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Notch signaling regulates the homeostatic function of corneal
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MR R OBEE (3£30) : Hesl, a major target gene in Notch signaling, is essential for corneal
and eye morphogenesis. Hesl is mainly expressed in the corneal epithelial stem/progenitor
cells and is not detected in the differentiated corneal epithelial cells. Forced Hesl
expression inhibits the differentiation of corneal epithelial stem/progenitor cells and
maintains these cells’ undifferentiated state. Our data provides the first evidence that
Hesl is essential for corneal morphogenesis and regulates the homeostatic function of

corneal epithelial stem/progenitor cells.

SR ERA
(EHHAL : 1)
(RSN RSN & gt

200 94 2, 100, 000 630, 000 2, 730, 000
20 1 04 1, 200, 000 360, 000 1, 560, 000

FRE

FRE

FRE
# 3, 300, 000 990, 000 4, 290, 000

WSSy B © B2

B O3F - M E : SARSRERIREES: « IRFLS

F—U— R IRFEAE - BAERET

1. WFERRLE SO 5

Notch 7 VT AzimFE DA% 72 Jey i CHl
faigEm ORECHIL b ZRE L, S EIF
s CEEREE ZH S TWBEENHAL
D72V D 2B LD, AIRIZISIT D HEREfRAT
WAL TR a<RahTnan, FHx OutsE
T —0% Z AU E T R R IR 0D kR
MEHONCTHHIT, TORR%BICERD
AAAEH TR R —F X XD
single cell clonal analysis {EZE AL,

HL—HE L ~L s 6 O REFET) 72 b R sl A
BT v 7 7 A VOERERATZ, £
FELT7=T — 5 Notch o 7 IV RZERDE
P L TR BN S STz,

2. OB

KIFFETIX, AEZET IZHAWT, Notch
ST F T K D b BRI AR oD TECE M R R
WOMHZ EEN &5, BEIRMIZIE, Notch
T NVOFEERHEK T THDH Hesl BT



DRB~ T A T2 B O bRz M B A
Hesl a1 K~ A Z{ERk L, AR, FrC
I E RSB T DREBERT 21T O . — O
7212k 0, Notch 37 /LB A 0D £ sk
RO A DB F ¥ T 7 X — i %217
W, HTOBEBTEAFTCE LY —T 4 v
T2 AT in vivo, in vitro IZBIT A
£ B | B R A e oD TS PERE FRRRE RS I D\ T
etz nz 5,

3. WD Hik

Notchl/Hesl #fn{ K~ 7 AET /L% HH
TABRIZI T DRt 2. O - ¥
MR, OMlaAw ks, ©n14E
WEBET, @AIRRIGE T VI KD Notch
7 FIVIRIF® in vivo MEREMEAT. ®BEIsF
EAIZL D Notch 7 FNVAFD in vitro
FEREFRMT 21T o 72,

4. WFFTRR

(1) 79 Notch > 7 VO EHEBHEKN T T
&% Notchl BIRFRE~ TV A& HWT,
Notch 7" /v & AR E R & o B 2 ket
L7z, TORER, BERO & B ABEAIGET
ST, B AN BrE & o TR L,
At B~ bR L 7=, X o T Notch v
7 F VI R AR P HER RS I B
THEREM e BRI Z 7= LT D Z & 2R
L7,

(2) WiIZ Notch 7 FIVDFHIZdH 5 FE
BEK T 5 Hesl B FDRIE~T A%
TERR L. A, FRC AN ERIC 31T 2 HEaefii
WradT o702, WA ORI ARER 2 5
7V 7 U CTHIROIERER A 2 ARAY - #Hk
FHNCBIZE LT, ZORER, KO~ 7 2D A
ITE LS BAEDEEINTNWD Z L bh
o7z, ETMBAEMFN, DAY
736 Hes1 AR b Rz D58 A= o AE i M FR A
REICHEERMHEZ L TSI ERHREN
776

(3) Hesl BIETDORE~D R7ebH VT
Hes1-GFP ~ 7 X ZAER L, A, R AN L
F\Z 30 2 BERERENT 21T > 7=, Hes1-GFP ~ 7
A B PEMT UT- 55 . Hesl {713 A R b Rzep
HIRSTFAET D &5 2 DAL T D £ EEHmES
R REMIICR S BBLL TWAH Z &b
Mol

(4) = AAEAIEETT LIZ L D Noteh
7 F VBT in vivo (2331 AHERERET
AT T2, ZORER, Hesl (XA LR OAIE

BBV T, < TOREDEO LI,

Ki67 7¢ & ofifaEii~—5— & ST
ZENiroT,
(5) Vhra A LAY Z—(CLIG) Z

T Hesl ZIGFMAMKE ERMAICEE T EAL
7o TORESR, Hesl ILMIRAHEFE Y1 7 VA2
T DERANRBO vz, £72 Hesl B5 T
I, AR 2 AR b 2R BB IS e R
HIERAD®H B Z LT,
PLbEoZ & L0, Hesl (ZAMIRHEEGIE 240

Hill U C AR b 2 a i % R (b IR BE LT HERT
THEREDRH Y . AR O SCE F M
FARERE IR CHEER@EX 2L WA L
DR ST,
5. ERFEEIRLE

(WFzEfRaFE . Wi B OSEEERF I35 1
1L TR

(Messam ) (B 7 1F)

1. Nakamura T, Kelly JG, Trevisan J, Cooper
LJ, Carmichael PL, Scott AC, Cotte M,
Susini J, Martin-Hirsch PL, Kinoshita S,
Fullwood NJ, Martin F: Micro spectroscopy
of spectral biomarkers associated with
human corneal stem cells. Mol Vis.
16:359-368, 2010. 7wt

2. Connon CJ, Doutch J, Chen B, Hopkinson A,
Mehta JS, Nakamura T, Kinoshita S, Meek
KM: The variation in transparency of
amniotic membrane used in ocular surface
regeneration. Br J Ophthalmol.
94(8):963-964, 2010. A HiAT

3. Kelly JG, Nakamura T, Kinoshita S,
Fullwood NJ, Martin FL: Evidence for a
stem-cell lineage in corneal squamous cell
carcinoma using synchrotronbased
Fourier-transform infrared
microspectroscopy and multivariate analysis.
Analyst . 135(12): 3120-3125, 2010. 27t

4. Nakamura T, Sotozono C, Bentley AJ, Mano
S, Inatomi T, Koizumi N, Fullwood NJ,
Kinoshita S: Long-Term Phenotypic Study
After Allogeneic Cultivated Corneal Limbal
Epithelial Transplantation for Severe Ocular
Surface Diseases. Ophthalmology.
117(12):2247-2254, 2010. 3%



5.

1

Grude O, Nakamura T, Hammiche A,
Bentley AJ, Martin FL, Pollock HM,
Kinoshita S, Fullwood NJ. Discrimination of
human stem cells by photothermal
microspectroscopy. Vibrational
Spectroscopy. 49(1): 2227, 2009. &t A
Takayama T, Kondo T, Kobayashi M, Ohta
K, Ishibashi Y, Kanemaru T, Shimazu

H, Ishikawa F, Nakamura T, Kinoshita S,
Nakamura K: Characteristic morphology and
distribution of bone marrow derived cells in
the cornea. The Anatomical Record.
292(5): 756-763, 2009. %7t

Takaoka M, Nakamura T, Sugai H, Bentley
AJ, Nakajima N, Yokoi N, Fullwood NJ,
Hyon SH, Kinoshita S: Novel Sutureless
Keratoplasty with a Chemically Defined
Bioadhesive. Invest Ophthalmol Vis Sci.
50(6):2679-2685, 2009. £t

(F2¥E) (10 14)

Nakamura T: Long-Term Clinical Results of
Autologous Cultivated Corneal Limbal
Epithelial Transplantation in Severe Ocular
Surface Disease. The 2nd Asia Cornea
Society Biennial Scientific Meeting, Kyoto,
Japan, 2010.12.3.

Nakamura T: Long-Term Results of
Autologous  Cultivated Oral Mucosal
Epithelial Transplantation in The Scar Phase
of Severe Ocular Surface Disease. 2010
Korea-Kyoto Joint Cornea Conference,
Kyoto, Japan, 2010.12.3.

Nakamura T, KinoshitaS: Hesl Regulates
Corneal Development and The Function of
Corneal Epithelial Stem Progenitor Cells.
XIX Biennial Meeting of the International
Society for Eye Research(ISER), Montreal,
Canada, 2010.7.22.

Maruyama K, Bock F, Schlotzer-Schrehardt
U, Nakamura T, Kerjaschki D, Kruse F.E,
Kinoshita S, Cursiefen C: Podoplanin
Regulates Corneal Epithelial Morphology.
2010 Annual Meeting of the Association for
Research in Vision and Ophthalmology
(ARVO), Fort Lauderdale, Florida, USA,
2010.5.6.

Nakamura T, Inatomi T, Sotozono C,
Koizumi N, Kinoshita S: Long-Term
Results of Autologous Cultivated Corneal
Limbal Epithelial Transplantation in Severe
Ocular Surface Disorders. 2010 Annual
Meeting of the Association for Research in
Vision and Ophthalmology (ARVO), Fort
Lauderdale, Florida, USA, 2010.5.2.
Nakamura T, Takeda K, Inatomi T,
Sotozono C, Kinoshita S: Autologous
Cultivated Oral  Mucosal  Epithelial
Teansp;antation in Severe Ocular Surface
Disorders:Long-Term  Results.  World
Cornea Congress VI , Boston, USA,
2010.4.9.

Nakamura T: New development of corneal
epithelial regeneration. 3rd KPUM-FAU
Erlangen-Nurnberg Joint Meeting. Erlangen,
Germany, 2009.11.10.

Nakamura T, K Takeda, T Inatomi, C
Sotozono, S Kinoshita: Long-Term Results
of Autologous Cultivated Oral Mucosal
Epithelial Transplantation in Severe Ocular
Surface Disorders. 2009 Annual Meeting of
the Association for Research in Vision and
Ophthalmology (ARVO), Fort Lauderdale,
Florida, USA, 2009.5.7.

Inatomi T, Nakamura T, Koizumi N,
Sotozono C, Kinoshita S: Phenotypic

Analysis of Cultivated Oral Mucosal



10.

Epithelium Transplanted on a Human
Cornea. 2009 Annual Meeting of the
Association for Research in Vision and
Ophthalmology (ARVO), Fort Lauderdale,
Florida, USA, 2009.5.7.

Sotozono C, Nakamura T, Inatomi T,
Hamuro J, Satake Y, Shimazaki J, Tsubota K,
Hara Y, Ohashi Y, Kinoshita S: Multicenter
Prospective Analysis of Cultured Corneal
Epithelial Sheet Transplantation. 2009
Annual Meeting of the Association for
Research in Vision and Ophthalmology
(ARVO), Fort Lauderdale, Florida, USA,
2009.5.4.

(X&) Gt 31F)

1.

2.

3.

PRz AR EHATEIRSR R R
OFEARIZENT T ERIEE 64(13):
1994-2002, 2010
PREZ, KT AR &R rEY
MOOK 13 5. 295-298, 2009.

PRz, KT AROFAERER. £
AR, 58(1): 104-111, 2009

6. WFFERHR
(1) BFZef g

ikt 7S (NAKAMURA  TAKAHIRO)
Al RS - EMERSES - #EHER

Wrgesds : 30411078

(@) WHgEsr R

L

(3) L HETTEA

L




