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[bookmark: OLE_LINK1][bookmark: OLE_LINK5]Figure S1. Effect of SeNPs on cell proliferation and matrix synthesis of normal NPCs. (A) Quantification of ACAN, COL2A1 and SOX9 protein expression. (n=3) (B) Quantitative RT-PCR was used to determine the mRNA levels of genes Mmp13 and Adamts5. (n=4) (C) Western blotting was used to determine the effects of the SeNPs on the levels of MMP13 and ADAMTS5 protein in NPCs. (D) Quantification of MMP13 and ADAMTS5 protein expression. (n=3) Statistically significant differences are indicated by # where P <0.05 or ## where P < 0.01 compared with the control group; * where P <0.05 or ** where P < 0.01 between the indicated group.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK6]Figure S2. Effect of SeNPs on mitochondrial function of normal NPCs. (A) Quantification of JC-1 fluorescence staining results. (n=3) (B) Quantification of SDHA, ATP5, ND4 and COX4 protein expression. (n=3) Statistically significant differences are indicated by # where P <0.05 or ## where P < 0.01 compared with the control group; * where P <0.05 or ** where P < 0.01 between the indicated group.
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[bookmark: OLE_LINK8][bookmark: OLE_LINK4][bookmark: OLE_LINK7]Figure S3. SeNPs has a protective effect on NPCs in the inflammatory environment caused by IL-1β. (A) Quantification of immunofluorescence staining of ACAN protein. (n=3) (B) Quantitative RT-PCR was used to determine the mRNA levels of genes Acan, Col2a1 and Sox9. (n=4) (C) Western blotting was used to determine the levels of ACAN, COL2A1 and SOX9 protein in NPCs. (D) Quantification of ACAN, COL2A1 and SOX9 protein expression. (n=3) (E) Quantification of MMP13 and ADAMTS5 protein expression. (F) Quantification of JC-1 fluorescence staining results. (n=3) (G) Quantification of SDHA, ATP5, ND4 and COX4 protein expression. (n=3) Statistically significant differences are indicated by # where P <0.05 or ## where P < 0.01 compared with the control group; * where P <0.05 or ** where P < 0.01 between the indicated group.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][image: ]Figure S4. SeNPs alleviated IL-1β-induced oxidative stress via activating antioxidant selenoproteins. (A) Quantification of intracellular ROS levels. (n=3) (B) Quantification of staining of MitoSOX levels. (n=3) (C) Quantification of GPX1, TXNRD1 and TXNRD2 protein expression. (n=3) (D) Quantification of immunofluorescence staining of GPX1 protein. (n=3) Statistically significant differences are indicated by # where P <0.05 or ## where P < 0.01 compared with the control group; * where P <0.05 or ** where P < 0.01 between the indicated group.
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[bookmark: OLE_LINK11][bookmark: _Hlk151740460][bookmark: OLE_LINK12]Figure S5.  Effect of SeNPs on NPCs under GPX1 gene silencing experiment. (A) Quantification of GPX1, ACAN, COL2A1, SOX9, SDHA, ATP5, ND4 and COX4 protein expression. (n=3) (B) Quantification of immunofluorescence staining of GPX1 protein. (n=3) Statistically significant differences are indicated by * where P <0.05 or ** where P < 0.01 between the indicated group.

[image: S6]
Figure S6. (A) Method of establishing lumbar intervertebral disc needle puncture model in rats. (B) The tissue sections of heart, liver, spleen, lung and kidney were stained 8 weeks after operation.










Supplementary Table 1. Primers used for quantitative real-time RT-PCR
	
	Forward Primer sequence(5’-3’)
	Reverse Primer sequence(5’-3’)

	Acan
	AGGATGGCTTCCACCAGTGC
	TGCGTAAAAGACCTCACCCTCC

	Col2a1
	CCTGGACCCCGTGGCAGAGA
	CAGCCATCTGGGCTGCAAAG

	Sox9
	CCAGCAAGAACAAGCCACAC
	CTTGCCCAGAGTCTTGCTGA	

	Mmp13
	GCAGCTCCAAAGGCTACAA
	 CATCATCTGGGAGCATGAAA

	Adamts5
	 GGGTTATACTGACGTTGTGAG
	 TCTAGTCTGGTCTTTGGCTTTG

	Sdha
	TGGACCTTGTCGTCTTTGG
	TTTGCCTTAATCGGAGGAAC

	Atp5
	TCTCCATGCCTCTAACACTCG
	CCAGGTCAACAGACGTGTCAG

	Nd4
	CCCTACCCTCAACATGATCC
	GGAGCTTCTACGTGGGCTTT

	Cox4
	GTGCTGATCTGGGAGAAGAGCTA
	GGTTGACCTTGATGTCCAGCAT

	Nd4
	CCCTACCCTCAACATGATCC
	GGAGCTTCTACGTGGGCTTT

	Gpx1
	TTGAGAATGTCGCGTCC
	CAAGCCCAGATACCAGGA

	Txnrd1
	ACATTCTGGAGGGGAAGCTGGAG
	GCAGCCAGACTGGAGGATGTCTC

	Txnrd2
	GCAGCCAGACTGGAGGATGTCTC
	GCAGCCGGTCACAGTAGGATCCA

	Gapdh
si-Gpx1  
	GCAAGTTCAACGGCACAG
GGACUACACCGAAAUGAAUTT
	CGCCAGTAGACTCCACGAC
AUUCAUUUCGGUGUAGUCCTT























Supplementary Table 2. Primary antibodies


	Primary antibodies
	Dilution
	Catalog No.
	Company

	Aggrecan
	1:2000
	A11691
	abclonal

	Collagen II 
	1:2000
	ab188570
	abcam

	SOX9 
	1:2000
	A2479
	abclonal

	MMP13
	1:2000
	A1606
	abclonal

	Adamts5
	1:2000
	A23125
	abclonal

	SDHA 
	1:2000
	A13852
	abclonal

	ATP5 
	1:2000
	A11217
	abclonal

	ND4 
	1:2000
	A9941
	abclonal

	COX4 
	1:2000
	A11631
	abclonal

	GPX1
	1:2000
	A1110
	abclonal

	TXNRD1
	1:2000
	A4725
	abclonal

	TXNRD2 
	1:2000
	A8884
	abclonal

	β-actin 
	1:20000
	AS5003
	Beyotime
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