4 L
DI ET2DcceDNAIAEM T 52 8% | &Mz vz
EBR R THLIZLTZ, HBVE R E B S5HepG2.2.15.7
Mg ~Ar 2 —7xm y ZWIMNT 5L, WTEPEAPOBEC3
B TREORBNTEESI, cccDNAIZE BNEAI NI,
EHIZZE DL FCUNGICLAERE ML E T LA Bm
B ICE RSN ANV A RBEDNE T 22300
ot £, AT —HR—2E WG R T — 2 i
Wb, BHEBRFREEOFKICHE W TERIZ
APOBEC3sD ¥ 8L | FH 3 ETWHI LD e San, B5 257
faCoRE R TR O BE NI CH & TN D FTREMEA RIZ
S,
[(EZ AR —. BB Lusheng Que, Yingfang Li, L
R MR TEE]

(2)HBV MR S G i IR > HBV BRI fifAT

HBV R AR S R B Ad R R 20 # D HBY DRSS
Wraetiotz. ZRHOBIENL DNAZ Sy BEL, PCR % THBV
DEREEHEIELIZR1C, TOMH IR HIZ T EL. HBV #
RFHNTIAL=A HBV 7 /& AT EIA (RrER B AFSERT) 2
AWTHIEL, SHIH RSO R BT D2 L TR
L7z. HBV BPERAR 3L 20 BROB R F RO NERIE,
BEFE A 76, BEE 661, CH 7THIThH72. 2R
FeFIDOREFRIZEY, 20 MR 4 FRIKT preS fHlkA S HBs
SEIR O KB RS-, F- 20 Mk 2 BiiA T HBe HiJE
MPEAEN/LI2D nt. 1838 ~D A DIF AN LS,
NINEE ) =3
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(3) B AUBMAFRBFIZBIT D HBV 2R OUK e —47
> ASEHT

TIREN T F7 2 IN(TAR B SG-F > B BT 5% 2
#H THIO HBY 2 EOR MRS —r AR & 1T o7, BE
Mmi%ky HBV DNA ZHitHiL HBV O£ E£2EHETH8 77
T AN b5 PCR 21T o724, & 7 ViR 07
DDA Ty AETa— G E G AT T~ —%
VT PCR %470, DNA 747 U —Z B Lk Ak —4
A (New Generation Sequencing: NGS) Z#{T->7-, NGS fZ#T
F =B DI AL LU 149,892 U— R Th 7, fift
Broofs B WP NOIESIG BT J- a7 it 28 e LT
HEINTWDLERITIBO o723, RT FBIBICE DT
FRZE ARSI,
(LS 22 MG GE) R, I &)

(4) TAF #% 5. DNA [atfkic 1 Ll L Z L7z B BT %
BEO RT fEIK T B2 Ot

SEGIIE 30 skAR. 2tk AT C o B BB PETIR B
THY, TAF BEBI#A# HBV DNA (TAECMTK F LA
BRGNS 12 7 A STk HBV DNA ot tizgsnd
1.5 loglU/ml Hiite CTREBL , £D% 15 4 A T35S
iz, TR MG, BRAGTE D 2 RA B D NGS fRIT 24T - 7=
LA BEROBE T T al it BILFRD /o7 TR

BRAAETEY rtS106C, rtl224V, rtQ215H D2 BN feRINT-,

INHOERDIRIIZNZI 21%0°D 30%, 16%7>5 30%,
12%538 30%Z AL TRY, IGR KSR RYEICE 5L T
DAREMED R I LT,

(L E SRS, ZHETEE GE)IIREBE ., Nk E]

(5) TAF 5 TIZTTEL ~UL DNA Bt TRaE 5 B AT
RIBED RT FE8IT I/ FE L R OfiF

SEGIIE 60 skfR, 2t A5 T8 C 0 B BB PENTI BHE
THY, TAF 5B 1A% HBV DNA IZEEC IR F L8,
3L ERIEED 1.5 - 2.0loglU/ml AT #% TEEILEL T
BORZFEMEALDEL TR, TRIRBALART, BRAE D 2
RAURD NGS 21T o722 5, BEROZEET F 2 7 it
PEZS FATFRO e o 7oy IR IRBIAAATLY rtT118A, rtL2201
DOEBRNHeFRINTZ, TNHOE RO LLRIZZ L1 58%0>
5 69%, 56%0°5 67%IC EFH-LCBY  IREKIEA BRMEIZE S
L CWD A REPEA RIRE T,
(L E S ZZHTEE GE)IIREE., Nk E]

(6) TAF 25 Tl THL L DNA BMECRGERT % B BT
REBF O RT (8T B B OMENT
JEBE 40 B, B BB TR C o B BB MIFREE

THY., TAF ¥ 5B 441 HBV DNA 135ER0MTAR T L7228,
3L ERRE%ED 2.5 - 3.5loglU/ml Rif#% CTHEEILARIEL T
BYORFEEMALBES TR, TRIRBIRAET, BIfAE O 2
RALRD NGS T EAT 2L A, BEROZEET a7 Tt
PEE RITFR O e To 3 IR BAART I TR S h g o T
rtH156Y O BNTRE B A% IZHBIL 30%% 57, £7-ik
SEBAAARTIY rtl269] DL BB SAIVRIEBRLA AT 44%0>
LIGWBAAT: 1IN ERH-UZ, 2h DO BRI ISR
BAEICRE 5L QOB RTREME S RIB ST,

(L EERSE ZHTEE GF)IEBD., Nk ]

(7) TAF R B4t B BT K E3E O RT ST I/ BRE Ro
fig A

B BUBMEITFRBEIZEBWT TAF #5HENDTERIC
HBV DNA A&t Clho I fiE Bl SIS BAFHIEEFRL . KIS
B4 4 BlOIRFEBI AT, BIAGTR D 2 RA L Rod NGS AT
EAT o7, WT IOIESIS BEM O EE T F 1 7 it 28 %
Dotz 4 FIH 1 FICRIGR RANZB W THRD LI
rtQ215H DOZ B3 HeFESI, 4 Fild 3 FIT rtlL2691 DA R
MRS, HBV BT C 0 rt269 13 [E YL ERT
RITTANARE DR TAN ARINER T — 5~ —
F B2 b RS A THDY rtl269] O TAF
FOSHELE DR BIXE LR DM N L E THLEB 2 b,
(Il Bse  Z2 a2 Q)R N &

(8) HBV Core fEfH 197L 28 878 HBV & IC 52 DR 2IC
DNTORRRT

HBV Core fH38 1971 Z5 Bix HBe HUREMAL % 0 B AlE
PERFZ B 128 T HBV DNA OfK & HBsAg OFatE{k
W5 T2 ERRESN TV, ZOFEZAGICTS
TR IR E Ve HBY YR 4 AWV TR 21T o7,
HBV & 78 C Bk 197 BPAETI L 1971 22 8o 1.38 7
£ HBV B AN IRl HepG2 il ~0E A
WZEVE LN T A N AD Y S DWW TRE L7, £ D
FERL 1971 ZEREZFFO HBV TR IO TR LN
72 T TUANARIFIZNESILTNSD HBY 7/ AIZDW0
TR AAT 7282 A, 1971 B RAICI 197 BpARIE L |
single-stranded DNA (SS)7? relaxed circular DNA (RC)J& V%,
FE RSN, 1971 ZERICIDER AN DR T IR e
A DNA 7V LDOEGAMETLTNEZEIZEDbDEE 2
Bz,
(Il s R P (b R, I E]

(9) Core FEIK 1971 25 BH3 HBV &Y% D cccDNA AR I
B2 DB ZOWTDORFE
ML CYERLL 72 HBV Core fEIK 197 B7 4RI & 1971 28
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BINDTI AV AD [EGL% D cccDNA DA RHEIC 52 5 2 258
WZOWTHRETE T 72, ZIH0 HBY % HepG2-NTCP fifia
RGeS 12 A0 cccDNA &2V 7 )VEA L PCR THIE
Uiz, ZOFER 1971 8 BACII 197 $pAERI L LB LA I
cceDNA AR ENME LT,

LS R P (&b R, % E]

(10) Core FEIH197L ZE B H A 7 /ARIFIED cccDNA A
AT -2 2B OV TORE

E5(2 HBV Core fHI 197L ZE VYA 7 ARLEIED
cccDNA DA LHBIZ B A DREIC OV T Et & T o7z,
197 WF A= & 1971 28 B o> HBV = A5 7% HepG2
FRIZE A%, 7 BED cceDNA 29V 7 oy METHIH
U7z, EOFER, 1971 28 BANT 197 $p AR L LEG LU A 7L
KIFHED cceDNA BRIZB W THZDOIIEDE FLTWD
ZEBHBIERSTE,
LS R P (&b R, % E]

(11) 197L ZEF%FF> Core EH'E & L-HBs HUROFE A BE
2B DMt
HBc & L-HBs & FH'E O EAERICx 35 197L R0
25U T NanoLuc Binary Technology (NanoBiT)Zf# AL
TR 21T -7, HBc & LgBiT O@GH L UG aRHT5
TIAIRE, SmBIT & L-HBs D& 2L RIE R 57
FAIRZVERL , HBe 25 BT 27 T7AINIZOWNTIT 1971
RO DEFFIIRNS DR LTz, ZNHD T TAIR &
FARIZEAL, A AEEH THEBD NanoLue v 7 L%
BIELIZEZA 197 B BAEFFD HBc-LgBIT R T T AIN
T, COBERERTRNT T AINE LT, L-HBs & H
BERNHBAERERD T,
(R ILRR -, LB R b (B BRI E]

(12) HBV A /LZKRICLD HBs HURFEBNRDE MO
WTORR

BRI DIFEREZ 52 HBV-C1 £, HBV-C2 #%& T
FHREIC BE D D85 F 8, ZRICHOWTHRFL 72, HBV-
Cl BRIZ, BEREMET ANV ADFEEARRIZEVDS, B5 EIEIC
W5 HBs BURIZA 7203572, — 57T, HBV-C2 BRIy
PETANVADFEAEIT HBV-CLRICE D3, 553 HIFIC 10 7%
REZ<D HBs HiRE 5w LT,

R 1L BRF- L N2 S ]

(13) HBs HUR D3 W h =R DEWIZ 5 HBV OE RO

jes
B AR REA > HBV-C1 £k, HBV-C2 #EDFEh

DR OB AN R o3 AT 7 M AV T, HBs HUR

SWEDENDFREERDVANAESEFEL, &b
DFIRNOBLIINZ L | 28 FEE AT A VA% FINT,
JRIR & 7228 Bz R E LT,
RS LLOBR - e 5]

(14) DMSO % HBV AN KT TR B D Mt

HBY ORZA~RYSE D84 DMSO ZEin+ 52
CIZIVER RO ERBSROLADHY, —F7 T DMSO iR
FEIZ LD MR ¥ 5E P O AL B A R e b LT D,
ZZC HBV LiR—4 —0A V2% FAVWT HBV YT BT 5
DO DMSO DR FEA iRt L72, HepG2/NTCP flfuCi%
DMSO P 2%& Fhlgs LT 2.5%, 3% b F- &850t~ Tk
RS EF U228, 3% C I M0 AR B 5 B DR T 28 B,

3.5 CITR LRI 3%L A5 Th o723, M LS
nic,
(RS LR T DNE = E

(15) HBV OB EABZDFA LT —ATOUAVAREA
DR

HBV LiR—Z—DA VAP A7 HepG2/NTCP
HMRIZH AL, BisFHA% 1-8 HORE LIFETO HBs
PUR L | REYIEZ R T, H5 2 BIHIC WS HBs #i
JRE IR RGEE LI, — T, LR—Z—7 AL
ADFEGNEIT, 2 B HOREE LI OB rReL 720, 6 H
B —27 T, 20%BI L,
ORI BR 7~ IR E ]

(16) L-HBs #ust & AV 28 HB Vo7 F v OH iR ERED
Heat

BE HB U/ F LU TR CIEDIVIZ S-HBs HUR A
WHILTWD, 20 HB UIF N34 4 CRRY B R 1
FFCEXHENTZT VT THAHN, FDO—F THARB 47312
FHEINRWARIEE D 10%FEEFIEL, SHICF = h—

TNHFE DL RAEF O (D F 2 — 778 BER) Tl
JEYBR LS RRER G AR H D EBMBN T D, L-HBs #i
JUIZ HBV OEYeL & 74— ThHDH NTCP ~OfE A% &
Fx, HATD S-HBs HURERAWEZT I/ F o LT R h—
TN T LHUAHEN W CED, T TCRRHE THL VD
712 L-HBs HiJF % K3-SPG LU Addavax DT =/ 0 ke
FHICHEREL . T OZ R LPURTFERIC OV TR ETT-
2o ZOHER, L-HBs FUfE K3-SPG ZHlAAbE 72 HB U
IF TR PURTHE R o023 L-HBs #i
JFE Addavax ZfHAEHE 7~ HB U7F Tt Bi4T7D S-
HBs HURY 7T ThoHE — L7 LRI EOPAFHE R
OHIT,

CRF LR, B R 35 TR 7| $aoR e, BT 230 O
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(17) L-HBs $UFEAE AW Bl HB U7 F o D YL R Fnig 4
DR

L-HBs #iJil& Addavax % AV =# 3 HB v&%‘/mﬁgﬁ_
R DR Y P AITE A BE R a2 AV e HBY %%
WCRIHMIEL 72, ZO#E %, L-HBs $UJRE Addavax % iz
HB U F v &ML~ D7 O Mg i, ©—27 ki~
H 7 MBI IMIE LD R VYL TP RITE B EE ST,
L-HBs HiJfl& K3-SPG % /= HB U7 5k~ 17 D ifi
T CIE 2 &g h s M BLIE S N2 o T2,
R L BR7- L 1 s | B R 72 S0 R R ) | e ]

(18) L-HBs #iiia AW HH HB D/ F > DU IF =R
— 7 BRI ek 9 B e T FniE P O R
HB U7F &R Lz~ 7D Mg btz Rl %
DR RTEIES HBY LR — 2 — A )L ARG R % T
ERMICFEL7Z, TOR S, L-HBs #UFE Addavax % H
W HB U7 F U BRIV LN HUETIL. B — AT V8
FRICIVESNT- A L0 8RO Y R R PE B 2R E
SHICE — A7 VHEREIC IS DN BRI gL Hp Fn s i
LW I F o 22— 7 28 BARIT L Thil D HBV #RE R
TR G HFE M B E S U7,
R L BR7- L 1 s | B B 72 S0 R R ) | N ]

(19) L-HBs $#itJ& AW =Hi HB U/ F 2@ HBV &fl#E
=T BIRRIZ o3 B R G i P O Bt

HB D7 F NIV EI N PURIC L ARG FaTG M
DUV TS FRUKAF I ORI 21T 72, Eis+5 C @ HB
T IF 2 ThHHE — LT RV EL NI HA T, HBV
HARTRL A BE, B R, C BRICKU CRBRICHRY VYL L E TS

PERB RSN, BT D RIS L IRy i fnis
BRI TFLTCWe=, —J5. L-HBs $iJ5 G&zF C) &

Addavax Z JAVN/- HB U7 F U IC I VEL N HUETIX
BT A BR. C Bk D BRI TR R YL P E TR A

DTS, BE T B BRICKRH DG P RS MK FL T
W,
(RS LR 7, 1 e | BB 72 ST CRER K ) | A2 B

(20) BCL3 a new host factor required for HBV infection.

To identify new host factors affecting HBV life cycle, we
performed loss of function experiment using gene-specific
siRNA to identify the factors that are important for HBV
replication. Silencing one of these factors, BCL3, showed a
significant suppression of intracellular and extracellular HBV-

DNA levels, with no effect on HBeAg and cccDNA levels after

infection. Overexpression experiment also confirmed the role
of BCL3 in HBV DNA levels. These data suggest a role of
BCL3 on HBV replication. The mechanism is under
investigation.

[Hussein H Aly, Saied Hussein, Takanobu Kato]

(21) DHX35 is a new anti-viral host factor.

In 2016, we reported the host helicases that suppress HBV
replication in HepAD38.7 cells. One of these helicases was
DHX35. In 2021, we analyzed the role of DHX35 on HBV
infection in HepG2-NTCP cells. We found that silencing of
DHX35 significantly induced HBV-eAg, pgRNA, and HBV-
DNA levels. Suggesting an anti-viral effect of DHX35 on HBV
life cycle. These results were reproduced when silencing of
DHX35 was performed after HBV infection, suggesting that
the effect of DHX35 mainly regulate the stages after HBV
entry and establishment of cccDNA. Overexpression
experiment showed that higher levels of DHX35 is correlated
with significant suppression of HBV-pgRNA and HBV
replication. The mechanism by which DHX35 affect HBV life

cycle is under investigation.

[Hussein H Aly, Saied Hussein, Takanobu Kato]

(22) RXR agonists suppress HBV infection

In 2021 we found that KIF4a is a pro-HBV host factor that
supports HBV infection by inducing NTCP translocation to the
surface hepatocytes (HepG2-hNTCP) where it acts as a
receptor for HBV virus and induce its internalization. In 2021,
we found that pan RXR agonists, Bexarotene, but not other
RAR agonists significantly suppressed HBV infection.
Mechanistic analysis found that Bexarotene inhibited the early
stages of HBV infection by suppressing KIF4 levels
Bexarotene suppressed HBV-preS1 and NTCP interaction and
blocked HBV entry. These data were confirmed by analyzing
the surface protein levels of NTCP which was significantly
suppressed after the administration of Bexarotene.

[Hussein H Aly, Sameh Aly Gad, Takanobu Kato]

(23) Bexarotene suppressed KIF4 expression and HBV
infection by targeting FOXM1 levels.

After identifuying that Bexarotene suppressed HBV infection
by the reduction of KIF4 expression, we further analyzed the
mechanism. FOXM1 is a main regulator of KIF4 expression.
We found that Bexarotene suppressed FOXM1 levels, leading
to the subsequent reduction of KIF4 expression and HBV

infection. These data were confirmed by western blot analysis
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which showed that FOXM1 levels were suppressed after
Bexarotene treatment. The importance of the transcriptional
activity of FOXM1 was confirmed by adding Bexarotene to the
cells followed by the transfection of WT FOXM 1, or dominant
negative FOXM1 mutant. Interestingly transfection with WT
FOXM1 rescued the surface expression of NTCP while the DN

FOXM 1 mutant increased the suppressive effect of Bexarotene.

[Hussein H Aly, Sameh Aly Gad, Takanobu Kato]

(24) Identification of NTCP sequence required for its
transportation to cell surface.

The interaction between NTCP and KIF4 requiered for the
surface transport of NTCP was analyzed. While NTCP was
found to interact with KIF4 in cell lysate, it was not detected
by using recombinant NTCP and KIF4 proteins in vitro. These
data suggest that the interaction between NTCP and KIF4is
indirect and is mediated by an adapter protein complex. We
aimed to identify the adapter protein. First we analyzed the
NTCP sequence required for the interaction with KIF4 through
the construction of several NTCP deletion mutants. We
identified a sequence at the C-terminal transmembrane domain
of NTCP which is required for the interaction with KIF4.
Further analysis is undergoing to clarify the role of this specific
sequence to the transporter activity of KIF4 and to identify the
adapter protein.

[Hussein H Aly, Sameh Aly Gad, Takanobu Kato]

(25) Identification of a new HBV entry blocker.

Based on our previously published work showing the
negative effect of RXR agonists on HBV entry; we speculated
that a new RXR agonist with a better pharmacokinetics could
be used as HBV entry inhibitor drug. Although Bexarotene is
approved by FDA in cancer treatment, however its poor
solubility, non-specificity, and poor pharmacokinetics are
preventing its broad use as an anti-viral drug. We searched for
newly developed RXR agonists and identified S169 compound
as a new RXR agonist which suppressed HBV infectioin.
Further analysis is undergoing to confirm the mechanism and
analyze its in vivo effect.

[Hussein H Aly, Sameh Aly Gad, Takanobu Kato]

(26) NTCPZ &KL FHE T HBRT 5 v A L ANTEAL B
HE D FEMT

HBV O K TIHD NTCP D% B AA L7 HBV O
HRENRACEIEZ LW O Z LB BN T&E 72, NTCP %
BIRGICERER T IR ELEL . HBY R AR

(7% NTCP £ B R{L DAL E ST A f##T L7z, NTCP D7 7=
VAR K =LY NTCP £ BIRTERRIC B 22707 I sk
FELT 274 FHRHOV2=o AT I=0%FEELE, EHIT,

HBV faNER AN HWHEHESND R R R T2 R kL
NTCP O A AEM D Fifiic NTCP B R(LMLE 5L
G,

[PREFEEN . RUE3EH | b= (BEEE T SZ R, B ILF
P tsE— R TEIE]

@27 ERERER T2/ EIZED B BRI T A L A ik
DfFAT

HBV [ZAIMEME | CRIL SRR NTCP &ALtk
ﬁﬁfiﬁ?iﬁﬁ—((EGFR)%ﬁbf#ﬂiﬂ@lﬁ’\@]\?‘éo s
D% HBV-NTCP-EGFR % & s T RV —AIHIH = Ky
— LB R = A Y — IS LR TE SR R AE RIS
BT BIEERSLMNIC LI, £2C EGFR & NTCP OFH A
TERAEZ AT L TN D,
CEAN b SR AR e 23, s —]
(28) =T HEIVIME B BFRTANARIAT—E DAL
Y F L O RO 5E

MEF I TH DT T HE N (ETV)DINME B AD =X 5%
PR3 272012, AP FIRLMERN FIEE AL T
ETV Mt 2 84+ HBV Wils G RESR (RT)ZMENT L7, 1
EMENTIE ETV &2 M2 15 L 72 HBV RT e Mags A4
TANVATFIHIV-DRT Z2ET N ELT, ZNOIENTED, ETV
73 HBV RT Z4Ef) L3 DA =X 5L LT, HBV RT O M171
NEETHLHERMR LTz, SHICHAE, M171 B RAKD T4
HEDHTND,
[ FEiE, JE LS — RS E . AR IEE ., i HET, &
R PEREBANBAIEIEHT) | B Bt GEAEFE BE)]

(29) HBV &Y [H oL 2T 11— LB KO [ E

AL AT u—/ L ERIL HBV ORI E R oL
WHABINI o Telodd | BRLDFERERICLY HBV &S
PR O\ AT a— VB8 R % [F B LTz, BBk
WA, oz ab 27— LS RIT HBY DR AZH
ESLHREABTFE RO EBNHLNE R ST, TR
RO R, av AT e — VS IRIIFIRICE TS
ZENDbh o, AL AT E— VBRI HLERIE O
DYANASDIRFEIEGEHE L TSN T D I e
O, FHPL HBV R — XL 57 LIRSS,
[RUESEH | TREFEAN | AR £ Bdr ] GROTERER) |
Pt —]

(30) NTCP-EGFR M AAEHZIERELT- HBV [ YR E#E
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(S

HBV Y2 781K NTCP & bRz 95K 152 25 R (EGFR)
EOMBEERZAET AT FR(T AT TR EHNT
HBV B EFEE R AT, 7217 F KL, EGFR DT R
FA = ABREC T T TR EROIE L Vo 7R
M7 PR AR I S B % . 2 T L 72, NTCP-EGFR &%
FLEL . HBY OMIfaNR AZILE L, ZOXTFRIE, =
T AEIVIHEREE S e 5D HBV genotype (ZxFL Tk
Yl E S AR LIz, 2B 55 R 1Z, NTCP-EGFR 8 A {E
M3 HBV &L E OFRIRAI LR DT e Rme§ 5,
BEB AR EHARE -, M TR, A3 7 Gt ELA ),
Pt —]

(31) HBV EYLHLER AT RV GO E

HBV 2% L THVA NV ATEMEZFE2{L-A % Exophillic
acid &, REALBEMTAT ZVDAI)—=2 7 IZIVRELT-,
Exophillic acid I3 HBV 721} /<, HDV OREGH L 72,
EORDIFNT ORE R, ZOAL B ORERIKR 13 HBV Dk
ZRETHD NTCP THY, NTCP IZEEEEGTDHIET
HBV OB ~DRAZHEL TWDHIEN DI Tz, 5%
OFFEARREBICIY ., LIV HBV B EEEEFF (L
amEREL., AL BT,
UIMRBS R AR KIEEH | ILIRHET- | B fr= ]GRO
HELR), =]

(32) Role of th host RNase, MCPIP1, as an anti-HBV effector
downstream of an inflammatory cytokine, IL-13

The mechanism underlying IL-1B-mediated viral RNA
reduction remains incompletely understood. In this study, we
report that MCPIP1 can reduce HBV RNA in hepatocytes.
MCPIP1 expression level was higher in the liver tissue of
HBV-infected patients and mice. Overexpression of MCPIP1
decreased HBV RNA, whereas ablating MCPIP1 in vitro
enhanced HBV production. The domains responsible for
RNase activity or oligomerization, were required for MCPIP1-
mediated viral RNA reduction. The epsilon structure of HBV
RNA was important for its antiviral activity and cleaved by
MCPIP1 in the cell-free system. Lastly, knocking out MCPIP1
attenuated the anti-HBV effect of IL-1p, suggesting that
MCPIP1 is required for IL-1p-mediated HBV RNA reduction.
Overall, these results suggest that MCPIP1 may be involved in
the antiviral effect downstream of IL-1f.
(2057, B, TREFBRN . E2 A58 — L FHE, A
]

(33) il HBV DA MM, LMD D7D OB T

VAR

HBV RIS TIEZ<DIERE — 7 v b elgH 055113
RS TWD, L Lad s, #E ML~ Toht HBV
HRETRLTCNDBOIEHLHO D, BIL ~ )L TIEE A
RBTETCWBLOIID A0, ZHITEM EBRS &M T, #EL
W EIZh D, Bx 1T R EMNCEE R e NF X 2T~ 0 2 {ERK
RAEREEEL , HBV JLEAOFMAITOZLA HIFEL T\,
(BB, BN, L=, AR IESE | i F PRS-, FH IR 58
il

(34) BEUNT D 2 F 2 3B AE N ) AR 0 [E R e E A
2021 fF 12 A O FRYRAIEESCEICLY, BRIT %
77T B N B A E FRE B ASNTZ, Zh
2o CTIHIZ TR BRUIF R D 7 F o (BERE SR D35k
BNIIFERICEE T2 SOP & HBIERL . BEFF SOP %{&
ELTz, FMBEEOEMROMET N 2—F DR EE
HITo72,
OB AT AR 1L — | APRAIEIHE]

(35) BEUF4 U 27F > in vitro JIFRBRIEO KR
INETIToTE in vitro #RER GRERE N /1liskER) o
T —HEELD | MRE WA G B2 I LU E A
DNIHREL . ERLOEBERS T,

(R T, ARSI, R A 1L P — | e+ ki
JBRA, P RATEIE]

>
AN
sy

(36) 15 EF¥ APOBEC (2k% HBV cccDNA 75 B Z Ak
HE DR

5 EIK ¥ APOBEC 73 HBV cccDNA (CE R A EfE 9 55
ZHB)MI LT, APOBEC3B,3C,3G DR BT &M B BT %
IR CIERIFEV BB @, A ¥ —T zmy(IFN-y) TF
BONFHE SN DI ED M IakT 8 EH TSI, cccDNA ~
DEEFZERT IFN-yIZEV IEIZ, 153 DNA E1EIK 1 UNG
IZEVAIZHIBI S TEY, ZRLDIEMED T AR T A L
AR T ESC S AN ICH 5L QO D ER RIS N,
[ELA R —, 5T BB PRIFBAN . BLFHE, AR
1F3H]

3. CEBIFR A NAHCV) IZBE T 2HF5E
(1) HIV &0F C BAMENFRIER D HCV BisFRIB LW
SN2 B fighir
T HBN O BRI W BV HIV &0F C Bla
PEFF R AR E D, ZIVHDIER] O AR FRCTIE M7z E
517 2C @ HCV BRMR S 4L, BLHIFRAT 36 L OVEHEE
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MR A N AZE (DAAIT T DI ANTHELS S D AT 24T
STz, #BN 3 Mgk LY 12 Flo> HIV A6F, B8 2C o C
T IR B 2 ISR LFEAT L 72, HCV Core fEIT O HE FEBD 5]
ERELREINT 2T 12825, TNHORKITI T AZ —%
TR LT, NS3, NS5A FEI D AR 1 HE IR 23 FTRE Tdr o TIE
BIDT I BEELH OfFHT TIEBER D DAA HEAMTHE 2 F21x
s Tz,

[ S, & IE =] (BIRERIKR). SR Z RALR
JRE) . FAAHE CRETKR), Wk iz (E Sz E B E R
T —) FARGE CREIERIRS), EFE]

(2) BT HCV Frikss RN 2 W S O FFAlh

HCV QD AYY— =27\ EHT HCV HrEO Mk
BHWEND, Z2ZT, HCV BB IO ERE 5
HCV i Sp v AW T, HifIRo 12 B OHT HOV Hifk
Ty O PEREZ RN L 72, §™ X TOF v MIED, HCV 2
PERR A SRV D RRIT A CRaME HCV BtER ik Sxr o
BARIZ A CTHtEEZ ISz, 2055 T FEEOF Y MCIE,
PURMG A &L KD 3 B D Sl 3B ATRE T D03,
NHDFy MIED HCV Bt AR OGO /0 A iZZ s o
FoMET—EH LWtz
DRF LR 7, EMRECE (MR 2R, e n B (i
ZARVEWFZEED), IR E)

(3) HCV RNA #5 H Fl (4 32 W 3K o0 G4

HCV YD EZBIZ AV BD HCV RNA E&F b
E. 3 DOA—=T—nb 5 FEOF Y MBI TN, #
ZC HCV RNA [EFEEARE R L HCV BB X OGS MER R 3
FNERNT, ZhHOF Y hOMEREZFEHL 72, HCV RNA

EBRAEUE BT RN TOF Y P TIRIE EMRICE R TE T, £72,

FTRTOFYMIBWT, HCV BRI SRV OBRITE
PELBWIE I, HCV R A S L ORI, 3~ TRt
WS NTz, BRIEOEBEIZZENENDOF Y M TOEW
FRAR AL, R2 HIZWThOF Y O A EDEICE N
TH 0.95 LA LT o7z, FIEMICISNT, BRI
BT R BN D o7,
DRF LR -, B R (iR e Ve IEED) . i 03 (iR
ZARVEWFIEED), IR E)

(4) HCV a7 Hulsf i AR 22 W7 3K D3R4l

HCV a7 HUR D [EFEAEHE L & HCV Btk KOO/
RS2 AL C, CLEIA 35& CLIA ¥£0 2 FEfHO HCV
T HURE B hOMEREREM 2T o 7, [E BRZEUE 5 O E
T, 2 20 HCV a7 HUsF» M CIillEE2s — B L B
5T, Ty MEOEREL R oSN T e o7, £2 HCV 1
RS TR T B S O R I3~ Tk

P, BE SR ORIRIZ T N TR E Bk =y, — 8T
DF v NCIL HCV Bt & oW EME 3%~ o JE T (R
TEZEDMH o7, HCV e SR ORI EMED 2 5
DOy MNEOFE B AR BIFREAY 1.384, R2 BN 0.8754 T
-7,

DRF LB -, B WIE A (iR e Ve AR, i 13 (iR
ZRVEFIEED), IR E]

(5) HCV RNA #H BRI Oa 7 HuEM H A R 2 ko
W E O FH EI D FT A

HCV RNA K H RS2 W 588 HOV =07 HUR R S
ZWiEEE VT HCV PR S22 RIEL , ZOBIE
EDFHEEZFEAMML 7=, HCV RNA & HCV =7 HLF o I E 4
IEAZEALEDRIET RV BLNZ —HOMIKT
13 HOV a7 HURORIEM D RNA O JIEEE i L TR
EIRDLDONRBH oIz, ZTDLLITA T IR 48 K H 721X 49 &
HOTIMBIZERE R OBRIEThoT,
CRFILBR -, B (M2 MR JEE) | e n2h (iR
HRVEFIEED), IR E)

(6) HCV IZxF 3287 AV ATRE . SVR £ DJRIEICET
DI

C BUBMEITFRIKT DR IL IFN/DAA DOIFHE TIFILL
FEoBEIZ SVR BHIRFTED, LALLM L, FEIAZD
iV OBRAE L E R IR S B D 2<% SVR L7225 — 5, IFN
LHI2) DAA ORFREFEMHENERZOWTIIRHTHY, 4
% SVR #OIFEEECHFENINT DN aIND, £
ZT, AR 5 SVR BIEFI O TR TR DY AZFE
MEEIMHEDBIFE DT80, SVR % ORI EED MR & 7772
FRA R R EOWESLZ BHEL TWD,
[N, FRIR SEAst . /N Rn S ROTR %) | AR ELASH (K
BoR) | Bk e (BOR B IR0 . MRz (44 R
R = (REERKY) , FERPA GO 2 ES
ERNR) | S AT I (AR ERNR ) | Bk (FELE
BRERAF T 2—) | MR ZE 2 (R L RS (R
B REE) L R fd ZBR (/77— R | B T
RO ERL BB 5) | M F B2, ARSI E]

(7) HCV (ZHED HE B SIS 15 25 AL D AT

SVR FEGIONFHL#E D EIRBI 241D | ER B FMNUEL
PRVEBI CHEALIZ R S AZ RO T2, T2, SVR i EHICH
T20A VIR T B DIEIEREGL, [post-SVR syndrome | &1 )
FoleieE L7,
[ IR 7 7 W s 1 RO R B R ) | e — B
(/77— L8R RGP AT AR IEIE]
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(8) AT £ AN D HCV Sk Y L o fig by
H?E%Hiﬂ’a@ﬁﬁ{m?ﬂﬂ%ﬁmé:%‘?%ﬂlE'é']i%bfb\5:&5:
5. HCV 3T M iYL I D &2 BN T 528
HERFETHD, HCV JE Y fﬂiﬂ’jkifﬂiﬂ’jiﬁ*%ﬁ”ék
HCV 2NEMAICBITUZ, HCVRNA 23ERGE M AL
ToEE MR e — 2N L TBEITL20% R
L7z,
[ FRE O, 7500 AR, R T SRt L A T o (R
EEAET B (AR ER R | M B, AR IEIE]

EK) .

(HCV AJEBRIZB S 95 HCV-NSSA # & IRE 3 ORI E
LT

NS5A FEBHHRA pull-down HEIZEY NS5A ICHEET 5
R A2 kRl 7 a7 A4 — Lfi#EHT, siRNA screening %17
el A IR, iR 53 5% %7L LT ELAVLI
Z L7z, HCV RNA &G 3% ELAVLL 13 NS #o3”
BLBEAOAEIZED HCV FIFR - EHREZFHEL T1DH0
EEZLNS,
[(FA =T %R GRRBEIME AR | I (B
B L /NI 2 (RORTE LS N RE) | S8 ARHT B (T A2 2 R
RF) | ARG SR8t | ioh P P2, A A IEGE ]

O RIREGEF DT 41 —T v T VAT LD

JFE e T ANV AREG A SN0 I R OIR IR Z el T TRV AR 57
—120 F ABTFIET HEHEES LTV D, 22T RV AV
AN LD RNE ST B % & Y R BB ~ i x|
Fa—T w7 THIEEBRNCL TS, B (A R, BRUHR
AT RHZEINR A T, B AT ZET VR ELT, B
WHHEETra—T 7 LT,

(56 775 7 | ARG DEASH, AR 21 (SR R KD | A1 LA
N -—FN=INE N C ALY PN N - (S vaEs] S
ERAFI 2 —) | TRRIER G877 | SOARRE (ILRLR
)L B (@IRKE) L B Z (E L E B R R
Tor—) | EH GRS (B E AR ) | K ABGE
PRI IE (40 BTN R ) | g F R 7L AR IE ]

ADFFRIEHRONELT —F_X— 2L R OE R
FRIANAEGED T B FRIANAX VT XK, T
L OWAICEHERNTHZEE BIEL T IR AL ARG,

TARE & & L E NI O MEFDOUIIEL T — N —ADEEE,

BIOEROBRMEAT > Tliz, ERIFY ANV AT R
—LN=UMh, —ROER, FEE, FARMTIC, ThE
ETIZRNAEDEREZFIEL TVD,

[FRIRTZEAS . Rl O B K) | i F B 7, AP A IEE]

DA BT 28M C TR DY —_ AT 2

(ZHRIER)

JRYLE IR H S —_RATUAHE T, 1999 ED
2020 FEDRAME C MFROFAEB MEF~HE L2, B
C BUF R D3 AT 2010 FEZADHK) 50 ERILL IS
Wb DD PERY KGR A B I 17 27~ LTz,
(457070 7% | KRR AT, B0 )11 1E U YEE & —) |
B il (IR SR |« i I 5 AT AR TESE ]

(13) HIV Bt
<

2012 4=, HIV BBPERMEEZE DS 5 AORAM HCV Y43
DR EIT-, AT ORGSR E ILE L WD ATREME

BILEME C AU ROEMFEAIC OV

KON RIED ORI YA S E B LT ATREE S
AN, EEOREFTEE@EEC, HIV BHEE KL

HCV BT OWTERE{ T ool lAh, — i THD
AT R O AEZ I TET, 2014, 2016 FICFHUIEA
LI=Z Db Mk 7RIS D W BEVED RS T,
(BB, FH H— B (LOER2EET) | AHIRT Sk, i
Ve R RATESE]

(IDHCV &G, 7 A VAR % OB T-FBLAA L

BT HCV YN E =& —FTREZR 325 %2 VT HCV
AREEYLHIE (FR) . HCV EESHIE (i) . HCV HEBRANI (k)
DENEI 3 FEIED RG Mz Uiz, 2nd 3 FEO
RG MIJRIZDVUNT, M85 A 7 SBAS 1 FE BURAT 21T 5 72,
HCV JEZLZL0H) 580 i AnT-. HCV HERRIZEDAT 360 1 {z:

FBUEL A D o7, HCV HEBRIC LV GERT O R E

B DR AR 1. BIE LR WA AT E’Jfocurs%rb)
STz, ZNHDOBR T DIBIEYL L BAR TR BN
% 20 EE T (HERZICEELZVS O 12 851, B
2% 12 BIEF HEREZICEELRVL O 4 BIZF)I2HE
AL Tz D5,
[ RISz | g St FHRAR, AZ (LB ([ 57 [E R
WFoEE 2 —) ARG SR, FITARIETE . i P ]

(15)1b Bl et HCV B A
KT9 ¥ Subgenomic replicon (SGR) ™ RNA ##l% |5
AT /WA E (PL, QRLF, PLEK) #3#& AL7- 3 fo
KT9-SGR 7' ZAIRIZ, HIZ NS5a/NS5b BIWH AL 50T
UBBERDUISGEREG AN L, ZOT I BERIIMmO
b BUZEBNWTUA N AE AL ERIGDRERHHEND,
FBZ5H< NS5a/NS5b Gl 2h 2517 52 & THERAYIC HCV
RNA# % 7 EEHL P TED, SGRan=—F AL LR
DFER. R2415G BERNPHHZET, SGR =r=—H3 8N
Uiz, ZOZRIT KT9 #HICE W TH RV il FH S8
FERIE ST, BT/ MEREAAGDOEDHT & TRYE
1b A HCV KR ORI 232 D,
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(TR — . PR RIS SR A Bt ARG SR | R AR IEIE i
FH P 5]

(16) E2 &/ 70— )LHUR O 7.

AR 1 B2-ferritin il &4 > X7 & HUREL T4 FEED
NATIR—<E BTz, 2 FEOFUAK #33, #155) ICHEHBL
CHRHT 2 83D 8 A BRI E R E LT, A 4R BEIX R U HUR & A
WCHIZ 4 FEEED E2 HUREANATIN—~EMILT,
ZOW, 1 DO B2 FUKIZIZ DUV THIZ 1EE TIEAeW AN gL
LB RAER LT, 4 HOFE SN THZE—T v o' s
AT, ZNBOPUERL#33 #1155 OfE G REIKIC A FHIND
ZEMG, E2-ferritin 4% TIEFEIZ 2 fEIKICKTT5 B2 Pk
DHFEINDHLIIT,

[ A=, gaA St U, FRIG SEA8, AT AR IETE | I
FH P o]

(17) Rodent Hepacivirus (RHV) RNA 73 # # 4 2% sub-
genomic replicon (SGR)HERL O SEE T I/ W28 B O ity
RHV-SGR RNA %, Hepal-6 #lifil, MCA-RH7777 fllfciZ
78 AL T Hepal-6-SGR #ilfaz 15 7m—> ' MCA-
RH7777-SGR iz 7 yo— RSt U7-, G TR FIEAT
DFE R Hepal-6-SGR ([ZOWTTT RTDI/I—TTI/
FRZE B I ENT273 . MCA-RH7777-SGR (2D WTCiL 77
B—r 0oL 1 Ju—TORT I BERNMRHENT, B
IZ, Hepal-6 &Eb#EL C RH7777 A CTIEZ< D SGR am=
— MBS NIZZ &5, RHTT77 fIli: RHV ERIC#E L 72
RN DR HEHE 2 BID,
[0 P | 6 2 TS | FRIRF SR AT, A AR IETE L i FH P 7]

(18) RHV-SGR #flifi 5 cured flifn o /ERY

2 /e —2 @ RH7777-SGR M@ (#6. #7) h>H7 A W AHERR
%9 52ET cured MIAOIERIZIT T2, Ty H—T =z
VEITH HCV FTdh D Sofosbuvir (SOF) DFELE T THEI
BB/ THILTUANARERE T o1, A ¥ —T = UL
TR ANABEOR T RBER TEAR) 072738, SOF ML
BRIZOWTIE, 20 HALBRLLRE COA VAR IR DL N &
T LT, D% SOF 2R\ T 2 @RI LL Er A L 28T
M ENehoT, ZIHOMIMEIZ RHV RNA A8 {51358 A
THIET, ERIL7Z cured fifii o> RHV A B 2242, [F]
2780 0 RH7777-SGR 70— /25T cured fll % 7B
LTV,
[0 P | 6 2 U 52 | FRIRF S AT, A AR IETE L i FH P 7]

(19) HCV R A BE 59 25 Ui B A5 E A OlR E &
FEREfRHT
RE R B O D 7 a7 7 — L ENT siRNA IZEAATY—

=27 T, HCV K F BRI B & 24K MKE 1 &L T HSD
Z U7, HSD 1% NS5A &f5A L, HCV KB DT
HONEIAE ~ELZED RSN, EBIC, HSD IR ©
FEAICHEBE 52 HZEVHIALTZ,

(B0 AR IR S A | RIBAE 28, 16 B ORER G AL 2 358)
AEEN (BEHERRT) AT I GRIRER KT (W
P57, AR IETE]

(20)FL HCV {EMEZ2 R 43T LRI LB D[R E
PIHCVHT LA W% R E 3 5728 . Huh7-mCherry-NLS-
IPSLAR—H — A7) — = 7 VAT 5 AT, 110FE D KR
I RSN AL E W B IO 79RO A AL &b
FHCVILEMEEE LTz, 2056, (LA FOHBEL 721k
& % threo-2,3-bis
butoxypropan-1-ol 3L TN medioresinol (FHCVAE LA ]
L. &Rfb&¥THD Flavonoid-triazolyl hybrids 1L -1 /L
ARNEETHZENHALNI o7,
(R B FHE SRS, R IEE]

(4-hydroxy-3-methoxyphenyl)  -3-

21) CRUF R DA NAEA B LONFHIIRNIEE R AT =X
L DfiEHT

HCVIE Y F2BRIC L0 | B ARG E i ok 1A =3 X
V> B(NeoB) Dk E A5, NeoB&[FA4E £7- 13 L0k Y HCV
BRI A 2 R LA E RELTZ, Elonbofbs
WNEFEITEGNEHCVRL T EEAZ M 52 e ma iz,
FIRRG MR TR O R 35 & U TR S A R A % 1B A
SELIENBIESNT,
[ - . KRR s | Arir=e =] (RO BRRL R ) | e
-1

(2% HCV HOF LM, LaEVEORHE D70 O#)E
TV OREGE

HCV B ZEClE, B~V TR TE TS
BT D7, ZHUTEERD L VW LITE D, Fxid
L ERNZHHERENTF AT~ VB R EMEEEL . HCV [
FEHROFMEITIZEE HIEL TS,
(B, EONEAR ., GRS, BBE Ak, b H R, T 4
FHAAIETE | Wp P | FHIRT 48]

@IAT = VFFEE K ONEEBEY T R OH HCV 2R

Huh7.5.1 #ifid, A7 72— L8k & O E RE 7K
A7) —% A= HCV RNA EBIZEDHARZ)—=2 7|2
£0. T HCV BEANREZ R H LA M EHNT, Zi
SO DR INSRLF B ETRICZ R3S LG 3
LITZD T, Zhvg TR YL MhE 1 7E A I A 2 AT
L T2,
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CRIEHE L, KBRS, 5]

4. EBIFRTA VA (HEV) IZ B3 D058
(1) HEV Frede ¥ 0 R 181 42

Rabbit HEV Z YL S W77 % F 13— O b 3 CRpfe e
R HIENHIODIT o7z, FHtRGL T A2 BRI
B, BRAEL | i L OME R O AL A&, 1 ALT %38
LR Yz ROz o TR LT, ZORE R, Fr
LR AT 3R LL A T3 | BIS DR RIE IR 23 R 4172
MoTe, o, R E L BITT ANV RBAR T D 28 B % [ IR
MR IRAT LT3, BIODVRZE BUTRRO B -T2,
[8R3C#%. Doan Hai Yen (BCYYE fat & BTt o 2 —) | 18

FeE (B g H=) | IR E & F (B E B E) | FHRIEE,

R RK]

(2) Rabbit HEV i e v % 4 7ol 7 A L 2 8
D 7l

Rabbit HEV & B YL X7z —H 0 v 3Rt ider 29
S0 C rabbit HEV £ 26 13500 A /L ZRH O FTAfh
DOEHET NELTHRATHS, UNFEVTH HIV 3ETh
HH, HEV OEEZIHT 22N MEI N, RERIL
rabbit HEV & UM E AR A% 5L TED
P HEV ERZFEML -, UNFE VA EILRA L TR NS
L., #IZ—E O3B LW I B ORFEEIT /2572, I
WP BLMEFOVAN AR T E BT HZEIZEY, 1Y
ANAERZFAR L 72, VR E /L% 100mg/Pt/day, 150mg/PL
/day, 200mg/Pt/day 3R EREE G- L7203 BID 2Pt r A
VAR RBNIe D o7,
[45 KAk, Doan Hai Yen (BYSE b B 020 & —) | 1
FREE (B E =) HiRE & (B ERLE) | AT IEE]

(3) HEV Zx ¥ 5 AT R X QR O

Gl & G4 HEV AT R AUE LT DHAE LK 0d -
7oo AFFRAID HEV BT T AV EL TORREHEE N DD
=D IZEin F RO R % HEV(GL, G3, G4, G5, G7, GS8,
rabbit HEV, rat HEV) % A7 R X THERR L 2 D A Wt
L7c, BIE T RIS L TAF R RIUTEHITH HEV OBEFHAEN
BB, 2L OBR T B HEV IZEZ AR A T D285
DN o7, BB ESIZAFT RAIUTHITH HEV O %
2,
[R3CHEr, MEEE, ARE A 1 (B & PE%) . Doan Hai Yen
(R YL IE S AE PRAT IS 2o 2 —) L FHRRIE S, 25 KAL)

(4) Rat HEV O 52 F-30~ D &Y O kst
Rat HEV (35> FH D HEV THDHH., bbb 4rBES

el MES NI, BRBEA~ DB R T D728, rat
HEV &A=7APFNET 7 FIAHERL 1=, Beffitk,
(ZTANADPEH DB ST, 1 rat HEV HLALIHIS AL,
ratHEV (2% 27 B VL O a2 520 RIBE
iz,

[Yang Fengmai (E 1A EBR2FE =AY PR | ok
SCH, Doan Hai Yen (RESYIE fa B8 BROFIE o & —) | e
E(BWEBLE) | AR E & (B EHE) | HRIEE,
FRAK]

(5) G1 HEV ORI L OYEYLMEIZ X35 ORF4 D28
{51 EiC G1 HEV X ORF4 24 3 53 DOHEEED A I
ThbH, NERTIL ORF4 ##< L7z G1 HEV £ F{R% (El
L. ZOBEMAEN R =2 = 3T 4o 7 E TN LTZ, Z 05
F: ORF4 78 Gl HEV O U BLIRNWZ ERALNI 2o
7o
[R3CEr, MR, ARG A T (Ei& =) . Doan Hai Yen
(RIS BRI A o 2 —) | FHIAIETE | 28 KK

1|

(B)F&ERITHIZHIT D HEV BP0

BT, R0 OF &S HEV MMgdesi, D17
2o HEV AR SN E R bh oz, FR0%EREITRIT5
HEV DB YR AR5 DI3HE TH 5, HEV DY F
BEZHGNCTDDIc, AREFEOH, K, FomiEx
BEL ., PUE & O HEVRNA ZR&ELE, TNETORERT
1Z45 HEV BBMEFIDNERE R 2obh o7z, BB LI
FICHURBMERARRNEAE LT, AR, o7 VAL,
HEVRNA D& ZMREFTL TD,
[E &, AT B 3C (P EJRE CDC) | M IR, 48 KK ]

(DHEZEEE O ILE 2B 5 HEV AR RO A
FEERE TIXVUICEITD HEV OmSEE IR YA #H
HEh, B4 FLICEB T D HEV RNA BBEO#ERH -7
HFND, ZOHIKIC T DM AD HEV O RIA A
THUERDD, 1864 AORKIMFE 23 HIZ M H DOH HEVI
PURE R LI=, ZOFER | L HEVIG, IgM, IgA FLikDO
PERIZENEN 13.4%, 1.1%, 1.8% CLOHIKIZ -~ T
WE DT SToZERHALNI ST,
[Ping Fu, Ling Ke, Bingting Wu, LiShan Cheng, yu Liu (-}
AT ZERT), 2 RAK]

OMES LA T A7 7V —% = HEV R LEYE O
PR

HEV L7 Va0 iz HE T80 Fba o A7)—
=T EATO, VANV AR ETE A R O IR S TL &Y
16 ffEAEELTZ, SHIZZNHLDLEWIZTOWNWTHATO



YA JL R

M AZ WV EE TR 3 BEU 4 O HEV fIlERRE A
FHIL72£ 24, 6 FEOAEY Tl A RS /R R EE
12BN C HEV OB FEZ KL 7=,

[#2 LB —, F F 2 5] (B IRGE - 2 BRED) . $hARsar, i A
P, ATAA IESHE]

(9) E BT R A VA Gl O 45Bf

EWNTHRAETS E BITRIIEISEEFR 3 BLOWE
T4 D HEV 2 RIKTHY, B+ (Gl) OWMEITFT
bb, AR TRERELZEREEDIS Gl OGBS S
72128 20K PLC/PRFE/S A0 #ifl % V- Co AL
AT o T2, EHLANZ IS E TR T A L AD BB
WEBDH BT, BFHL T2 ANV AD DR G TS 2R EL
2Ll A BT AT 1g THLENHELNE ST,
[IVREL B, AR B (P AT G EE R AR 98 0T) L A2 1P — | 2=
KE, ARG (= i (BB 2B 8 0T ) | AHAR IEE | 85

AR5EIT]

(10) E BUJIF 28 0 [E N 3 2E Bh i) i A5

EWNIZEBT 2D B RFROFATIRBLUC DT, &1 4
WFZEAT ., PRAEFTEIL[R T o T AT 21T 72, 2021 4F
® BRI RMEH 452 DB 59 KD AL T WA UL
L. T 21T o7z, ZOWNFRITBETE 3 28 89.3%. BB
FH 4 725 10.2% Th o7z, EWNTORATIZTALE TLAEERIC
FITBIBE TR 3 Tholo, BHNTBAR T-ELFD B EIE B
DL LILIRIL 2 R BIE B 2 DALTA, — 5 CHIFEED
FWIFZAZ—IRFROHBIT,
KL —, 22Kk, 1§ IR 1, AR IETE, $AR7EAT]

ZDDTA NI BB
LRl a7 AL A (SARS-CoV-2) (2B 9D HF4E
(D5 EO> 7 afESITH R 2 a7 A L A0 YL B Fif |-
BB 2RO

8 EOT T A SARS-CoV-2 DRI /2SR Y T
R R QDI RIB T O R AT, a2-6 F5A
BTNV SHILEMB I OMREEICRIET 527 Vg
DRINTEYD SARS-CoV-2 DRYENA BEITIEK T Lz, —F
T, Bloart AL ATHD SARS-CoV DRGSR 55
IO TN TH T, F72. SARS-CoV-2 ANSATZ L NIE
D S1 Y7 2= a2-6 AT T fEHICE RS G L.
fid IR R RIS E T DL RENT,
(Ve A5, IR bt — (BJIRS) | fa L5 (7
ANV AHE— ) . EARER,
(Thammasat University) . #{Ti6 (B KF) | FHFATETE,
I E | (R (A X2 —) AR (VAL

Nongluk Sriwilaijaroen

AEE =) | BRACRESR (R ALK ) | b s —]

Q)T /AMED S0 SARS-CoV-2 RNA #iHH 5 D&t
TARLEYZME 3228 TEE I SARS-CoV-2 RNA
BRI CEDHIEEZNETITRLIZN, HILWFRIETHDHT-
DEFOEHEN NI THD, FZTHIZIZ 2 DFTO TR
BG DR IS FAKE AW TC, A/ A RNA 2L
PBEIU S5 FE (CLED Al ik - 5FR) & EIE DI
T RDBEAFOTFE (PEG TEERIE) ICOWTH L7z, 1 ULk
(OB ES L2 FAKBRIK TO LBz RS | LR H
EDRRRH AT BISEWBMERZ R LT, PEG TLB
TOHRGHEERS TSR D -T2, 2D LD KM
B CITABGZ Lol FEZFITUERIMRE T 5203 E
LB ZBND, £, PCRIETIX CDCNIN2 7' I4~—
Tr—7 k% duplex THEATOLIE TR IR LTE
HZENHERENT, EHIZ PCR IED HLEETIX 1-step 15& 2-
step D MNTH HRE DA E 213 72<, cDNA 2o v AL
ARHUCH I 228 FHRITIGC THEW TR AR THHI L
RSN,
[AEJIFnSE, (h foy A AR FET) . B2 AT R —. & ML

()i N gk PEK h OB ARl 2 oA NV AFHE FIED
et

Flan oA VAL ERGE BRI RIS £
L7, mlmE MR L e G LUK IRV IE R EE
HNZ IR O AR I CTE D BEME R S D, P IE O Ry
BFEHEE NF— A4 (A,B,C Mizk) D&M/ T, A 3 4 1
~6 HETHE 1~H 18, Ny 7k, 7o7 ko iEsR bk
KZEKS 100ml FEHU 72, HEAKITILE D H R TYA LR
RNA Z R NIN2 fEIA #3507 /L4 A L PCR IEIC
TUANAT ) DERE U, A fE%i & Fn 2 4 11 A, C Jig
BITAN 34 1 BIZOTARE—DRRAELTZZER D> TH
D, HEKFRAEDRER, A,C JaikiTd7e<ebi 2 2 A MK
HCUANRYT ) ARSIz, 7T 7 RIC RNy Tk
DJ5 SR ERIT @B Th o 7o, Mk K ORBUSA
DEFERAKEZRIRTHZET, UANVRT ) AW RE
ThoHZEERLI,
[ M54

2. Va—RUA A% fAWizehaa ) v A LA (HCoV) H1F1
U E R DA EE

LoF R T ART 7= _ YR — LR —4—& LT NanolLuc
BAR FEAR AL T AR, gag BLU pol FBLTTAIF,
% HCoV D S #L /" VE AR T FBL7 7 AIN (HCoV -229E,
HCoV -NL63, HCoV ~HKU1, HCoV -0C43, SARS-CoV,
SARS-CoV-2, MERS-CoV)% 293T A ~#E AL, ZhE i



A LR

DY a2a—RTA VAV FRUT. Y IZiE 293T,
Huh7.5.1, Vero E6, Vero E6 TMPRSS2, MRC5, A549,
Calu3, LLC-MK2, Hela229 #ifuz H\>, & HCoV pv DI
Qeaiat iz,

[ FHBRAS , (3B Bl =2, ARZE | BORPRTE, B R FRE (=1
Xy 7r/aP—2xX) LN EE (T VA5 =) | ARl
(GEEER) | MR EE, $hARTEN]

3. Significance of APOBEC-signature mutations in Merkel
cell polyomavirus, during tumorigenesis.

MCV is the causative agent of a highly aggressive skin tumor,

the truncated LTAg viral genome is integrated into the tumor
genome; While the molecular mechanisms by which the viral
genome gains the tumor-specific mutations remain to be
elucidated. By using in vitro assay, sequence analysis, and
bioinformatics analysis, we find that (1) A3A/B/G introduces
A3-specific mutations into episomal MCV genomes in vitro.
(2) The viral DNA isolated from tumors contained mutated
cytosines. (3) IFN-y and CTLs markers were positively
correlated with A3A/B/G in MCV(+) MCC.
These results suggest that the interferon-y-A3B axis plays
pivotal roles in evolutionally shaping MCV genomic
sequences and generating tumor-specific TAg mutations
during MCC carcinogenesis.

(RS s, 5207, BILFHE, AR IEE)

4. Epstein-Barr VA /LA (EBV) BYe 1T L2 F I Ak D fif B
EBV (% RWHERRE 2 E DIRIRERDIEHET AN ATH DN,
ZDAHZABIIDWTHEIRHAZR BB LN, RBFZE T, 1H
DM fEF W EREFHERE APOBEC3B 23, VA /L AE G T
LMP! (CEWRBRGFES N, fF EIMa NIT S A E R %
AL TWAHZEERLTZ, LMP1 33X APOBEC3B ™ 1A
SR C DR HLUT G N EiR LA BIL TV, APOBEC
WZRD1E FRAR TR W E 5T D REME RIE
SNz,
[EIL 0 ITRIE (RIRORT) . RS L, 505, B,
REFBEA, B 2H % — FRIEE, HEE— (SIRKF)]

5. 1 BURGMERY A —~< T A VAR TR ER R O ST
ERRYF—=TA L AD BKV, JCV, MCV (%, ZLAVEE
WETIUELET 2000, @H A TIHIEAERRBEMETSH
Do —H THREEMHEIIRRETIX, BKV (X IREFE A, JCV 11X
PML, MCV 3R &R A FEIE T D&MD DT80 | eI Hil Al
DEFERREZREIZ, HONUOBEERYE A ENEETHD,
ZZ T, B2 BKV, JCV, MCV OREGeh iRz HlE 4
DI, LR — 4 — % Fo 1 AR YR 12 R FA L7 P fn

Gl (ATADYR

[FaFHBRA, 22 KAk, IR GRdR ) . hiE—4& (A
REE—HR) . ZIHETE (BHARRT) | A EE ., SR (I
AER) | $AARTET]

6. Epstein-Barr /LA (EBV) JBYL 12 12 T A D fif 7]

EBV 13 RWHERRE 2 E DIRIN LR DT T AN ATHDHH,
ZDAHZABZDWTHEIRHAZR AR LN, RBFZE T, H

DEE L EREHZERE APOBEC3B 2%, VAL AE s+
LMP! (CEWRBFES N, i EIMa NIT 5 A E R %
BALTWAIEERLTZ, LMP1 5108 APOBEC3B @ _FIH
SR C DR HLUT G L N EiiR LR BIL TV, APOBEC
\ZRD0E Bl s AR IS 53 D AT AR RIS
ST,
[FILFE
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