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Effect of CTG triplet repeat expansion in TCF4 on the pathophysiology of Fuchs
endothelial corneal dystrophy
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Triplet repeat expansion of CTG in TCF4 was reported to be most common
causative of Fuchs endothelial corneal dystrophy (FECD). However, how CTG repeat induce FECD is
still unclear. In the current study, we demonstrated dysregulated genes in FECD by the use of
RNAseq. Subsequently, dysregulated signaling pathways were determined based on RNAseq followed by
validation study using cultured corneal endothelial cells established from the patients with FECD.
Additionally, mouse model possessing CTG repeat expansion in TCF4 was generated.



FECD 4%
2)

FECD
COL8A2 SLAC4A11 ZEB1
Baratz
N Engl JMed. 2010
3 CTG
PL0S One 2012 Baratz Weiben

syndrome FMR1 5°UTR
spinocerebellar ataxiatype 12 PPP2R2B
PPP2R2B

Mootha Oldak
Foja FECD
FECD
TCF4
Kruse
TCF4 2
FECD
ECM
FECD
CTG TCF4
FECD
TCF4-/-
TGF-p TCF4-/-
FECD
TCF4 FECD
TCF4
CRISPR/Cas9
3 20 CTG
CTG

1,2 3

40 1)
ECM; extracellular matrix
1

TCF4 SNP  FECD
Weiben TCF4
85%
CTG
Nakano, Okumura et al. IOV S. 2015
FECD

Fragile X
FMR1
5°UTR
FECD TCF4
FECD
400 FECD
FECD
TCF4
FECD
TCF4 3
CRISPR/Cas9 TCF4
TCF4-/-
ECM
TCF4 FECD
1) CTG TCF4
2) CTG TCF4
TCF4 3)
3
3 100 CTG
TCF4
ECM



CTG

CTG

FECD
CTG
CTG
CTG

FECD

ECM
TCF4
RNAseq

FECD
RNA-seq

RNAseq

FECD

TCF4

ECM

FECD
FECD
FECD

CRISPR/Cas9

TCF4-/-

TCF4
FECD

RNA-seq

FECD

TCF4

TCF4
TCF4-/- TGFB
FECD

FECD



9 9 2 2

Okumura N, Tanaka T, Fukui Y, Koizumi N 63(3)

Stability, safety, and pharmacokinetics of ganciclovir eye drops prepared from ganciclovir for 2019

intravenous infusion

Jpn J Ophthalmol 289-296
DOl

10.1007/s10384-019-00665-8

Okumura N, Kagami T, Watanabe K, Kadoya S, Sato M, Koizumi N 14(6)

Feasibility of a cryopreservation of cultured human corneal endothelial cells 2019

PLoS One e0218431
DOl

10.1371/journal .pone.0218431

Okumura N, Hayashi R, Nakano M, Tashiro K, Yoshii K, Aleff R, Butz M, Highsmith EW, Wieben ED, 38(7)

Fautsch MP, Baratz KH, Komori Y, Ueda E, Nakahara M, Weller J, Tourtas T, Schl&ouml;tzer-

Schrehardt U, Kruse F, Koizumi N

Association of rs613872 and Trinucleotide Repeat Expansion in the TCF4 Gene of German Patients 2019

With Fuchs Endothelial Corneal Dystrophy

Cornea 799-805
DOl

10.1097/1C0.0000000000001952

Okumura N, Kagami T, Fujii K, Nakahara M, Koizumi N 37(5)

Involvement of Nectin-Afadin in the Adherens Junctions of the Corneal Endothelium 2018

Cornea 633-640
DOl

10.1097/1C0.0000000000001526




Okumura N, Hayashi R, Koizumi N 12

Perspective of Future Potent Therapies for Fuchs Endothelial Corneal Dystrophy 2018

Open Ophthalmol J 154-163
DOl

10.2174/1874364101812010154

Nakahara M, Okumura N, Nakano S, Koizumi N 59(10)

Effect of a p38 Mitogen-Activated Protein Kinase Inhibitor on Corneal Endothelial Cell 2018

Proliferation

Invest Ophthalmol Vis Sci 4218-4227
DOl

10.1167/iovs.18-24394

Okumura N, Inoue R, Nakano S, Imai H, Matsumoto D, Kayukawa K, Wakimasu K, Kitazawa K, Koizumi 37(9)

N, Kinoshita S

Immune Cells on the Donor Corneal Endothelium After Corneal Transplantation 2018

Cornea 1081-1086
DOl

10.1097/1C0.0000000000001678

Okumura N, Kobayashi K, Ishida N, Kagami T, Hiwa S, Hiroyasu T, Koizumi N 37(12)

Development of Cell Analysis Software to Evaluate Fibroblastic Changes in Cultivated Corneal 2018

Endothelial Cells for Quality Control

Cornea 1572-1578
DOl

10.1097/1C0.0000000000001757




Okumura N, Hayashi R, Nakano M, Yoshii K, Tashiro K, Sato T, Blake DJ, Aleff R, Butz M, 60(2)
Highsmith EW, Wieben ED, Fautsch MP, Baratz KH, Komori Y, Nakahara M, Tourtas T,
Schl&ouml ; tzer-Schrehardt U, Kruse F, Koizumi N

Effect of Trinucleotide Repeat Expansion on the Expression of TCF4 mRNA in Fuchs® Endothelial 2019
Corneal Dystrophy

Invest Ophthalmol Vis Sci 779-786

DOl
10.1167/iovs.18-25760

50 8 17

Komori Y, Okumura N, Hanada N, Tokunaga A, Tourtas T, U. Schlotzer-Schrehardt, F. E. Kruse, Koizumi N

Involvement of a disintegrin and metalloproteinase 10 (ADAM10) in excessive extracellular matrix production in Fuchs
endothelial corneal dystrophy

The Association for Research in Vision and Ophthalmology 2019

2019

Tonomura S, Okumura N, Endo M, Nakahara M, Tourtas T, Schlotzer-Schrehardt U, F. E. Kruse, Koizumi N

Involvement of caspase 7 in the excessive production of extracellular matrix in Fuchs endothelial corneal dystrophy

The Association for Research in Vision and Ophthalmology 2019

2019

Nakagawa R, Okumura N, Onishi T, Oshima T, Ueda E, Watanabe K, T. Tourtas, U. Schlotzer-Schrehardt, F. E. Kruse, Koizumi N

Drug discovery for the treatment of Fuchs corneal endothelial dystrophy by cellbased drug screening system

The Association for Research in Vision and Ophthalmology 2019

2019




Nakayama G, Okumura N, Oshima T, Ueda E, Watanabe K, T. Tourtas, U. Schlotzer-Schrehardt, F. E. Kruse, Koizumi N

Feasibility of mTOR inhibitor for the treatment of Fuchs endothelial corneal dystrophy

The Association for Research in Vision and Ophthalmology 2019

2019

Okumura, N

Can cell-based therapy and eye-drop medication become future therapies for the treatment of corneal endothelial disease?

ARVO-INDIA 2019

2019

Imai H, Okumura N, Kobayashi H, Takakubo K, Kurosawa T, Fukushima K, Koizumi N

Feasibility of storage of cultured corneal endothelial cells as a form of cell suspension for cell-based therapy of corneal
endothelial decompensation

The 10th EuCornea Congress Paris 2019

2019

Komori Y, Okumura N, J. Weller, Nakano M, Tashiro K, Yoshii K, Aleff R, Butz M, Edward W. Highsmith EW, Wieben ED, Fautsch
MP, Baratz KH, Tourtas T, Schl&ouml;tzer-Schrehardt U, KruseF, Koizumi N

Association of trinucleotide repeat expansion length in TCF4 with the severity of Fuchs Endothelial Corneal Dystrophy

The 10th EuCornea Congress Paris 2019

2019




69 390

2019

2nd NETNAS(Network of New Academic Society)

2019

Okumura, N

Clinical Research and Future Perspectives of Cultured Corneal Endothelial Cell-Injection Therapy

The 122th Annual meeting of Korean Ophthalmological Society

2019

Okumura N

Translational Research of Cultured Corneal Endothelial Cell Transplantation

2018 TERMIS World Congress

2018




Okumura N

Future pharmaceutical treatment for the treatment of Fuchs’ endothelial corneal dystrophy

BBSRC Japan Partnering Award Symposium, Eye Research in Japan and The UK and The Application of Stem Cell Technology

2018

Okumura N

Application of Rho Kinase Inhibitors for the Treatment of Corneal Endothelial Diseases

APA02019

2018

Komori Y, Okumura N, Hayashi R, Nakano M, Tashiro K, Yoshii K, R Aleff, M Butz, E W Highsmith, E Wieben, M P Fautsch, K H
Baratz, T Tourtas, U Schlotzer-Schrehardt, F E Kruse, Koizumi N

Association of rs613872 and trinucleotide repeat expansion in the TCF4 gene in Fuchs endothelial corneal dystrophy in
Germany

The Association for Research in Vision and Ophthalmology 2018

2018

Oshima T, Okumura N, Onishi T, Ueda E, Watanabe K, T Tourtas, U Schlotzer-Schrehardt, F E Kruse, Koizumi N

Establishment of a drug screening system for Fuchs endothelial corneal dystrophy

The Association for Research in Vision and Ophthalmology 2018

2018




Okumura N

Future therapy: cell-based therapy and drug treatment

The Association for Research in Vision and Ophthalmology 2018

2018

Fukui Y, Okumura N, Matsumoto D, Shimada T, Teramoto M, Imai H, Kurosawa T, F Tseng, D Hsieh, Koizumi N

Feasibility of decellularized porcine corneal sheet implantation for a “ stromal sandwich” for the treatment of keratoconus
and keratectasia

The Association for Research in Vision and Ophthalmology 2018

2018

Sato M, Okumura N, Nakahara M, Sato T, Kitazawa K, U. Schlotzer-Schrehardt, F. E. Kruse, Koizumi N

The role of TCF4 in the pathophysiology of Fuchs endothelial corneal dystrophy

The Association for Research in Vision and Ophthalmology 2018

2018

Hirono Y, Okumura N, Fukui Y, Matsumoto D, Takakubo K, Imai H, Kurosawa T, Fan-Wei Tseng, Dar-Jen Hsieh, Koizumi N

Feasibility of “ stromal sandwich” for the treatment of keratoconus and keratectasia by using decellularized porcine
corneal sheet

The 11th Joint Meeting of Japan-China-Korea Ophthalmologists

2018




Matsumoto S, Okumura N, Okuda H, Ursula Schl&ouml;tzer-Schrehardt, Friedrich E. Kruse, Robert D. Young, Andrew J. Quantock,
and Koizumi N

Involvement of mitochondria-associated endoplasmic reticulum membrane in the pathophysiology of Fuchs endothelial corneal
dystrophy

The 11th Joint Meeting of Japan-China-Korea Ophthalmologists

2018

Cell-based Therapy for Corneal Endothelial Dysfunction

72
2018
Robert Young Andrew Quantock
mitochondria-associated ER membranes
2019 43 35
2018 2019
mTOR
2019 43 35

2018 2019




2019 43 35
2018 2019

2019 43 35
2018 2019

2019 43 35
2018 2019

2019 43 35

2018 2019




2019 43 35

2018 2019

2019 43 35
2018 2019

Theofilos Tourtas Friedrich E. Kruse Ursula Schl&ouml;tzer-Schrehardt
CTG

2019 43 35
2018 2019

2019 43 35

2018 2019




2019 43 35
2018 2019
TCF4
2019 43 35
2018 2019
mTOR
2019 43 35
2018 2019
Theofilos Tourtas Friedrich E. Kruse Ursula Schl&ouml;tzer-Schrehardt
TCF4
2019 43 35

2018 2019




2018 2019
8

2018 2019
8

2018 2019
8

2018 2019




2018 2019
mTOR
8
2018 2019
mTOR
8
2018 2019
8
2018 2019




Robert D. Young Andrew J. Quantock

mTOR

8
2018 2019
&reg;
8
2018 2019
8
2018 2019
TCF4
8

2018 2019




, Theofilos Tourtas Friedrich E. Kruse Ursula Schl&ouml;tzer-Schrehardt

TCF4

8

2018 2019
Theofilos Tourtas Friedrich E. Kruse Ursula Schl&ouml;tzer-Schrehardt
CTG

8
2018 2019

8
2018 2019

4

Jorge L. Ali&oacute; ( ), Jorge L. Ali&oacute; del Barrio ( ), Francisco Arnalich-Montiel 2019

« )

Springer 507

Corneal Regeneration: Therapy and Surgery (Essentials in Ophthalmology)




2019

100

No.4970

C D, C D 2019

247

2019

82

OCULISTA No 81 2019 12




