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(diabetes mellitus):h 4 B pips % EEREHZTY B
Fopaldez B S MEAE AR ®E S S ARERELE RFZ
- MR R PR E ISR B ORGP BAR M
P 2 8 4 05 (animal model) » & & b & it 92dp fmie = 4
AL 4w 8% w2 (retinal progenitor cell) > 14w #3548 =
B RR AR w0 [0 ezt ed o 42 100
ml/kg # & 2 = ¥ #ex(Alloxan)#% % % - A fp » T # 4
FEPRFE LB - HEERBARRE S PR RR Y
KB TEARER e I EREL T ERDET & 4R
¥ & H T Bl (Electroretinography, ERG) o rig 4 =
T EE 200 mg/dl & & #F HAEAOR 0 2 R AR
Fob TS G5 8B% o g 7h 0 % BT T3 S A 2 B
P (n=20)88 & i ds ~ B AER 4r ~ Byk A TR 4 RO RER 2
HRem=12) L8 ¥ £ 2 (P<0.001) » &A% Fopd - pph
oo PR BIR G 69%EEF B TR EZ 6% P AR R
a7 FRBERRE 2 ad b RIGREREE K - ¥ -
GG RFR A A RS e o 4 A
LN AL 2 A ERamE 2 A b ke TR )
Rrizimie A b 185 38 0 X 2 ARG Spime & — [
Pax6 £2 ¢ % # = Mitf #3 > @ tight junction protein #p
B Z0-1 ZARL 75 %k (visual cycle)4p M RPE6S Hg2 »+ 4 it 2
5 0224 % I 4 OAiR e P AL R NE SRim e & —
At Pax6 5 Fe pFn BRSNS E P AL T SRimre A5 e N AL
WA 2 B g o BT s PR S B e
T o BRI Y PSR ORI A R BEAR MR
BT 0 A BN 0 2 S ] it A 1
AR d £ P L D ERmE o T —FT A E AR VIS E L A
A RALRENF R AT SR 2T SRimie o 4 h i
SR RPAER I R A VAR AR e 2 kL PR T A aE
AL e 4 N B BB e v BT
FE-HRiSF2 AT o RN E TR £ A we
Moot piipMay 2 £ A#H
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Hyperglycemia induces eye disorders that cause visual
lesions. A serial of primary investigations on
physiologic/morphological parameters of rabbit eye
disorders induced by diabetes mellitus (DM) are
carried out in this three-year proposal. The
objectives of this proposal are to use New Zealand



White rabbits for establishing a complete diabetic
animal model on eye disorders and to set up a stable
differentiation system for rES cells. 10 week-old New
Zealand White rabbits were induced to Type I DM by a
100 mg/kg alloxan injection. Body weight, blood
glucose, refraction, lens and fundus examinations
were evaluated during the 24 weeks trail.
Electroretinography (ERG) was recorded every 4 weeks
as well. The successful rate of diabetic rabbit
induction was 85% by blood glucose over 200 mg/dl for
3 weeks. Results showed that increased blood glucose
and refraction as well as decreased body weight were
observed in diabetic rabbits when compare to Control
group (P<0.001). There was only one eye with
cataract induced by DM (6% n=12) in control group to
compare with the diabetic group (69% n=20). In
addition, a retinal function evaluation by ERG showed
that the amplitude of a- and b-wave in diabetic group
is lower (P<0.05) than that in Control group.
Furthermore, the specific marker of retina precursor
cells, Pax6 and pigment synthesis (Mitf) were all
observed in mouse embryonic stem (ES) cells on 3 or 9
days after differentiation. The expressions of tight
junction protein Z0-1 and visual cycle protein
(RPE65) of differentiated mouse ES cells were
detected during days 9 and 24. Only Pax6 expression
can be detected after rabbit ES cells
differentiation. Eye histological examination was
performed after transplantation of differentiated
cells to retina injured animal. Based on our data,
the rabbit model of diabetes-related eye disorders as
well as in vitro retina pigment epithelium
differentiation and retinal cells transplantation is
well established for further studies of eye
disorders.

animal model, cell transplantation, diabetes
mellitus, differentiation, eye
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Directed differentiation of rabbit embryonic stem cells into retinal precursor cells as an

animal model for treating diabetes-related eye disorders
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PXEE

AHRETE B A B BB E 2 8 A HH R H K RIS (diabetes mellitus)
FRREREMETEREE 2 BRFESIE S NEFRRHHEERERE
BEBIERRZ — AR EERAEMARENENERHBFZRFHEBR
7 2 B Y& (animal model) , 78 A0 1L IE E 4 AT AR 245 HBRE AT SR 4B BE (retinal
progenitor cell) , AR B iEA XK ZIERAEMER, 10 FEkEEEARAR
LA 100 ml/kg Bl & 2 TS BELE (Alloxan) 5% 5 —HERE , YiIFEEBEHREM
FE. BERRKEXNRE  BSAGFELKEKSREGSERSCEEARE
R, WRABRBREE , 8 4 AREHRBEEE (Electroretinography, ERG), LUEE
ZBIMAEE 200 mg/dl BRINFERERS , WERZERFD YR TR LA A
85%. MtHh , ERBRRKFER KRB B (=20 ERME, mEEM, BXT
EEMEBRRRZHEREN=12)EBEZR P <0.001) , BHERFE YRR
BHABLAIRR 69%BERREREZ 6% , ERBEREERESRRERRE
B2 a b RIREBHRBRERK Z—FEAMRIEFRIFE/REHAEN
ARERBHAR S CRRBEER LR ERR 2R, TEARFEE B
fa L& sE 3 B 9 Rz R MR a1 BE AR R B — M AR Paxo BRI A BY Mitf RIR , M tight
junction protein 88 ZO-1 8218 B f&IR (visual cycle)’B#8 RPE6S FE 2 A 01L& 5 0 Bd 24
ARE , 2EBARIERBGEEEMARE—4EE Paxo ; BRTEEREER
LR BEARBERECBY , BURKERBY BB BRI BEARBE

To fERBERILHFTR IR TR ERAEFRRFEBRR AR ARBTE
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Abstract

Hyperglycemia induces eye disorders that cause visual lesions. A serial of
primary investigations on physiologic/morphological parameters of rabbit eye
disorders induced by diabetes mellitus (DM) are carried out in this three-year proposal.
The objectives of this proposal are to use New Zealand White rabbits for establishing
a complete diabetic animal model on eye disorders and to set up a stable
differentiation system for rES cells. 10 week-old New Zealand White rabbits were
induced to Type I DM by a 100 mg/kg alloxan injection. Body weight, blood glucose,
refraction, lens and fundus examinations were evaluated during the 24 weeks trail.
Electroretinography (ERG) was recorded every 4 weeks as well. The successful rate
of diabetic rabbit induction was 85% by blood glucose over 200 mg/dl for 3 weeks.

Results showed that increased blood glucose and refraction as well as decreased body

weight were observed in diabetic rabbits when compare to Control group (P <0.001).

There was only one eye with cataract induced by DM (6%, n=12) in control group to
compare with the diabetic group (69%, n=20). In addition, a retinal function
evaluation by ERG showed that the amplitude of a- and b-wave in diabetic group is
lower (P<0.05) than that in Control group. Furthermore, the specific marker of retina
precursor cells, Pax6 and pigment synthesis (Mitf) were all observed in mouse
embryonic stem (ES) cells on 3 or 9 days after differentiation. The expressions of
tight junction protein ZO-1 and visual cycle protein (RPE65) of differentiated mouse
ES cells were detected during days 9 and 24. Only Pax6 expression can be detected
after rabbit ES cells differentiation. Eye histological examination was performed after
transplantation of differentiated cells to retina injured animal. Based on our data, the
rabbit model of diabetes-related eye disorders as well as in vitro retina pigment
epithelium differentiation and retinal cells transplantation is well established for
further studies of eye disorders.

Keywords: animal model, cell transplantation, diabetes mellitus, differentiation, eye
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AR BB E AN B BBREZ HBKF:FERF (diabetes mellitus)F5 8
REEFEBETEBECIHAR , EYRBZZEDYEIAHEARREERRZE
538

— RS HE R IR IE 0 A 58 — BUREFR &% (Type [ , insulin-dependent)Ed 58 — FUFER
% BN JERR & ZE Mk $8 & (Type 11, insulin-independent) , E A & LU 55 — RUFEFRiB{h 2 &
(#990%) , BEEERER=TEAL , MEFHER, ERRREERBELER
REFERSBHEEE REAERY  EHREFEHE _RRERFREFEH
BEZRHFENBSE , BAT 1995 FAMKAZET-—BEEA , BERET 2025
FiZF T =HE ANegi and Vernon, 2003), th—EM < KHMERFEETE /N
MEMERTZHRABEZTHES MREIASZEBEL—, HWREER
FRTHWRBERE, dRE, RANFERRGCHESSRBEGRE, 5B
PR 7% 55 B 45 #8 IR 5 2 (diabetic retinooathy) AB BIF FEIRBERKBEEFRR
22—, ERRFEEENBEREFHRFEREXARBRTSE 29 5, HERAR
MEzMEZINFEMERHMMENM/NMURE IMREF EEEMMERE
(microvascular occlusion) , 5 — Bll & B #{l 1 ‘& /8 i® (microvascular leakage)ifi £457

MR IR B mAKEE | EMEEREBRB LD, ERHKE, FEMEETXRK



HRERREE B EBIR D ZIBIR K, HO0E PRI 1R MR s B 2 B PR 21 T 8 PR R
BYRERREERER,

FEIRIRRR 5| B AR IR R BN | IR B R E (optic neuropathy)i& 1R 11
T8 5k B2 ST AR M B 48 4 (rubeosis iridis) B EERKFFHEXNKS ZRE , EMEE
4 mE 1 F AR Mitchell et al., 1997; Negi and Vernon, 2003), b4 | KB EH
B FE KB 5= [R5 (aldose reductase)fX & B 1L Z¢EE (sorbitol ) RFEAK & 88 , ok
e MR 2 E B ik AR AR K |, 1T U8 fE X (refraction) , UBEFRIR 2
RO S FEmEEEE ™A PT#{t(Negi and Vernon, 2003), B Rk & &M ZEmME
4 B PR (cataract) B4R FEZE F 5 (Ederer et al., 1981; Klein et al., 1985),

UaAZBAERRCERDYEXMBRRAAMERSWENMEEZESE K
TE—RREBEPERERRELEN , HEE X/ Nz BEBEHARBEEGHR 31
X)), MEHAB L EAAER T E#EIEE KR E(Graves and Moreadith, 1993) , ¥ H &l
BEZEARABYENMRSBEAEZER @B AETOERRE. B8KE.
fi& & B X & (lipoprotein metabolism) £ & B0 il fE (cardiomyophathy) % 48 B8 % 77
(Chowdhury et al., 1991; Hoeg et al., 1996; Chen et al., 2001), %I~ 5FF ZREIH
ZRFRE 2 BER B ¥ (Toshida et al., 2008; Lodovici et al., 2009) , E/NEHBZT
EEERREARAEZRBEER  HBANERALARTAEREEREED
ZEYER  REUMREE RS R A HUERE 5| E 2 HBRREERER N

B 2 # 3 (Vassilopoulos et al., 2009),



HREEREAENSRRATRs— , BRASBRBEERBRERTAIEZRE
BENREHRREN. ERAREEEREENTYE , BABKE N (self-renewal)BE
B, ARt EES{LREBASEEMEBMAR 2D , BAD LS M (pluripotency) ; B
AIRENEERR KRR ERCR=BIEE 8N , SENEE, FREBEAE
& (Evans and Kaufman, 1981) , It MEEARRN R EHERFHEBLEBEMRRZE
o WFFZEHE H R4 4E R i (central nervous system) B AT i B THAEME B8 KR |, BRAEHY
AREAFRAANBMRBERBE RIS GEME , EEIPUREIIEE(Zhao et al,
2008).

EZEMERPREAEREBAANELERZ — , RENEREEE L FiH
EEARMBAMREEAHDEE  ERAMREHRE , SEERRITEREL
(Rattner et al., 2006), BRIFSHMREL , ARFRAEERMRFEICLARBES
% F il se s 1S B AR MR Th 88 2 18 2 K B (Haruta et al., 2004; Lund et al., 2006),

BT 1981 £ B MM (Evans et al., 1981)E2 1998 & A FEAF &4 (Thomson et
al., 1998)&2 M AR , =iV BIEM DL R EARAER , R B ERBEITHE
RBELEE , HERBBAMELERRERER(Zhao et al., 2001) , KABEEBEHITE
REERWER, UERREFEAERBcBHYEAMBREGMERDYVEME 2ES
TEZERRELFERHARBHEBEEDY  HAEABSF AR TERLIERE
(Graves and Moreadith, 1993) , BB RIEZEARABNERNMRSBAE LR , &
FEAEFMERE. 9&KB. I8E AR H (ipoprotein metabolism) R & B AL iE
(cardiomyophathy)Z A8 B /i (Chowdhury et al., 1991; Hoeg et al., 1996; Chen et al.,

2001), A MERESHMARSCARBERMARAER  EYRMKH MRS AR ERER
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ZRME, TERPEEBC TEEASRREARABR CERER , MAHRAENET
SRS CARBRARMR , RERREBEFR 2ER,
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B-FEEBUEANBRALTRTECBHYERESN  BERAER KM
ETRREMABIER M, BRI ERAFRRERENRERFATEZDY
B, WBMERNCEY  ARRESHARMREEZER,

FErERYcERARAESRTILEZXEHYEREERAETHR,

(— ) BRFER < M HE LR FE T A4

HHEFEE—BBERKATEE B REST IO (blood sugar), BHRE
(refraction) B2 2 BR /& 4 ¥ B8 $X 8 (slit-lamp biomicroscopy) &F 1& 8 B (anterior
chamber), & (cornea), HLAE(iris). 7K & B8 (lens)EER MR (retina)F — RIIBE
W RN EREZEZEBY Ho
1. REXE : FARRE (retinoscopy) BNERA , THEBMEREXER.
REfSmMBEREELEKEREXESEN , ERHIEREE1L
( Javitt JC et al., 1994 ),

2. RERE  RERTEEZSZREATSEEBBE2RR K SEA
AR, kEEE. WINME., HAE, SRERENEREHRES,

3. RigERE . FARKEENEREARE KEHE. ENEEFIA,
HuEMoTERESR , 2515 (1) B KRS E A
FERTRCLRS | HREA , MERG , THREFERS
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ET2HAVENER ;(2) BEENRITE | REERRE
BAE, RRER, KAE, SREUK-—IEEXEARE
B UERAE. SRENEME. EE  HEEE BX
RABETEN. BRKIHEDE ;(3) BRED XREE
BRBABEAEGL  KEREERER. K5, THRE
ARz MR, WEE, KB, JEY. nE. FL. 5
BE ;(4) #BRAERBIE  WEBRXNWENEBHREER
FRE—FE , MBIEEXLBERREESHRS , AREE
ARREMERKE, EE/NE, ABREIEYREREZE
B5(5) BERAREE  AAARBHEAERRRBXR
EFEENREAREE  UBRARKRERRE #E0E,
MM, Sk, RBRNSRERETEINL ;(6) @
EREE - AIRARRE X BERESIC2 AEERS | RN
FENBHEFSDN , THREEAFEON, WE AN
mMAFEME , AR LERKENFEMES.

4. 1RHAREE R Bl (clectroretinography, 8 ERG) : MEBE MR BB IR
EERBBZEN , At RE YRR 2 EER AT
BRESZ. BYREBIEFELIREBETETERALEZ

EEREEERERY KBRS RREEZ=

12



BEOREEREARBEIERRE  LUERE <K
N OR R 73 i BV IR ABAR 2 Th e

(=) BREEWEN 2 FRERA

LURPER A RIERERBEYEN | MIBLAASHBER , U 75
mg/kg 5% 100 mg/kg Z Alloxan FRACE SRR A R AR E —BHERRE
£ HWRBANESEEREK  WREHT— BRI ZSAREEERK
m , LA GlucoTREND2 (Roche, Indianapolis) 5B o #7 ¥ So s H Mgt | E
Hm#ERIR SN 200 mg/dl W IHFHE 3 BRI EAREAERBEZBWERE

F(Sullivan et al., 2002),

(=) BB A FA

BYMNE 24 B mFERRFBFEREBN  KEERXEEBEE, A

#eE, 1B H&E RERNEMER T ETHRENM,

F_FENELAEREANCTREMERMPZEL , AFETETERMHISHTEL
Z/NBEMATERE AR 2 R |, WAIEOsakadaZE A (2009)FE/NE
ERERIMCRRBERLMERRACR LM AR , REREEY
NERBRERS(LRE  XERERAEEERARE - SFEDLRR
PR MR &R b K ARRE > 51 BB MR (precursor cell) , #F R I RAE
BN DR BEHEBRR 2R,

13



(—) BEAREE

1. NERHEREE:
HOERBRARZEENRREBENIT °C. 5% CO, HEHF , %
DMEM/F-12 (Sigma) & E#1ZERAMN20% ka4 mEFBS). 0.1 mM
2-mercaptoethanol (Sigma), 2 mM L-glutamine (Sigma), 1000 U/ml murine
LIF (Chemicon International, Temecula, CA), 100 IU/mL penicillin, 100
mg/mL streptomycin E21% nonessential amino acids (Invitrogen)#E4T 3%
B, BE 46 RAK153.0 x 10MEREBMIIE TR (passage) R &

769 82 A7 /B (feeder layer) 2 35 &M,

2. RIERMERIEE:

f&k#Graves and Moreadith (1993) AR RE 2 EBRMIIZTES = , KR
PR AR BN ERETB B 38 °C. 5% CO, BEMH , LA DMEM/F-12
(Sigma) B E B IZE R A M2% R 4 M B FBS). 0.1 mM
2-mercaptoethanol (Sigma), 2 mM L-glutamine (Sigma), 1000 U/ml murine
LIF (Chemicon International, Temecula, CA), 100 IU/mL penicillin, 100
mg/mL streptomycin E& 1% nonessential amino acids (Invitrogen){T3%
B, BE-6RAME 1.53.0 x 10OBREREILE TR BH W IREE
ZIEEM,

14



(2) Bt

1. NERE®MEREEADL:
Day 0 : IR EHERIBEE (colony) A8 B 3 IR 32 £ BE B AR A AR AE B8 2 5 B M LUAR MRS
B BEAR B 20 {0 35 B (B R INDKK-1 100 ng/ml+Lefty-A 500 ng/ml)3E 1T 1%
E72/ K,
Day 3 : #$E 74 LB (embryoid bodies, EBs) B E R A 15 mlBh OB I F g it
1R ABRE AT BRARAR 0 L IE B RS % FBS |, E&E24/N
Day 4 : A BActivin-A (FR#BIEE 10 ng/ml)35 & 24/,
Day 5 : #EBEBHNERBALS mIB/O B o 3 2B 45 48 A% 5 BE AR AT 2311
EEREBEFNEEMTER R,
Day 7 : [@Day 55 B,
Day 9 : #10{BEBs/well & El4-wel 3 EM , MARBERMER S LEBEEREI0%
FBSIEE 24/,
Day 10 : JNAEDAPT(10uM){RBAEH AT 20 (L 35 B WIS E 48/
Day 12 : AR AR D (LS B RITE48/ Ko
Day 14 : EDay 125 8.
Day 16 : MIARMEME 5 (L3S E B (E10uM DAPT, 50 ng/ml aFGF, 10 ng/ml
bFGF, 3 nM Shh, 500 nM RAEZ100uM Taurine , 3 &E48/N
Day 18, 20, 22 : [@Day 165588,
Day 24 : MMARMERMRE 2 {LIFER(E10uM DAPT, 3 nM Shh, 500 nM RA,
100uM Taurine , 3ZE48/NEF,

15



Day 26, 28 : ElDay24 5 8R

2. RITEMEREIN D L.
HEmEEEREEAETRIERMRERARERBMR 268U NBIEE
MESCEBERAXHAREER F KR RKSER, R A B Z S E (floating
culture) S X R FE PR 2 I EIBR R MDKK-1 (R&D Systems, cat. no.
1096-DK-010), Lefty-A (R&D Systems, cat.no. 746-LF-025), Activin-A (R&D
Systems, cat. no. 338-AC-025), DAPT (Calbiochem, cat. no. 565770), Acidic FGF
(aFGF) (R&D Systems, cat. no. 232-FA-025), Basic FGF (bFGF) (Upstate, cat. no.
01-106), Shh (R&D Systems, cat. no. 1314-SH-025), All-trans retinoic acid (RA)
(Sigma, cat. no. R2625), Taurine (Sigma, cat. no. T-8691)AFE R B Dt A

BB AR E R kRl 2 sl BEA AL,

(=) Z bR SEEFF {4

REGQPEHIREBRAR DL AREEB L MREGR - Rl sisEMAE, 2
Bl CAMRRR B RE B AR BT B — MEEEEYD ( cell markers ) ZRBIER D ILRER 25T,

S REEARE 0 (L5 E EDay 9. Day 1688Day 28 , RTEXRBUREMR R EE
P LR MRS B BRAEAR ( retinal progenitor cell ) 4 EE H B Pax6, {RMFERBNMATEE

EOCxERPEReRE ERERBEEAZO-12R R,

E=FEFE TEZEANABRNERBELRNYBEBEREREREE  RHEER

16



RZER  ERTRBEREEERFEZRRBAEBRF ZBYESX
RESTEREN  ARERERTRERRERER

(— ) FEFYEBERE

51100 mg/kgZNalOsE St EE R MR ERARAF EREERE |, PO H ZIBR
HERERE2ITAREREBEEVERTBHYRBEESE REFERERAEE
DHREEBEARRAFZSE L ZEARECR E KA EMRE (E1) , B%&0.1 mikg
Ziletil 50 EE & LAB & 2R 12 R $t23GE RV R ZIRFA A ( E1A ) |, LB A KR
ARIE (E1B) , BE#H40 D ( Diopter ) BEEFITHEHEIAME (E1C, D) , BRI
MEEFHEEE L2 RBEER LKA SEMARBEA THRMIE ( subretina ) ( EI1E,
F) , TR BHE,

17



B1. BYRRREREE. ARZERIINZBREMAMCEEARARE (B) ; EB
40 Diopter B FITEHERMR (C ) , DARBEEME K ARKMVE ( #I9RE ) ;
EAFMAMBISHHBES LR BReR LR ERRBEATRMER (F) .

18



fim SR B AR

F—FE

(—)BE. mMEREXREL2VY

FRETRRKRTEEHBERBE2AEREARDOM), HEERK, MEEHEE
KA IE 38 B & A R B ¥ BRAH (Contro ) EFEEEZE (R 1),

®1 BEAF-HEERFAAEORZEE. MEREXRER(L
a5l N BE kg 1MHE mgdL) HFREX ©®) ZEREX D)

Control | 12 2.82+029*  111.59+13.96°  2.48+055°¢ 2.46+0.66 €
DM 20 2.67+030°  338.15+77.10*  3.56+£1.30°" 3.74+1.40°"

Value, mean + SD.

a, b, c: P<0.001
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(=) ke

RRERE-AERFEAEORZKARBEEERFEREERMEZE
HRE  EMEEEAEE 2), FEBBAERZELEHIA Control #H 6%, DM
#H69% , BRRZFERKREBYER IR KINFEREBAREE 3).

2. IRERAIERAABIRE, A REFREINE , B,C RANHMARRE , D A%

HBERE,

100
J
E 80
B b
%
£ 60 -
R
W

20 e

d
0
Control DM
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3 RFEE—BRRMAEZBRERER,
a, b: P<0.05
DR NS Rk SRR EmBEEHEFE 200-399 mg/dL EXE

BABELEERA 25% , 400 mg/dL LA EA 78% , BREZZEIZE Grade 3 L L
% , Control #25 0% , DM #8125 50% (B 4) , BrMEEESFEARE

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

Optic
Sectio

Retro-
Illuminatio

B4 RREBEUEKRERE, AEAXIFERKRBARNEER , F-JAINLEE

A+ 0z A4 24 358 5% -l B Bl 4 A- 1= M H 10O

21



( =) REBEIBERTAE -

ERG #RE R~ DM EIRIEIKHA Control 4B |, HRETERRFEE

FFEH B R RMBIRINEE(E 5).

1 Control DM
] //T\\
/ % s
s/ o
X B wave \"q‘\\ / \» .
N L
1 Awave o

5 HRBREEERG) A MEERFLRBEZLE,

22




(M) BBIABE

hERRREERFERRFEAST S , THERAREKEBREHE

BRREREERARERE o).

AR2 mmm [AR3 i e

E6. B FmE, NL1-3AEEKREBAHESRRBES ; AL1-3AKRBEHERKE

I=s 3k Tl 4 O N2 O Ll A4 A T AL LR AR O ArMm 4 A AR LRAOE LM LED 14 L Lm0~ O L S« A
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BE_FE

(—) Mtk BEERARE— TR ETRERNS

1./NERE# -

AEBREREUEY PEBRERAREEES CRK, MATERIEER
Tz E#,

RAMEEES 10 REERBRHCHRER (B 7A&D), EERE 16 X
BRI (B 7B ) XRAHHMIBMARE LRMRELE (B 7E); B
DB BEREMKER (F28 K ), BICMREELR (B 7C ), MELRERE
RSB MR EEM (& 7F )

#/ BB MR DL EE SRR U RBERIEE R R B
ERAHPD ( retinal progenitor cell ) ZHFEEHE Pax 6 ETREMBEE , ER
FER Pax 6 ATR BB DL 2 HICHIRERE (B 8 ) NERRBMIKEINS
ot 16 Rz Z MR AT RR LR PBEABEMARISEEHE Pax 6( B 9A-D ),
WEE-SREHBBERLLAMEMARE2E-HELE Crx (B 10A-D); It
AtBRINERREE L RAEAR cE—HEHE Mitf ( B 9E-H )8 Z0-1

(B 10E-H) 2&H,

24
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7. TERRZ/NEIEMRBAREAD(LER. A, D B/NBIFRBAREEND
1t 10 KRR AR ( Bi5RE » B, D 2 BIADt 16 Rz &M R aeEa 1R 8
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AT ( BIEREE ) HEBIR=100 pm,
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8. H/NEMRABMAES 1L L iS B LA 2 HA4R #8 AR 51 R AH A ( retinal progenitor
cell ) ZHEERE Pax 6 ETHIREERE, A, D L DAPI #1THHRXEE ( &§iH
BB ) B,D ElEE Pax 6 ARBAD L HZBKMARKRIEA (STEE » C,F ARESR

B2 RHE, LFHIR=100 um,
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FaR&E, B, F M DAPI TS E, C,G B9 BIKRIEH Pax 6 B Mitf, D, H
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10, /NEFRR MK AT E DML 26 RETRBER LA EMIEcE—HE
HE Crx BRPEECX R EMARcE—HERE 70-1 XREFH. A,LEATR
KT ziRREEE, B, F LA DAPI ETHREZEE, C, G Mo BRTEE Crx B

29
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iR BB ARRERARAR S LR, BAFERESAR S L2
Hif RRRRERMIEREASCEES 4 X BERBE M E B
MA&E), WRE I XRERMERSLITE L Z MR %E (colony ) EITR
FiifaRe  BEMNNEEREPBIRBERBEMAL ( retinal progenitor cell ) Z
BHEEHE Pax o B 11B-D BERFEEECE FFFEMARCE—HERE Mitf
ZRE (B 1F-H), BRETARBRAD L I R RIEBRMI S EBEIN
852 Pax 6 ( B 11C ) B Mitf R} ( B 11G ), # R EEEH{ERIA Pax 6 B Mitf
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BEEZBRASRN  REESHREANBIGEOEREN, THHBESE—

RE 2 ERKE KT UL
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RinpeBiER K R8T BURRIREMLES X FUMEHBEBZERERR , B
ENAREHEE a b KRE , REEARSBWBM BRI BRARES
ELRR, RREFRFEAVRECREETERER , £ B SR AR AR
ZEEEeR ERERTESH (B 12A STHE ), HRREFERBERES B
(B 12B )BT (B 12C ) e RBEREE L KfkREZEFSREAERD (&
HR ), SRBE_EAREEAMREVENLERE , ERTHRBRE
( subretina ) ATEREEZIERHEA 2 W2 ( B 12D BISREE )
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12, BERTREFERPRERE L KIREEEEARBER BB . A
AHRECRBET S HRAEGR R AR5 R R R fE ARSI
[ ( BT8R ); B A& NalO; FERMRBER —B , THRERIGREER L
KRR EZE#mMA IS AT (SR ); CAARMBRIE AR  HRERE
EERERRAERD (FiRE ); D AKERBE_EARCRBEFE | 515
EH TRMBERE ( subretina ) ATERERECBHEA Z R,
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