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FamA BER KX BEZR GEHAH T
CHRYITIN R B B (BB K758 PRI 22 . 17 RHEOR 2 58— R B AT 2, 4411 518020
SERYIITITN BB B (B R K8 PRI 2%, 195 RHEOR S 80— R ES B P LAY, 11 518020
SRYITITN R BB (B R K58 PRI 2B, 155 RHIC S 0 — IR EE ) 208 A, 11 518020)

BE I URT T AR ST @i @ oA b & ol fitit 42 F microRNA# 2) & &
KA. AR IR R AR 2T R4 insulin A B & A 49 hiPSCs 28 Ak (INS-promoter-hiPSCs),
BB ERFEELFF YR E ke, 5 A IKERPSCs. WAEE L. RIME mit. Mk
AR m it Fe i By ok 4m R, SRR IR 40 R B RNA; A8 S-Poly(T) plus# A4 % FmicroRNAZE &
Bpmigs i 2P e s AR RKF. R ET, RIAHMEINS-hiPSCs2a Lk =T 3R 4E Mk B A A
KA, FEARINT M T o A Mk By ik e, R X R K13 2916% EGFP & A Fa b6 s ik By &
Sk ta e, ik ke ta ST B T T g SR e it — W I it A2 A2 48 2 69 miRNAs & X, miR-
495-3p. miR-199-5p. miR369-5p#9PCRY" 3§ 1 IR B A (CHE) K T35, #L9A H & & /K -FHAK; miR-152-
3p. miR-133a-3p. miR-181c-5p. miR-410-3p. miR-487a-3p. miR-338-3p. miR-30-5p. miR-655-
3p. miR-26a-3p. miR-182-5p. miR210-3p. miR-342-3p#miR-589-5pf kit A2 ¥ #4: b KA,
miR-302a-3p. miR-222-3pFemiR-802¢9 £ A K-F ALt 22 TR, Bk, FF ok
iX 69INS-promoter-hiPSCs 4@ LR 7T VA B, 7 52 ILAT Mk By & Fa bk sn ey ik A8 &, A G 4 Th ik R 4%
F e a L miRNARAR T A AR, FFdt— I GE AT T 1947 T A2 A 5 845 Ik By Bom I AR s &
F #9micorRNA#) 3) AR X T, H % 6T @I 2 & 10k M By fa i e Hub) B R IRAEHT 4R R, AR
I FKAF 2h 48 64 MR By Bm e L T AR £ 328 H Ak

EHEIR MR NS 2 REANN; JE S K WA, microRNA
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Abstract This study aimed to analyze the dynamic expression changes of microRNAs during the differ-
entiation of human induced pluripotent stem cells into insulin-secreting cells. First, the research synthesized the
insulin gene promoter sequence and downstream of the enhanced EGFP (green fluorescent protein) gene sequence,
infected the hiPSCs by the lentiviral vector carrying the above sequence, to obtain INS-promoter-hiPSCs cell line,
and they were induced into insulin-secreting cells by the five-step method. Definitive endoderm cells, pancreatic
progenitor cells, and insulin-secreting cells were collected. miRNAs associated with pancreas development were
predicted and the S-Poly(T) plus assay was used to detect their expression levels. The results showed that INS-
promoter-hiPSCs can report insulin expression, which can be differentiated into insulin-secreting cells by induc-
tion scheme, and accumulate about 16% of insulin-secreting cells by flow sorting. Further verification showed that
the expression levels of miR-495-3p, miR-199-5p and miR-369-5p were extremely low. miR-152-3p, miR-133A-
3P, miR-181C-5p, miR-410-3p, miR-487a-3p, miR-338-3p, miR-30-5p, miR-655-3p, miR-2655-3p, miR-182-5p,
miR210-3P, miR-342-3p, and miR-589-5p were continuously up-regulated during the differentiation. The expres-
sion levels of miR-302A-3P, miR-222-3p and miR-802 were significantly down-regulated during differentiation.
Therefore, the stable INS-promoter-hiPSCs cell line can be successfully induced to differentiate into insulin-secret-
ing cells and enrich by flow sorting. By verifying and analying the dynamic expression changes of 19 miRNAs that

might be involved in regulating the directional differentiation of islet cells, the research reveals new clues for the

mechanism of the directional differentiation of islet cells from pluripotent stem cells.
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BE PRI O N 4 BRI 1 22 5008 FHOE v 14 1 AR
WM A& G 26 I BE I I R T I
ABEIEZZRE IR R R e, AR Z EE KAER
PEBIEYEIERCRE . R & F M R AT AT AR )
AR 2R EL DU A 15 it &, (H R 5 A A & AR iE
S S R IR SRR M SR 1] X Fya I T IR . T
SRR A0 AR S L S AR, R 2 P 1m)
75 500 N R 5 25 45 W 41 9 (insulin-producing cells,
IPCs) LBl g NAT 344 56 B B i 25 A Xt i F) i
FERE [ N AR KR /N g3 1Ak G RN 24 i
TS AR AR MBI IR R B A SR, K G T4
Jfd(embryonic stem cells, ESCs) 1 %5 5 £ G& T 41 il
(induced pluripotent cells, iPSCs)i75 5 431k ik i B
JFH DAYE 70 R4, (X e oA 1R Ji I 25 43 WA 4
JROAE PR T | RS2 ] 260 W RO B & 3% 40 W T g
SETT AT SR R 5 BT A7 A 22 e, T B MBI 2
T R IR AL S R P

miRNAs(microRNAs) & K/NA 20~254M 5
FER P IEPE SRS RNA S+, B TR L R 3Rk g
PRI ThRE, HAE N 5 )5 % 10 O 88 7+ 75 T 4i g
SRR G & B R R I E AR AL, i
TERAFFK I, miR-24, miR-26. miR-148. miR-
1825 Jik AT B m) 45 & JiR B = A0, IR IFIR D R A

diabetes; human induced pluripotent cells; insulin-producing cells; microRNA

B TEREFRIG/IN R BAAH , DA b 35 R f e 55 P o
2N R B 5 2K S Bh T IS AR B R mRNA R K ;
HE PRI 0 RN 2= 2 I 1 B PR OB IR ) miR-718 R
i 1 42 A 5 BT R T R R 5 2 b, /N BRVR B R A
2F 2PV 5 1 R B i R -7 R 6 g 5% 2% B 1 440 48 o
Jif 8 2 i AR T . miR-200b38 1 315 Zeb 13 4]
1253 BRI IE TP miR-8027E #5 3L PR/ il b ) i 38
I8 AT S BB ) 2 S AN W 2 U, X eI 5T R B,
miRNATERIR R &« RS A0t B 5 25 50 ik
DA i K B A 458 5 5 9 T A 4 v kA AR O,
miRNAs/ T 1 7 A% , 7E iPSCsiE [ 4344 4 fig 5 2
Jf 3t A A R 8 miR N A s 31 e fa P A FH 22 HH e ML
HMTIAS 5 4 W A

PRI, ASHE 50K N5 5 2 e 40 2 (human in-
duced pluripotent stem cells, hiPSCs)JE [ 15 5 731t N
JB& 15 2 4 Wb 4 L, 53T 2 FhmicroRNATE 73k i F&
(N A FRIEIK, Jiide th o] §E 2 5 1% g 15 40 A oy
A microRNA, SYFRIT 4 M 7344y 15 1 B4 i (1)
HUHI ARG 734k T7 SRR I 2R 2R

1 MRIAEE
1.1 #8

1.1.1 @i B2 mAF  hiPSCsH bk i E R} 2%



A

VEERAYEE: hiPSCs/ L IR B & - W40 i i A2 A microRNA I B 25 R IAHF 7T 1977

Bie ) M AW s 245 5 i eIt Fe B S £, 2 40 ik 2 A
FH 4% 7 40 3 5% I T-(Oct4 . Sox2. Kif4fllc-Myc) ]
T3 5 A e N R R BT 44 200 i B 2 R 3R AT R B
JiR 55 BAH Sk Yt RINTT-140 fd Ak th o B R} 22 B R 31
S BRI 5T B sk S AIE 5T 2 B84, Insulin promoter-
EGFP-CV130-SV40-puromycin fl EGFP-CV130-
SV40-puromycinfg i 5 H_E i UL P AR
PR w] 1) 4%

1.1.2 ZKA DMEM/LOW GLUCOSE.
DMEM/F12¥; # 5 . Ji G55 W HHyclone A l;
mTeSR™ 1357736 H STEM CELL Technologies s ;
Matrigel H BD BiosciencesA 7l ; 75 T/ ALt FE H fi
FH ¥ DMEM/F12(%& GlutaMax). F12(#& GlutaMax)
IMDM(%; GlutaMax). DMEM/H(# GlutaMax)~ ITS-
X supplement. B-27 supplementf1N-2 supplement
¥ H Gibeos | Bl B4 4E 40 i A= K R (basic
fibroblast growth factor, bFGF). ‘& il 1 4(bone
morphogenetic protein 4, BMP4)FlActivin A4 H Pepro-
tech/A 7 ; wortmanninJi4 F Selleck 23 7] ; Nicotinamide-
exendin-4. Vitamin CHll Retinoic Acidl4 H Sigma’A
#]; TRIzoll F Thermos l; Prime Script™ RT reagent
Kitf1SYBR Premix Ex Taq™ II Kit/J § TaKaRa/A 7] ;
Lipofectamine™ 2000 4 H Invitrogen’/A ] ; S-Poly(T)
plus miRNA qPCR-assay primer set. One Step miRNA
cDNA Synthesis Core Reagent Kit. Probe Premix HS
SM-TaqlJ BRI IR A H ARG R A 7] Pure-
Link® Genomic DNA Mini Kitl§ H Promega /A 7] »

12 7

12,1 AFEFERT@BRR ERFHHRIA
I& F ) Matrigel TAEWR, 28 1 hf5 7745 Matrigel
TAEW, IINIE &) mTeSR™ 155 9% 4 | 27 hiPSCs
MHJEE T 37 °C. 5% COIEFF N IR, &R
B BT 5 1T R 2, RE IR S~T KA Al A R I8
80%~90%H 7] HEAT 4.

1.2.2 H#ZEINS-promoter-hiPSCs#m itk FIJFH Wk
Promoter2.0 Prediction Server(http://www.cbs.dtu.dk/
services/Promoter/) Tl insulin & 2 F 1% 0 X B &
BN insulin 3 8 751, AT H N sk
Y655 H (green fluorescent protein, EGFP)/¥ %, 4 In-
sulin promoter-EGFP Jy Bt i [ 2 1895 75 244 (CV 130-
SV40-puromycin), [ 5 F F 293 T4 A 1) £ 1% 97 75 B
Ko FIFHHET insulindE M3 )7 1187 7 . EGFP

B Xof HEAS 9 2 A0 9] 1 0 08 975 75 20 1) SR % hiPSCs
giH, Y48 hig i 1 ng/mLIERA 25 2 (puromycin,
puro)HEAT 2Pk, HI DA BEASE A A0 PR -

123 MEeymik kB A AE L WRYE Pure-
Link® Genomic DNA Mini Kitii B 542 HL EGFP
BH 4 X6 HE 0 . B 56F HE 48 B A IN'S-promoter-
hiPSCs4i i (1) F: K 41 DNA, Kl EGF P [R5 &1
¥, EGFP EJs51 W7 514 5'-TGC TTC AGC CGC
TAC CC-3', NiF51#/7 5 45'-AGT TCA CCT TGA
TGC CGT TC-3'; GAPDH 551 WIF 514 5'-ACA
TCA TCC CTG CCT CTA CTG-3', N5 ¥F51h
5'-ACC ACC TGG TGC TCA GTG TA-3'. PCRX
AR 94 °CHIAEPES min; 94 °CEH:30 s, 57 °CiR
k30's, 72 °CIEAf1 min, 40MEH; 72 °C 10 min.
1.2.4 INS-promoter-hiPSCs#a fAR 9] 2 8 548
P By 7 4y 2 i AW FERLAAAR A R B A B I
P2, SO SCERI 22 i T 077 U2, R < T
T T7 R T A A I AR AR A 3 ) S 0 RR E B 40 i
PR 5~ A1/ 73 7 A& 0 5 3 hiP S Cs 4 i 43 A6 O Jik
B R WA . SUMDNIRE TE A IR JZ (definitive
endoderm, DE): #5315 72 547 0.2% BSA. 1:200
N-2 supplement. 1:100 B-27 supplement. 100 pg/L
Activin AF11 pmol/L wortmanninf) DMEM/F12,
KRBT S, ELLFFAR S2HINIEE N
JIE 2 (primitive gut tube, PG): %55 7:3E 576 0.5%
BSA. 1:200 ITS-X supplement. 0.25 mmol/L Vitamin C.
50 ng/mL KGF/FGF7/] DMEM/F12, 4 K 5 i e 55
FR, ELLEF 2R SR 41 i 1 (pancreatic
progenitor 1, PP1): iG55 575 % 2% BSA. 1:200
ITS-supplement. 0.25 mmol/L Vitamin C. 1:100 B27-
supplement. 2 umol/L RA. 50 ng/mL KGF/FGF7.
100 ng/mL Noggin[¥JF12/IMDM#£% 7% 3£ (F12:IMDM A
1:1), B RS S, L FAR . SANMIR
R AH 400 2(pancreatic progenitor 2, PP2): 5 515773
E72% BSA. 1:100 ITS-supplement. 0.25 mmol/L Vitamin
C. 1:100 N2-supplement. 100 nmol/L RA. 20 ng/mL
KGF/FGF7. 50 ng/mL EGF[{] DMEM/H, &} K ¥ #:
WHEER S, E8HE T SR SSHATIR &y 2= /i 4 i
(insulin-producing cells, IPCs ): if5 35 775 45 1:200
ITS-supplement. 10 ng/mL BMP4. 10 ng/mL bFGF.
10 mmol/L Nicotinamide. 50 ng/mL Exendin-4[f]
DMEM/F12, & KRBl 5 72 5k | 3B L5 3 7~15
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Table 1 Primer sequences
e SRR SIS~ 3) PR op
Gene name Sequence (5'—3") Product length /bp
OCT4 GGG GTT CTATTT GGG AAG GTAT 196
TAC TGG TTC GCTTTC TCTTTC G
FOXxA42 CAA GGG CCAGAGTTC CAC AA
CCT GCAACC AGA CAG GGT AT 160
SOX17 CAT CGG GGA CAT GAA GGT GAA 179
TCC TTA GCC CAC ACC ATG AAA
PDX-1 CAG TTG AAT GGG GCG GCAA
CAA GGT GGA GTG CTG TAG GAG 27
MAFA GTT GAG CGGAGAACG GTGATITT
CTG AGA AGA GAA CGAAGG AGG G 18
NKXG6.1 CGG GGACCCTTTGCTATTTITG
TAC GCA GTG CAT TTG GTG GT 127
HNF6 AGG ATA GAG GCAACA CAC CC 187
AGA CTC CTC CTT CTT GCG TTC
insulin AAC GAG GCTTCTTCTACA CACC 148
TGT TCC ACA ATG CCA CGC TTC
GAPDH ACATCATCC CTG CCT CTA CTG
ACC ACC TGG TGC TCA GTG TA 22
CXCR4 CTC CTC TTT GTC ATC ACG CTT CC 127
GGA TGA GGA CAC TGC TGT AGA G
NANOG ATA ACC TTG GCT GCC GTC TC 149
AGC CTC CCAATC CCAAAC AA
Re 1) 15 &% 2% 7 WA 4R B . ¥4 44 2 (1) INS-promoter-hiPSCs

1.2.5 ¢ Jie ERNA$Z I #7Real-time PCR Trizol
TR B 5 U R AR 1) 25 4L 4 B IR EIRNA, 0 52 46
FEE TR B i B R0 6 00 B A 4 A R LA R A R
cDNA 5 [§Real-time PCRAZM, 5175 MM hiPSCs 4y
A4 Jk Fi BT A 1D ao i P A DG B 3¢ IR I RIS ARk,
VAGAPDH NN %, ] N5k AT 9 95 °CTRAL 13 min;
95 °CAE 15 s, 60 °CY 1435 s, 40 MG FF. LAhiPSCs
VERNTIR, SR FH2 MO 525 SR AR o R IA 1, 51
Ve 5 W1

1.2.6  S-Poly(T) plus RT-qPCR:% 40 miRNAs#) &
o %R TrizolVAHEAT A0 LS RNARIFRERL, e 2k
J& FNA FE J5 4% 8 One Step PrimeScript miRNA cDNA
Synthesis Kitiji B 154 5 cDNA, %[ S-Poly(T) plus
miRNA qPCR-assay 5t ] 45 e i 5 B 44 8 Al miR -
NAsHIFIEKT, 3L cel-miR-54-5p NN 2, [ Mgk
FF9: 95 °CHIAEME3 min, I4MEFE; 95 °CAE1E10 s, 60 °C
P 3630 s, A0, 519 R AREN T B 22

127 mX@mear sk 3ot

YRR RIEAT PR AN T 04k, TE 3 2R M Bk 4 i
B5 R A R AT B, 400 xg 50010 min,
5% BSAMIPBSIA TR 3K, HH 41 Mo B2 i 52 Ry
1x104/mL, Ji A HLAX 73 1 EGFPRH 14 ) 4t .
1.2.8 St ot A SCIREEERIE T30
HAE LG, SEI0 S M ] GraphPad Prism SEUHF3E1T
Gt dT, JFHxEsRIR . G2 FARIER F UR
Student’s t-testfy 4. P<0.05X TS+ FEREE,

2 R
2.1 INS-promoter-hiPSCs#ffl Y32

B AR, BATRI, K insulinFE K 5 5
T IXFA 5Bt & i Ninsulin& K 3 51 5 54
T4y FIRE . A T W20 B UE R4 A insulin ik PR 36 1k
i AR B Th e, FRATTE SE R H 3 7 insulindk K]
JA BT H 1% 55« EGFPRH P4 X HE 48 995 25 A1 B
P R4S 75 20 ) B G K BRONTT-1 40 R ik, 8 FH 20k
DI EL Y24 h. 48 h. 72 h/5 41 IEGFPHI %
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Table 2 The primer sequences of microRNA

miRNAs % R it B 5]
miRNAs name Serial number Sequence
hsa-miR-375 MIMAT0000728 UUU GUU CGU UCG GCU CGC GUG A
hsa-miR-338-3p MIMAT0000763 UCC AGC AUC AGU GAU UUU GUU G
hsa-miR-210-3p MIMAT0000267 CUG UGC GUG UGA CAG CGG CUG A
hsa-miR-369-5p MIMAT0001621 AGA UCG ACC GUG UUA UAU UCG C
hsa-miR-487a-3p MIMAT0002178 AAU CAUACA GGGACAUCCAGU U
hsa-miR-655-3p MIMAT0003331 AUA AUA CAU GGU UAA CCU CUU U
hsa-miR-181c-5p MIMAT0000258 AAC AUU CAA CCU GUC GGU GAG U
hsa-miR-222-3p MIMAT0000279 AGC UAC AUC UGG CUA CUG GGU
hsa-miR-26a-2-3p MIMAT0004681 CCU AUU CUU GAU UAC UUG UUU C
hsa-miR-302a-3p MIMAT0000684 UAA GUG CUU CCA UGU UUU GGU GA
hsa-miR-495-3p MIMAT0002817 AAA CAAACA UGG UGCACU UCU U
hsa-miR-410-3p MIMAT0002171 AAU AUA ACA CAG AUG GCC UGU
hsa-miR-182-5p MIMAT0000259 UUU GGC AAU GGU AGA ACU CAC ACU
hsa-miR-199a-5p MIMAT0000231 CCC AGU GUU CAG ACU ACC UGU UC
hsa-miR-802 MIMAT0004185 CAG UAA CAA AGA UUC AUC CUU GU
hsa-miR-589-5p MIMAT0004799 UGA GAA CCA CGU CUG CUC UGA G
hsa-miR-133a-3p MIMAT0000427 UUU GGU CCC CUU CAA CCA GCU G
hsa-miR-30a-5p MIMAT0000087 UGU AAA CAU CCU CGA CUG GAA G
hsa-miR-342-3p MIMAT0000753 UCU CAC ACA GAA AUC GCA CCC GU
hsa-miR-152-3p MIMAT0000438 UCA GUG CAU GAC AGA ACU UGG
cel-miR-54-5p MIMAT0020773 AGG AUA UGA GAC GAC GAG AAC A
Probe CAA TTT/3IABKFQ

24 h 48 h 72 h

INS-promoter

POSI-ctrl

NEG-ctrl

50 pm W

50 pm

50 pm 50 pm

50 pm

50 pm 50 pm

A~C: INS-promoterf& i T ALK B ANIT- 1248 Hd; D~F: EGFP FH M 0] S 03 27 404 B QNI T- VA A G~L: B PR DG 05 733 B e NI T- 1 1 o
A-C: the INS-promoter lentivirus vector infected NIT-1 cells; D-F: EGFP-positive control lentivirus vector infected NIT-1 cells; G-I: negative control
lentivirus infected NIT-1 cells.
1 INS-promoter|E&EH AEEENIT-14058
Fig.1 NIT-1 cells are infected by the Ins-promoter vector
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HEORIE . WEN TR, S EE24 hiG, NIT-140 /1
A WLEGFP#IA, H5 IR AL 5, K472 h/SEGFP
Foik B 50, EGFPFH 1 X HEp 33 I UL72 hiN, 9%
JEFRIE KT IZ W1 = (] 1D~ 1F); B0 e 2 Je
Lo, JTCEGFPF k(B 1G~E1T), IX L6 45 B A5 i
N T R 4H MR BB 0% 4 5 insulin FE R [ 3R IA

) 4 i insulin& K )5 3 7 1 12 9% 8 . EGFP
BH 4 XoF HEL 12 95 25 A 9 1 f HEL 1 95 75 40 Sl 2 JehiP-
SCs, & 4448 h/i ffi 1 ng/mLIE S 55 K i % 5~8 K,
XA EAT AR 7%, IEBAE RS8R, B T
WS 240 M AR KOIRES R AF, 7T L se B A AR K (B2 AR
2C). PGB M AN 2l i o0 BT &5 AR A,
FH £ X6} B8 21 (EGFP-hiPSCs) A £195% DL I 41 i fig %
R IAEGFP, 1 52 % 2 (INS-promoter-hiPSCs)4H ffl A~
FIXEGFP(E2BAI2D).  $ HUIX £ 41 i Ak i 2 (R 40
DNAZEATPCREZM, &5 H B, INS-promoter-hiPSCs
Y1l i FNEGFP-hiPSCs4i At T EGFPAS I S B 1%, NEG-
hiPSCs4H il Kl A FIEGFPIPCR 4, i B 18 7%

B OB RS B A g M 2R DR 20 N (13)
22 HMENAEKESOUERBRERRLE
R A E

i TR 355 07 2 INS-promoter-hiPSCs
S M5 5 Ak, TR R B SRR bR B R R AE %1
S e T S SN A ) R R C EPS
F N OCT4RINANOGAEhPSCs4H Jitd v 5 % 35, 15 4
oAb B R R OE R B, ST BUE I R R, B
FE S AW BOFUES S B LA A 2 mRNA R R 1A
(F4A). P Z A5 &I CXCR4FISOXT 74E 434S 1
BBk, i T NS B 5 RIE P, FOXA2
1) 22 15 FES2 2 SSHY B 1) 43 A Al it o B2 LA e R IA
(4B). PDXI1. NKX6.1. HNF6'5 R0 K & H
K, TES2W Bt th LRk, J I AE 4 AL By B (S3FIS4R
BoFik BE T, A NI R WA RS
FIE R BRAR(E4C). insulink N AE i R AH 23 10 B BE
TRk, Ui RS BUS, insulin 5 5%
W45 K FMAFA 5 R I8 (H4D). 1X 245 R0, 1

(E)
+
P GFP-A
98.60%
400
23004
=
=]
o}
2004
L i
1001 ./
200 um o
0 10 10° 10* 10°
(F) GFP-A
2500+ GFP-A*
0.01%
2000+
215004
=2
=]
)
1000+
200 pm 5004
0
0 10* 10° 10* 10°
GFP-A

A: EGFP-hiPSCsAT it JEAS; B: 7% 48t N W 22 EGFP-hiPSCs4M itd HEGFP (A % 4i; C: INS-promoter-hiPSCs4T L JEAS; D: %6 i iiss W
ZZINS-promoter-hiPSCs4Hl il W EGFPH K IA T UL; B« F: i WS M EGFPAE4H i H (2R IA 15 1t »
A: EGFP-hiPSCs cell morphology; B: EGFP-hiPSCs under fluorescence microscope; C: the INS-promoters-hiPSCs cell morphology; D: expression of

EGFP under fluorescence microscope in INS-promoter-hiPSCs; E,F: the expression of EGFP in cells was detected by flow analysis.
[E2 EGFP-hiPSCsFIINS-promoter-hiPSCsZAffl ZRHIEGFPIRILIE N
Fig.2 EGFP expression in EGFP-hiPSCs and INS-promoter-hiPSCs cell lines
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Marker INS

1 000 bp

700 bp o
500 bp ——
400bp g
300 bp ———
200 bp

286 bp
100 bp

POS-ctrl NEG-ctrl

286 bp

INSZHffU#%: INS-promoter-hiPSCs; BH 4%t #f: EGFP-hiPSCs; B 1451 Hi: negative-hiPSCs.
INS: INS-promoter-hiPSCs; POS-ctrl: EGFP-hiPSCs; NEG-ctrl: negative-hiPSCs.
El3 PCREE&MMAEGFPRIA

Fig.3 EGFP expression was identified by PCR in each cell line
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A~D: Real-time PCRAG I fif & & 1L FEhbr &M 38 [ OCT4. Nanog. CXCR4. SOX17. FOXA2. PDXI. NKX6.1. HNF6. insulinFl MAFAZE
AR S B BUR R KT ST: BRE PR IR Z; S2: TR IR 2 S3: A4t 1; S4: IRARMLAHAR2; S5: & 2 /b4l . n=6; *P<0.05,

*#P<0.001, 5HhiPSCsZHAHEL

A-D: Real-time PCR was used to determine the expression of the selected genes OCT4, Nanog, CXCR4, SOX17, FOXA2, PDX1, NKX6.1, HNF6, insu-
lin and MAFA at different stages of induction and differentiation. S1: definitive endoderm, DE; S2: primitive gut tube, PG; S3: pancreatic progenitor 1,
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Fig.4 The expression of marker gene during the INS-promoter-hiPSCs differentiation to IPCs
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