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Development of three-dimensional retinal regeneration with electrophysiological
function and drug safety evaluation using the human iris derived iPS cells

Yamamoto, Naoki
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Novel iPS cells were generated from human and mouse iris-derived cells and
induced to differentiate into retinal neurons and retinal ganglion cells in order to conduct
experiments to verify their multidifferentiation potential. The electrophysiological function of
these cells was evaluated using the patch clamp method, and it was confirmed that they were

electrophysiologically functional retinal nerve cells. We published a paper on each cell.
In cell differentiation by cell-cell interaction, we found that cells efficiently differentiating

into retinal nerve cells and lens cells could be fractionated, and we published a paper on lens
differentiation. Furthermore, we published a paper on efficient drug delivery into tissues and cells

by nano-formulation of drugs.



iPS
Autocrine
Paracrine
vivo
iPS
Sphere Sphere

Serum-free Floating culture of Embryoid Body-like aggregates with quick
reaggregation SFEB(q

Eiraku M. et al. Nature472,51-56, 2011 SFEBq
iPS
Self-formed Ectodermal Autonomous Multi-zone: SEAM Hayashi R.
et al. Nature 531, 376-380, 2016 SEAM
iPS
iPS
iPS
iPS
SEAM
iPS
SEAM rdl
iPS
iPS iPS
Recoverin

Neurofilament-M Brn-3b



Recoverin

iPS

iPS

iPS
Neurofilament-M Brn-3b

Na TTX
Wash out Na
SEAM
PAX6
WST-8
iPS
rdl
ERG

Na

iPS

SEAM



25 25 0 18

Yamamoto Naoki Hiramatsu Noriko Ohkuma Mahito Hatsusaka Natsuko Takeda Shun Nagai 10

Noriaki Miyachi Ei-ichi Kondo Masashi Imaizumi Kazuyoshi Horiguchi Masayuki Kubo Eri

Sasaki Hiroshi

Novel Technique for Retinal Nerve Cell Regeneration with Electrophysiological Functions Using 2021

Human Iris-Derived iPS Cells

Cells 743 743
DOl

10.3390/cel 110040743

Nagai Noriaki Ogata Fumihiko Ike Ayari Shimomae Yurisa Osako Hanano Nakazawa Yosuke 14

Yamamoto Naoki Kawasaki Naohito

Oral Formulation Based on Irbesartan Nanocrystals Improve Drug Solubility, Absorbability, and 2022

Efficacy

Pharmaceutics 387 387
DOl

10.3390/pharmaceutics14020387

Sugiyama Yuki Nakazawa Yosuke Sakagami Toko Kawata Sara Nagai Noriaki Yamamoto Naoki 213

Funakoshi-Tago Megumi Tamura Hiroomi

Capsaicin attenuates TGF 2-induced epithelial-mesenchymal-transition in lens epithelial cells 2021

in vivo and in vitro

Experimental Eye Research

108840 108840

DOl
10.1016/j .exer.2021.108840

Otake Hiroko Yamaguchi Mizuki Ogata Fumihiko Deguchi Saori Yamamoto Naoki Sasaki Hiroshi 11

Kawasaki Naohito Nagai Noriaki

Transdermal System Based on Solid Cilostazol Nanoparticles Attenuates Ischemia/Reperfusion- 2021

Induced Brain Injury in Mice

Nanomaterials 1009 1009
DOl

10.3390/nan011041009




Goto Ryoka Yamada Shigehiro Otake Hiroko Nakazawa Yosuke Oka Mikako Yamamoto Naoki Sasaki 13

Hiroshi Nagai Noriaki

Instillation of Ophthalmic Formulation Containing Nilvadipine Nanocrystals Attenuates Lens 2021

Opacification in Shumiya Cataract Rats

Pharmaceutics 1999 1999
DOl

10.3390/pharmaceutics13121999

Hiramatsu Noriko Nagai Noriaki Kondo Masashi Imaizumi Kazuyoshi Sasaki Hiroshi Yamamoto 54

Naoki

Morphological comparison between three-dimensional structure of immortalized human lens 2021

epithelial cells and Soemmering"s ring

Medical Molecular Morphology 216 226
DOl

10.1007/s00795-021-00280-y

Otake Hiroko Yamaguchi Mizuki Ogata Fumihiko Deguchi Saori Yamamoto Naoki Sasaki Hiroshi 22

Kawasaki Naohito Nagai Noriaki

Energy-Dependent Endocytosis Is Responsible for Skin Penetration of Formulations Based on a 2021

Combination of Indomethacin Nanoparticles and L-Menthol in Rat and G?ttingen Minipig

International Journal of Molecular Sciences 5137 5137
DOl

10.3390/ijms22105137

Minami Misa Otake Hiroko Nakazawa Yosuke Okamoto Norio Yamamoto Naoki Sasaki Hiroshi 13

Nagai Noriaki

Balance of Drug Residence and Diffusion in Lacrimal Fluid Determine Ocular Bioavailability in 2021

In Situ Gels Incorporating Tranilast Nanoparticles

Pharmaceutics 1425 1425
DOl

10.3390/pharmaceutics13091425




Deguchi Saori Ogata Fumihiko Watanabe Masaki Otake Hiroko Yamamoto Naoki Kawasaki 13

Naohito Nagai Noriaki

Nanocrystalline Suspensions of Irbesartan Enhance Oral Bioavailability by Improving Drug 2021

Solubility and Leading Endocytosis Uptake into the Intestine

Pharmaceutics 1404 1404
DOl

10.3390/pharmaceutics13091404

Gotoh Yusuke Yamaguchi Teppei Yatsuya Hiroshi Ikeda Aki Okamura Takuya Sakakibara Yosuke 21

Ina Takuma Maeda Yuri Hirochi Mariko Kako Hisashi Goto Yasuhiro Isogai Sumito Yamamoto

Naoki Kondo Masashi Imaizumi Kazuyoshi

Predictive risk factors for pneumothorax after transbronchial biopsy using endobronchial 2021

ultrasonography with a guide sheath

BMC Pulmonary Medicine 181
DOl

10.1186/s12890-021-01551-1

Hatsusaka Natsuko Yamamoto Naoki Miyashita Hisanori Shibuya Eri Mita Norihiro Yamazaki 16

Mai Shibata Teppei Ishida Hidetoshi Ukai Yuki Kubo Eri Cheng Hong-Ming Sasaki Hiroshi

Association among pterygium, cataracts, and cumulative ocular ultraviolet exposure: A cross- 2021

sectional study in Han people in China and Taiwan

PLOS ONE €0253093
DOl

10.1371/journal .pone.0253093

tl tl I I I I I I tl 33
3 2021
75 80

DOl




63

4. 2021
1059 1064
DOl
tl tl I I I I I I I 125
2021
474
DOl
s s 33
iHLEC-NY2 2021
82
DOl
Yamamoto N, Hiramatsu N, Ohkuma M, Hatsusaka N, Takeda S, Nagai N, Miyachi El, Kondo M, 10 @
Imaizumi K, Horiguchi M, Kubo E, Sasaki H.
Novel Technique for Retinal Nerve Cell Regeneration with Electrophysiological Functions Using 2021
Human Iris-Derived iPS Cells.
743

Cells.

DOl
10.3390/cel1s10040743.




Yamamoto N, Hiramatsu N, Isogai S, Kondo M, Imaizumi K, Horiguchi M. 53 (2)

Mechanism of atopic cataract caused by eosinophil granule major basic protein. 2020

Med Mol Morphol. 94-103
DOl

10.1007/s00795-019-00234-5.

Yamamoto N, Takeda S, Hatsusaka N, Hiramatsu N, Nagai N, Deguchi S, Nakazawa Y, Takata T, 9 (12)

Kodera S, Hirata A, Kubo E, Sasaki H.

Effect of a Lens Protein in Low-Temperature Culture of Novel Immortalized Human Lens Epithelial 2020

Cells (iHLEC-NY2).

Cells. 2670

DOl
10.3390/cel1s9122670.

Hiramatsu N, Nagai N, Kondo M, Imaizumi K, Sasaki H, Yamamoto N.

Online ahead of print.

Morphological comparison between three-dimensional structure of immortalized human lens 2021
epithelial cells and Soemmering®s ring.
Med Mol Morphol.
DOl
10.1007/s00795-021-00280-y -
Nagai N, Seiriki R, Deguchi S, Otake H, Hiramatsu N, Sasaki H, Yamamoto N. 12 (6)
Hydrogel Formulations Incorporating Drug Nanocrystals Enhance the Therapeutic Effect of 2020
Rebamipide in a Hamster Model for Oral Mucositis.
Pharmaceutics. 532
DOl

10.3390/pharmaceutics12060532.




Nagai N, Fukuoka Y, Sato K, Otake H, Taga A, Oka M, Hiramatsu N, Yamamoto N.

21 (3)

The Intravitreal Injection of Lanosterol Nanoparticles Rescues Lens Structure Collapse at an 2020
Early Stage in Shumiya Cataract Rats.
Int J Mol Sci. 1048
DOl
10.3390/ijms21031048.
Nagai N, Umachi K, Otake H, Oka M, Hiramatsu N, Sasaki H, Yamamoto N. 12 (M)
Ophthalmic In Situ Gelling System Containing Lanosterol Nanoparticles Delays Collapse of Lens 2020
Structure in Shumiya Cataract Rats.
Pharmaceutics. 629
DOl
10.3390/pharmaceutics12070629.
, , , , , 9. (D
2018 OECD TG 438 (Isolated Chicken Eye Test: ICE ). 2020
AATEX-JaCVAM 35-42
DOl
, , , 32 (1)
2020
41-43

DOl




. 32 (1)
iPS . 2020
44-46
DOI
26 2 1
9 CRISPR
iPS
48
2021

125

2021

Objective Scattering Index

125

2021




125

2021

125

2021

125

2021

PA

125

2021




36

2021

53

2021

Methodology

53

2021

PA

75

2021




THCE-NY1

41

2021

THLEC-NY2

60

47

2021

ATP

60

47

2021

59

46

2020




59 46
2020
59 46
2020
SCR
59 46
2020
59 46

2020




SCR

59 46
2020

59 46
2020

74

2020

74

2020




74

2020

PA

74

2020

Soemmering®s ring

52

2020

https://ww.fujita-hu.ac.jp/rpsh/center/center10.html

https://ww.kanazawa-med.ac. jp/?bb=1#blog_position

News
https://ww.kanazawa-med.ac. jp/English/public_html/news/education-and-research/novel-technique-for-retinal-nerve-cell-regeneration-with-
electrophysiological-functions-using-human-.html

News
https://ww.kanazawa-med.ac. jp/English/public_html/news/education-and-research/effect-of-a-lens-protein-in-low-temperature-culture-of-novel-
immortalized-human-lens-epithelial-cell.html




(Ohkuma Mahito)

(50329710) (33916)
(Nagai Noriaki)
(90411579) (34419)
(Hiramatsu Noriko)
(10802209) (33916)
2021 2 26
(Horiguchi Masayuki)
(70209295) (33916)
(Kato Yu)
(50773412) (33916)




