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Molecular mechanisms regulating the differentiation for pancreatic bud-like
cells from human pluripotent stem cells
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Pancreatic bud/epithelial cells (NKX6.1+ cells) are considered as
pancreas-committed cells. In this study, we aimed to exhaustively search molecules which regulate
the differentiation into NKX6.1+ cells from human iPS cells. We have developed the screening system
with using siRNA libraries to knock-down target genes for the analysis. We identified novel target
molecule candidates and clarified that one of the target molecules promotes the differentiation. The

mechanism we identified in this study may be useful for both basic research and clinical

application using pancreatic cells.

NKX6.1 PDX1 iPS ES SIRNA



embryonic stem cell; ES induced pluripotent stem cell;

iPS B

B 90

ES/iPS
ES/iPS PDX1*NKX6.1*
in vivo B
Kelly, 2011

B Pagliuca

W, 2014; Rezania A, 2014

PDX1*
NKX6.1*

Toyoda T, 2015

ROCK-
Toyoda T, 2017 ROCK
NKX6.1
iPS NKX6.1"
iPS
1 siRNA
PDX1* NKX6.1* SIRNA
96-well
SIRNA
NKX6. 1" SIRNA
NKX6.1* SIRNA
2
SiRNA
SiRNA
3
PDX1 PDX1

PDX1
PDX1



1 PDX1  NKX6.1

PDX1 SiRNA
iPS PDX1
PDX1 SiRNA
Z' factor
0.022+ 0.14
SiRNA NKX6.1*
29
9
A B
2 -
Z U o i
g RGECE
+ PN
5 S X 100
& 1]
Z
2 siRNAs ¢ no_ si?DX1 2 - siRNAs T m
SIRNA SiRNA
1 SiRNA
SiRNA
NKX6.1* A) B)
2 SiRNA
3
NKX6.1*
NKX6.1*
585A1 iPS FF-101
ES KhES-3
NKX6.1* NKX6. 1
iPS mRNA
NKX6.1
NKX6.1
3
PDX1
PDX1
SiRNA PDX1  mRNA
PDX1  siRNA mRNA
PDX1 NKX6. 1
NKX6.1  mRNA SiRNA NKX6. 1
PTFIA  mRNA
PTFIA  mRNA NKX6. 1

RNA



4 2 0 1

Kimura Azuma Toyoda Taro lwasaki Mio Hirama Ryusuke Osafune Kenji

27

Combined Omics Approaches Reveal the Roles of Non-canonical WNT7B Signaling and YY1 in the
Proliferation of Human Pancreatic Progenitor Cells

2020

Cell Chemical Biology

1561 1572.e7

DOl
10.1016/j .chembiol .2020.08.018

12
up to date 2020
329-336
DOI
Toyoda Taro Kimura Azuma Tanaka Hiromi Osafune Kenji 145
Efficient Generation of Pancreas/Duodenum Homeobox Protein 1+ Posterior Foregut/Pancreatic 2019
Progenitors from hPSCs in Adhesion Cultures
Journal of Visualized Experiments 1-11
DOI
10.3791/57641
115
2018
681 690

DOl
10.11405/nisshoshi .115.681




ES/iPS

20

2021

Toyoda T

Pancreatic research with iPSC technology.

The 2nd Technion-Kyoto Joint Symposium

2018

2019

348

275-276

2019-2021 XV 2.

(Osafune Kenji)

(80502947)

(14301)

iPS




(Ohta Akira)

(00168931)

(14301)

iPS




