[bookmark: [IMAGE-Fig11_Print.jpeg]][image: G:\唐宁RA课题\Figure\压缩\Figure S1.tif]
Figure S1
(A, B) RT-qPCR and Western Blot validation of RNF19A knockout and overexpression effects (n = 3). (C) ELISA analysis of adenovirus toxicity on FLS/MTX (n = 3). (D) Western Blot to verify the effects of MKP-1 knockdown and overexpression (n = 3). (E) AlphaFold3 predicts the binding affinity between ZBTB20 and two specific binding sites.

Supplement Table 1. Single cell data Sources
	Group Name
	Sources
	Disease

	GSE181082-28
	GSE181082
	Osteoarthritis (OA)

	OA113, OA116, OA118
	GSE152805
	

	OA3, OA4
	GSE176308
	

	RA1, RA2, RA3, RA4, RA5
	SDY2213
	Rheumatoid arthritis (RA)

	S006, S008, S010, S011, S012, S013, S014, S015, S016, S018, S019, S020, S022, S023, S025, S026, S027, S028, S029, S030, S031, S032, S033, S034, S035, S036, S037
	GSE181082
	

	Seurat Project
	SDY998
	



Supplementary Table 2. The clinical information of patients in this study.
	Case
	Group
	Age
	Gender
	BMI (kg/m2)
	Clinical Diagnosis
	Surgical Treatment

	1
	Normal
	47
	M
	19.2
	Right meniscus injury
	Arthroscopy

	2
	Normal
	53
	F
	20.7
	Right meniscus injury
	Arthroscopy

	3
	Normal
	50
	F
	23
	Left meniscus injury
	Arthroscopy

	4
	Normal
	53
	M
	24
	Right meniscus injury
	Arthroscopy

	5
	OA
	58
	M
	22.3
	Knee osteoarthritis
	UKA

	6
	OA
	60
	M
	20.4
	Knee osteoarthritis
	UKA

	7
	OA
	57
	F
	23.5
	Knee osteoarthritis
	UKA

	8
	OA
	55
	F
	19.7
	Knee osteoarthritis
	UKA

	9
	RA
	48
	F
	19.5
	Rheumatoid Arthritis
(Methotrexate and leflunomide treatment＞3 years)
	TKA

	10
	RA
	50
	M
	20.2
	Rheumatoid Arthritis
(Methotrexate and leflunomide treatment＞3 years)
	TKA

	11
	RA
	52
	F
	21.5
	Rheumatoid Arthritis
(Methotrexate and leflunomide treatment＞2 years)
	TKA

	12
	RA
	50
	F
	21.7
	Rheumatoid Arthritis
(Methotrexate and sulfasalazine treatment＞3 years)
	TKA


OA, Osteoarthritis; RA, Rheumatoid Arthritis; BMI, Body Mass Index; UKA, Unicompartmental Knee Arthroplasty; TKA, Total Knee Arthroplasty
Supplementary Table 3. Cignal 45-Pathway Reporter Array (Qiagen).
	Pathway (Transcription Factor)
	Log2 fold change
	p-Value

	Amino acid deprivation (ATF2/3/4)
	0.386327023
	0.0232

	Androgen (AR)
	0.698043084
	＜0.0001

	Antioxidant response (Nrf1 & Nrf2)
	-0.304936196
	0.0495

	ATF6 (ATF6)
	-0.045474159
	0.0347

	C/EBP (C/EBP)
	-0.073043724
	0.0014

	cAMP/PKA (CREB)
	-0.184344661
	＜0.0001

	Cell cycle (E2F)
	0.659998994
	0.0044

	DNA damage (p53)
	0.418401216
	0.0072

	EGR1 (EGR1)
	0.318986492
	＜0.0001

	ER stress (CBF/NF-Y/YY1)
	-0.190536368
	0.0078

	Estrogen (ER)
	0.262625253
	0.0012

	GATA (GATA)
	-0.221231563
	0.3994

	Glucocorticoid (GR)
	0.585162791
	0.9123

	Heat shock (HSF-1)
	-0.460465543
	0.0004

	Heavy Metal (MTF-1)
	0.726973487
	0.0178

	Hedgehog (GLI)
	0.701901388
	0.0314

	HNF4 (HNF4)
	0.172016486
	＜0.0001

	Hypoxia (HIF-1)
	-0.446751013
	0.8566

	Interferon regulation (IRF1)
	0.272727904
	＜0.0001

	Type I interferon (STAT1/STAT2)
	-0.665321563
	＜0.0001

	Interferon gamma (STAT1)
	-0.056873706
	＜0.0001

	KLF4 (KLF4)
	0.276290394
	0.0001

	Liver X (LXR)
	-0.361223862
	0.6975

	MAPK/ERK (Elk-1/SRF)
	1.287656704
	0.0004

	MAPK/JNK (AP-1)
	1.022583052
	＜0.0001

	MEF2 (MEF2)
	0.431982028
	＜0.0001

	Myc (Myc/Max)
	-0.326614109
	0.1225

	Nanog (Nanog)
	-0.274166362
	＜0.0001

	Notch (RBP-Jk)
	0.297796427
	0.0001

	NF (NF)
	-0.349447836
	＜0.0001

	Oct4 (Oct4)
	0.433762762
	＜0.0001

	Pax6 (Pax6)
	0.544142625
	0.0033

	PI3K/Akt (FOXO)
	0.032186991
	0.0004

	PKC/Ca2+ (NFAT)
	0.449017115
	0.0010

	PPAR (PPAR)
	-0.443403631
	0.0525

	Progesterone (PR)
	-0.157203529
	＜0.0001

	Retinoic acid (RAR)
	0.173205555
	＜0.0001

	Retinoid X (RXR)
	-0.264901845
	0.3251

	SOX2 (Sox2)
	-0.259938978
	＜0.0001

	SP1 (SP1)
	0.35656311
	＜0.0001

	STAT3 (STAT3)
	-0.025995461
	0.0489

	TGF- (SMAD2/SMAD3/SMAD4)
	-0.278283927
	＜0.0001

	Vitamin D (VDR)
	0.35616883
	＜0.0001

	Wnt (TCF/LEF)
	-0.523879416
	0.7386

	Xenobiotic (AhR)
	-0.14864986
	0.0280



Supplementary Table 4. The design of primer sequences of the genes for RTq-PCR analysis
	Gene
	Species
	
	Sequence

	RNF19A
	Human
	F
	GAAGGGCTGTGTGTAAACACT

	
	
	R
	CCCATTTGCCGATGTAAACTCAT

	ZBTB20
	Human
	F
	GCGACCACCACATGGAAGA

	
	
	R
	TTGCCCACTAGGGTCTGGA

	POSTN
	Human
	F
	CTCATAGTCGTATCAGGGGTCG

	
	
	R
	ACACAGTCGTTTTCTGTCCAC

	KLF12
	Human
	F
	CCCCGGAGGACTCGTTATCT

	
	
	R
	GGGAGGATGAAACGGCAGTAG

	TCF12
	Human
	F
	CCAGTAGTTATGGCAACCTTCAT

	
	
	R
	GACTCGTGTTTATGTCTGTTGGT

	RETREG1
	Human
	F
	CGTCTCAGAGGTATCCTGGAC

	
	
	R
	GGGTCGGTCAAGATCATCAGA

	DYM
	Human
	F
	CCTCGAACAGGAAATCTTGGTG

	
	
	R
	CATTGTGTGTCTGCCAAATGAAG

	CACNA1C
	Human
	F
	TGATTCCAACGCCACCAATTC

	
	
	R
	GAGGAGTCCATAGGCGATTACT

	NF1
	Human
	F
	CGAATCATCACCAATTCCGCA

	
	
	R
	CCACAACCTTGCACTGCTTTAT

	SEC24D
	Human
	F
	CATACCAACCCTCTGCACAAT

	
	
	R
	TGATTTGCATAGCACTGAGCTG

	GAPDH
	Human
	F
	GTCTCCTCTGACTTCAACAGCG

	
	
	R
	ACCACCCTGTTGCTGTAGCCAA

	Rnf19a
	Rat
	F
	TTCTGAATTCTTACATCCCTCTGG

	
	
	R
	CCTGGCTTTTGCTGGTAACTTA

	Gapdh
	Rat
	F
	GAAGAAGGTGGTGAAGCAGGG

	
	
	R
	CACTGTTGAAGTCGCAGGAG



Supplementary Table 5. The design of shRNA
For Human
1. RNF19A#1
Target sequence: TCCTGTCGGAATCGCTTTAAT
F: CCGGTCCTGTCGGAATCGCTTTAATCTCGAGATTAAAGCGATTCCGACAGGATTTTTG
R: AATTCAAAAATCCTGTCGGAATCGCTTTAATCTCGAGATTAAAGCGATTCCGACAGGA
2. RNF19A#2
Target sequence: CCCATGATATTCGCTTGATAT
F: CCGGCCCATGATATTCGCTTGATATCTCGAGATATCAAGCGAATATCATGGGTTTTTG
R: AATTCAAAAACCCATGATATTCGCTTGATATCTCGAGATATCAAGCGAATATCATGGG
3. MKP-1#1
Target sequence: GCACATTCGGGACCAATATAT
F: CCGGGCACATTCGGGACCAATATATCTCGAGATATATTGGTCCCGAATGTGCTTTTG
R: AATTCAAAAAGCACATTCGGGACCAATATATCTCGAGATATATTGGTCCCGAATGTGC
4. MKP-1#2
Target sequence: ACGAGGCCATTGACTTCATAG
F: CCGGACGAGGCCATTGACTTCATAGCTCGAGCTATGAAGTCAATGGCCTCGTTTTTG
R: AATTCAAAAAACGAGGCCATTGACTTCATAGCTCGAGCTATGAAGTCAATGGCCTCGT
For Rat
1. Rnf19a
F: AGACAGATTTCCTGATATAAT
R: TCTGTCTAAAGGACTATATTA
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