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Supplementary Fig.1. Genotype identification of HDAC5 mouse. (a) DNA agarose gel electrophoresis (b)qPCR analysis of mRNA expression of HDAC5 in chondrocytes from WT and HDAC5-/-mice. Data indicate the mean SD.
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Supplementary Fig.2. IL-1β- and TNF-α-induced OA model. (a) qPCR analysis of mRNA expression of catabolic factors. (b)qPCR analysis of mRNA expression of anabolic factors. Data indicate the mean SD. *P < 0.05, **P < 0.01, and ***P < 0.005, by 1-way ANOVA with Holm-Šidák multiple-comparisons test. 
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[bookmark: _Hlk98946605]Supplementary Fig.3. Metformin attenuated OA in the mouse DMM model. The WT mice were performed DMM surgery for 1 week and then administered metformin (205mg/kg/day, n=5), the mice which treated vehicle were as positive control(n=5), and the WT mice as negative control(n=5). The mice were sacrificed after administering for 4 weeks. Safranin O and fast green staining(a) and OARSI scores(b) of knee joints were shown. (c-f) Immunohistochemical staining and quantitative analysis of MMP3, MMP13, and COL10A1 of knee joints demonstrated that metformin had significant effect on OA development in WT mice. Scale bar: 100μm. Data indicate the mean SD. *P < 0.05, **P < 0.01, and ***P < 0.001, by 1-way ANOVA with Holm-Šidák multiple-comparisons test. Experimental groups were compared with the control group (sham).
Supplementary Tables：
[bookmark: OLE_LINK3]Table S1 Primer sequences RT-qPCR mouse primer sequences
	Gene name
	Strand
	Primer sequences
	Origin

	Collagen II
	F
	GGCCAGGATGCCCGAAAATTA
	Mouse

	
	R
	CGCACCCTTTTCTCCCTTGT
	

	SOX9
	F
	TGAAGATGACCGACGAGCAG
	Mouse

	
	R
	GGATGCACACGGGGAACTTA
	

	MMP3
	F
	GTTCTGGGCTATACGAGGGC
	Mouse

	
	R
	TTCTTCACGGTTGCAGGGAG
	

	MMP13
	F
	TCGCCCTTTTGAGACCACTC
	Mouse

	
	R
	AGCACCAAGTGTTACTCGCT
	

	Aggrecan
	F
	CCTGCTACTTCATCGACCCC
	Mouse

	
	R
	AGATGCTGTTGACTCGAACCT
	

	Collagen X
	F
	GGGATGAAGTATTGTGTCTTGGG
	Mouse

	
	R
	TTCTGCTGCTAATGTTCTTGACC
	

	P16

	F
R
	CTTTCGGTCGTACCCCGATT
TCTGCACCGTAGTTGAGCAG
	Mouse


	P21

	F
R
	GCAAAGTGTGCCGTTGTCTC
CGTCTCCGTGACGAAGTCAA
	Mouse


	P53

	F
R
	CTCTCCCCCGCAAAAGAAAAA
CGGAACATCTCGAAGCGTTTA
	Mouse


	GAPDH
	F
	TGACCTCAACTACATGGTCTACA
	Mouse

	
	R
	CTTCCCATTCTCGGCCTTG
	

	S100A13
	F
	TCAAGGACGTGGGCTCTCTA
	Mouse

	
	R
	CTTCCTTTGCCAGCTCTCCA
	



Table S2 Dilutions of antibodies in this study
	Antibodies
	Method
	Dilutions

	MMP3 (ab53015)
	IHC
	1：100

	MMP13 (ab39012)
	IHC
	1：100

	Col10a1（ab49945）
	IHC
	1：50

	S100A13（sc-100935）

[bookmark: _Hlk117264469]S100A13 (bs-2617R)
	WB
IF
IHC
	1：500
1：100
1：100

	HDAC5（Santa Cruz,sc-133225）
HDAC5（ab55403）
	WB
IHC/IF
	1：500
1：100

	P16 (ab108349)
	IHC
	1：100
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