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Abstract

BACKGROUND: Bone marrow stromal stem cells lack of specific surface marker and their identification challenges scholars all
the time.

OBJECTIVE: To explore the culture condition for clonal isolation of human bone marrow stromal stem cells (BMSCs) and identify
their surface markers and differentiation potentials.

METHODS: Human bone marrow was taken and BMSCs were isolated using density gradient centrifugation. Clone-like cells were
selected by single cell limiting dilution. The surface antigens of the cloned BMSCs were analyzed by flow cytometry and
immunocytochemistry. Multi-differentiation capacities were evaluated by inducing BMSCs into osteoblasts, chondrocytes and
cadiocytes. RT-PCR and immunocytochemistry were applied to detect the three mutli-differentiations.

RESULTS AND CONCLUSION: Single cell-derived BMSCs could be expanded to passage 28 in vitro which still maintaued active
proliferation ability. The expanded BMSCs expressed CD29, CD44, CD106, but not CD14, CD34, CD45, HLA-DR. They could be
induced to differentiate into osteoblasts, chondrocytes and cadiocytes. These findings suggest that cloned BMSCs can maintain
the phenotypes of stem cells during in vitro culture.
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B0 min— 37 B3, AR EON75% L 1E1 mLyEE:
—4 °C, 7500 r/ming 25 min—3¢ Lk, T445 min,
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RT-PCR3411&11+(5'—3):

& | Forward Reverse

hCOL | ATC CGC AGT GGC CTC GCATCT CAT AGT GCA
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hOC CGC AGC CAC CGAGAC GGG CAA GGG CAA GGG
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MLC-2V  GCC AAG AAG CGG ATA CTGTGG TTC AGG GCT
GAA GG CAGTC
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I A8 23 0 R SR TS P o R (38 3R N I A5 1P B 440 L s
RNA). RT-PCR411 %I Ig B it e rEL vk 29 #T
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Figure 1 Cell clone under phase contrast microscope (x40)
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K2.

Figure 2 The cultured bone marrow stromal stem cells grew
in a whirlpool manner, lined up in order and exhibited
a shuttle-shaped appearance (x200)
K2 gy RIEFRE ek A K, HAES, ZRKR
JE(FHZE Wk st x200)

A TERETRL T, 1 AR — T LIk 28/ A
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15 A A RARI UG DURHIEZES, N-ERAARIX,
AN EA R, MRS, MR, Jottiss, H
I A M A SET-. BMSCsAEK L ILIKI3.

Time (d)

Figure 3 Growth curve of bone marrow stromal stem cells at
different stages
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Figure 4 Detection of surface marker of bone marrow stromal
stem cells by flow cytometry
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C’: Negative control; 1, 2, 3, 4: mRNA expression in cells after induction
for 6, 12, 18, 24 d; C*: Positive control

Figure 5 mRNA expression of collogen [, osteocalcin and
MLC-2C after osteoblast and cardiocyte inducation
as detected by RT-PCR
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a: 24 d after osteoblast induction
(hematoxylin-eosin staining, x400)

b: After osteoblast induction, cells
fused together and grew in mass

a: Cells exhibited polyangular
appearance (toluidine blue, x200)
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b: Cells expressed collagen Il
(DAB, x400)

(x40)

Vb

Sn
T 4 :

c: 24 d after osteoblast induction d: Collagen | expression at 24 d
(alkaline phosphatase staining, after osteoblast induction (DAB,
x200) *400)

i

f: 24 d after osteoblast induction
(alizarin red staining,x40)

e: Osteocalcin expression at 24 d
after osteoblast induction
(immunofluorescence staining,
x200)

Figure 6 Detection of cell morpgology after osteoblast
induction for 24 d
B 6 mEisT 24 d sl

24 HREmieisgateen 5556, 12, 18, 24d
Z 06 M ME W N RT-PCREZIAG 1T 24 JiimRNA
ik, WET.

bpb M C 1 2 3 4 C

1000
750
500

250

100

M: marker; C": negative control, bone marrow stromal stem cells cultured
without conditional culture medium; 1, 2, 3, 4: mRNA expression of
collagen Il after induction for 6, 12, 18 and 24 d; C": positive control,
human costal chondrocytes cultured

Figure 7 mRNA expression of collagen II after chondroblast
inducation detected by RT-PCR )
K7 RT-PCR Kzl e w75 3 o 40 11 2 Jst mRINA ik

Figure 8 Chondroblast morphology after induced
differentiation for 24 d
K18  H A3k 24 d AL

2.5 @ ALaiEF AR 15556 dgi i A
Ko REWRIE; 12 da A Ak, AT %
Uiigs 55 18 dAHARAN M o e S B ek, 4k 1M AH L% 82
24 a7 A n] WA S RETE A AR S R R R E
12, 18, 24 df e Mot 2= 1 40 s SOV U8 B 1
RT-PCRIIAMLC-2VIImRNAK L, WK5, Bl
[ K4 =y, L9,

a: Cells grew in the form of
syncytium-like structure, and
exhibited stub-like appearance,

b: Cells expressed striated
muscle actin (A-P method, x400)

Figure 9 Bone marrow stromal stem cell morphology after
differentiation towards cardiocytes
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