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BE, WMREEZRATAIIE, HBV 228K 4 3 A L7- HepG2 fMkk, t Mb 2 7~ 7 2 d kAL
HBV BYEBRRE L TEAIN TS, LR, HBV 7/ ¥ A4 7 LI OB 5 &

O BAEREATIZIE, KRk 72 570 5 BARTE S O IFRIRL 24 F U 7= BRAm CULAMED @y HBV sk - #5d
FOBBRNLETH D, Fexid, IR~ —5—& L THNLREF AT F X —F M (CPM) % 7
E L, & b iPS Al 50 b L7 AFRIBEMAE A 7 — U0 6 HEFERE K OV & RS B Rz~
biezH 95 CPM B AFRIBSHIEOBINLIZREN LT\ 5, ZOHIFBREICE Y, & K iPS
Far7s & BFAIAE 2 3 RAGICHERI 2 = L N A[RE L 72 - 7= (Kido et al. Stem Cell Reports. 2015), L 7>

L. K0 R U7 IR D ERUZ ISR E MR LB CThH 2 FREMED B 5,

Rk 28 VL, 1PS MR HERAICEIR N B AR, AR 2 E RS 5 7o A FEORIBEAIRL O b
b & MR DF 7272 FiEEReI T2 Z L2k Lz (Koui et al. s sCifEF), £72. L - 1L - W

H o EILET, & N iPS HIfL AL, ST 7 /L (CPM 5l & FEm PN B R <> A0 & o
% R) 12815 HBV ORMIKG: - EHRIE 7 V2% Lz, b b iPS fifEss 550k L7 AT aiBkH
fa 27— 6 CPM IMERT RIS 2R U, ~ o ZHE M B CHEilE U7z, 1iPS Mla b sk ofT
FHAE B C > HBV YA I TR Z 8B~ 5 HBV 2 B/K NTCP ¥ > X7 ' O BLES° HBV

DRI N cccDNA ORBRHICEETH D Z & DR ST,

WIZ, iPS MM SR DOFFIEE TV A BSEd 572, H#hE L7 CPM BMEATRIBR I Z = 5 — 4~ 0 1
v B2 iPS MR S OFETRNE D, M & SRR O R L7, AREERSRIZE VT, T
R OBERE 72~ — T — T & 5 WSRO — > CYP3A4 OiEMEZHIE L, FFREEIZ W CREA
L7z, EORER, FFIILO Z OB # R & el U, iPS A H SRAFIRT 7 v CEIRN GRS L O
R & OILEEFER) 1TV T CYP3A4 OmWIEMERFEO b, £z, ZOHERIZB W T HBV
R FEBR 2 AT o T2 & 2 A iIPS Ml RATIRE T Mz W T o7, LLEDORERNG | 1PS flify
Fk 0> CPM LTRSS AR X, FETR PN RO 2 e & 38538 975 2 & CL & 0 ASRERY 22 L~
Lok L. HBV B RE b B35 Z R S iviz, —, MnH B3 dEq3 U 7o Mfaic JFH-1 ik
HCV ki 1 DI & A 72 08 . IR CE 2o 1o, ZRIROFHN 43 TRV EREMERE 2 B
Lo Flo, BipD R —ICHkT 5 iPS M) 5758 L7 iFiic B8V C, HBV O L& 7 4% —
TH 5 NTCP ORBLEIZE VRS b7z, HBV 7 ¥ A 7 & 15 FHINE OB 5t & o B AR IC
X, R FP—IC XD TLREMIHMEZGLILERH L Z LD, 5%, BalyRoR7es iPS M
Jied 1 R OO KA PN BRSPS & DB R 2 B2 L, HBV SR~ IG5,

(F£30)
To date, primary cultured human hepatocytes, Hep2 cells expressing HBV-receptor and
hepatocytes derived from humanized mice have been used as a model of HBV infection. However,
to understand the correlation between HBV genotype and host genetic background, it is
necessary to develop a reliable and versatile model of HBV infection/replication using
hepatocytes with diverse genetic background. We have identified Carboxypeptidase M (CPM) as
a novel cell surface marker of liver progenitor cells (LPCs), and generated iPSC-derived CPM+*
LPCs with the potential to proliferate and differentiate into both hepatocytes and cholangiocytes.
This method has enabled us to produce human hepatocytes from iPSCs efficiently (Kido et al.
Stem Cell Reports. 2015). However, to make more mature hepatocytes, liver non-parenchymal

cells may be necessary.



In this year, in order to generate liver sinusoidal endothelial cells (LSECs) and hepatic
stellate cells (HSCs) from iPSCs efficiently, we have successfully established methods for
purification and expansion of each progenitors (Koui et al. submitted). We have also established
a long-term HBV infection/replication model using iPSC-derived hepatocytes in collaboration
with Drs. Mizokami, Sugiyama and Wakita. After isolation of CPM* cells from differentiated
iPSCs at the immature hepatocyte stage, they were expanded on mouse embryonic fibroblasts.
Then, expanded CPM* cells were co-cultured with iPSC-derived LSECs and HSCs on collagen-I
gel at a high cell density. In this culture system, we evaluated the hepatic maturation of
iPSC-derived CPM* LLPCs by CYP3A4 activity as a marker for functional hepatocytes. CYP3A4
activity was higher in the iPSC-liver model (iPSC-derived hepatocytes co-cultured with LSECs
and HSCs) compared with hepatocytes. Then, we used this model for HBV infection, and found
that the iPSC-liver model supported HBV infection. Thus, these data indicated iPSC-derived
CPM+ LPCs were differentiated into more functional hepatocytes by co-culture with LSECs and
HSCs, and they were susceptible to HBV infection. We also attempted to infect HCV using HCV
particles derived from JFH-1. However, so far infection was not confirmed. Expression of HCV
receptor may not be sufficient.

Furthermore, hepatocytes derived from various iPSC lines expressed HBV entry receptor,
NTCP, at a variable level. To analyze the correlation between HBV genotypes and host genetic
background, we will improve the culture system and develop iPSC-liver models from different

1iPSCs to use for HBV infection assay.
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