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Small-molecule compounds promote corneal epithelial cell differentiation from human
embryonic stem cells
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Abstract: Background Limbal stem cell deficiency is the main cause of corneal blindness, and the limited source of seed cells is the
bottleneck of cell transplantation therapy. Objective To induce human embryonic stem cells (hESCs) to differentiate into corneal
epithelial progenitor cells and mature corneal epithelial cells. Methods The induction of human embryonic stem cell line H9 (hESCs
H9) involved embryonic body (EB) formation and the addition of small molecular compounds (SB505124 and IWP-2) and basic
fibroblast growth factor (bFGF). After observation of cell morphology, the cells were collected at day 10, 15 and 20 of induction,
respectively, and the mRNA and protein expression of characteristic markers OCT4, SOX2, ANp63; CK14, CK3, CK12 were
detected by immunofluorescence assay and quantitative real-time PCR. Results The morphology of induced cells was different from
that of hESCs and similar to that of corneal epithelial cells (CECs). Compared with hESCs, the expressions of stem cell markers
OCT4 and SOX2 were down-regulated (P<<0.01, respectively), and the expressions of corneal epithelial progenitor cells and corneal
epithelial cell markers ANp63, CK14, CK3, CK12 were up-regulated after induction (all P<<0.05). Conclusion This small-molecule
compound promotes corneal epithelial cell differentiation from human embryonic stem cells.
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AET 41 (induced pluripotent stem cells, iPSCs) B
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i 57 SB505124 ke 28 Mt Wt {5 5 3d i 40 i 571
IWP-2 W /N o3 A& W VE T304, BT
TGF-B I Wnt 38 %, [ B 356G 0 1 1l 2F 2 4 A A=
A ¥ (basic fibroblast growth factor, bFGF) i i
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il (human embryonic stem cells, hESCs) [i] 4} I&
B WRIMNRE T oAk, A AR b
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MR
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(hESCs HO) Wy FI At 5t/ BL3E B (5 AR ) R AT FR
ONEl RS (Matrigel) . BAKET 6 fLAR (Corning
/NFl); mTeSR1 Higikk | AggreWell™ EB Formation
RigRdk . Y27632. AggreWell™ 800 6 fLHx (Stemcell
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(non-essential amino acids, NEAA) % . L-B &
Bt % (L-Glutamine) ¥ ¥ (Gibco A H]); B-Fidk &
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ERY) (KnockOut™ Serum Replacement, KSR).
SYBR™ Select Master Mix(Invitrogen 23 &) ); /N1
F A& ¥ SB505124. IWP-2(MCE 72 ®)); H4H
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<+

N HSEF 2 20 i A= < I T (recombinant human FGF-
basic)(PeproTech /A 7] ); EDTA ¥ # (Ambion 2
Al); —H LK (DMSO)(Amresco 23 Al ); AN &
B BRI BEIR Eh % vh M (D-PBSY(E K E A H);
ProtoScript® Il First Strand ¢DNA Synthesis Kit
(NEB A #l); i N Octd —4ii (ab181557), bt
A p-63 —4i(ab124762), FHLA CK-3 —4i (ab68260)
(Abcam 7~ #l); FITC 1L “EHT /D B = $T (A0568) .
FITC £ P (A0562)( 138 =~ R AW H A
BRRAHD, B TAESG . A bmE R AR 57
56 (SANYO 2 wl); 8] ¥ AH 22 2 fB8 (Nikon 2
Al BRSO R R L EHMR i R S
(Leica 237)); qRT-PCR {¥ (Bio-Rad Z>7]).
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3 4iiAES  fF hESCs fill& 2= 80% A4, HK
R R4, H Accutase 5 Ho i 1k 5 & T e il 419
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HePm B stit, 755 4 d eI KRR 235
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Fig.1 Schematic diagram of method used to induce human embryonic stem cells to differentiate into corneal epithelial cell
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£ 40 MY 1. 95°C A8tk 155, 58°C ik 155,
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mRNA)=Ct(f§ il 3£ [l mRNA)-Ct(GAPDH), AACt=
ACt(i% 5 )5 40 i 75 1 2 ) mRNA)-ACHESCs £5
S mRNA), %55 41 il 5 BSCs 1) e f £ /R
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1P 1,
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AT IR E A 30 ming SRR, T 0 AE
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I R b g inad £ 3 ) (B DAPL), S AHE A
B TEI A E AR LR A, fETOERAEDR
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T RT-qPCR WZ5R, BLHIE 20105 0 20 A Ff)
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A RGE R R IRFDIRES, Rl )y, REEHK
P R AP AR RASCR Blo H AT FDA St al T il

x1 5149575
Tab.1 Primer sequence
Primers name Sequence(5°-37) Size/bp
GAPDH F: GGAAGCTTGTCATCAATGGAAATC; R: TGATGACCCTTTTGGCTCCC 168
OCT4 F: TCTATTTGGGAAGGTATTCAGCC; R: CCTCTCACTCGGTTCTCGATACTG 210
SOX2 F: GCGGCAACCAGAAAAACAG; R: CAAAAGTTTCCACTCGGCG 155
TP63 F: ATCCCATCACAGGAAGACAGAGT; R: TATCTTCATCCGCCTTCCTGTC 240
CK14 F: CGGCCTGCTGAGATCAAAGAC; R: CTCTGTCTCATACTTGGTGCGG 159
CK3 F: GCCAAAGTGGATGCCTTGATAG; R: CAGGTCCAGGGAGCGATTAT 135
CK12 F: CTCTCCTCGCAGAGTGTGATA; R: AACTAGAACCAAACATGGAAGCA 119

GAPDH: glyceraldehyde-phosphate dehydrogenase; F: forward; R: reverse.
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Fig.2 Cell morphology images at different stages under light microscope (bar=100pm)

A: ESCs; B: embryonic bodies; C: induced cells on day 7; D: induced cells on day 10; E: induced cells on day 15; F: induced cells on

day 20
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Fig.3 mRNA expressions of related markers in ESCs and induced cells (*P<<0.05, "P<<0.01, vs ESCs)
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Fig.4 Expressions of related markers in ESCs and induced cells under confocal microscope (bar=75 pm)

A: OCT4; B: ANp63; C: CK3
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