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Pathological analysis and drug screening using iPS cells derived from Fabry
disease patients
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The clinical manifestations of Fabry disease are diverse, and some patients
have been reported to exhibit central nervous system disorders and psychiatric symptoms, but the
cause of the disease remains unclear. To elucidate the pathogenesis of Fabry disease, we established

iPSCs by RNA reprogramming using skin fibroblasts from one healthy subject and five individuals
from three families with Fabry disease. Using the established iPSCs, we induced differentiation into
neural cells and vascular endothelial cells. We found no accumulation of Gh3 in neurons, and

established a drug screening system using angiogenesis or enzyme activity.

(Gb3) iPS



(Gb3)

iPS

@

(2) 1PS
Gb3

(3) iPs

*

(¢D) 3 5

iPS

« D

GLA 1000

@ 5 1

Gb3

Gb3

Gb3

Gb3

Gene expression

[GOI/ACTB]

Ghb3
Ghb3
(ERT)
Gb3
Gb3
RNA iPS
Tube formation assay
777U —REEER v o
e T : o

RNAYU 7R 527
day14

RNAY 7O 5300

RNAU 7R 525
D] day2

G

SAiEZE thifE WEEZE
OCT3/4 NANOG aHZ7 b F—EREREE
0.6 0.03 so Fibroblast iPSC
nETA n777Y-RK —
0.5 0.025 =
[}
0.4 0.02 5 40
o
0.3 0.015 4
20
0.2 0.01 3
£
0.1 0.005 €
0 0
\'a"& cho & _Q%O &
630 = & b
N &




Gb3 777 U —EREmFPSHI L Y S 1L X S MBS M

FRREMRE & Y 1) ARIERERE L - ERE

=3

0.08
0.06
0.04
0.02

[GOI/ACTB]

Gb3

Gene expression

Gb3

g

AAGALT

X

n
.
w

=3
o

[GOI/ACTB]
o

Gene expressiol

Gb3

0

Gb3

A4GALT

- 0.02
i1PS

&

S E 0.015

8 <

55 oo

3=

£ 9

§ 3 0005

, [ | |
Fibroblast iPsc

A

NES SOX1
0.0004
I I 0.0002 I I
0
8277V
TUBB3 MAP2
0.03

aEEA w7 VR

® 3 2.

VE-

OCT3/4

Bright filed

(QIS)

s Normal Fabry 1 Fabry 2 Fabry 3
Gb3 2@
o5 =iPS mEndothelial
Gb3 g3
= o}
23 PECAM1
£9
o 0.30
0.20
0.10 I I
0.00 u n

Normal Fabry_1 Fabry_2 Fabry_3

WiPS mEndothelial

iPS

*

Tube formation assay

« 4

1

iPS

SMAD

TIPS T

0.50

0.00

II 0

wfEEA m777Y

el

Neuron

AAGALT

Normal Fabry_1 Fabry 2 Fabry 3

WiPS ®Endothelial

CDH5

Normal Fabry 1 Fabry 2 Fabry 3

miPS = Endothelial

Tube formation assay



8 8 0 5

Miyajima Takashi Saito Ryo Yanagisawa Hiroko lgarashi Miki Wu Chen Iwamoto Takeo Eto 46

Yoshikatsu

Characterization of cellular phenotypes in neurons derived from induced pluripotent stem cells 2022

of male patients with Fabry disease

Journal of Inherited Metabolic Disease 143 152
DOl

10.1002/jimd.12567

Tsurumi Mina Ozaki Asuka Eto Yoshikatsu 33

A survey on the patient journey in Fabry disease in Japan 2022

Molecular Genetics and Metabolism Reports

100909 100909

DOl
10.1016/j .ymgmr .2022..100909

Miyabayashi Takuya Sato Ryo Okubo Yukimune Endo Wakaba Inui Takehiko Togashi Noriko 44

Yanagisawa Hiroko Eto Yoshikatsu Haginoya Kazuhiro

Water intoxication: A clue to the presence of classical Fabry disease 2022

Brain and Development 592 593
DOl

10.1016/j .braindev.2022.07.001

Morimoto Satoshi Nojiri Ayumi Fukuro Eiko Anan lkuko Kawai Makoto Sakurai Ken Kobayashi 7

Masahisa Kobayashi Hiroshi Ida Hiroyuki Ohashi Toya Shibata Takahiro Yoshimura Michihiro

Eto Yoshikatsu Hongo Kenichi

Characteristics of the Electrocardiogram in Japanese Fabry Patients Under Long-Term Enzyme 2021

Replacement Therapy

Frontiers in Cardiovascular Medicine

DOl
10.3389/fcvm.2020.614129




Koto Yuta Sakai Norio Lee Yoko Kakee Naoko Matsuda Junko Tsuboi Kazuya Shimozawa 133

Nobuyuki Okuyama Torayuki Nakamura Kimitoshi Narita Aya Kobayashi Hiroshi Uehara Ritei

Nakamura Yoshikazu Kato Koji Eto Yoshikatsu

Prevalence of patients with lysosomal storage disorders and peroxisomal disorders: A nationwide 2021

survey in Japan

Molecular Genetics and Metabolism 277 288
DOl

10.1016/j .ymgme .2021.05.004

Okuyama Torayuki Eto Yoshikatsu Sakai Norio Nakamura Kimitoshi Yamamoto Tatsuyoshi Yamaoka 29

Mariko Ikeda Toshiaki So Sairei Tanizawa Kazunori Sonoda Hiroyuki Sato Yuji

A Phase 2/3 Trial of Pabinafusp Alfa, IDS Fused with Anti-Human Transferrin Receptor Antibody, 2021

Targeting Neurodegeneration in MPS-11

Molecular Therapy 671 679
DOl

10.1016/j .ymthe .2020.09.039

Saito Ryo Miyajima Takashi Iwamoto Takeo Wu Chen Suzuki Ken Hossain Mohammad Arif 28

Munakata Miyo Era Takumi Eto Yoshikatsu

A neuropathological cell model derived from Niemann?Pick disease type C patient-specific iPSCs 2021

shows disruption of the p62/SQSTM1?KEAP1?NRF2 Axis and impaired formation of neuronal networks

Molecular Genetics and Metabolism Reports

100784 100784

DOl
10.1016/j .ymgmr . 2021100784

Hossain Mohammad Arif Hasegawa-Ogawa Minami Manome Yoko Igarashi Miki Wu Chen Suzuki Ken 31
Igarashi Junko Iwamoto Takeo Okano Hirotaka James Eto Yoshikatsu
Generation and characterization of motor neuron progenitors and motor neurons using 2022

metachromatic leukodystrophy-induced pluripotent stem cells

Molecular Genetics and Metabolism Reports

100852 100852

DOl
10.1016/j .ymgmr .2022.. 100852




9 0 0

, Chen Wu, , , s s

10 Fabry 1543

63

2022

Chen Wu, Takeo Iwamoto, Miki lgarashi, Takashi Miyajima, Ken Suzuki, Miyo Munakata, Yoshikatsu Eto

Comparative proteomics of Fabry and NPC diseases by skin fibroblasts and iPS cells derived neurons

The 63nd Annual Meeting of the Japanese Society for Inherited Metabolic Diseases

2022

63

2022

Migalastat

62

2021




, , , Chen Wu, , Mohammad Arif Hossain, ,

62

2021

Takashi Miyajima, Ryo Saito, Takeo lwamoto, Chen Wu, Miki lgarashi, Mohammad Arif Hossain, Miyo Munakata, Ken Suzuki, Takumi
Era, Yoshikatsu Eto

Molecular pathogenesis of Neurons differentiated from iPS cells derived from NPC patients

62

2021

Junko Yotsumoto, Mina Tsurumi, Asuka Ozaki, Yoshikatsu Eto

A survey on the Patient Journey of Fabry disease patients of Japan

62

2021

Chen Wu, Takeo Iwamoto, Takashi Miyajima, Miki lgarashi, Mohammad Arif Hossain, Junko lgarashi, Miyo Munakata, Ken Suzuki,
Yoshikatsu Eto

Preliminary results of characterization on passages of cells from lysosomal diseases by proteomics

62

2021




Yuta Koto, Norio Sakai, Yoko Lee, Torayuki Okuyama, Yoshikatsu Eto

Prevalence of patients with lysosomal storage disorders and peroxisomal disorders in Japan

62

2021

(Miyajima Takashi)

(50791042) (81603)




