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v Inflammation was not observed at 1 dpi. (upper right)

v Degeneration of hepatocytes were observed at 3 dpi. (lower)

v Hepatocellular proliferation, degeneration and infiltration of
inflammatory cells were observed at 21 dpi.

= HBV infected tupaia causes quick degeneration of hepatocytes.
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SRR 25 4R BRI A AUSR I L SR Je s T R ]
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1. HARDESE

(1) BEFRDOFREDMRILE A IRRIEORBIITET VB E A WEERNLETH 5,

(2) BEFFE®D uPA-SCID E7 /L TlX, U A NRITKT DEINE BT TE v, RfMER S REET
HUEMTHD, BmThRIMOREMITNR TERNREDRERDH D,

I REOEK., BGEShEEE

(1) AR ZRFF LR E LI BT/ N ET VOB EZERNE LT FHL B2 B
< ADHENL, N —HROBERE, 4/ %27 AOPTERIZHO W TR EZHET D,

(2) "A R AFI v 7IEIERTA2EA2OHBY a2 77 FEERL, BRFFRIZRT S~
U RAGIEINE HRT CE B U AT NERINLT B,

(3) U ADREFREE M TEHER T 2 HEEZMET L, BEFFRICKHT 5 b MM Iing & Ry
TEXLHV AT LAERSIT D,

(4) TK-NOG = 7 A & W=l N B BUF R ET LA BINLT 5,

(5) Bel-2 By FRE~ 7 A ZAWTZHHOFMIEX A 7~ 2% /Efk L, BEFRET VOB
HEITD

(6) Bcl-2 BI# T RE~ T AZHANTHREG L LOFMIEY AT~y A 2EKRL, Zhicky
HBV & v U 7~ U A&BSL L BRFFRIGE~DICHZ BIEd,

(7) ES/iPS M@~ o DT MM - MM OFEELHEY L, RUERHETREZ Lo Milg) <
U ZMEENTHEERT 2 HOF AT ZAE2/ER L, BEFXET V~DISHZ BT,

M. 2 FEOMEEE

- FERERE

(D) 2 EZATABIOYT ) Z A7 COHBVBIETFENEILL 2-mer & X T MIBEWERR TS
A2 X R&EAER L7z, NOD =7 A NOD-SCID =7 2 (T, Bff/R$), NOG < A (T, B, NK
JARH) ICZNLDOBLETENA FaX AT I v 7B TERELEEZ A, K %O FMABIC
BT HBY BIEFURESGME L 72 0 . HBs FURMAERS LN A L A MAED RS L7z, NOD = 7 &
T T A VAMIEIT—1BMETH o 7228, NOD-SCID, NOG ~ v A CTiZEE(L L, F7= NOD-SCID
IZEE L NOG = U A TEWT A NV AMIEER R LTZZ & D, BEGEINE, HRGEINEDR T
DA NVAGERIITE S L TWAZ ENRBINTe, £70F ) # AT ATIET /247 Clch
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(2)

- A

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(24 H H)

LEWTANLVAMIEZRL NA R Z ATy 7 ETY YRR T D VA VAEFES AT
LR b BRAMEETALINAIGE LR L TWD Z E2VR ST,

b SRR~ D EHLIR Y 30~T0%D TK-NOG ~ 7 AIZF ) XA T A HATCOBREMGE
BETHZLIZEY, 1~ 2 BB TR ZRBREDRNLT 5 2 LA LM Uiz, BYE AL
L7z<T AT, & hPBMC 285722 L2k, FEEXRFEI N, OHPTA NVAENMET
TLZEEH LT LT,

e

NOG-MHC class I/class IT KO ~ 7T A2t PREMBEZIKEZEET D &, I 0SBt S 1
D BB TR HEIN L, BAEE 28 B CH 90%2% b MEIRRIZEHL L7z (BAHTL M #01d NK
M, BMIRE. DC OHEMZEFRYD, T D% G2 THIROEMERD ), NOG ~ 7 A ~DBIE
TRH HID GVH ISEILEIIZME S, FEFLMOD TR THY, v~ U RAHERE Mh
DHELRY =NV DL PR ENT, ZDOE D7~ RAIZHBs VI F U2\ Lz Z A,
50D~ 7 AT HBs UMD EFAENA Bz, 72, A FaF A5 v 7 EICE D HBY O
Eiz& v, HBe _7F RIZkT 2 THIRSERNFEINTZZ LD, B Mo
fa23< o ZAEAEP T HBV ITx L CHSBERIICIS B LIBD Z E L e o7z, (38 )
Bel-xL/Mcl-1 KO =7 238 L QNP A=A < 7 2D ED16. 5 DJER DI EEEFNR L D GFP T 2 A
Vo= 7wy AHROMMREEFMRE RS L, £ TEIZBW T GFP BT fMiia s < o 2
FRIEPICAEZE L CWD Z E 2R L, VEHEN)

EGFP Z&fn+ & L CHIAA ZIEHEFEME AR 2 HBV (ECFP-HBV) #{ERK L. ZFOREAZTERL
77o (EHER)

b b iPS HIE SR LEER AR A — M EER L. FFEERE R e~ 7 A~BIE L
oo MHT LT I RN 100~2000 ng/ml 2L, AFTHZ L 2R L, b FIFF A
Tw U AMERIZET A LTINS E N IPSHIIEE LT, BUF A TANART Z—FHN
HZ LT MIFHIIRNS 7 ) bA T T L—3 g 7 ) — -« & b iPS fIlRE % 28814 %
TR LT, kA#Z)

~ U A BS/iPS Mzt LT, BBEREF Lhx2 24 A 7RETH Z LIz kv, &z
FHEL, IOICEMME, SEME~OMERFTETELZ LEHALC L, (AEEET)
TK-NOG <~ A2t MR ZRME L, 30~T0%DEHREREL L OF A T~ RAE/ER LTz,
Mc1-1 KO (C57BL 5%&#t) ~ VA ZERRIT D70, A—RNarvo=y 7{EIZ& 5 NOG
< ANDR LA 2 N5 MR E TIT o7z, b hARMMIMBEAZERBAES & GVHD 234 Z 0 iz < W
NOG-MHC class I/class 11 KO =7 & & b NAFMBLBAE ATHEZR TK-NOG % 22M0d 5 Z & T,
vt b O & fosE OWE % H 3 5D TK-NOG-MHC class I/class I1 KO = 7 A DVERLZBRMA L 7=,
CRAKPE®R

HLA-DR4 %#ZBLT 25 NOG v 7 A &{ERk L, b MERUEGERKIGHEETDHZ 2R LT, &
b IL-2 FBHLNOG ~ 7 A2V T e b NKAREA S LFE XL, MiEEEEE2E T %
R L7z, NOG-MHC class I/class II KO~D R&EFERK L7z, & I T f#if% HLA-DR4tgI-A B
KO/NOG <~ 7 ANTHASMb S, FURIC K A0FICL D, AERNTO THROSZEE, o
A NTA VEARTHER L, (SBRE)
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QCFERM)

IV. FRf26~28 EEDEE

(1) & MEMmMBEEERE AV 2REROE MEICOWTESICHTET 5 & & bic, i
FRAIAE DA R ER 2 HEE T D,

(2 & PHLA ZFHTLH N6~ T AZHWTHRERDE MEETT I,

(3) TK-NOG = A% A\ = BAFRAET MZONT, AERDE MEEITV, BERFRICHT S
b hREINE DN EIT D,

(4)  TK-NOG =7 AD MHC class I/ class II &/ v 277w ML, b MFHIfEF AT TK-NOG =
ADHEFEFRDOE MEEED D,

(5) NOGAEL7zMcl-1 KO =7 A& HWT, Al X T~ 2 &/l 2,

(6) MRIEHMEBAEIC LD, a2 7~ 0 AEERT 5,

(7)  iPS AEAEA BT L 72 FFRERR D TK-NOG ~ U A~BHE L, & A T~ 7 ZEKT 5.

(8) & b iPSHEEA & MIEAIE~DEFRICHLE LRI G R T 28 50T 5,

(9) HBV DRAENEEZ 1BHF T& DX HBV = A h T 7 h & AERT 2,

V. TRER~DEBROAIREY

(1) ZMITLE L BAFRETABERSND Z LICE V| B EFRITHT 2 AIZEMIE A HEE
sha,

(2) EREFRFLLEBEFRETAPMEHEND Z LIZLD ., RERTIEN & LIHT 2
DL HBV FEDBRFEIZ N D,

(3) CCC DNA OHEfRZ HRY L LIZIREIEDBFEICB W TAHMZR in vivo 7V ERHETE 5,

VI. AARDHER (BERHEX - HA FS5A4 > - 3=aF7IE)

(1) Nawa T, Tatsumi T, Hikita H, Takehara T, et al. Interferon-o suppresses hepatitis B virus enhancer 11 activity via the

protein kinase C pathway. Virology 432: 452-459, 2012. (2) Kurokawa M, Tatsumi T, Takehara T, et al. Long-term effect

of lamivudine treatment on the incidence of hepatocellular carcinoma in patients with hepatitis B virus infection. J
Gastroenterol 47: 577-585, 2012. (3) Hikita H, Tatsumi T, Takehara T, et al. Bak deficiency inhibits liver
carcinogenesis: A causal link between apoptosis and carcinogenesis. J Hepatol 57: 92-100, 2012. (4) Nishida T, Tatsumi

T, Takehara T, et al. Managing hepatitis B virus carriers with systemic chemotherapy or biologic therapy in the outpatient
clinic. Hepatol Res 43: 339-346, 2013. (5) Matsubara T, Takehara T, et al. TIEZ-expréssing monocytes as a diagnostic
marker for hepatocellular carcinoma correlated with angiogenesis. Hepatology 57: 1416-1425, 2013. (6) Yoshio
S, Takehara T, et al. Human BDCA3(+) dendritic cells are a potent producer of IFN-A in response to hepatitis C virus.
Hepatology 57: 1705-1715, 2013. (7) Kodama T, Hikita H, Tatsumi T, Takehara T, et al. The Bcl-2 homology 3
(BH3)-only proteins Bim and Bid are functionally active and restrained by anti-apoptotic B-cell CLL/lymphoma 2 (Bcl-2)

family proteins in healthy liver. J Biol Chem 288: 30009-30018, 2013. (8) Takayama K, Mizuguchi H, et al. Generation
of metabolically functioning hepatocytes from human pluripotent stem cells by FOXA2 and HNFla transduction. J
Hepatol 57: 628-636, 2012. (9) Takayama K, Mizuguchi H, et al. Long-term self-renewal of human ES/iPS-derived
hepatoblast-like cells on human Laminin 111-coated dishes. Stem Cell Rep 1: 322-335, 2013. (10) Takayama
K, Mizuguchi H, et al. 3D spheroid culture of hESC/hiPSC-derived hepatocyte-like cells for drug toxicity testing.
Biomaterials 34: 1781-1789, 2013. (11) Kawabata K, Mizuguchi H, et al. Endodermal and hepatic differentiation from
human embryonic stem cells and human induced pluripotent stem cells. J Stem Cell Res Ther (in press) (12) Okada
Y, Kitajima K, et al. Embryonic stem cell differentiation system for evaluating gene functions involved in physiological
megakaryocytic differentiation. Biochem Biophys Res Commun 419: 477-81, 2012. (13) Tanaka K, Kitajima K, et al.

Tumor suppressive function of protein tyrosine phosphatase non-receptor type 23 in testicular germ cell tumors is lost upon
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overexpression of miR142-3p. J Biol Chem 288: 23990-9, 2013. (14) Kitajima K, et al. Molecular functions of the
LIM-homeobox transcription factor Lhx2 in hematopoietic progenitor cells derived from mouse embryonic stem cells. Stem
Cells (in press) (15) Nagamoto Y, Mizuguchi H, et al. Promotion of hepatic maturation of human pluripotent stem cells in
3D co-culture using type I collagen and Swiss 3T3 cell sheets. Biomaterials 33: 4526-4534, 2012. (16) Ito R, Suemizu H,
et al. Efficient xenoengraftment in severe immunodeficient NOD/Shi-scid IL2rynull mice is attributed to a lack of
CD11¢+B220+CD122+ cells. J Immunol 189: 4313-4320, 2012. (17) Yamazaki H, Suemizu H, et al. In vivo formation
of dihydroxylated and glutathione conjugate metabolites derived from thalidomide and 5-Hydroxythalidomide in humanized
TK-NOG mice. Chem Res Toxicol 25: 274-276, 2012. (18) Nishimura T, Suemizu H, et al. Using chimeric mice with
humanized livers to predict human drug metabolism and a drug-drug interaction. J Pharmacel Exp Ther 344: 388-396,
2013. (19) Yamazaki H, Suemizu H, et al. In vivo drug interactions of the teratogen thalidomide with midazolam:
heterotropic cooperativity of human cytochrome P450 in humanized TK-NOG mice. Chem Res Toxicol 26: 486-489, 2013.
(20) Tsukada A, Suemizu H, et al. Plasma concentrations of melengestrol acetate in humans extrapolated from the
pharmacokinetics established in in vivo experiments with rats and chimeric mice with humanized liver and physiologically
based pharmacokinetic modeling. Regul Toxicol Pharmacol 65: 316-324, 2013. (21) Gutti TL, Suemizu H, et al. Human
Hepatocytes and Hematolymphoid Dual Reconstitution in Treosulfan-Conditioned uPA-NOG Mice. Am J Pathol (in press).
(22) Higuchi Y, Suemizu H, et al. The human hepatic cell line HepaRG as a possible cell source for the generation of
humanized liver TK-NOG mice. Xenobiotica (in press) (23) Moriya K, Takahashi T, et al. Development of a multi-step
leukemogenesis model of MLL-rearranged leukemia using humanized mice. PLoS One 7:e37892, 2012. (24) Ito
R, Takahashi T, et al. Current advances in humanized mouse models. Cell Mol Immunol 9: 208-214, 2012. (25) Suzuki
M, Takahashi T, et al. Induction of human humoral immune responses in a novel HLA-DR-expressing transgenic
NODY/Shi-scid/ycnull mouse. Int Immunol 24: 243-252, 2012.  (26) Ito R, Takahashi T, Suemizu H, et al. Establishment
of a human allergy model using human IL-3/GM-CSF transgenic NOG mice. J Immunol 191: 2890-2899, 2013.
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PERZIUPA-SCID Eb | RETR
° ’7’/947A/C0)HB DNAZ
5 A T/ 22 vz | —> NOD, NOD-SCID, Ngevtxlzﬁ
GEEEEEFRETY AL DML AEEERIFL,
Y ® NOG MHC class I/ll KO R
RATRE I AT TERBLENRRENIL
L-bcl-x&2 mcl-15/2 i’ﬁﬁb\‘“t’t“ "
Ba IR B FF 4 Ra TS HE L THR | —D> ééﬁt&_ﬁﬁﬂﬂﬂﬁﬁ.@%&%
® TK-NOGEMFHIfRF AT
| TK-NOG; L-mcl-182-NOG (=T HBVEER AL 17
R A S 4R + Er Eb s Boi.erraMcEIZEYEF
; lo) o .
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1. Human BDCAS3(+) dendritic cells are a potent producer of IFN-A in response to hepatitis C virus.
Hepatology 57:1704-1715, 2013.

2. Mecl-1 and Bcl-xL regulate Bak/Bax-dependent apoptosis of the megakaryocytic lineage at
multistages. Cell Death Diff 11: 1856-1869, 2012.

3. Altered oligosaccharide structures reduce colitis induction in mice defective in
B-1,4-galactosyltransferase. Gastroenterology 142: 1172-1182, 2012.

4. Bak deficiency inhibits liver carcinogenesis: A causal link between apoptosis and
carcinogenesis. J Hepatol 57: 92-100, 2012.

5. Increases in p53 expression induce CTGF synthesis by mouse and human hepatocytes and
result in liver fibrosis in mice. J Clin Invest 121: 3343-3356, 2011.

6. Delayed-onset caspase-dependent massive hepatocyte apoptosis upon Fas activation in
Bak/Bax-deficient mice. Hepatology 54: 240-251, 2011.

7. The Bcl-xL inhibitor, ABT-737, efficiently induces apoptosis and suppresses growth of
hepatoma cells in combination with sorafenib. Hepatology 52: 1310-1321, 2010.

8. Thrombocytopenia exacerbates cholestasis-induced liver fibrosis in mice. Gastroenterology
138: 2487-2498, 2010.

9. Sorafenib inhibited the shedding of MICA on hepatocellular carcinoma cells by downregulating
ADAMY. Hepatology 51: 1264-1273, 2010.

10. The let-7 family of microRNAs negatively regulates Bcl-xL expression and potentiates
sorafenib-induced apoptosis in human hepatocellular carcinoma. J Hepatol 52: 698-704, 2010.
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1972-1980, 2009.

12. Anti-cancer therapy inhibits MICA ectodomain shedding by downregulating ADAM10
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Reduced numbers and impaired ability of myeloid and plasmacytoid dendritic cells to polarize T
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HBV replication and viremia by hydrodynamic mjectlon
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