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W EE s © CHFR DA LR (HCV) DOFFfiaIZ T 2 Ry - RIS O fEHTIZCRY
JFRFLARIZ AN Tl BERETH D b DD, BEFO v TR LS R I3FE
PE - LHMEICZ LS, KR E LT MNIFDS AMIEREE W BT N & 7o T
By FTHOVIBEM TChHAA LA —T o a (3B ERbDOTHY . L0 2/ 1aEsR
DBAFENERD SN 5D, RBFZETIE, b N iPSHEE ST/ 2 iV THOV O ks - #
FLARENT L. ASHE OHCVEFFE~D I O R[5 & MRk 5 & RIRFIZ 37 72 72 HCVAI S &
— 7y hERET S Z &, BLOK Y R RS /RE2 8T 7= ZeHCVIR R EEE M 0 T %
Rz 2 LT D,

%72 ERRICN 2 HBY D e - BRI DT 2 B9 L L CHBVR AR & L CRIE &
FLT=NTCP DR BB VERL A 307 TN B, HBV O S etk 2 fiRAT 9~ 5 9 2 ONTCPHIIA D
BRI METH D BHBVORALETE 2 BT AP ERCH D, T2 6 FE L
D HCVEZ AR D claudin—1HLR BRSO BRIZ % Eh L 72DNASREvE % W CONTCPAF LR
OVERZBiE UTe, AREBRIIE NLRGEN TR T I b S5 OB R L & o IL[H

gt s L CiT o7,

A, BFEEED

A ENTIE 200 5 AR D DHCV FEHLE D3
LHEHEINTEY, D 80%% HOV Y
FENEDTWD, BLEHCV IGEIED I — T
VAR UE—RELTCA U E Tz
NEV UPFRBENER ST D08, BHA
P Ib BT ANZADET A NAERBEZITKT
B ZRNHIL B0NTIH E /RN T & FEAITRE
AWVARHEFLLT WS & BERRBEIC X
DIGEOFW 2 RER SNHEENND
ZEDERR ERERMEL o TV 5, 2005
FERPAFHBE S XY b MIFEMEGE H
VN2 2a B HCV OEERRMBISL S 4L, HCV &
BUBHE DEATIS T OV HOV U 7 F L BAFE D i
FEE ROl b DD, KR E U CHEERME Ib Y
HCV OB RBERIIN HENTWA, T
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PRHEREME I 2 LW RIS B R T AT
Al e LCOMEEERT S Z & etk
A2 6 DT LB ER L ST
WRWZ B, b MTFHIME A 2 Hev
B - B RET AT b NP e b
Jgx A 7~ AORA LT e —F L
DEES  ZZICHOVHIEDEE L S 3 D &5
2B,

el hE KO EEIL, BEPRELH
D B S ERBR X (R ——FX) [t
I~ iPS MR & V28T in vitro BMEFHM
FROBE] BT, B OBRERFEAEINR
EERGEL7=t b iPS RO LFE
IEBRSE A HEdE U R S K BE O T HERE 20k
FHEEAHESL LTS, £, YR v —

7 CIX. in vitro ¢ in vivo lZBWTEWE



BFEAZNEREZA L, LM - FIEMEICENR
2T T ) OANVARY Z—%FWT HCV &
J DEART Z— AT AEBRBELTWS,
CNETOMETIIAODBZEZ I N—T
2AHEST L7z b b iPS HAEHSRATMIIE S E R
ZRWT #IFEOE b iPS ML D NIRIEH
i, FTERanBRAERE 2 f B LRI~ 5 431k
AR 5 HOV YR, ERE D& L 2 B
SnET A, HV v a— RE AL T oA )L
A (HCVpv) 1T & 2 EGuaefiffr, R OSEMISE
TN—TTHIE L HCV 75 ) AFIRT
F ) UANVARY F— 2 LB HCV 1ERLEERR
Wra S L7z, £ DfER, HCVpy DGk e
N iPS fAE, PNARZEMAE, ATRRRTEHERE DB
BECEBIEINT, Sk BPE D 1PS HibaH SRAT
MO TS LTz, —F, HOV %757 7 A
DTN IREEB DB PSS BIE S, &
{LFEOFINZ HCV 7 ) AERIEE N ES X
NAHZERRBEINTE, FR2 5EEND,
HFT-7280 HOV FAIRICB T 54 —F v by
F AT T, iPS MM AE SEATHIIR D%
A BEPEIC 1T B BB TRIE T LA AT
352 & ¢, HCV ERYkRe, BERIERICED A HT
HETRFORIEEZRALTND, K2 64
FEIT B ACERBE D iPS ARG H AT MR CRRIC
BN LA TAIBLETFIZONTRKRY IAARE
TV, BEHEEFIC OV TERLE,
E-RL 2 6EEEND HOV L [RIRRICEE
DKL STFEAET D HBY D e - Sk RE o
fiETE BRY & LT, Ml HBV O AR L LT
*H & £ H T VW 3B Na-taurocholate
cotransporting polypeptide (NTCP) D4
BHRORS B LT\ 5, NICP IXATHE
JRIZBWTHEH B O Y AR ZIT> TS
rFVAR—F—LEMBNTEY, 2012
4E HBY DZRMEE L THELTWAZ &R
oL Rolz, ZHE THRY ORFAZ L
95 HLNTCP FURIIER S LTV,
% ZCARMETITEIZE I NV — 7128 W T
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HCV Z /AR D claudin—1 HFLRTE O BRIZ R Th
L7~ DNA #3552 FiV T NTCP BrEFLAD/E
A B LT,

B. W25

B. 2 hNTCP HUEPEANA 7V R—~ DRI
M EI RN
B.2.1 %%

hNTCP B 7T A3 K&~ A (BXSB)
ETFICRE L, RTREL 2 BFIE
(2 10 A RERERE LTz, £ 0%, IRERMIZ X
DHUMEEZ R LT, 7r—% A1 FA R
— (FCM) Tz k0 | e~ v X IMEF O
R A2 RE LT, Pkl LA SBZE s
TR U, seilfE (7 —R T 1 )
2ITo T,

B.2.2 ~= v APLiMiE % H\ 7z ELISA

96 well platelZ, hNTCP R a5 4 U R
V—LEMZ, ACT—HRRIS Sz, £D
#% . TBS-T T 3 [ml ¥& % % 5%
skimmilk/TBS-T, ZEJ{E T 1 RFREILE L T
Blocking #1727z, &IZ TBS-T T 3 [EI¥#
%, ~ U RMIEZRIK CTEIR 1 ReRLE L
77, TBS-T T 3 [E|¥e¥Et4 . goat-FHi-mouse
IgG-HRP Hifk (Jackson) % =R 1 WpfHjsLEE
L7z, 3 [B] T-TBS THeic. ZE ThH 5 TMB
%N, 2R T 30min, K& S 72, 2M BSO,
Wk 50ul Nz, 7 L— b Y — & —CIRILEE
ZREL., MBOREHETM L, R
T4 arvbu—)LE LT, RO TYF
P hNTCP Hif& (Abcam) % FHV 7z,

B.2.3 ~ U APLMIE % FV 7= HBV JiYulh.



ET vkA
48well plate (Corning) 1. HepG2 #H

Faks I OV HepG2-hNTCP-FLAG il 4 5 X 10 4
cells/wel | FEFEL . 2 HIEEE LTz, ~ v
2GEMIEZ, 5 OREAR L, 3 RpRIATL
R L 7o, Hep2. 2. 15. 7 (3 HBY % 37°C
T 16 IRFREGY & )™ T, PBS C 3 [EI%eH L
7= D%, genomic DNA % Blood/Cultured
DNA Extraction Kit

(Farvogene) TEUY L. HBV =t 7 HF A7
T A = — CHIfRER T o> HBV &% 70 L 7=,

Cell Genomic

B 2.4 Mifam &

A& . in—house MlAF S 7' k=L
WZHEVY, = A (Ms05, 07, 08, 11) » b
JosSfilaaE L, v v 2 I za—<if
fa (P3U1) &fpam& 21T o7-, MaE®EO
MM A 96well plate 10 KIZHEFE L, h3aE
Bedh 1%2C 8 HRE, 37°C. 10% C02 T T
E LI, BEA, BRI r— 28l
BLlz, TOH%, BELEZENLEZ, 7
2 —HA kA ~YU— (FCM) FEATIZ L D ~A
7Y F—~< 0PN & HIE LT

o # 1 D-MEM (Wako,
044-29765) +10%FCS (Hyclone), 10%  BM

cloning

*  BZ

Hybridoma
1088947), 1XHAT
supplement (Invitrogen, 21060017), 1X
Penicillin/Streptomycin (Wako,
168-23191), 1 X L-Glutamine (Wako,
073-05391)

condimed H1

supplement (Roche,

(B mEm~DE &)
b b iPS HRROMEAICEE U KIRKZED B
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MHAK - & MR EAt R A e T
KRS THWD,

C. WrFuRiR

1. & b iPS Hifa b e D& 3 LB
T B FEBLEAS T DOIRYT

ZIVETOMATIZE D & N iPS-hep HifE
I HOV Y2 7544 (CD81, SR-BI, claudin-1,
occludin) ZFEH L TCWA Z &, HCVpy DL
e LN IRTEEAR L, T e AR e oD B BG4 2%
SN, B BE D 1PS—hep MM T D Irpl ST
TAHIELHCY VY 3 ORI N IR EER
JaDBEFE > BREN R B, LB O FIE
WCEBIGEZ AT A Z EBAL N E o T,
b b iPS MR SERiE D& LERETH B
b iPSHMAE, & b iPS AR SN RS,
b b~ iPS MBS HRATE RIS, B B
iPS-hep flfa (sfLERZ, BLODELD 1
5 HREIEER) BT 28R TFRIO~A 7
0y VAT ERT o7,

T DFEREZ T T, HOV B ATEME & BN #
—VCHREN LA T BETFHERD AR
et %47 o7, Table 1 WEIEF4ETRT,
HBAL, 2. IGFBP1, HBBZ->W Tkt MHIHT
HR TOFBAEN T & . CES1, AADAC, HRG
IEBEIZ HCV & oBSERME SN TNz &
X VRN BRI Uiz, F5. F9 1M iRk
KlF. CYP2C9. CYP3A4 [TIMeaimess .
SLC2A2 1Z 7V a—RA KTV AR—Z —Th
b, CYP2C9, CYP3A4 I HCV DR AIZEES5-4
5 ETREMEIZIRVAS HBY OZRAR L LTCRIE
X7~ NICP | solute carrier family @ R
23— (SLC10A1) TREHERDELY AL HERE
ZHLTWAZ & A5 SLC2A2 75 HCV DfE A
WWHEELTWAZ L EZOND, ET 5
J A IV A D RRYT MR EEE R F RS SHE T
HDHENWEINTWD, F9 BNT75F ) v
A JVAD fiber knob LFEAE L. FFHilRER

P&

e



DA~NT BT 47 ) L bridge
2R LT~ EEZ -5 LT
WB, 7T ) UANAFIET R —TH
A VA THCY X REIERS R 503, ik
BEER 23 HOV BB 53 2 AreetEidd
HEEZOND,

2.1 hNTCP ZEZ I HepG2-hNTCP-FLAG
iy avA

2.1.1 HepG2/NTCP-FLAG #fi & & O HepG2
cell lysate DU x=RARZ 7wy NENT

WB fEAT DFER HepG2/NTCP-FLAG FN = A
=BT I LEEL—I2BWT,
50kD FITICHESH DS L7 NTCP & HEH] &
NAHRERN RERM L7 (Figurel) 2L E
v, fit5 X7z HepG2/NTCP-FLAG #lAEIZ
BWTNICP BBEBLTWEEEZ NS,

2.1.2  HepG2 — h NTCP-FLAG #l f& & O
HepG2 ffifa sy Yu gt
Gy, DFE R HepG2—hNTCP-FLAG #HfE
\ZEBW T, hNTCP 23t A > THRELL T
WD EBGDoTe, FETHRD HepG2
JECI, &<RaBPRRAT, BT X —
DI % EA LT HepG2 MR Trie g sk
BEMICBE SN (Figure 2),

2.1.3 HepG2~hNTCP-FLAG # 4 &% U8 HepG2
WA W b T2 AR —Z — 5O FR
hNTCP D FE T % 5 Taurocholate & FHV T
FF VU AR—Z—{EEEZFI LTz, EORE
R, BERD HepG2 Ml TIlI A< BLY AL
WZiEd oo le, FHITXT L, hNTCP
BInTE2EZERB L HepG2-hNTCP-FLAG
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AR TIX, EEERT Y AL F U DFE
FAE T CIEE Y SASIEER 2 < HER S /s
WS, TR DAL A UFEET TR, BE
B DR AL HER S 7z (Figure 3),

2.2~ U AHLNICP HrRRI LI [T 7= /5t
2.2.1 hNTCP 129 %~ U A MiEF Dt
A D FEA

FCM 12 & o T ¥ R OFLIL ISR 547 70 o
T A, BEOIa—IBWT, %55
MW VT MIAFER I NIz, (Figured,
Figureb)

2.2.2 IarFIRY—LEANwD
AZPLIE DFEEVEFEM

S LT 2T, YuerFd U R
V= AADFEEMEEZ T LTz, £ DORER,
WS DDOHUETHIARD NICP Hifk & [F4%
., TN EORISHEEZRTHORH -7
(Figure 6),

2.2.3 ~UAFLMIEE H B HBV s
FH.ZE DR

o L-HimiEE AW, MRRE~0
HBV DG MHEEEZ M L2, DR R,
7 AW EHIMES T T, HBV (kY
FHEVEME SRR T & 7= (Figure 7).

D. &

iPSHAAE > & 1PS—hep i fE1Z F 5 /LB
e D B K BB L2 B W THCVIE A DMBIZR S 1
F/RE— 2 CHRANEZE L EH T8 BT
R L, MREEREEFF5, F9, Jva—2
kS v AR— B —SLC2A2MER & L THiH
SN A%, ) v 7 BT UEREICL VHCY
BACKEARBEERFTH D 0E 0T BT



LT LERH S, HOVERIBEIZEE LTI
A DEBBEN S EAB RSN TRY | [H
PRE = THRBLEF BB 5 33 AR T 53
MHEhTETWD, Z 0PIk
3~hydroxy—3-methylglutaryl-CoA synthase
(HMGCS) . asialoglycoprotein receptor
(ASGR2) 72 EHCV & DB R SN TV H il
EFREENTWD, HOVERLCMZE TS T
HFIZBE L THEHRKVIAALEZITH TET
H 5B,

NTCP{9a] 5 B e 2 1 CHTHRF R AIZ Z8 B
TAH5FT MY U LAY a— VERItlEREL T
F R C20124FHBVD S8 & L CHEsET 5 =
& RHE ST, iPSHIFEA B 1PS-hepliie &
TOMLERE CRIANRY — 2 & R D & i
ATBE ML & TIEREAL R N T HRED
iPS—hepfifE THID TEFEH L T\, ZD
FE L Y HCV & [BERICHBVIC R LT b ATl
DL DI B TR AR E BRI 5 Z
ENRTRIND, AWFEO BBYITHBVIR A Z
FEEE AT BEZRNFLTCPHLIR D YERL T & % 239 [E] i
BEHER Th ANICPOMMEI OFEE T,
L7228 o THEBRAMEIR Z 583k~ 2 FLiE D B
BITREEN TR S iz, YRge 2 L — 7Tl
AR BEESEE E CHOV O S A & L Clgee
%t bclaudin—11Z 59 2 Hui& O /EALIZDNA
T EE A WTHRII LTV 5, & Z CTREED
FiEE RO CHEEREZRGB L. Gohle~
U APLNIE TR A REt 21T 70, EDORER.
PIHBVIR AIEME 2R LI-MENS B, Bl &
FexE /7 a—F A HEEEE RGN
RERT O — 2 B/TORN, IREEITR &
FEEPL e RNTCPE / 7 b —F LV HLEERLD
BETZE1TO TETH D,
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Table 1 Genes increasing expression with HCV entry activity

HBA1,2 hemoglobin,alphai, 2

IGFBP1 Insulin-like growth factor binding protein 1

HBB Hemoglobin, beta

F5 coagulationfactor vV

FS coagulation factor IX

CES1 carboxylesterase 1

AADAC arylacetamide deacetylase {esterase)

CYP2(S cytochrome P450 2C9

HRG histidine-rich glycoprotein

CYP3A4 cytochrome P450, 3A4

SLC2A2 solute carrier family 2 member 2
Anti-FLAG

|75 kDa

~ s0kpa
|37 kDa

Figure 1 NTCP expression in HepG2 /
NTCP-FLAG cells (WB) .

Lysates of HepG2, NTCP-FLAG-expressing
HepG2 (HepG2/NTCP-FLAG) were subjected
to SDS-PAGE, followed by immunoblot. The
lysate of HepG2 was used as a negative control.
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*NTCP-FLAG vector

Brightfieid Anti-FLAG

HepG2
+empty vector

HepG2

HepG2/
NTCP-FLAG

Figure 2 NTCP expression in HepG2 /
NTCP-FLAG cells (ICC) .

Immunofluorecent analysis. HepG2/NTCP
cells were incubated with mouse anti-FLAG
antibody and FITC-conjugated goat anti-mouse
IgG (H+L). The FITC labelled cells were
detected under a immunofluorecent microscopy.

Figure 3 Transport activity of HepG2/
NTCP-FLAG.

HepG2/NTCP  cells were incubated
H-taurocholate with or without sodium ion.
After culturing for 2 minutes, cellular
taurocholate were measured by scintillation
detector.
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Figure 4 Screening of mouse sera producing
anti-NTCP antibodies (FCM).
HepG2/NTCP-FLAG cells were incubated with
a mouse sera and stained with FITC-conjugated
goat anti-mouse IgG (H+L). The anti-NTVP
antibodies-bound cells were detected by a flow
cytometer. As a control, cells were incubated
with HepG2.
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anti-NTCP No.5 anti-NTCP No.7

Figure 5 Screening of mouse sera producing
anti-NTCP antibodies.

FACS analysis. HepG2/NTCP-FLAG cells
were incubated with a mouse sera and stained
with FITC-conjugated goat anti-mouse IgG
(H+L). The anti-NTVP antibodies-bound cells
were detected by a flow cytometer. As a
control, cells were incubated with preimmune
sera.
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Figure 6 Screening of mouse sera producing
anti-NTCP antibodies (ELISA) . The mouse
sera added to
NTPCP-proteo-liposome-coated immunoplates.
Anti-NTCP antibodies were detected by ELISA
using HRP-conjugated goat anti-mouse IgG
(H+L). As a control, cells were incubated with
pre immune sera (preimmune).
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Figure 7 Mouse sera inhibited the entry
step of HBV particles.

HepG2/NTCP-FLAG cells were infected with
HBV contained culture supernatants of
Hep2.2.15.7 cells supplemented with 3% DMSO
and 4% polyethylene glycol 8000. Mouse sera
incubated in 30 minutes prior to HBV
infection. After culturing for 1 daya, cellular
HBV DNA levels were detected by qPCR. Data
ate shown as mean+SD, percentage of amount
observed of non-treated group.
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