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The Effect of HOXA10 Gene on Proliferation and Differentiation
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ZHANG Meng, ZHANG Wentian, YANG Li, LIU Lili, LU Ruixue, FU Xuepeng, ZHANG Weiwei*
(School of Life Science and Agriculture and Forestry, Qigihar University, Qigihar 161006, China)

Abstract This study explored the effects of HOXA10 gene on the proliferation and differentiation of
BSMSCs (bovine skeletal muscle satellite cells). qRT-PCR (real-time quantitative PCR) was used to detect the ex-
pression of HOXA10 and PCNA genes in BSMSCs proliferating for 1, 2 and 3 days (P1, P2 and P3). HOXA10 gene

overexpression plasmids, interference plasmids, and control plasmids were transfected into BSMSCs. qRT-PCR
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and Western blot were used to detect overexpression and interference effects. CCK-8, EAU, FCM (Flow CytoM-
etry), immunofluorescence, qRT-PCR and Western blot were used to detect cell viability, cell proliferation, cell
cycle, cell differentiation, mRNA and protein expression of genes that mark cell proliferation and differentiation.
The results showed that the mRNA of HOXA10 was significantly increased during the proliferation of BSMSCs
(P<0.01, P<0.001). Compared with the control group, the overexpression and interference effects were signifi-
cant after 24 hours of transfection (P<0.01, P<0.001); the cell viability and the proportion of EdU-positive cells
in BSMSCs were increased (P<0.001) after overexpression of HOXA10 gene, meanwhile the percentage of cells
in G, phase was significantly decreased (P<0.01); the percentage of cells in S phase was significantly increased
(P<0.05); and the expression levels of proliferation marker genes PCNA, CCND1 mRNA and protein were sig-
nificantly increased (P<0.05, P<0.01). The formation of myotubes was significantly reduced, and the mRNA
and protein expressions of the differentiation marker gene MyoG were significantly reduced (P<0.01, P<0.001).
Compared with the control group, after silencing of the HOXA10 gene, the cell viability decreased, the propor-
tion of EdU-positive cells decreased (P<0.05); the percentage of cells in G, phase increased (P<0.001); the per-
centage of cells in S phase decreased significantly (P<0.01). The levles of PCNA, CCND1 mRNA and protein
were decreased significantly after silencing of the HOXA10 gene (P<0.05, P<0.001). The formation of myotubes
was significantly increased, and the mRNA and protein expressions of the differentiation marker gene MyoG
were significantly increased (P<0.001). In conclusion, HOXA 10 gene promotes the proliferation and inhibits dif-
ferentiation of BSMSCs.
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Table 1 Primer sequences of genes related to proliferation and differentiation

SER 4 B FFH(5'—3")
Gene name Sequence (5'—3")
CCNDI F: GGG CAA GTT GAA ATG GAA
R: TCA TCG ACG GCG GGT AC
PCNA F: TGA TGG AAC TAA CTA TGC TGG
R: GCA TAA CAA CGA GAA GGG ATT
MyoG F: CCA GTG AAT GCA ACT CCC ACA
R: ATG GAC GTA AGG GAG TGC AGA TT
HOXA10 F: AAC GCA GCC AAC TGG CTC ACT
R: ACT TGT CTG TCC GTG AGG TGG A
P-actin F: GAT CAA GAT CAT TGC TCC TCC TGA
R: CAG CTC AGT AAC AGT CCG CC
(A) § 12 - (B) < 10—
~ ok 4 skkok
g ~
2 g
=
N =
Q 8 =1 O
T =
s o
2 2
& 47 s
2 2
2 o &

P1 P2 P3

P1 P2 P3

A: BSMSCs#581. 2. 3RHOXAI0 mRNAZKILE 4 4k; B: BSMSCs#i51. 2. 3RPCNA mRNAFKIEE 1k, *#P<0.01, ***P<0.001, 5P1

HAHLE .

A: change in mRNA expression of HOXA10 at 1, 2, and 3 days of BSMSCs proliferation; B: change in mRNA expression of PCNA at 1, 2, and 3 days
of BSMSCs proliferation. **P<0.01, ***P<0.001 compared with P1 group.

&1 BSMSCsiERRIRTEIHOXA10. PCNAEFMFIAIE R
Fig.1 Expression of HOXA10, PCNA during the proliferation of BSMSCs at different days

Fba, P<0.05K R EAEEEER.
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Fig.2 Detection of the effects of HOXA10 interference vector and overexpression vector
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A: CCK-8 was used to detect the effect of overexpression of HOXA10 on cell viability. B: effect of EAU overexpression of HOXA10 on cell prolif-
eration and statistical analysis; C: effect of HOXA10 overexpression on cell cycle detected by FCM and statistical analysis; D: effect of overexpres-
sion of HOXA10 on the proliferation hallmark genes PCNA and CCNDI mRNA; E: effect of overexpression of HOXA10 on the protein of PCNA
and CCNDI, and its statistical chart; Ctrl: control group; sh-HOXA10 (sh): interferes with the HOXA10 gene; oe-HOXA10 (oe): overexpression of the
HOXA10 gene; EAU (green), Hoechst33342 (blue) staining showing nuclei; *P<0.05, **P<0.01, ***P<(0.001 compared with control group.
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Fig.3 Effect of HOXA10 overexpression on the proliferation of BSMSCs
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on the proliferation hallmark genes PCNA and CCNDI mRNA; E: effect of HOXA10 interference on PCNA and CCNDI proteins, and statistical fig-
ures; Ctrl: control group; sh-HOXA10 (sh): interferes with the HOXA10 gene; oe-HOXA10 (oe): overexpression of the /OXA10 gene; EAU (green),
Hoechst33342 (blue) staining showing nuclei; *P<0.05, **P<0.01, ***P<0.001 compared with control group.
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Fig.4 Effect of HOXA10 interference on the proliferation of BSMSCs
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A: effect of overexpression of HOXA10 on differentiation was detected by immunofluorescence; B: effect of HOXA10 interference on differentiation
was detected by immunofluorescence; C: effect of overexpression of HOXA10 on MyoG mRNA; D: effect of HOXA10 interference on MyoG mRNA; E:
effect of overexpression of HOXA10 on MyoG protein; F: effect of HOXA10 interference on MyoG protein; Ctrl: control group; sh-HOXA10 (sh): inter-
feres with the HOXA10 gene; oe-HOXA10 (oe): overexpression of the HOXA10 gene; MyoG (green), DAPI (blue) staining showing nuclei. **P<0.01,

*#%P<0.001 compared with control group.
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Fig.5 Effect of HOXA10 on the differentiation of BSMSCs
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