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The establishment of the effective culture method of retinal stem / progenitor cells
derived from iris tissue and the physiologic function test of differentiated cells
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WFFER RO EE (330) : When we coated the culture plate surface with lamina collagen gel,
the culture cells which were derived from mouse iris tissue were expressed the tissue stem
cell marker. Then, we were cultured the nerve-like cells effectively by sorting cells derived
from culture human iris tissue. When we cultured tissue stem / progenitor cells derived
from human iris tissue in a retinoic acid containing nutrient medium, the cells were
differentiated the expressed marker protein of the neural retina cell. Furthermore, the
physiologic function of cells were evaluated by the patch clamp method, the cells were

detected with a sodium channel and the potassium channel.

AATIRER
(G EHHAT - 1)
ELHEERY [ #E 2 & &t

201 0% 1, 500, 000 450, 000 1, 950, 000
201 14 1, 000, 000 300, 000 1, 300, 000
201 24 1, 000, 000 300, 000 1, 300, 000

R

R
&k 3,500, 000 1, 050, 000 4, 550, 000

WFFE B« [ A

Pt o3 # - fiE - ARSRERIRES: « IRFHE

F—U— N IRFEAE - AR (GHMREIIIRIC X 5 MEREE)



1. WFFEBIAA LI OT 5

MM ZE M E 72 & ORI IR E 2N B 5 B
L, HEETK 8300 HALL EWD EEbiuT
W5, 4 HOIRFHRE(EFEN 2 )Tk, H
NEEESEDZ LEEFICE LY, 20X
D IRBLN D, TR BT LWBFZEOESRC X
D [BEED & 2B 0 1T L
WHIIR 2SR L, 2 OB A ME R
BAALTWDHHME Xy MU — 7 & S
T5HZ & CHIRESREA A SR D] LV H
HES - EIRSOHGREE > TV D,

ES fifa<> iPS a2 7ok 4 e AR E
e EROFFENENIN T EEEE STV
D08, ABFIRIIEAED B MRk () 12b
FIHEIET DAL M & V72 AR
o EROEWEIETH D, MR
ES #ifa< iPS #ifa & i LT, (DH oM
fazMAns Z &, QBEFEAZITORN
&, TR EOBLED BEERIGIC T T2 e iR
NEFER DT,

2. MHEO B
ARBFFEHRICR VT, Lo BIICET %

WH9E % 24T LTz,

2-1) R~ 7 A ML O FL Gk M i (A% i
K A B R/ T A i) A A Ay ALtk BB oD
£ TR, D OMERATEE o K R AR
EERET D,

2-2) b MIEHRRMREZHNT~ T ZAD
¥ B RS2 B oD BB S X OVERE 52
BRa1T 9,

2-3) WL H kMR R AE 2> & Lk
L 7=~ — 5 — % 38 Bl9 5 Mz
BT, RGN I B 2R BALKAE
PeF N O AF v 3 VEfEEE LTCE
SAEPREHIRERE A A T 2 MM s
~DACRHEEIEZ RET D,

3. WO FHE

3-1) HR~ U A ML o K M e (R
SR AR FiBIRARAR) 2 F T, ek
AP ERCHERENLTND
culture dish ® 22— ¢ 7Yk, F£721%
FriLva—7 4 v ZEERE, BIO
Bt & fat U R i~ — 2 — o
FEEL A MR S TORRETREM - HERF T
D EMTE O ESFM R LT,
BARBIZIE, ES Mfa<oms mepiiia s &
oEpHifaH CERICEE T D 2 L
HEINTHD Wnt 7L, GSK-3 3
FHE#, Apoptosis 3 7 F /LR LA 72
Sz L om0 R, ¥ KOS FEM
Rk B IK 7 OB X DM & 247
U, R RTEE AR B O REAHERE 2 AT R
(2T D3RI R AR 2 PR LTz,

3-2) ABFIEIMBRAARTICEEIC 40 4L Lo
BN ARRE D © S0 BE L 72 AR B 2R
faZfRAF LT e, 22T, ¥R
Ak E AW oafe & AT LT, B b
WIS H SR R R BT IR A e 0D 28 SR 1) 7
- HERFRS R S0, B ROV bFE S
TRZ DWW THRGE L 72, 7288, b MIE
M OB FIZBW T, BEH M,
AN T g, 3 X OFEEh iRk
TR FIZ K DR IOV T b IRES
L7z,

3-3) L F /A %, Dkk-1, Lefty-A, BMP-4,
BHA, Nodal v 7} /VELER], BMP
R 7 FVBREAI Activin-A g KD 5y
L% S 2 FL T LT, e
WCRFRA T NI U LA TF vy RV ERT
A~ DL REIC D W TRl B A A
B FREE (RyF 7 707 &1
VWTTRHIE L 72,



4. WFFERH

4-1)

4-2)

~ U AR HORAE G A DSk O M a4 4
FHEBRTHEA S TWD culture
dish O a2—7F ¢ v 79k (27 =7 VK
W, 7I=V, Z7A70RxIF Ui
E) ITTHHMUE R L7y, Raofbikig
D FE FCHIflL ZARRMERF 2 2 L1132 T
Xhehole, LynLasg—r stk
TR OEER DRI T T 228, K
b~ — 0 — & F B LR B OMIE &
MR CEXTZen, ag—bF o
R L, S OICMaEEER T %R
AL THICHRA BNEZR - Bk LT
J@ao—rra— Ty vazHn
THE LI E ZA, WA~ —
—ZFBT L MEN AR TE D &
IR oT,

~ U AR 2 B R AL U C LR L 72
faztide Liz & 2 A, MR sy
b4 2 M & fibroblast A% o fRRSHI A
Wb L2l 23 BTE L TNz, &
T T, RENwp/AIEHIR I A BE ) 3
EVE WS MR A R LT, B
LMD AR D 5 B, FERE T
BT 4 v ¥ a2 TS LToMIaD B & B
EBLIZE ZA, TEREAICHRARMIL A
2 DM 2 IR - SRR T D 2 &
MTELLOIT o7,
AHFFEHIRI I S 512 36 4 DBFIL
TR & o Bl U -9 il %58
IMRAFT 52 ENTET,

bt MIEHERMES 27— 7 b
TR OE R DRI T T 528, K
b~ — 0 — & B LI RO &
MEFFCXTZ e, ag—bF o
ZERELL, S OICMaEEER T %R
AL THICHRA BNBEZR - Bk LT
J@aZ—47ra—hTF 4y razHn

bl

4-3)

Xk b7 —rmiE, FBS, Mgt
B4, Growth Factor 7¢ & % & deLpf
B3 Apoptosis ¥ 7 VI ERI A TS
4%z &, CD29, Sca-1, Nestin
77 & ORI~ — B — & R BT D
AR ECE S Lok, &
HlC—HoME~— I —i% 12 #LE
TRETE T,

b MR A FE SR ALEE L C L L 7
BERLZLE A, <7 AU H R
fie & AR I e AR A L o0 (b3 2 Al
& fibroblast BkOFFREHIIAIZ /0L L 72
WHIFANRE L CWW e, 22T, ~ U
ZWLF ORI &[RRI, AREA R /A
BB X 5 RE D 23 O & W D Ry
PEZFIH LT, HUEE L 7208 ik
DIHL, HERFETHEET v v 2l
BHLIEMROAZRRL, SDbICATE,
vy == A2 HNT, Hilatis
ROBECED X HICT D720, ks
TRAM B ~ZN =R AT 53469 2 Al oD il e
~v— N —ERET D,

RITTE 0D J5 15 G R L 7= T RE IS ik ik
Mz £ oMz HNT, LF /A
Vg E G ERE TR TS 2
& TRYERAYIT vl EE o MR~
— I —EFBTOMREERET S L
MTEDEIIThoT,

E DT/ LR L CRkfe L THER L
7oAl A VT, Mifa R AR
B (R F7 70 78) 2 HVCGEHE
Lic&dZAh, FHORBELHT MU T L
F ¥ R F YT BAZNAL T DO
R & iz,




5.
(T
LT
F::
1)

2)

3)

4)

5)

ERRRWIE
FeRAE . W
)

seamc) (BH1 84F)

Tong M., Watanabe E., Yamamoto N.,

Gy K OSEEERTIE# 1

Nagahata-Ishiguro M., Maemura K.,
Takeda N., Nagai R., Ozaki Y.
Circadian expressions of cardiac ion
channel genes in mouse might be
associated with the central clock in the
SCN but not the peripheral clock in
the heart. Biological Rhythm Research
44 (4), 519-530, 2013.

FEPIBET, PIPNEREE, H DO, LAE
B, ANIEFE], Eﬁ%ﬁ.ﬁﬂﬁ@ﬁﬁ
LR =il E &, A4
RICK 2 &ML K& Zﬁ?ﬁﬁl‘ﬁ%l‘i?ﬂﬂﬁ
DI DT AR OREL L 0%

WEPERER. AATEX-JaCVAM J1 (1), 1-15,

2012.
FRNBE T, /NRUERE], LA, 3 EDE
¥, %Wi#,EHME.wﬁﬁﬁﬁﬁ

RRE DR = FFHm e &, FHEcS
ﬁmﬁﬁé%ﬁﬁﬁiw%ﬂﬁﬁﬂﬁ
Do ="U VIR % H 72 IR
BBk, AATEX-JaCVAM J1 (1),
16-29, 2012

Yamamoto Y., Yamamoto N., Tajima K.,

Ohno A., Washimi Y., Ishimura D.,

Washimi 0, Yamada H.
Characterization of human
multicentric  osteosarcoma  using

newly established cells derived from
multicentric osteosarcoma. J Cancer
Res Clin Oncol 137 (3), 423-433, 2011.
Mori Y., Aki K., Kuge K., Tajima S.,
Yamanaka N., Kaji Y., Yamamoto N.,
R., Yoshu H, N.,

Nagai Fujii

6)

7)

8)

9)

Watanabe M., Kinouchi T., Fujii N. UV

B-irradiation enhances the

racemization and isomerizaiton of
aspartyl residues and production of
Ne-carboxymethyl lysine (CML) in
keratin of skin. . Chromatogr. B 879
(29), 3303-3309, 2011.

Sekiguchi S., Suzuki A., Asano S.,
Nishiwaki-Yasuda K., Shibata M.,
Nagao S., Yamamoto N., Matsuyama
M., Sato Y., Yan K., Yaoita E., Itoh M.
Phosphate overload induces podocyte
injury via type III Na-dependent
phosphate transporter. Am J Physiol
Renal Physiol 300 (4), F848-F856,
2011.

IWAER. 7 FE—ARE —FBIEEX T
D A =X —. IOL&RS 25 (2),
154-157, 2011.

ILATERE . e BRMEE TBLER T 2 HLRkAR

AOVERLEE —fHER O [ E D DA R
FCT—. BARAWNESSEE. 23 (1), 40-44,

2011.

Yamamoto N., Tanikawa A., Horiguchi
M. Basic study of  retinal
stem/progenitor cell separation from
mouse iris tissue. Med Mol Morphol 43

(3), 139-144, 2010.

10) Yamamoto N., Hirano K., Kojima H.,

Sumitomo M., Yamashita H., Ayaki M.,
Taniguchi K., Tanikawa A., Horiguchi
M. Cultured human corneal epithelial
stem/progenitor cells derived from the
corneal limbus. In Vitro Cell Dev

Biol-Animal 46 (9), 774-780, 2010.

11) Atsuzawa K., Nakazawa A., Mizutani

K., Fukasawa M., Yamamoto N.,
Hashimoto T., Usuda N.



12)

13)

14)

(e

1)

Immunohistochemical localization of
mitochondrial fatty acid B-oxidation
enzymes in Miiller cells of the retina.
Histochem Cell Biol 134 (6), 565-579,
2010.

Yamada T., Akamatsu H., Hasegawa
S., Inoue Y., Date Y., Mizutani H.,
Yamamoto N., Matunaga K., Nakata S.
Melanocyte stem cells express
receptors for canonical Wnt-signaling
Biochem
Biophys Res Commun 396 (4), 837-842,
2010.

Uezumi A., Fukada S., Yamamoto N.,

Takeda S., Tsuchida K. Mesenchymal

pathway on their surface.

progenitors distinct from satellite cells
contribute to ectopic fat cell formation
in skeletal muscle. Nat Cell Biol 12 (2),
143-152, 2010.

Itoh A., Iwase K., Jimbo S., Yamamoto
H., Yamamoto N., Kokubo M., Senda
T., Nakai A., Nagagasaka A,
Nagasaka T., Hibi Y., Seko T.
Expression of wvascular endothelial
growth factor and presence of
angiovascular cells in tissues from
different thyroid disorders. World J

Surg 34 (2), 242-248, 2010.

#w#&) GH3 511)
Yamada T., Hasegawa S., Inoue Y.,
Date Y., Mizutani H., Yamamoto N.,

Nakata S., Matsunaga K., Akamatsu

H. Wnt/beta-catenin signaling
regulates melanocyte stem cell
differentiation induced by UVB

irradiation. International Society for

Stem Cell Research 10th Annual

2)

3)

4)

5)

6)

7)

8)

9)

Meeting. 2012. Yokohama.

INAE RS, KEEEA, RIEZ. OE
Z. B —. biHEE LA Bk

HES R IIA A e D A= B OB REFEA . 55
11 [A] A AL E R AR R, 2012, 1073
J
Yamamoto N., Hirano K., Sumitomo
M., Yamashita H., Nakamura M.,
Hara K., Tanikawa A., Horiguchi M.,
Taniguchi K., Kojima H. Generation
and analysis of a new immortalized
human corneal epithelium cell line.
2011 In Vitro Biology Meeting, 2011.
North Carolina
ILASELRS]. 7K SR Ok A & 7K A A
FAEOTREME. 5 115 [ B ARIREL T
é§,2011.ﬁﬁﬁi
IIAECH, KRABEA, RIEZE, a0 IE
L B W R ORGHE R FiT IR e
paxiailiofte Téifi%ﬁﬁﬁ%ﬁmﬂﬂﬁ
% 43 [l H KRRy TR RES -
i 22, 2011.KPK
ILIASTECARE. 7K b AR 0D 1L 1) 700 BA M+
FEREMRRICBI I 2028, 25 50 [RIH A H
PR - 85 26 MIHAIRAN L X
BT IR GRS, 2011,
IIAER, KABEA, BIIBZE, HHAF
B HOIE2, EHOE . BT R R
i/ BV e D e A 2 A~ oD A
A & AR RORERER . 28 43 BIEH
FREYS, 2011, ZH
ILASTECRS . ARSI i 2 FH N P A B FAE

RIS, 5 42 [ 0 ARERR Res
By e Mﬁﬁ*imw.%%

WIARER. 7 F e — ANEORIEIZR 5
FTAHRFEZDA T =X LD 5 49
[ A AR FANBE RS2 - 88 25 (8] A AHR
WL o X Rkt mys,



2010. KBk

10) (LARER, WIEZ, WHIEZ. B ML
A R 2> & 8 RSA R i~ oD 4y AL
FE. F 9 MHAFEER?:SRE,
2010. J& &

11) frEesd, Rz, Ba)IEe. LM
so. HERIE. KBRZE. IIARERS, okiE
i+, 1 HAIE. Single EB B2 L% F]H
U7 LB B IR 7 O BRFR. 55 9 [8] B AT
EER SRS, 2010, IR

12) HRTE, SNEE, BRJ)IEE], 1ILHE
o, SATEUA, KBZ, IUARER 2
KM PHEE. R AARRIC BT
LW AR O &E]. 55 9 [\ B AR
EER RS, 2010, IR

(XE) G 1)

D LREE. 7 RE—ANE — 2 O3E
ST 2R E AN =X L — JFRD
TR, FERAeEERAStE, B,
2011.

(20t
A i D

http://www. fujita—hu. ac. jp/ kyoriken/

6. HFFCHHER

(1) Wr7efEH

(LA B (YAMAMOTO NAOKI)

i R DR A A2 R - SR [ERI AR JE A -
HEH%

%5« 00267957

(2) WFFEm#HE

) 72 (TANIKAWA ATSUHIRO)
i FR DR AR R - RS - R
I 40324412

KEE E A (OHKUMA MAHITO)

iR FH RAART A2 R+ R - SR

i geE &5 50329710

#i0 IE2Z (HORIGUCHI MASAYUKI)
i FR DR AR R - RS - R
e %5« 70209295

B 25— (MIYACHI EI-ICHI)
i FR DR AR R - RS - R
WFFE# & 90129685

(3) HHEEHTTEH

T-H P&} (SENDA TAKAO)

i FR DR AR R - RS - R
—lE R« KPBEEE R 70 R
gt %7« 10187875

- Az



