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i B BM:ARLES shRNA 27 & X £ % & 2 (bone morphogenetic protein 2, BMP —2) & ¥ ) 4F /A /& # 13] 7L 5 T 20 fe
(bone marrow mesenchymal stem cells, BMSCs) & F 46 /1 49 %01, F7ik: 4 & 3% & BMSCs, 44 k& & shRNA & B F4%48 .BMP -2
AR B, MR R A KK G shRNA FHH &k A BMP -2 it K A 4K, k& @ shRNA A B Fik4 BMP -2 it &
K5 H) AN K& G shRNA K B T E AR Fe BMP -2 i Ak 4K, MUK B 4% 4 40 F) B m N 3k 3R & shRNA K B T8 8 4k = BMP -2
AGAEA, AT AR SR, AR LRI G, KA %K Z S PCR 0 3 20 BMSCs F k& & #» BMP -2 ¢4 mRNA Agst & ik %, %
R E R E A BB e &AM 3 4 BMSCs 9 SR AR, GR:Omiefife RS L5 T &R, AKX @BALEN F
2 X3 FRam e, CDA4 F= CD29 £k 4514 61.3% F= 57.2% ,CD34 #F= CD45 £k 534 3.6% #2 2. 4% , 54 BMSCs £ M 4542, £
W44 72 h j5,3 40 BMSCs #9454 F 5 (92.5 22.5) % AW 4 2 . k& & 4= BMP -2 mRNA £ kb 25 R . 5 B 45 4
a3 i k& G mRNA ARt Rk Feg 4l Bk bde, £ 74 44 5 & L (0.343 £0.124,1. 040 0. 269,0. 123 +0. 057;
F=22.390,P=0.002) ; BMP -2 it % ik 20%5 3k & & shRNA 3 B F #4040 U B 4 %40 3% (P =0.016,P =0.005) , - & & shRNA
AT fe sk B S a0 e £ F Rt FE (P =0.054), 3 Za4mf ¥ BMP -2 mRNA 485t ik & 09 40 0] %k sk, £
FAH % E (1,120 £0.363,3.667 £0.431,4.833 £0.475;F =59.680,P =0.000) , i B # % 204 3k & & shRNA £ K Fik
#A4= BMP -2 it & A 415 (P =0.000,P =0.035) ,BMP -2 it kA 20 T 5k & & shRNA L B F#40(P =0.001), @ # & Lo = ok
WRREER G SR, BELLETILRE DG ZARERGTES, 3 UM E Fa e mtRamn bk, £2F A%
it FE L[ (62.317 £3.969) % ,(39.267 £2.170) % ,(72.320 +4.133)% ,F =68.870,P =0.000 ] ; Uik F 45 405 T3k & & shR-
NA A B T84 BMP -2 i &3k 28 (P =0.039,P =0.000) , k% & shRNA K B T840 % T BMP -2 i &35 28(P =0.001) , At
FRERER S G m AR A IR B & WU BRI . 3 M AR AR B S & A R 40 ) AR AR, £ R A F B L[ (55,157 =
9.959)% ,(35.353 £6.494) % ,(82.337 £10.594) % ,F =19.750,P =0.002 ] ; A H 4 42 40 % F 3k & & shRNA & B F L4 F=
BMP -2 it &k 41 (P=0.032,P=0.003),3k%& & shRNA L I F#40% T BMP -2 i3 £k 1 (P =0.045) , £5if: k% & shRNA #=
BMP -2 444 F) 4E A 7T ¥4 3% 4t BMSCs #9 58 68 7 .
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ABSTRACT  Objective:To observe the synergistic effects of Noggin shRNA and bone morphogenetic protein 2( BMP —2) on osteogenic
ability of bone marrow mesenchymal stem cells( BMSCs) . Methods : The BMSCs were isolated from the femoral bone marrow of rabbits and
were cultured in vitro. The second — generation BMSCs were randomly divided into Noggin shRNA gene interference group, BMP —2 overex-
pression group and double — gene transfection group. The lentivirus — mediated Noggin shRNA interference vectors and BMP —2 overexpres-
sion vectors were constructed. The BMSCs in Noggin shRNA gene interference group and BMP -2 overexpression group were transfected

with Noggin shRNA gene interference vectors and BMP -2 overexpression vectors respectively,and the BMSCs in double — gene transfection
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group were co — transfected with Noggin shRNA gene interference vectors and BMP —2 overexpression vectors. After successful gene trans-
fection, the relative expression levels of Noggin mRNA and BMP —2 mRNA in BMSCs were detected by using fluorescent quantitative PCR
method , and the ability of BMSCs to induce osteogenesis was detected by using alizarin red staining( ARS) and alkaline phosphatase( ALP)
staining. Results: The second — generation BMSCs were detected by using flow cytometry, and the results showed that the expressions of
CD44,CD29,CD34 and CD45 were 61.3% ,57.2% ,3.6% and 2.4% respectively,which were consistent with the phenotypic characteris-
tics of BMSCs. After 72 — hour gene transfection, the transfection rate of BMSCs was (92.5 +/-2.5) % in the 3 groups. After successful
gene transfection, there was statistical difference in the relative expression level of Noggin mRNA in BMSCs between the 3 groups in general
(0.343 +/-0.124,1.040 +/-0.269,0. 123 +/-0.057 ;F =22.390,P =0.002) . The relative expression level of Noggin mRNA in BMSCs
was higher in BMP -2 overexpression group compared to Noggin shRNA gene interference group and double — gene transfection group( P =
0.016,P =0.005) ,and there was no statistical difference in the relative expression level of Noggin mRNA in BMSCs between Noggin shR-
NA gene interference group and double — gene transfection group( P =0.054). There was statistical difference in the relative expression lev-
el of BMP -2 mRNA in BMSCs between the 3 groups in general (1. 120 +/-0.363,3. 667 +/-0.431,4. 833 +/-0.475;F =59.680,P =
0.000) . The relative expression level of BMP —2 mRNA in BMSCs was higher in double — gene transfection group compared to Noggin shR-
NA gene interference group and BMP -2 overexpression group( P =0.000,P =0.035) ,and was higher in BMP -2 overexpression group
compared to Noggin shRNA gene interference group(P =0.001). The opaque mineralized nodules along the cytoplasmic margin were found
through ARS. There was statistical difference in the positive rate of ARS for BMSCs between the 3 groups in general (62.317 +/-3.969,
39.267 +/-2.170,72.320 +/-4.133% ,F =68.870,P =0.000) . The positive rate of ARS for BMSCs was higher in double — gene trans-
fection group compared to Noggin shRNA gene interference group and BMP — 2 overexpression group ( P =0.039,P =0.000) , and was
higher in Noggin shRNA gene interference group compared to BMP — 2 overexpression group (P =0.001). The gray — black granules or
block — shaped sediments were found within BMSCs through ALP staining. There was statistical difference in the positive rate of ALP stai-
ning for BMSCs between the 3 groups in general (55.157 +/-9.959,35.353 +/-6.494 ,82.337 +/-10.594% ,F =19.750,P =0.002).
The positive rate of ALP staining for BMSCs was higher in double — gene transfection group compared to Noggin shRNA gene interference
group and BMP —2 overexpression group( P =0.032,P =0.003) ,and was higher in Noggin shRNA gene interference group compared to
BMP -2 overexpression group( P =0.045). Conclusion: The synergistic effects of Noggin shRNA and BMP -2 can enhance the osteogenic
ability of BMSCs.
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