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Table 1 RT-PCR primers sequences

2R S B
Gene name Primer sequences Augmentation length
PDXI F 5-GAG GAC CCG TAC AGC CTA CA-3’ 201 bp
R 5°-CGT TGT CCC GCT ACT ACG TT-3’
Ngn3 F 5°-CTG CGC ATA GCG GAC CAC AGC TTC-3’ 324 bp
R 5°-CTT CAC AAG AAG TCT GAG AAC ACC AG-3’
Nkx6.1 F 5’-ATG GGA AGA GAA AAC ACA CCA GAC-3’ 280 bp
R 5-TAATCG TCG TCG TCC TCC TCG TTC-3’
Insulin F 5’-CCT GCC CAG GCT TTT GTC AA-3’ 187 bp
R 5°-CTC CAG TGC CAA GTC TGA A-3’
Glut-2 F 5°-TTA GCAACT GGG TCT GCA AT-3’ 342 bp
R 5°-GGT GTA GTC CTA CAC TCA TG-3’
P-actin F 5’-CGT AAA GAC CTC TAT GCC AA-3’ 349 bp

R 5°-AGC CAT GCC AAATGT CTC AT-3’
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Ell PDX1'BTC'MSCsifSid 2 MMM SF RN RDTZRE
A: 5 SHIIBMMSCs; B: 35— BtDox i S TR IK Bl b EAEANIE; C: /NRUTB AR, D: 55 14K, JERUBE B B 4514, B DR FE S5 HIDTZ 4 (1
F: RARBRIDTZY4 (5
Fig.1 Morphologic analysis of PDX1'BTC*MSCs and DTZ staining
A: BMMSCs; B: on day 7, PDX1"BTC'MSCs appeared epithelium-like; C: on day 10, round PDX1"BTC'MSCs were aggregating; D: on day 14, islet-

like spheroids were formed ; E: islet-like spheroids DTZ staining; F: pancreas islet.

E2 RT-PCR&EM#HEXEE mRNARFIX
1: KARIFR; 2: Dox %5 #PDX1"BTC'MSCs; 3: JEDox 5 T (FIPDX1"BTC'MSCs; 4: BMMSCs; 2~4485d Wi 2510 )7 15 3 14K .
Fig.2 RT-PCR analysis of mRNA expression related to pancreatic differentiation on day 14
1: pancreatic islets; 2: PDX1'BTC'MSCs with Dox; 3: PDX1'BTC'MSCs without Dox; 4: BMMSCs.
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E3 An%ER s HiPDX1'BTC MSCsRERR 1B X E B R KX
A: Nestin; B: CK19; C: Insulin; D: PDX1; E: DAPI; F: C. D. ER|#&/il; G: Glucagon; H: DAPI. AFIBYES —DoxiF FIH TR, C~GIEH D
S FIFRRHTR (x100).
Fig.3 Immunofluorescent analysis of proteins expression related to pancreatic development of PDX1*BTC*MSCs.
A: Nestin; B: CK19; C: Insulin; D: PDX1; E: DAPIL; F: Merge of C, D and E; G: Glucagon; H: DAPI; A and B are on day 7; C to G are on day 14 (mag-
nification x100).

El4 FHEERETPDXI'BTC'MSCs5 X AR B 1M AR B EFCRR(n=3)
A: i 8 2 (mIU/L); B: Clik(ng/L); P<0.01.
Fig.4 Insulin and C-peptide were determined in response to 3.3 mmol/L, 16.7 mmol/L glucose in PDX1'BTC*MSCs and islets
by ELISA (n=3)
A: Insulin released (mIU/L); B: C-peptide released (ng/L); each value represents mean+SEM; P<0.01.
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Studies on Coexpression of PDX1 and Betacellulin in Bone Marrow Mesen-

chymal Stem Cells Differentiating into Insulin-secreting Cells

Jin-Xing Jiang', Li-Sha Li', Hong-Bin Xie', Shu-Yan Zhou', Xiao-Dan Zhang', Fu-Rong Li"?, Hui Qi'*
('Clinical Medical Research Center, Second Clinical Medical College Shenzhen People’s Hospital, Jinan University, Shenzhen 518020,
China; *Shenzhen Institute of Gerontology, Shenzhen 518020, China)

Abstract Replacement of B cells by islet transplantation is a novel therapy for diabetes. Mesenchymal
stem cells have been proved to be multipotent. This study evaluate the differentiating ability of rat MSCs into insu-
lin-secreting cells by co-expression of PDX1 and BTC. PDXI1 is a transcription factor involved in the early endo-
crine development. Betacellulin (BTC) is a growth factor involved in beta-cell maturation. Co-expression of PDX1
and BTC significantly increased the number of nestin-positive epithelium-like progenitors and islet-like spheroids
which differentiated from BMMSCs, and the levels of /nsulin and Glut-2 mRNA were elevated significantly. In
response to glucose, Pdx1" BTC"MSCs released insulin and C-peptide, but low compared with normal islets. It is
concluded that genetic manipulation of Pdx1 and BTC by Tet-on system in combination with appropriate differenti-
ating culture could induce BMMSCs into the pancreatic lineage in vitro and produce islet-like spheroids that could
secrete increased levels of insulin in response to glucose. However, compared with the natural pancreas islet, insu-
lin and C peptide secretion was still insufficient.

Key words mesenchymal stem cells; pdx1; BTC; co-expression; differentiation; insulin-secreting cells
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