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In this study, we aimed to generate human hepatocyte progenitor cells with
high proliferative and differentiation potential by direct reprogramming. After re-examining the
combination of transcription factors important for liver development, we finally succeeded in
generating human iHep cells capable of stable proliferation in long-term culture by introducing
three transcription factors (FOXA3, HNF1A, and HNF6) into vascular endothelial cells derived from
human umbilical veins and peripheral blood. These cells were found to have the ability to form liver

and bile duct tissue-like structures in 3D culture and to differentiate and mature into functional
hepatocytes and bile duct epithelial cells, respectively.

iHep



Hnf4a  Foxa(Foxal,2,3
induced hepatocyte-

like cells:iHep
iPS
iHep (H-iHep
iHep iHep
HUVEC
E
gRT-PCR
HUVEC medium Hepato-medium (plus)
Retrovirus Culture for
HLESs infection 2 days | \l/
5y - Passages i
———— VYV, == RGN e —— A
SOYROS, SOYLOS e e L el>
FOXA3, HNF1A, HNF6)
iHep

iHep
iHep



HUVEC (P1)  hiHepPC (P6)

w .
(/)]
©
=
o
om
=l
=
a
<C
Q
L
o
-l
=
|_
<€
<C
iHep
HPBEC MYC-hiHepPC MYC-hiHepPC 50 1 O Blood sample-1
(Day 45) (Day 45) (P3) = 404 |0Blood sample-2
" e : 2 T

o : £ 30-
@ 8
L B + 20'
o m

- = 10

ol b |

Q HPBEC MYC- MYC-
- (Day 45) hiHepPC hiHepPC

(Day 45) (P3)

iHep

Hiroki Inada*, Miyako Udono*, Kanae Matsuda-Ito, Kenichi Horisawa, Yasuyuki
Ohkawa, Shizuka Miura, Takeshi Goya, Junpei Yamamoto, Masao Nagasaki, Kazuko
Ueno, Daisuke Saitou, Mikita Suyama, Yoshihiko Maehara, Wataru Kumamaru,
Yoshihiro Ogawa, Sayaka Sekiya, Atsushi Suzuki, Direct reprogramming of human
umbilical vein- and peripheral blood-derived endothelial cells into hepatic progenitor
cells, *These authors contributed equally, Nature Communications. 2020, 5292-5292



4 4 0 4

Inada Hiroki Udono Miyako Matsuda-lto Kanae Horisawa Kenichi Ohkawa Yasuyuki Miura 11

Shizuka Goya Takeshi Yamamoto Junpei Nagasaki Masao Ueno Kazuko Saitou Daisuke Suyama

Mikita Maehara Yoshihiko Kumamaru Wataru Ogawa Yoshihiro Sekiya Sayaka Suzuki Atsushi

Direct reprogramming of human umbilical vein- and peripheral blood-derived endothelial cells 2020

into hepatic progenitor cells

Nature Communications 5292-5292
DOl

10.1038/s41467-020-19041-2

Yamamoto Junpei Udono Miyako Miura Shizuka Sekiya Sayaka Suzuki Atsushi 25

Cell Aggregation Culture Induces Functional Differentiation of Induced Hepatocyte-like Cells 2018

through Activation of Hippo Signaling

Cell Reports 183 198
DOl

10.1016/j .celrep.2018.09.010

Takashima Yasuo Horisawa Kenichi Udono Miyako Ohkawa Yasuyuki Suzuki Atsushi 109

Prolonged inhibition of hepatocellular carcinoma cell proliferation by combinatorial expression 2018

of defined transcription factors

Cancer Science 3543 3553
DOl

10.1111/cas.13798

Hamano Momoko Haraguchi Yurina Sayano Tomoko Zyao Chong Arimoto Yashiho Kawano Yui 8

Moriyasu Kazuki Udono Miyako Katakura Yoshinori Ogawa Takuya Kato Hisanori Furuya Shigeki

Enhanced vulnerability to oxidative stress and induction of inflammatory gene expression in 3- 2018

phosphoglycerate dehydrogenase-deficient fibroblasts

FEBS Open Bio 914 922

DOl
10.1002/2211-5463.12429




1 0 0

Miyako Udono, Kenichi Horisawa, Ryo Murayama, Atsushi Suzuki

Comparative analysis of hepatocyte-like cells directly induced from several types of somatic cells

2019




