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Possibility of Mouse Adult Bone Marrow-derived Stem Cells to
be Induced into Insulin-secreting Cells
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Abstract:  Objective To study whether the mouse bone marrow-derived stem cells have the
possibility to be induced into insulin-secreting cells. Methods The mouse bone marrow-derived stem
cells were plated on the serum-free DMEM /F12 medium with GLP-1 and nicotinamide. The process
was observed and the expression of the transcription factors such as ngn3, nkx2.2, pdx-1, and
insulin2 genes were detected at day 7 and day 14. Results The expression of ngn3 and pdx-1 were
observed at day 7; while nkx2. 2, pdx-1, and insulin2 presented at day 14. Conclusion The mouse
bone marrow-derived stem cells have the possibility to be induced into insulin-secreting cells.
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1.1
BABL/¢ 3

1.2
DMEM- (Dulbecco’ s modified Eagle
medium-low glucose, DMEM-LG, Gibco) MCDB-201
Sigma - -
(insulin-transferrin-selenium, ITS Sigma), -

(linoleic acid bovine serum albumin ,

LA-BSA Sigma), 2-
(fetal calf serum , FCS, )
fibronectin, FN, Sigma
recombinant human epidermal growth factor, thEGF,
R&D System , BB
(recombinant human Palatelet rhPDGF-BB,

thPDGF-BB, R & D System),
leukemia inhibitor factor, LIF Chemicon
CD13 CD44 CD45 MHC-II (BD Pharmingen),
DMEM /F12(DMEM /HamF12, Gibco),
-1(glucagonlike peptide, GLP-1 Sigma),

s (bovine serum albumin, BSA)

1.3
1.3.1 3 ( n=5 )
75% 1 min
D- Hank’ s
800 x g 5 min
800 x g 5 min
DMEM
2x10°~3x10°/cm? 25 cm®
5% CO, 37 C
1d 3d
1 50% ~60% PBS
2 2.5 ¢/L /0.04 %EDTA 1~2

nkx2. 2 5"-GTGCTTTCCGAGAAGAGA-3’
ngn3 5'-CAAGTGTCCCCAGAGACA-3’
pdx-1 5'-GGAAGTCCTCCGGACA-3’

ins2 5'-GTTCCCACCTGGTGGA-3’

mL 37 C 4 ~5 min
DMEM 2
2x10*~3x10*/

cm? 25 cm?

60% DMEM-LG 40% MCDB-201, 1xITS 1x
LA-BSA 10 nmol /L 0.1 mmol/L 2-
2% FCS 1 mg/L FN 10 pg/L

thEGF, 10 pg/L thPDGF-BB, 1 x 10°U /L LIF,

1.3.2
P2 )
PBS , , 4C
30 min, PBS , 10 g/L
) FACScan
1 x10* )
FITC PE |
n=3
1.4
1.4.1 P3
25 pwg/L rhEGF
RMPI1640 ( 10% FCS) 24 h
DMEM /F12 2¢/L
BSA, 10 mmol/L , 25 pg/L rhEGF , 100
nmol /L. GLP-1 3d (n=6) 14
(n=6) mRNA
(n=6)
1.4.2 RT-PCR
PBS 25 cm?
1 mL Trizol RNA
PromegaRT 70 °C 5 min 42 C
60 min c¢DNA PCR 95 C 2 min 33
94 C 305,52 C60s,72 C 60 s ,
72 C 5 min B-actin 599 bp

3'- GTGTCCGGAAGGTCCA-5'
3'-GTTACCCGCTTGGGAGA-5'
3’-CTTCTCCAGCTCCAGCA-5’
3’-AGCAGATGCTGGTGCA-5'

293
493
298
191

(bp)
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2.1
24 h
10~14d

1)

1
Fig. 1 The primary culture of mouse bone marrow-

derived stem cells

Day 14, inverted phase contrast microscopy ( x40)
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CD13 + CD44- CD45- MHC II-

2.3

2) ( )
ngn3, nkx2. 2, pdx-1, ins2

2
Fig.2  The morphology change during differentiation

Day 14, inverted phase contrast microscopy ( x40)
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7d ngn3, pdx-1
( 3) 14 d
nkx2. 2, pdx-1, ins2 ( 4)

3 7
Fig.3  The gene expression during differentiation at day 7
Lane 1: Marker; lane 2: nkx2.2 lane 3: pdx-1 lane 4: ngn3;

lane 5: insulin 2
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Fig. 4  The gene expression during differentiation at day 14

Lane 1: Marker; lane 2: nkx2.2; lane 3: pdx-1 lane 4: ngn3;

lane 5: insulin 2
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