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An investigation of mechanism of progression of kidney disease using renal tubular
cells differentiated from ES/iPS cells
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We developed a method of inducing renal tubular cells from mouse embryonic stem
cells via the cell purification of kidney specific protein (KSP)-positive cells using an anti-KSP
antibody. KSP-positive cells had the capacity to form tubular structures when grown in a 3D culture in
Matrigel. Moreover, KSP-positive cells acquired the characteristics of each segment of renal tubular
cells through tubular formation when stimulated with Wnt4. Human ES cells were not willing to
differentiate into tubular cells compared to mouse ES cells. GSK-3B -inhibitor increased KSP-positive
cells.

We examined miRNA expression in experimental models of EMT and renal epithelialization using microarray,
and found that miR-34c attenuates EMT induced by TGF-B in a mouse tubular cell line. To confirm the
effects of miR-34c in vivo, we administered the precursor of miR-34c to mice with unilateral ureteral
obstruction, and miR-34c decreased kidney fibrosis.

ES iPS miRNA



ES iPS

ES

ES
ES
iPS

0CT3/4 SOX2 KLF4 C-MYC
ES
ES

ES

ES iPS

ES

Kidney specific
protein (KSP)
Activin ES KSP
Morizane, Biochem
Biophys Res Commun, 2009

KSP 1-5%
ES KSP
Flow cytometry
KSP

KSP

KSP

Flow cytometry

AQP2

™

2011-209792
Activin KSP

ES

ES ES iPS

ES/iPS
invitro

iPS

iPS
in vitro

CKD EMT
MIRNA

(Epithelial-Mesenchymal Transition; EMT
Snail  EMT
Yoshino, Biochem
Biophys Res Commun, 2007
microRNA  miRNA

EMT
miRNA
RNA MRNA
miRNA 22,000
1,000 EMT
miRNA
miRNA
mRNA
EMT miRNA
EMT
EMT miRNA
Wang, Diabetes, 2010
miRNA
CKD
ES iPS
ES KSP
ES
CKD EMT
miRNA
TGFB EMT
miRNA
miRNA
in vitro in vivo
( )ES

ES CAG-GFP
EB3



Activin 10ng/ml

18
KSP KSP
KSP
Flow Cytometry
KSP
IGF HGF
Wnt4
NIH-3T3
ES
ES
() micro RNA
TGFB EMT
MIRNA EMT
MIRNA miRNA  EMT
in vitro
TGFB EMT
miRNA in vivo
miRNA  precursor
MIRNA
) ES
ES
Activin
10ng/ml 18
Activin IGF
KSP
Flow cytmetry KSP
Wnt4
ES
PlosOne
) ES
ES ES ES
ES GSK-3
[3_
ES KSP

KSP
ES KSP

() micro RNA
TGFB EMT
miRNA EMT miIRNA

miR-181b miR-125b
miR-30e miR-34c miR-680 miR-1224  EMT

miRNA
miR-34c
in vitro TGFB EMT
miR-34c
Scientific Reports
EMT miRNA
miR-363
miR-363  miR-34c
EMT
miR363 TWIST1/2
2

1. Morizane R, Fujii S, Monkawa T,
Hiratsuka K, Yamaguchi S, Homma K,
I'toh H. miR-34c attenuates
epithelial-mesenchymal  transition
and kidney fibrosis with ureteral
obstruction. Sci Rep. 2014;4:4578.
doi: 10.1038/srep04578.

2. Morizane R, Monkawa T, Fujii S,
Yamaguchi S, Homma K, Matsuzaki Y,
Okano H, Itoh H. Kidney specific
protein-positive cells derived from
embryonic stem cells reproduce
tubular structures in vitro and
differentiate into renal tubular
cells. PLoS One. 2014;8(6):e64843.
doi:  10.1371/journal.pone.0064843

6
1. Ryuji Morizane, Toshiaki Monkawa,
Shizuka  Fujii, Hiroshi Itoh.
miR-363induces transdifferentiation
of human tubular cells to mesenchymal
phonotype. Kidney Week 2014 11
14




o

&)

®

Ryuji Morizane, Toshiaki Monkawa,
Shizuka Fujii, Hiroshi Itoh. miR-34c
attenuates renal fibrosis via
Down-Regulation of Jaggedl. Kidney
Week 2013 11 11

Shintaro Yamaguchi, Koichiro Homma,
Toshiaki Monkawa, Ryuji Morizane,
Sayuri Suzuki, Shizuka Fujii, Shu
Wakino, Koichi Hayashi, Hiroshi Itoh.
Differentiation of Human Enbryonic
Stem Cells into Kidney Specific
Protein Positive cells. Kidney Week
2013 11 11 ,

;56
;2013 5 10
H~12 ;
Ryuji Morizane, Toshiaki Monkawa,
Shizuka  Fujii, Hiroshi Itoh.
KSP-Positive Cells Derived from Mouse
Embryonic Stem Cells Serve as
Progenitors of Renal Tubule Cells.
Kidney Week 2012 11 02 ,
San Diego

ES
;55 ; 2012 06

01 ; ( )

MONKAWA TOSHIAKI

80286484



