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Influence of silencing ZHX3 on BMP2/smad pathway in BMSCs
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{ Abstract |Objective : To investigate the effects of silencing zinc fingers and homeoboxes 3 (ZHX3) on expressions of bone morpho-
genetic proteins 2(BMP2) ,phosphe—-smad1(or pho—smadl) in BMP2/smad pathway in bone marrow mesenchymal stem cells(BMSCs).
Methods : ZHX3 low expression vector was constructed to transfect the rat BMSCs. At the same time ,BMSCs transfected with no-load
virus was taken as negative control group and BMSCs without any treatment as blank control group. Fluorescence microscope was
used to determinate cell transfection rate. Immunocytochemisiry method was used to identify the success of the transfection. Immuno—
cytochemistry and Western blot were used to detect the protein expressions of BMP2, phospho—smadl,smad4 when silencing ZHX3
gene. Osteogenesis ability of cell after inducement of osteogenesis solution was detected by alkaline phosphatase and alizarin red
staining. Results:(DCells expressing BMSCs phenotype could be obtained by recovery culturing. @Afier transfection, transfection rate
of the ZHX3 low expression group and negative control group was (93.18 +4.41)% and (92.56 +4.35)% respectively,but no trans—
fection cell was observed in blank control group (F=1 123.464,P<0.05). @ According to the results of immunmﬁochemistw and
Westemn blot, positive expressions of BMP2, pho~smadl,smad4 were observed in three groups,but their expressions were higher in
ZHX3 low expression group(0.383 0+ 0.006 3,0.329 1+ 0.025 8) than in blank control group(0.306 2 + 0.011 6,0.209 0 £ 0.017 0)
group and negative control group(0.291 2 +0.022 2,0.180 0 + 0.018 7,P<0.05). Expression of smad4 was lower in ZHX3 low
expression group(0.107 4 +0.004 3) than in blank control group(0.380 1 +0.023 6) and negative control group(0.353 7 +0.016 7,P<
0.05). @Positive expression of nalkaline phosphatase was observed in cells in all groups, however, its quantity was higher in blank

control group and negative control group than in ZHX3 low ex—
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pression group. Conclusion .ZHX3 gene silencing may delay
BMSCs in vitro osteogenesis,which may through the regulation
of smad4 in BMP/smad pathway.

[Key words)zinc fingers and homeoboxes 3;gene silencing;



HEERAFZEIR 2016 £58 41 H5 10 37 ( Journal of Chongging Medical University 2016.Vol.41 No.10 )

— 991 —

B BTG R B L B R B R B
BETIRYT , MAE B AT BN | 5 451 IR T 4R ok [
Yo HARPULIAE DF5T & 1E B THR TR
i, SEEMEL ESHE TR 40 (P 4 ) BB
HATEH=KRER, HPHFalREZT RN
DNE, P4 S h BB 40 S B mT REER
T B R R T, SRS A TRTRAE 3
(zinc fingers and homeoboxes 3,ZHX3) & 2003 4E#T
TERERIFERME T, 2 ZHX EARER A Z—,
A 2 MBI 5 AN FEIRGHE ., ZHX3 HA
] B B RER R, w5 ZHX B RFE
RIED, R EBIR, ZHX3 B MR RAR S,
SHI LB EYH LR E R E Uil BT
MBI A T RE . BORE SEIRTER  ZHX3 B Rk
A $2 55 B8R 72 5 T 41 M2 (bone marrow stem cells,
BMSCs )& 41 5B BE /7, BMP2/smad & B2 BMSCs
m R B A S MU B Sz —9, ZHX3
YER AL R iR R Y, B8 o V8 b
BER AR L E S AR B FRE AT AR
P RIZHX3 2 FE TIER A BMSCs, #3745 [ X3 B AN
2= B Y AR AR %t BR SR G Ak Fn S BE B
A B BMP2/smad i B AHC B F BB BLE A 2
(bone morphogenetic protein 2, BMP2) .pho-smad 1%
smad4 [IRIXED , & BLE S Z 5 RN 40 54k
BT, #E—2B 41T ZHX3 JIBRETXS BMSCs ¥55 41k
po)ia=geaiiolioy e i et N

1 Hﬂ'—i?‘ﬁi&

1.1 ERHH

WA WK (FEE ZEISS) ; IR E 2 0 AL (Sigma 2
Al);ZHX3 kAR E s R BsE( LEFIERE
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FELR A ) ;SD KBl BMSCs KT 40 fubs 554 | Ori-
CellTM JA] FE T4 AL BB iR iln & B E LB
B AR BB R RS A L S AN & (DL
1.2 EBFsk
1.2.1 SD KK BMSCs MEHIEHRSGEN  HEA B HEE
TSRS RS , 3 2.0 x 10°~4.0 x 10* -5 40 fi/cm?
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Fig.1 Virus transfection in each group
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Tab.1 Comparison of virus transfection rate, alizarin red
mineralized nodules,and alkaline phosphatase score
in three groups ( n=5,x +s )
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Fig.2 Expression of ZHX3 protein
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Fig.3 Expression of BMP2 in each group

25 N A IR ZHX3fIR A

TRITC

(%) &= P4 Hoechest33258
25 1% IR 0.00 + 0.00 56.20 + 3.03 4.00 +0.00
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K2 HEAYIE ZHX3,BMP2,pho-smad1 #1 smad4 A3 RIZEBE (n=3 ,x £5)
Tab.2 Expression of ZHX3,BMP2,pho-smad1,and smad4 in three groups(n=3 ,x +s )
21 5] ZHX3 pho—smad1 smad4
S Epo il 0.164 4 +0.028 4 0.3062 +0.011 6 0.2090+0.017 0 0.380 1 +0.023 6
28 ARAAKT B 2 0.1524+0.016 8 0.2912 £0.0222 0.180 0+ 0.018 7 0.3537+0.0167
ZHX3{IR KA 0.101 0 + 0.002 2* 0.383 0 + 0.006 3* 0.329 1 + 0.025 8* 0.107 4 £ 0.004 3*
FAH 9.343 43.172 238.483
Py 0.000 0.000 0.000

HEra, G525 I IR ELEL, P<0.01 ;b 525 3RAAXTREZH L%, P<0.01
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Fig.5 Expression of smad4 in each group
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Fig.6 Expression of BMP2,pho-smad1,and smad4 in three
groups
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Fig.7 Alizarin red staining results
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Fig.8 Alkaline phosphatase staining results after 21d of

osteogenic induction
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i A 5T 7 B ZHX3 JUBRJE BT BUAY smadd KKK
SRR, T AESE BMP2 38 B F TGF-B @ B3 Ak H
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