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[ Abstract] Objective To explore the effective induction scheme for differentiation of adipose-derived
mesenchymal stem cell (ADMSC) to insulin producing cell (IPC). Methods
compound were used to induce the differentiation of ADMSC. The purity of cells was analyzed by flow cytometry and the

Different schemes of small molecule

morphological changes of cells were observed under the microscope. The quality, performance and insulin related
indicators of cells were detected by hematoxylin-eosin and immunohistochemical staining. The maturity and activity of
cells were detected by dithizone (DTZ) and diacetylfluorescein/propidium iodide staining. The induction effect of ADMSC
The purity of ADMSC reached more than 99%, and the sphere forming
properties of schemes I, II and Il were good. Cell induction mass, the expression effects of pancreatic and duodenal

differentiated into IPC was analyzed. Results

homeobox 1 (PDX1), musculoaponeurotic fibrosarcoma oncogene homolog A (MAFA) and insulin and C peptide of
schemes I were both better than those of other schemes. The DTZ staining depth may be related to IPC maturity, among
which the number of apoptotic cells in scheme [ was significantly less than that of scheme I and Ill. Conclusions

Induction scheme [ may improve the differentiation efficiency of ADMSC to IPC and lay a certain foundation for future

F16

clinical IPC transplantation applications.
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(insulin producing cell, IPC) , Jf H ADMSC i#5 5
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1.1 SEIe#tY
Dulbecco #(Rf#) Eagle 3774 (Dulbecco's modified

Eagle medium, DMEM ) | N2 5. B-#idk L w5y
W4 F 56 Gibeo 2AT]; KEZAEKKT (epidermal growth
factor, EGF) . Wt gegni R ( fibroblast
growth factor, FGF ) Yl H 75 M Novoprotein 23 & ;
JiR 5 - R - R (insulin-transferrin-selenious
acid, ITS) ZHMIIEFRESINPIE A LR A ] 5 B
fREL 2% vk ( phosphate buffer saline, PBS) Iy H XX
Servicebio A ] ; LWt EFE (flurescein diacetate,
FDA) . ik BE ( propidium iodide, PI) . JE @Mk
B FI L5 Solarbio 22 Fl s BIG & AL AT 4EAIAE/E
K HF ( fibroblast growth factor, FGF) -7 2 1l A
ZE MedChemExpress A )

P Ak (Edifh ) —$i: AR+ 08
I8 IR & 1 ( pancreatic and duodenal homeobox 1,
PDX1) ik, C RITIALING [ 9E R Abcam 2375 L
i JE5 2F i ) 9 9 R R R VR ) A (. musculoaponeurotic
fibrosarcoma oncogene homolog A, MAFA ) $ii1All [ 3&
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W, 0, MARE T4 T R R IR, frdn
M R4 1.2.3 B S B i,

122 ADMSC AR %2 HUEP 1511 ADMSC,
JH PBS Bk, IMAW=E T, B 1x10° A4, 4
WA CD19, CD31, CD34, CD45, CD44, CD73,
CD90. CDI105, CDI166 i XA, # it ot 7 &
15 min, PBS PEiJa 4R .

123 wmieF$5% (1) iBESHED: BiEAK
WG K& B 22 Re T A0 205 155 1 % S sk PR 7
k15 % ADMSC 434k R IPC,  7E 4 il 731k i 72
EEH S AERARKERERSG . ARl
3 DMEM/F12., 1% B-27, $&ZME MBSk,
AN FACE Y o s O F R . Santl LLK
Wnt-C59; QG HE A, BE2HHE . N2; GGluta
MAX. EGF. JRrifithe . 44 %K C. Noggin. FGF-
7. smoothened 5 H1 7 cyclopamine-KAAD; @DALKS
inhibitor Il , isoxazole-9. I Z& . y-secretase inhibitor
XXi. Y27632. RSB E-FHHEA-EMR; ©EMk
% LKBRRREE . WME FGF. TEMAMNBIK-4, 15545
WA MBS )R 26 d. (2) BRFENFESEEN
ADMSC—7E P N IR 2 4 i — g B tH 4f i —1IPCY), 375
SEERRENAESE 19d. (3) BEFHEMNIES
JECER R IR JER) B-$i 3 £ BRI 7 45 2 115 5 Je 2k
KLARTIBE S BERA (e 2E 40 1755 531 B 1 5 41 i
1 fe A ROCRD, F A RN GRS 28 d.
(4) BESRHEN: RS W 2 -8 -
FRFFELA FANM 7 d, ELHE 040 M 2 & R 5 240
TIREC,

124 IPCAzk FHEL. I, MESFTERE, H
AggreWell fALSFLARIEATIREE . TR IV BE kiR
FEEE 3~4 d A FaiEk.

125 @mfeslh B REFE R 10% PRER
TWRHEATIEE , B0 5 B B oE i g He, ik . &
WU R DS, FE T,

12,6 #ARFE-AFLaFEE KOS HAME, BE
SN, ARHE IR AR E A ( hematoxylin-eosin,
HE ) J 0155 150 340 U 200 Jf ) R 245 2 45 A7 1E 5 119 200
A

127 #ykiez & PDXI1. C JKI—HoH B H 1)
¥ 11500, MAFA. JB & R 00 —BURs B L i34k
1:200, ARJFIMABNHAL 40, Ryt ek
s B T B ik & o Image J 3K F40Hr

B AL L FH P
12.8 MBI FE  HIPCY0ffusk, JH PBSHt,
Fie 1 1 AREL IR ( dithizone, DTZ) Jekf, 15~
20min 5, B8 PSS, CHALSERN B Ao
AL
12.9 FDA/PI# il  HU IPC 40 g & & % , fnA
0.46 umol/L FDA #I 14.34 ymol/L PI, % & 5 min,
H PBS ki, T2OGRMEE N Mg HIE
1.3 SitEHE

K H GraphPad Prism 9 #1748 1t22 501 4
HIEAS MR FOR B SbrifE 22 RoR . 2400
BAE SR A R 7 22534 P<0.05 B 2ERA 4

AR
2 £ X

2.1 ADMSC WaiELRE

K BT IRBE 0GB 255 5 Al B A v 20 R 1Y
ADMSC M4l L 99% LA I, CD44, CD73, CD90,
CD105. CDI166 4T f& % ik R ik 99% Lk I, CDI19,
CD31. CD34. CDA45 HifkRKILFIHMLT 0.6%, WEH]
ZANARAE R R, AT AR (B 1) .
2.2 ADMSC [ IPC FESUHWAMFEEZTL

IPC W EREHARS MR EE — 4, X B
JE AR R . % 1~V ADMSC [ TPC Ay 5% 1k
R OB AR A CE A A O R A ] U S T E N
B, ISR TR AN (B 2) e AR S AN
SR B, 38 AT A Y A A AW S A L S a0 R A
o T~ & i R LRI 8, 25 H
ZALMEENR IR, IR RAF, Wir R IV A4k
B ERER, BERRCR—, HARERNE (K3) .
2.3 IPC [RE. ML R iR B =X IERE N

HE J A 25 R WoR, EOIMa N, pre
YL A BAZ AN, TSN, RIS, Ltk
WYL A Al B, S ) 5 58 1 40 i G o L 4F
(K4) .

B AASE RTE R TR T 4 MR s rEEA
RIRACEBIE THA 3 MR, XRWAFE TMHLT
HoAh 3ANHEE, 76 IPC ik, A RE K i 2 A ¢
FEPRE T E B (K 4) o &5 R e
WRMTFHED, Z5FWAESRITFEL (BHh
P<0.05, E5) .
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Figure 1 The flow identification result of ADMSC
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Figure 2 The morphological changes of ADMSC induced into IPC
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Figure 3 The pelletizing condition of IPC
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Figure 4 Results of HE and immunohistochemistry staining of IPC

=)

=3
'S
=

w
w
=)

PDXI1 FHER (%)
> 8

MAFA [HYER (%)
>

=} w

0 = J—
HRT HET FEN HEN

FED FRIT HEIN FEN

W 5%, *P<0.05,

CHRBEPER (%)

[ R R (%)

10 30
8 <
6 ¥
a

4

a g a
2 a a % a
0

0
FRD FRT HEN FRN KED FRIT HEN HEN

B 5 REFEPIPC REALLEMREMERMLE

Figure S Comparison of the positive rate of IPC immunohistochemistry staining in different schemes
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5 IPC MEEA . (H IPC Y B A AR Py 13
W, WURSN @A E NS5 MY FDA
PO, PL AT Y, Ba@iot, hE
| N | N || B SR == S gl KT A 1) ORE A 2 o
Ho % T M asObE 58T 3 AR, £
HET il . FENWPHES &R, |
FDAE SR HE 3N TR, WS H EWEREA
X%, YL TR R AT (B 6) .
3 3

SR H 1974 F RN HFIRIRE, BT
RAGARTITE, BERCAIRITRRIE R E R %, |
1 5 S OGBS RIS 28 AT — a8 R, XL e
OV M i N 703 15 o NI & 2 4 a0k 2
¥ RIS e 2 AR R 5y B i b . HAR R T2

#

PLEL) ADMSC 50 IPC, ANMEW] LL# Rt Yk
Az BRI, I H ol SEBAMARARIRYY , RO TR
MG R HE R SO, M B ] S 5 SRk it A7 4%

E 6 IPC K DTZ £ (x100) 1 FDA/PI
Ffa (x63) ER
Figure 6 Results of DTZ and FDA/PI staining of IPC
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MAFA A B4 ] T I 5 3R B DA (e s i 45, 1o
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3 IPC IAETGRE 1Y, PDX1 i ik WA 7o Je (14 ik
By ZFIREE RAY IPC (197748, I HLAT LS i 4 %o
PR OB . S R SR IAFR IPC HoA Kt
(5 At A . C R 2R Rk N TR I & 22 1 43
WARE 15, RO LS TT AR IE RS AR ) O G i 0 Y
K-

INTFACE YIS T S RETE(S I RNA (messenger
RNA, mRNA) FI& H ik Fif T PDX1 Al £
% 3 (neurogenin 3, NGN3) kM it IPC
AP R, PDX1 BRI AT FEIR T, MR
% B REANLIY K B M) RE e H P IR A B
= PDX1 /N AZETC IR, # PDX1 3% )
N B RER FE T4 AT 55 IPC A, RS 2R IR
o /INBRURT foff AR T RS 80 d FEBER B FE4N A
AMEKR BT, Fik NGN3 1 AL 40 & & RN 43
WA, HA PDX1T NGN3 M40 i 6 & 7 LS5 Wb g
RN B FEAHI,

DE #{ & XA —Hf# 35 Foxa2, Sox17 Fl CXCR4
MIEEIRANML, &R IR IIRZIE B S5 T R 22,
HA DE figtg it — 2 AN ReE R IRE S R P, X
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FE AL R 5| A A 2 C W] 77 A IR FR I8 NGN3
FH T W AR PDX 17 NKX6.1 IR AH 40 i, 34 hm
55 3 0 BAi g PG, X 544 R C RSt
FETRAVE FHAIAF 2L, 28 3 B BRI N4 £ R C AR

NGN3 K H Rt (41 NEURODI Fll NKX2.2) #Y
mRNA 7K, [HAF0 PDX1 2569, 434k . 4m
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JfLr NGN3 (1952 5175 5 2 ol 200 e X 8 55 IR v I 32
SR I 2R AR Y,
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B4 %E Ko iR JZ RN DE AH G LR 9 2234552, Sant] 78
FRAELZH 53 A RN D AT PR ot A v S 1
P, 542 A TR T 3[R 4R 9K 3l 40 i ) i
Btk R K, RS T PDX1 E£IkIFE 3h B RE4N
L% S Rl NKX6.1' ik 7ERN/MIE S B, Santl
5 y-secretase inhibitor XXI, ALKS inhibitor II F14EA4:
F AR PMA T JE Notch (55, i 1 [ AR AH 40 it i)
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S, IS Angl 15T Akt BERRAL, NI
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HF A T DA SE 200 3 5 S A G 7 94 T+, Noggin
TN BMP {555, 5 Bhs 15 R 40 i i 41k
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