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To explore the pathogenesis of retinitis pigmentosa using the organoid system of
a patient-derived iPS cells

Shinoda, Hajime
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The iPS cells generated from somatic cells of a patient with retinitis
pigmentosa and a control were differentiated into three dimensional organoid culture to analyze the
pathogenesis and to explore therapeutic approaches in the future. The organoid derived from the
patient preserved the mutation. To analyze the photoreceptors, reporter gene which expresses
fluorescence after differentiation was induced in the iPS cells, then the fluorescence positive
cells were collected by flowcytometry to use the samples for real time PCR analyses. In particular,
endoplasmic reticulum stress was analyzed for the future development of the therapeutic approach.

iPS 3



4000-8000

BIRiBIREE
8.4%

g SRR 15.6%
95%

TR 2.5%

xR

21.0%

REFRPSHBARIE

TR RIS
12.0%

2014)

(induced pluripotent stem

cell; iPSC) 2006
(Takahashi,

Yamanaka Cell 2006)

iPS

iPSC

iPS

BEFRBOHSBEDKD
PSHEBADRTT |

\

BETREERELEL
WIEEEaI MY

TRAEAREA == MBI AR MR SEZ IS 5
EHRIZD)—=2T

2 iPS




(E181K) iPS
(Yoshida, Ozawa, Okano et al. Mol Brain 2014)

—==w=n

ER- ted degradat Unfolded/misfolded
e :—&,’ e Z pmms
EH

Caspase 12 //

AMP-related protein kinase (AMPK) O, T

caspase-12 ‘7eIF2 Proteolysis  XBP-1-»sXBP-1

sll2P*———
GADD34-PP1
Apoptosis
[l N TR
Apoptosis Preferential Inhibition of Transcription of ER
of ATF4

expansion

\ / Tianscriptionof  Reduced ~ Adaptive pathway
CHOP cytoprotective genes  ER load

3 adaptive

(Lin et al. Nature

Neurosci 2009) (- 3) pathway apoptotic pathway (Lin et

al. Nature Neurosci 2009)

(endoplasmic reticulum-associated
degradation; ERAD) (Kaneko et al. J Pharmacol Sci 2012)

1 4000-8000
(induced pluripotent stem
cell; iPSC) 3
iPSC 3
1
iPS
Nrl GFP
NIH  Anand Swaroop
201B7 iPS
(Homma K et al., Genes Cells. 2017) stable cell line

iPS



3
Cell Stem Cell 2012)

PCR

PCR
GFP

GFP

BiP, CHOP

PCR

GFP

GFP

PCR

3
ES
(Eiraku et al ., Nature 2011, Nakano et al.,

GFP

ER

ER

PCR

iPS

GFP



6 6 0 6

Hayashi Isami Shinoda Hajime Nagai Norihiro Tsubota Kazuo Ozawa Yoko

98

Retinal inflammation diagnosed as an idiopathic macular hole with multiple recurrences and
spontaneous closures

2019

Medicine(Baltimore)

14230 14230

DOl
10.1097/MD.0000000000014230

lyama Chigusa Shigeno Yuta Hirano Eri Kamoshita Mamoru Nagai Norihiro Suzuki Misa Minami 9

Sakiko Kurihara Toshihide Sonobe Hideki Watanabe Kazuhiro Shinoda Hajime Tsubota Kazuo

Ozawa Yoko

QD laser eyewear as a visual field aid in a visual field defect model 2019

Scientific Reports -
DOl

10.1038/s41598-018-37744-8

Kawashima Hirohiko Nagai Norihiro Shinoda Hajime Tsubota Kazuo Ozawa Yoko 97

Optic neuropathy causing vertical unilateral hemianopsia after pars plana vitrectomy for a 2018

macular hole

Medicine(Baltimore)

e0321 e0321

DOl
10.1097/MD.0000000000010321

Nagai N, lIbuki M, Shinoda H, Kameyama K, Tsubota K, Ozawa Y.

96

Maculopapular rash after intravitreal injection of an anti-vascular endothelial growth factor,
aflibercept, for treating age-related macular degeneration: A case report.

2017

Medicine (Baltimore)

DOl
10.1097/MD.0000000000006965 .




Minami S, Nagai N, Suzuki M, Kurihara T, Sonobe H, Kamoshita M, Uchida A, Shinoda H, Takagi H, 8
Sonoda S, Sakamoto T, Tsubota K, Ozawa Y

Benefits of aflibercept treatment for age-related macular degeneration patients with good best- 2018
corrected visual acuity at baseline.

Sci Rep. -

DOl
10.1038/s41598-017-18255-4.

Ozawa Y, Shigeno Y, Nagai N, Suzuki M, Kurihara T, Minami S, Hirano E, Shinoda H, Kobayashi S, 17
Tsubota K.
Absolute and estimated values of macular pigment optical density in young and aged Asian 2017

participants with or without age-related macular degeneration.

BMC Ophthalmol. 161-166

DOl
10.1186/s12886-017-0557-5.

7 0 1

Minami S, Shigeno Y, Shinoda H, Nagai N, Kurihara T, Kamoshita M, Watanabe K, Sonobe H, Hidaka Y, Tsubota K, Ozawa Y.

Predictive factors for better short-term outcome in idiopathic epiretinal membrane after pars plana vitrectomy

The Association for Research in Vision and Ophthalmology

2018

57

2018




121

2017

121

2017

71

2017

oCT

71

2017




EvokeDx

71

2017

(0zawa Yoko)

(90265885)

(32612)




