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Following the publication of the original article [1], the 
authors identified image overlap in Figs.  2d, 3c and 6c. 
The image misuse was due to mislabeling of the original 
data. The authors checked the original data and wish to 
replace the representative Oil red O staining image of 

siHDAC9 in Fig.  2d and the LC3 immunofluorescence 
staining of 16 m + shSCr in Fig. 6c.

These corrections do not affect the original conclu-
sions. The authors apologize for any inconvenience that 
the errors may have caused.

The correct figures have been included in this 
correction.

Open Access

The original article can be found online at https:// doi. org/ 10. 1186/ s13287- 
020- 01785-6.
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Fig. 2 Downregulation of HDAC9 rescued lineage differentiation imbalance and ameliorated senescence in aged BMMSCs. a Alizarin Red staining 
was performed, and osteogenesis-related proteins were detected by western blotting in aged BMMSCs transfected with HDAC9 siRNA. b Oil Red 
O staining was performed, and adipogenesis-related proteins were detected by western blotting in aged BMMSCs transfected with HDAC9 siRNA. 
c Alizarin Red staining was performed, and osteogenic-related proteins were detected by western blotting in young BMMSCs and young BMMSCs 
transfected with HDAC9 siRNA. d Oil Red O staining was performed, and adipogenic-related proteins were detected by western blotting in young 
BMMSCs and young BMMSCs transfected with HDAC9 siRNA. e, f Expressions of the senescence-related proteins p53 and p-p53 in BMMSCs 
cultured in vitro from aged mice (e) and young mice (f) were examined by western blotting. The data are presented as the means ± SD of each 
independent experiment performed in triplicate. *P < 0.05, **P < 0.01, ***P < 0.001, one-way analysis of variance (ANOVA)
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Fig. 6 Inhibition of HDAC9 improved the lineage differentiation of endogenous BMMSCs ex vivo. The BMMSCs were harvested from the mice 
from the control, shScr-treated, and shHDAC9-treated groups 4 weeks after bone intrainjection. a Western blotting was performed to analyze the 
expressions of HDAC9 and the acetylation of H3K9 in BMMSCs from the three groups. b Expression of senescence-related proteins p53 and p-p53 
in BMMSCs by western blotting. c LC3 was measured by immunofluorescence staining from all groups of aged BMMSCs. Scale bars = 50 μm. 
d The expression of autophagy-related proteins in BMMSCs were examined by western blotting. e Alizarin Red staining was performed, and 
osteogenesis-related proteins were detected in BMMSCs from the three groups. f Oil Red O staining was performed, and adipogenesis-related 
protein were detected in BMMSCs from the control, shScr-treated, and shHDAC9-treated groups. Scale bars = 100 μm. g Schematic diagram depicts 
how HDAC9 regulates BMMSC differentiation via controlling autophagy and a therapeutic method. In young BMMSCs, the low expression level of 
HDAC9 maintains the high levels of acetylation modifications on H3K9 of autophagy-related genes which promotes intracellular autophagosomes 
formation, and subsequently facilitates osteogenic differentiation of BMMSCs. In aged BMMSCs, increased HDAC9 expression leads to deacetylation 
of H3K9 of autophagy-related genes, which inhibits intracellular autophagosome formation. Insufficient autophagy subsequently promotes 
adipogenic differentiation, inhibits osteogenic differentiation of BMMSCs, and ultimately leads to bone mass loss. shHDAC9 treatment could 
partially rescue the impaired osteogenic differentiation of aged endogenous BMMSCs and restore bone mass. The data are presented as the 
means ± SD of each independent experiment performed in triplicate. *P < 0.05, ***P < 0.001, one-way analysis of variance (ANOVA)

(See figure on next page.)
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Fig. 6 (See legend on previous page.)
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