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Pathological deterioration of liver component cells by hepatitis B virus
infection and the mechanism of hepatocarcinogenesis
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Liver tissue consists from endothelial cells, bile duct cells, immune cells
and hepatocyte. Hepatitis B virus induces hepatitis and liver cancer, but the interaction and virus
infection related signaling between these component cells are not still clarified. We analyzed these

interactions by measuring gene expression in each component cells using single cell gene analysis.
We clarified the intercellular signaling including Notch signaling activation and this interaction
resulted in the involvement of transcription factors in hepatitis B virus infected cells. Results of
analyzing clinical liver tissue found that these transcription factors or intercellular signaling
were affected under nucleos(t)ide analogues treatment. In conclusion, intercellular signaling were
found to be important in hepatitis B virus infected liver tissue.

B Notch HBV cccDNA



single cell

B (HBV) HBV HBV
B
HBV
HBV
single cell
HBV
single cell HBV
HBV HBV
B HBV
single cell
HBV
single cell HBV
HBV
HBV
HBV
Q) 29
HBV
RNase
HBV
Notch
Notch ShRNA HBV
HBV HBV covalently closed circular DNA
(cccDNA) Notch
HBV-x HBx
HBV
(2) 30
HBV
Notch
HBV
HBV
HBV Notch
HBV Notch
HBV HBV HBV
Notch Notchl NICD CREB
PKA HBV NICD
E3



HBV Notch HBV cccDNA
HBV

PCR
Q-L HepAD38 @ HepAD38 (120h) @ HepAD38 (48h) @

E 12 T)) 12 _ 16
2., Cl F3l
z 08 ** e Zo 12
% : = [4 % 1
os sﬂﬁ Eos
204 204 208
© s Fo4
o 9 =
$o2 2oz gu
0 0 0
CREB1 csp CREB! cep CREB! cap
®=Control-shRNA  ®Jagged1-shRNA ¥DMSO20uM DAPT 20uM WOMSO05pM  #MG-1320.5uM
. (LAM)
JIZZ¥  gPCR @D oo
Pho-CREB HepAD38 (120h) , HepAD 38 (120h) (E
. * = :2 TV )
<. =
shRNa SR = 2 g5 -
. £5. g2,
20
&g 28 ¢
8 4 5 2
moro: [ CC 2! (TDF)
o OMSO 5uM  HE9 5uM

DMSO 10yM  FSK 10uM

NotchPEE(DAPT)IZ & YEEE R F THAHCREB, CBPAMNFISh, TOT7Y— (ADV)
X1 sEEMGI3)THIS#ET S, -, OBRERFEEMILT HFSKIES (T
HBV cccDNAZIETR S, —FHB91R 52K YHBV cccDNAIZ IS S,

Notch HBV cccDNA
Notch mTORC2
HBV HBV
HBV
JIRRYV

HepG2.2.15.7 HepAD38

NT LAM ETV NT LAM ETV [TDF_ADV -
p-AKT @
(Ser473)

p-p70 S6K
H BV (Thr421/Ser424)

A& e i _ r'y _ |
GAPDH f——"—i Thraztisersze @
Pson

= BEET7 0T D55, XOLAFREELUK(TDF, ADV) [EmTORC2R KD iEE
2 EENLTIOMIVRIEREET S, — A TmTORCTEERRIZIZIERALALY,

®
HBV

HBV

WFA(+)-M2BP  HB

HBV
HBV
HBV
Notch

HBV



10 8 0 4

Wang Zijing Kawaguchi Kazunori Honda Masao Sakai Yoshio Yamashita Tatsuya Mizukoshi 501
Eishiro Kaneko Shuichi
Distinct notch signaling expression patterns between nucleoside and nucleotide analogues 2018
treatment for hepatitis B virus infection
Biochemical and Biophysical Research Communications 682 687
DOl
10.1016/j .bbrc.2018.04.236
Wang Zijing Kawaguchi Kazunori Honda Masao Hashimoto Shinichi Shirasaki Takayoshi Okada 9
Hikari Orita Noriaki Shimakami Tetsuro Yamashita Taro Sakai Yoshio Mizukoshi Eishiro
Murakami Seishi Kaneko Shuichi
Notch signaling facilitates hepatitis B virus covalently closed circular DNA transcription via 2019
CAMP response element-binding protein with E3 ubiquitin ligase-modulation
Scientific Reports 1621
DOl
10.1038/s41598-018-38139-5
Kawaguchi Kazunori Honda Masao Ohta Hajime Terashima Takeshi Shimakami Tetsuro Arai 53
Kuniaki Yamashita Taro Sakai Yoshio Yamashita Tatsuya Mizukoshi Eishiro Komura Takuya
Unoura Masashi Kaneko Shuichi
Serum Wisteria floribunda agglutinin-positive Mac-2 binding protein predicts hepatocellular 2018
carcinoma incidence and recurrence in nucleos(t)ide analogue therapy for chronic hepatitis B
Journal of Gastroenterology 740 751
DOl
10.1007/s00535-017-1386-2
51
B 2019
547 549

DOl




2018

167 170

DOl

HBV cccDNA HBV

104

2018

HBV Notch

54

2018

Notch

23

2018




2018 JDDW

2018

Kawaguchi Kazunori, Wang Zijing, Honda Masao, Okada Hikari, Shirasaki Takayoshi, Nio Kouki, Shimakami Tetsuro, Arai Kuniaki,
Yamashita Taro, Sakai Yoshio, Yamashita Tatsuya, Mizukoshi Eishiro, Kaneko Shuichi

mTORC2-related protein kinase B phosphorylation is associated with Notch signaling activation by nucleotide analogues for
chronic hepatitis B virus infection

2018 AASLD

2018

Kawaguchi Kazunori, Wang Zijing, Honda Masao, Shirasaki Takayoshi, Okada Hikari, Shimakami Tetsuro, Nio Kouki, Arai Kuniaki,
Yamashita Taro, Sakai Yoshio, Yamashita Tatsuya, Mizukoshi Eishiro, Kaneko Shuichi

Nucleos(t)ide analogues and interferon affect intranuclear HBV genome in vitro via Notch signaling modification, independent
of the ubiquitin-proteasome system

2017 AASLD

2017

(Wang Zijing)




(Honda Masao)

(00272980) (13301)

(Hashimoto Shinichi)

(00313099) (24701)




