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ABSTRACT: Objective To investigate the methylation Oct-4 in orientation-induced differentiation in
bone marrow mesenchymal stem cells ( BMSCs). Methods Mice BMSCs were isolated and purified from bone
marrow by adherent culture, and then identified by morphology and immunocytochemistry. Mouse osteoblastic
cells were cultured by bone fragments inoculation, and then identified by alkaline phosphatase ( AKP) staining
and alizarin red staining. BMSCs were induced to differentiate into osteoblasts in vitro. Indirect immunofluores-
cence staining and reverse transcription polymerase chain reaction (RT-PCR) were used to detect the expres-
sions of Oct-4 in BMSCs before and after induction. The methylation status of Oct-4 gene in mouse BMSCs was ex-
plored by a methylation-specific PCR before and after induction. Results The isolated mice BMSCs massively

proliferated in vitro and formed cell colones with uniform morphology. Positive expressions of CD29, c-Kit, and
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CD44 and negative expression of CD34 were found in the isolated cells. After 10 days’ induction,hoth AKP and

the alizarin red were positive in cells and osteoblastic cells isolated from mice skull bones. The indirect immunoin-

fluorescence staining and RT-PCR also showed that the Oct-4 expression in the directed differentiation of mouse

BMSCs was down-regulated. The CpG island of Otc-4 gene promoter in mouse BMSCs became methylated during

the induced differentiation. Conclusions

Mice BMSCs and osteoblasts were successfully cultured in vitro in this

study. Oct-4 may be involved in the maintenance of adult stem cell pluripotency. The down-regulated expression of

Oct-4 gene in mouse BMSCs during the directed differentiation may contribute to the methylation of CpG island in

Otc-4 gene promoter.
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BMSCs: bone mesenchymal stem cells

A JRAREEFR/NE BMSCs 48 h J5 ( x100) 5 B. 2 3 fR/NE BMSCs
(x100); C. 553 /NGB, BMSCs () CD29 e gtk e (a, ( x
100) ; D. 5% 3 fU/N Bl BMSCs 11 c-Kit S 2 4fl i b2 e 5 ( x
100); E. Z5EXF 8 ( x100); F. 45 3 f£/NEL BMSCs {1 CD34 [
HAEdOt g s G 55 3 AU/ BMSCs 1) CD44 [ Gepie 7 it e
o Ho 453 /MR BMSCs 1) CD29 MIEfEsdtyeta,; 1 25 R
A. 48 hours after the primary culture of mouse BMSCs ( x 100 ) ;
B. the 3rd passage of mouse BMSCs ( x100) ; C. the 3rd passage of
mouse BMSCs ( immunocytochemistry using CD29, X 100); D. the
3rd passage of mouse BMSCs ( c-Kit immunocytochemistry, x100) ;
E. blank control ( x100); F. the 3rd passage of mouse BMSCs (in-
direct immunofluorescence staining using CD34) ; G. the 3rd passage
of mouse BMSCs (indirect immunofluorescence staining using CD44) ;
H. the 3rd passage of mouse BMSCs ( indirect immunofluorescence
staining using CD29) ; 1. blank control

1 /N BMSCs 27 MR

Fig1 Mouse BMSCs morphology and phenotype appraisal
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RT-PCRAZINZE 3 AL/ Bl BMSCs [ Jili 5 77 1] 5 5 4k
HiJi Oct-4 mRNA F ik, 25 R ER5 3 /0 E BMSCs
A Oct-4 ik, it 3 /N BMSCs 55 10 d J5 S5
3AUNRBCE AMIAR I Oct-4 23K (K5)

A JEACRUE A 5 Td R AIIEAS s B SRR ARG SR 14d JEAIEAS s C S 3 AURE MBS D58 3 MRS A0 AKP 2

@ B3 FURE I R g6

A. primary osteoblasts after 7 days of culture; B. primary osteoblasts after 14 days of culture; C. the 3rd passage; D. the 3rd passage ( AKP);

E. the 3rd passage ( Alizarin red)
B2 NRURE AR S KOS E (% 100)
Fig 2 Morphology of mouse osteoblasts ( x 100)

A /N BMSCs [ BB 77 135 % 10 d IR ARIEAS (1 x200) 5

SR BMSCs [ia] j0F 4 M7 1115 15 97 10 d J5 AKP B (1 x200) 5 D. SPA7EESRI5 3 AU R BMSCs 1) AKP Ze® (1 x200) 5 E. 553 {8
/N BMSCs [ bl 407 0375 S 4557 10 d R R0 ( x200) 5 F. PFA7REFRI95E 3 fL/N R BMSCs dHRZI4L( ( x 100)

A. 10 days after osteogenic induction ( x200) ; B. the 3rd passage after parallel culture ( x100); C. the 3rd passage after 10 days of osteogenic
induction (AKP, x200); D. the 3rd passage after parallel culture (AKP, x200); E.the 3rd passage after 10 days of osteogenic induction
(Alizarin red, x200); F.the 3rd passage after parallel culture ( Alizarin red, x100)

3 /N BMSCs [al S 7 0075 5 B A R E
Fig3 Morphology of mouse BMSCs after osteogenic induction
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A 553 AUNEL BMSCs; B. 55 3 AUNEURCE 40 C. 55 3 A0/NBL BMSCs [ i J7 151595 10 dJ5 5 D. 23 IR

A. the 3rd passage of mouse BMSCs; B. the 3rd passage of mouse osteoblasts; C. the 3rd passage of mouse BMSCs after osteogenic induction for

10 days; D. blank control

B4 /M BMSCs [ BUE 77 175 S EHTS Oct-4 [HHE G BESOLAN

Fig4 The Oct-4 indirect immunofluorescence of mouse BMSCs before and after osteogenic induction

M 1 2 3

‘3‘8835 — Oct-4(302bp)
500bp — b M —__ @ _actin(514bp)

M. Marker; 1: %53 {0/NE BMSCs; 2: 55 3 ft/NE BMSCs i H
FER10d 55 3 93 AUDEULE AN Oct-4 1574k 302 bp,
B-actin §HAF=H) 4 514 bp

M. Marker; 1. the 3rd passage of mouse BMSCs; 2. the 3rd pas-
sage of mouse BMSCs after osteogenic induction for 10 days; 3. the
3rd passage of mouse osteoblasts; the PCR product of Oct-4 was 302 bp,
and the PCR product of B-actin was 514 bp

5 Oct-4 fil B-actin F[K F ik RT-PCR 4%

Fig5 RT-PCR results of Oct-4 and B-actin gene expressions
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P18 5. /N BMSCs W BLE 1055 10 d 53R H A1
6: /IR BMSCs [l s 5 0155 10 d J5 34y 3, 7. sl
OB B i PR P R B I B

M: Marker; 1:

controls; 2. methylated amplification products of negative controls;

unmethylated amplification products of negative

3. unmethylated amplification products of mouse BMSCs; 4. meth-

ylated amplification products of mouse BMSCs; 5: unmethylated

amplification products of mouse BMSCs after osteogenic induction for
10 days; 6: methylated amplification products of mouse BMSCs af-
ter osteogenic induction for 10 days; 7. unmethylated amplification
products of osteoblasts; 8: methylated amplification products of os-

teoblasts
6 FIJEALRE S PCR &5
Fig 6 Methylation-specific PCR results
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