Supplementary Tables
Supplementary Table 1. Human implant data1.
	Patient#
	m/f
	Age
(years)
	Time in body (months)
	Screws number
	Rods number and type

	1
	m
	13
	0
	\
	\

	2
	f
	19
	0
	\
	\

	3
	m
	50
	0
	\
	\

	4
	f
	47
	0
	\
	\

	5
	f
	27
	0
	\
	\

	6
	f
	33
	0
	\
	\

	7
	m
	42
	0
	\
	\

	8
	m
	51
	0
	\
	\

	9
	m
	16
	11
	14
	2 titanium alloy rods

	10
	m
	19
	12
	13
	2 chromium-cobalt-molybdenum alloy rods

	11
	f
	15
	16
	10
	2 titanium alloy rods

	12
	m
	23
	23
	12
	2 titanium alloy rods

	13
	f
	17
	26
	8
	2 titanium alloy rods

	14
	f
	31
	37
	18
	2 chromium-cobalt-molybdenum alloy rods

	15
	m
	55
	49
	22
	2 chromium-cobalt-molybdenum alloy rods

	16
	f
	53
	53
	13
	2 titanium alloy rods


[bookmark: _Hlk138787926]1 A total of 16 human tissue samples were collected. Muscle samples were acquired from the vicinity of titanium alloy orthopedic implant from 8 patients who underwent revision surgeries for spinal internal fixation.


Supplementary Table2. The details of the antibodies
	Manufacturer
	Article No. (Article number)
	Antibody
	City
	Country
	application

	Cell Signaling Technology
	9585
	Snail Rabbit pAb
	Massachusetts
	USA
	Western blot (1:1000)/ 
Confocal microscope  (1:200) / Immunofluorescence (1:3000)

	Cell Signaling Technology
	19245
	α-Smooth Muscle Actin (D4K9N)
	Massachusetts
	USA
	Western blot (1:1000) / Confocal microscope  (1:200)

	Cell Signaling Technology
	4228
	Phospho-PI3 Kinase p85 (Tyr458)/p55 (Tyr199) Antibody
	Massachusetts
	USA
	Western blot (1:1000)

	Cell Signaling Technology
	4060
	Phospho-Akt (Ser473) (D9E) XP® Rabbit mAb
	Massachusetts
	USA
	Western blot (1:1000)

	Cell Signaling Technology
	9272
	Akt Antibody
	Massachusetts
	USA
	Western blot (1:1000)

	Cell Signaling Technology
	4255
	PI3 Kinase p110α Antibody
	Massachusetts
	USA
	Western blot (1:1000)

	Abcam
	ab218237
	Anti-Osteopontin
	Cambridge
	Britain
	Western blot (1:1000)/ Confocal microscope (1:200)

	Abcam
	ab270993
	Anti-Collagen I
	Cambridge
	Britain
	Western blot (1:1000)/ Confocal microscope (1:200)

	Proteintech
	22952-1-AP
	Osteopontin Polyclonal antibody
	Wuhan
	China
	Immunofluorescence (1:3000)/
Immunohistochemistry (1:500)

	Proteintech
	14695-1-AP
	Collagen Type I Polyclonal antibody
	Wuhan
	China
	Immunofluorescence (1 :200)/
Immunohistochemistry (1:1000)

	Proteintech
	14395-1-AP
	smooth muscle actin Polyclonal antibody
	Wuhan
	China
	Immunofluorescence (1:3000)/
Immunohistochemistry(1:3000)

	Affintiy
	DF6202
	SNAI2 Antibody
	Jiangsu
	China
	Immunohistochemistry (1:200)

	Beyotime
	C2201S
	Actin-Tracker Green-488
	Shanghai
	China
	Confocal microscope (1:200)

	Servicebio
	GB21303
	CY3 Labeled Goat Anti-Rabbit IgG
	Wuhan
	China
	Confocal microscope (1:200)/ Immunofluorescence (1 :300)

	Servicebio
	GB25303
	Alexa Fluor 488 Labeled Goat Anti-Rabbit IgG
	Wuhan
	China
	Confocal microscope (1:200)

	Servicebio
	G1223
	CY3-Tyramide
	Wuhan
	China
	Immunofluorescence (1 :500) (Col1)

	Servicebio
	G1231
	iF488-Tyramide
	Wuhan
	China
	Immunofluorescence (1 :500) (Spp1)

	Servicebio
	G1242
	iF594-Tyramide
	Wuhan
	China
	Immunofluorescence (1 :400) (Snai2)

	Servicebio
	G1222
	iF647-Tyramide
	Wuhan
	China
	Immunofluorescence (1 :400) (α-SMA)

	Solarbio
	C0065
	DAPI
	Beijing
	China
	Existing form





[bookmark: _Hlk153099707]Supplementary Table 3. Metal content in rats muscle (ug/kg)1,2
	[bookmark: _Hlk153100178]Element
	control
	1 week
	2 weeks
	3 weeks
	4 weeks
	Method 

	Ti
	200.3 ±51.2
	281.2±49.2
	357.7±72.3
	656.1±89.3
	1065±154.1
	ICP-MS

	Al
	1561.2±59.1
	1771.2±84.1
	1853.6±73.4
	1902.9±57.9
	1997.2±64.1
	ICP-OES

	V
	25.7±5.9
	27.7±6.5
	28.6.7±7.1
	29.7±5.4
	30.7±6.2
	ICP-MS



1 Elements were analyzed with either ICP-OES or ICP-MS or both.  
2 All data presented as mean ± SD in mg/kg muscle


Supplementary table 4. qPCR primer sequences
	mus
	Sequence (5'->3')

	H-a-SMA-F
	GGACGTACAACTGGTATTGTGC 

	H-a-SMA-R
	TCGGCAGTAGTCACGAAGGA 

	H-Snai2-F
	CATCCTTGGGGCGTGTAAGTC

	H-Snai2-R
	GCCCAGAGAACGTAGAATAGGTC

	H-Il6-F
	TAGTCCTTCCTACCCCAATTTCC

	H-Il6-R
	TTGGTCCTTAGCCACTCCTTC

	H-Spp1-F
	ATCTCACCATTCGGATGAGTCT

	H-Spp1-R
	TGTAGGGACGATTGGAGTGAAA

	H-Col1a1-F
	TTCTCCTGGCAAAGACGGAC

	H-Col1a1-R
	CGGCCACCATCTTGAGACTT

	H-Col1a2-F
	TCGTGCCTAGCAACATGCC

	H-Col1a2-R
	TTTGTCAGAATACTGAGCAGCAA

	
	

	Human
	Sequence (5'->3')

	H-SPP1-F
	GCCGAGGTGATAGTGTGGTT

	H-SPP1-R
	 CAATCAGAAGGCGCGTTCAG

	H-COL1A1-F
	TTCTCCTGGCAAAGACGGAC

	H-COL1A1-R
	CGGCCACCATCTTGAGACTT

	H-COL1A2-F
	GTAACTTCGTGCCTAGCAACA

	H-COL1A2-R
	CCTTTGTCAGAATACTGAGCAGC

	H-a-SMA-F
	TGCCAACAACGTCATGTCG

	H-a-SMA-R
	CAGCGCGGTGATCTCTTTCT

	H-SNAI2-F
	CGAACTGGACACACATACAGTG

	H-SNAI2-R
	CTGAGGATCTCTGGTTGTGGT

	
	

	
	

	
	

	zebrafish
	Sequence (5'->3')

	H-snai2-F
	TCCGGATACCCCTCATCTCT

	H-snai2-R
	 GATTTCCGACTCTGTGCGTC

	H-spp1-F
	TTCAACGGCCACCTCCTATT

	H-spp1-R
	CGGCCTGTGTTGATAATGGG

	H-col1a2-F
	GGTGCTGCTGGAATTAAGGG

	H-col1a2-R
	CCCTTCATACCCCTGTCTCC

	H-col1a1a-F
	ACATCGAGATCAGAGCGGAG

	H-col1a1a-R
	GCCAACTTCTACGCCGAATT

	
	

	
	

	rat
	Sequence (5'->3')

	H-Snai2-F
	TTTCAACGCCTCCAAGAAGC

	H-Snai2-R
	AGGGGAGTGGAATGGAACTG

	H-Spp1-F
	AGCCATGAGTCAAGTCAGCT

	H-Spp1-R
	ACTCGCCTGACTGTCGATAG

	H-Tnf-F
	 CCACCACGCTCTTCTGTCTA

	H-Tnf-R
	TTTGCTACGACGTGGGCTA

	H-Il6-F
	GCAAGAGACTTCCAGCCAGT

	H-Il6-R
	TTCTGACAGTGCATCATCGC

	H-Col1a2-F
	GGAGTCCGAGGTCCTAATGG

	H-Col1a2-R
	AATCCGATGTTGCCAGCTTC

	H-Col1a1-F
	TCAAGATGGTGGCCGTTACT

	H-Col1a1-R
	CATCTTGAGGTCACGGCATG

	H-Myog-F
	TGGGCGTGTAAGGTGTGTAA

	H-Myog-R
	CGCTCAATGTACTGGATGGC

	H-Myod1-F
	CCGCTACATTGAAGGTCTGC

	H-Myod1-R
	GGACGCCTCACTGTAGTAGG

	H-Myf5-F
	CCAGTTTGAGCCAAGAGTCG

	H-Myf5-R
	CACCTTGGGAAGTCTCTGGT



Supplementary table 5. si-RNA sequences
	si-RNA
	sense(5'-3')
	antisense(5'-3')

	Si-Spp1-Mus-1
	GGAUGACUUUAAGCAAGAATT
	UUCUUGCUUAAAGUCAUCCTT

	Si-Spp1-Mus-2
	CUCGGAUGAAUCUGACGAATT
	UUCGUCAGAUUCAUCCGAGTT

	Si-Spp1-Mus-3
	CCUCUGAUCAGGACAACAATT
	UUGUUGUCCUGAUCAGAGGTT

	Si-Spp1-Mus-4
	GAUGAUAGGUAUCUGAAAUTT
	AUUUCAGAUACCUAUCAUCTT

	Si-snail2-mus-1
	GCUCCUUCCUGGUCAAGAATT
	UUCUUGACCAGGAAGGAGCTT

	Si-snail2-mus-2
	GGGAGCAUACAGCCCUAUUTT
	AAUAGGGCUGUAUGCUCCCTT

	Si-snail2-mus-3
	CCCAGUCUAGGAAAUCGUUTT
	AACGAUUUCCUAGACUGGGTT

	Si-snail2-mus-4
	CCACUCUGAUGUAAAGAAATT
	UUUCUUUACAUCAGAGUGGTT

	Si-snai2-rat-1
	UCUAAUGUGUCCUUGAAGCAG
	GCUUCAAGGACACAUUAGAAC

	Si-snai2-rat-2
	AAAAUAAACACAAAUUUACAU
	GUAAAUUUGUGUUUAUUUUUA



Supplementary table 6. sg-Snai2 sequence
	snai2-/- (zebrafish)
	
	
	
	
	
	

	GeneID
	TranscriptID
	Name
	Primer
	Spacer
	Strand
	Modification

	ENSDARG00000040046
	ENSDART00000058571
	snai2_Target_1
	TAATACGACTCACTATAGGTATGGGATTGTACGCCACGTTTTAGAGCTAGAAATAGC
	GTTATGGGATTGTACGCCAC
	-
	Gg18NGG

	ENSDARG00000040046
	ENSDART00000058571
	snai2_Target_2
	TAATACGACTCACTATAGGCGACCTGTCCCCCATATCGTTTTAGAGCTAGAAATAGC
	CACGACCTGTCCCCCATATC
	+
	gg18NGG

	ENSDARG00000040046
	ENSDART00000058571
	snai2_Target_3
	TAATACGACTCACTATAGGTCTCAGCGTCCGACAGCTGTTTTAGAGCTAGAAATAGC
	CTTCTCAGCGTCCGACAGCT
	-
	gg18NGG

	ENSDARG00000040046
	ENSDART00000058571
	snai2_Target_4
	TAATACGACTCACTATAGGGAAGGAATACGTGAGTCTGTTTTAGAGCTAGAAATAGC
	GAGAAGGAATACGTGAGTCT
	+
	Gg18NGG




