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Mitf and Pax6 are involved in differentiation of mouse embryonic stem cells to
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[ Abstract | Objective To determine the expression profiles and roles of transcription factors Mitf and
Pax6 in the differentiation of mouse embryonic stem cells (mESCs) to retinal pigment epithelium ( RPE).
Methods The cell marker of mESCs, SSEA1, was stained with immolunofluorescence and analyzed by
fluorescence activated cell sorter (FACS) during the differentiation of ESCs to RPE. The serum-free embryoid
body-like (SFEB) culture was performed to induce the differentiation of mESCs into RPE. Flow cytometry was
used to analyze RPE precursor markers, Mitf and Pax6, before differentiation (Day 0) , during differentiation
(Days 10 and 40). Results During the passaging, the morphology of ESCs kept consistent and there was no
statistically significant change in the level of embryonic marker SSEA1 (P >0.05). RPE-like cells were
induced from mESCs by serum-free embryoid body-like method. In 40 d after differentiation, (61.6 +2.4)%
of cells were Bestrophin positive, (31.0 £3.9)% of cells CRALBP positive, and (57.8 £2.0)% of cells
RPE65 positive. Before differentiation, (1.7 +1.5)% of mESCs expressed Mitf and (6.5 £0.2)%
expressed Pax6. In 10 d after differentiation, (28.5 £7.2)% of cells were Mitf positive and (60.2 +
15.6) % of cells were Pax6 positive. In 40 d after differentiation, (5.7 £2.1)% of cells were Mitf positive
and (4.6 £0.6)% of cells were Pax6 positive. Conclusion Both the ratios of Mitf and Pax6 positive cells
were raised and then dropped down during differentiation of mESCs to RPE cells, suggesting that Mitf and Pax6
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are involved in the differentiation of mESC to RPE.
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Ji E ) —# R SRR Al e o3 A Tk, 25 RPE K& it
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( microphthalmia-associated transcription factor, Mitf) . |ri]
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HE TR st R rh ) ek LA S HAE T

1 5%
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FH IR S AR R 2 iy B~ T 9 T i B 2 Y o 24
K50 0 B 26 [E Life Technology /8 ], ES 4 fifg
FRHG IR R - DMEM |\ 15% B4 2R L35 ( fetal bovine
serum, FBS ), GlutaMAX | 1 x ¥ %f & & ( penicillin-
Streptomycin) |1 x JE AT 2 FEWR 0. 1 mmol/L 2-3; &
L (Sigma 23 H] ) Al 1 000 U/mL A i 95 90 il X+
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1.2 Fik

1.2.1 ES 4Ufssse 51618 ES i K, 40
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FIBRIA I 2 A T, LA S x 10° /3% 37 1L 14 5% 3 4%
BB B FR A, im A 4 mL ] 10% KSR ( Gibco
vE]) B FBS 1 ES 34k 55975 (5 100 ng/mL DKk-1,
500 ng/mL Lefty-A), F 37 C 5% CO, G/ TIHE
72 h, SALES 1 Ka] WL IE4A ( embryonic bodies , EBs)
e 553 KA OBIRE L EBs T 15 mL BLOG
H O RRE 1S min J5IRER 2 mL BiFR AL, A 2 mL i fif
ALK SRR 8% FBS, #4 EBs #:h & — iy ki 57
Mt ,F 37 C 5% CO, W56 e E 24 h, 25 4 Kk
FEHEPIMA Activin-A, 3 & )y 10 ng/mL, T 37 C
5% CO,WEAEHIFEE 24 ho 555 KIS 3 Rk
SRS ¥ EBs $200 T AT 2 R iR L I
SEFRIS BE FE R b, g EBs G REE Az KRG, 7 EBs
VB J5 - s By R ARG 55

1.2.3 2 g8 8 0 48 0 W Tl T 20 i ik A A5 A 7
His o 2k THEAR & SSEAL BALLE P21 P26,
P31 (2L 4% 25 WEE(PFA) [E 3 15 min, PBS 5
Yk 3 5 A B A [ 10% 113 103 1% 28 103 3 E
(BSA) .0.25% Triton X-100 & 1 h, | TEHH KIS
LA SSEA1 ¥ /& (Santa Cruz 2\ A))4 CWEH K,
PBS VY% 3 3 J5 A FITC Fric i) 5t/ B 1gG,37 C
JFFE 1 h 5, PBS EEPEJG A DAPL gL (4, PBS
3 3 5 BT PP SO KGN s

1.2.4 s MRz Mitf  Pax6 BH%: RPE Fij {4 4
L kL ] #1 Bestrophin , CRALBP . RPE65 [H 1 4 % F i
FE 41 L 41 755 2 4k B9 40 L A5 0.05%
Trypsin-EDTA JH 1k J 5141 Jifl J5 , 4% PFA % i[5 &
30 min, B0 IIAR R (BD 24 F)) #7530 min,
B R EETR, AR 4 < 10° 415
A, IIA—PrERIFE 30 min, —HiH] PBS ks 100 £,
BAHAMA T mL B3R RWHEE O, %8 100 pL B35
T A ST = EEE T 30 min, FLAMA 1 mL 2
2, e B0 R PBS Pk 1 IR0 J5 AR 600 L
PBS B iF/Gikkr . —PiMH PBS 7B 100 1,

1.2.5 geitsesb s A B x £5 KR, R
SPSS 13. 0 Geit #4753 4, 2 A ] L BAT L T R
T3 2200 hT
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AT T HEFRER SSEAL (1) 41 Jfd 55 % St G 2 F i =X 41
Fr il SSEAT BHAH: 4 fitg 5= B4 v 78 410 Jfd S B, HCHE 4N
/Do 28 0ok gt =X A0 B A, 25 2R R AL AL P21 1
mESCs ZH gt b SSEAL Fb 45 4 (80.3 +4.9) % ; P26
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mESCs {357 A R ECZ 8] T P bR 5 SSEAL (1)
FIRLLBIPIPIAR L 22 5 S 1T L (P >0.05) , #2
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2.4 mESCs /%4 RPE g% =

Bestrophin , RPE65 Fil CRALBP = # J& i # RPE
HMIAAR AR o FH Ui 24 R AS I 45 2R AT L, Bestrophin |
RPE6S .CRALBP 743 o) #2 v 44 5 e IR 3 & 19 b7+
E#, Horp Bestrophin AR W 1Y EIHIE] B, 4
FEETES 0 K40 A mESCs H Bestrophin L1 52
(1.2 +£0.2)% , 534655 10 K Bestrophin {5125 (45.5 +
1.2)% , H5% 0 KM ERBEAGZRIT¥EL(P<
0.01) ;5305 40 K Bestrophin LAk (61.6 £2.4)% ,
H5%0.10 RAMZEREASIFEL(P<0.01),

LTI 0 KA CRALBP Lok (2.3 £0.3) % , 43
55 10 K CRALBP FUA5ioA7(6.0 +0. 1) % , H5%7 0 KA
WESEAGITFEX(P>0.05); 70405 40 K
CRALBP i/ (31.0 £3.9) % , H. 5%5 0 .10 RAHLL
2R BAGI2EE XL (P <0.01) , 4-ALHTES 0 KA
RPE65 bk (1.3 £0.1) % , 434k %5 10 K RPE65 [t
B (4.3 £2.2) % 55 0 RA 2R EA G~
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2.0)% , 5% 0,10 RAHWL Z R A %% E >
(P<0.01,&5),
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Wi (DR FH PAG (8] 78 J5it 40 Jid 28 VF by i) 35 40 M )2, 7
JC bFGF 3552 4540 F 43 25t RPE Z0 ffu Jf ik — 20 9~
W @R mESCs B 7557 1l EBs, 1144 EBs 782
R VAT 4 12 1 508 R A B3 iy 45 7 L
IEBER: S 513 5] RPE 0™ 0 45 1 Mo7ikid S0k
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J7k  F mESCs 27238 AU A , 7615 5 4k 1Y
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2 T s DR ) AH B AE TG 52 2 7, b Mt il
Pax6 J& RPE 4= JU& & i F v s SR P AR

Mitf g py Mief 35 [R] S B 1 — 40 A 1 R - 34
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FRTEAKD RPE XIf, 7EIRARIH 16.5 d Mitf 14444
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Mitf \Pax6 (%3351 &0, 7] UL A~ R 476 4046 45 10
RIBFN R R0, TE 05 40 KEBRILTIHK,
TERA S B b B THE SR RRARR R R faH . Xt
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L JEIA Mitf il Pax6 (32352840 # [7] /£ RPE 41 ity
A PR F R B A S A AR AL, 1B X — A A
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LR Z SRR A BARLER P24 1 RGE TR AL
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