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Development and pathological characterization of genetically modified macaque monkey
with eye disease.
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The structural and molecular characteristic of human eye is very unique to primate
and different from other species. Development of animal model, which completely mimic the human eye disea
ses such as glaucoma, age-related macular degeneration and macular dystrophies has been difficult due to t
echnical issues. In this research project we used the zinc finger nuclease (ZFN) technology to develop kno
ckout or knockin macaque monkey. Developed monkeys will be maintained for pathological and visual function
examination to understand the progression of the disease.



F-19

(Umeda, lwata et al, FASEB J 2005. 10VS
2005) Optineurin (Chi,
Iwata et al, Hum Mol Genet 2010) WDR36 (Chi,
Iwata et al, Hum Mol Genet 2010)
Vav2/Vav3

2009
(Sasaki et al, Nature
2009) GFP
2007 Sangoma BioSciences Miller
zinc finger nuclease(ZFN)
(Miller et

al, Nat Biotechnol 2007) ZFN  DNA

ZFN mRNA

Zinc
Finger Nuclease

Zinc Finger Nuclease(ZFN)

ZFN ZFN
mRNA
FO
ZFN mRNA
ZFN
(OPTN) HtrAl
Rhodopsin RPEG65
RP1 RP2
ABCA4 RP1L1 ELOVL4
(MYOC)
(OPTN) Rhodopsin
RPE65 RP1 RP2
Complement Factor H
ZFN
(RPE )
ZFN
8Kbp
DNA 800bp



ZFN mRNA

ZFN

ZFN
ZFN mRNA

ZFN mRNA
FO

ZFN mRNA

ZFN

Zinc Finger Nuclease (ZFN) mRNA
ZFN mRNA+

ZFN mRNA
DNA ZFN mRNA
ZFN mRNA+

E2 E2

35
165

DNA

(oCT)

(HRA)

(FA, 1CG)

CRISPR/Cas9

MEF

FBS

CMRL-1066
MEF

ES

(FA, 1CG)

OCT

CRISPR/Cas9



Katagiri S, Yoshitake K, Akahori M,
Hayashi T, Furuno M, Nishino J, lkeo K,
Tsuneoka H, Iwata T. Whole-exome
sequencing identifies a novel ALMSI
mutation (p.Q2051X) in two Japanese
brothers with Alstrom Syndrome. Molecular
Vision 2013;19:2393-406

Sakuramoto H, Kuniyoshi K, Tsunoda K,
Akahori M, lIwata T, Shimomura Y. Two
siblings with late-onset cone-rod
dystrophy and no visible macular
degeneration. Journal of Clinical
Ophthalmology. 2013;7:1703-11

Nakamura N, Tsunoda K, Fujinami K, Shinoda
K, Tomita K, Hatase T, Usui T, Akahori M,
Iwata T, Miyake Y. [Long-term observation
over ten years of four cases of cone
dystrophy with supernormal rod
electroretinogram]. Nihon Ganka Gakkai
Zasshi. 2013;117:629-40

Fujinami K, Tsunoda K, Nakamura N, Kato Y,
Noda T, Shinoda K, Tomita K, Hatase T, Usui
T, Akahori M, Itabashi T, lwata T, Ozawa
Y, Tsubota K, Miyake Y. Molecular
characteristics of four Japanese cases
with KCNV2 retinopathy: report of novel
disease-causing variants. Molecular
Vision 2013;19:1580-90

Minegishi Y, lejima D, Kobayashi H, Chi Z-L,
Kawase K, Yamamoto T, Seki T, Yuasa S,
Fukuda K, Iwata T. Enhanced optineurin
ES0K-TBK1 interaction evokes protein
insolubility and initiates familial
primary open-angle glaucoma. Human
Molecular Genetics 2013;22:3559-67

16

2013

Iwata T.
National Eye Institute Audacious Goal
Meeting, Potomac, Maryland, USA 2013 2

International Society for Eye Research
(ISER) Sarasota Symposium

Ernst Tamm, MD - Program Chair, Tailoi
Chan-Ling, PhD, Mike Fautsch, PhD, Takeshi
Iwata, PhD, Rob Nickells, PhD, Dan Stamer,
PhD

Iwata T.
Enhanced optineurin E50K-TBK1 interaction
evokes protein insolubility and initiates
familial primary open angle glaucoma. ISER
Sarasota Symposium, Sarasota, Florida, USA
2013 9

University of Florida Gainesville,
Department of Ophthalmology

Iwata T. Animal models for glaucoma and
age-related macular degeneration.
Gainesville, Florida, USA 2013 9

Iwata T.

Molecular mechanism of POAG by optineurin
E50K mutation. Asia ARVO 2013, New Delhi,
India 2013 10

Iwata T.

Characterization of early-onset drusen
forming cynomolgus monkeys. Asia ARVO 2013,
New Delhi, India 2013 10

Retina Research Meeting (RRM)

JP 2013 11
ESOK
17
2013 2



Nakayama M, lejima D, Akahori M, Kamei J,
Iwata T.

Overexpression of HtrAl and Smoking Evokes
Choroidal Neovascularization and Retinal
Deposit in Aged Mice.

ARVO Annual Meeting 2013

Seattle, WA, USA.

2013 5

lejima D, Noda T, Mizota A, lwata T.
Characterization of HtrAl Promoter in
Patients with Exudative Age-Related
Macular Degeneration.

ARVO Annual Meeting 2013

Seattle, WA, USA.

2013 5

ARMS2-HtrA1
Retina Research Meeting (RRM
2014 11

1 1 2 1

HtrAl

Retina Research Meeting (RRM

2014 11
Exome
NGS
2013 8
1

30
2013 7
Alstrém

61
2013 10

Katagiri S, Hayashi T, Gekka T, Yamada H,
Iwata T, Tsuneoka H

A novel CYP4V2 mutation (S121Y) in
choroideremia-like phenotype

The 8th APVRS Congress & 52

2013 12

2013;245:401-407

Optineurin
Digest Medical
Science Digest

2013;39:2-4

2013;107-118



http://ww.eye.go.jp

€Y
IWATA, Takeshi

90374157
@

SHIMOZAWA, Nobuhiro

50300786



