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[bookmark: _Toc118129141]Fig. S1 OTUD1 expression levels in OTUD1 overexpression cell lines. (a) OTUD1 expression levels in OTUD1 overexpression cell lines (H827-OTUD1 and H2030-OTUD1) and the corresponding control (H827-vector and H2030-vector) by western blot analysis.
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[bookmark: _Toc118129142]Fig. S2 Statistics showing migrated and invaded cells. (a) Values were expressed as the mean ± SD of the number of migrated H827 cells. ***P < 0.001. (b) Values were expressed as the mean ± SD of the number of migrated H2030 cells. ***P < 0.001. (c) Values were expressed as the mean ± SD of the number of invaded H827 cells. ***P < 0.001. (d) Values were expressed as the mean ± SD of the number of invaded H2030 cells. **P < 0.01. All data values were expressed as the mean ± SD. A two-side Student’s t test was used for the statistical analysis.


[image: ]
[bookmark: _Toc118129143]Fig. S3 Statistics showing migrated and invaded H827 cells. (a) Values were expressed as the mean ± SD of the number of migrated cells. **P < 0.01, ***P < 0.001, N.S. no significant. (b) Values were expressed as the mean ± SD of the number of invaded cells. *P < 0.05, N.S. no significant. All data values were expressed as the mean ± SD. A one-way ANOVA was used for the statistical analysis.
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[bookmark: _Toc118129144]Fig. S4 Drug screening for OTUD1 agonists. (a-d) The relationship between OTUD1 expression and IC50 of drugs was analysed by CellMiner database. VE-822, Dexamethasone, 6-mercaptopurine and Geldanamycin were found to influence the expression level of OTUD1 in cancer cells. (e) H827 cells were treated with these four drugs in the indicated doses for 48 h. Cells were lysed and analysed by immunoblotting. (f) H460 and H1975 lung cancer cells were treated with VE-822 in the indicated doses for 48 h. Cells were lysed and analysed by immunoblotting. (g-k) Effects of VE-822 (0.1 and 1 μM) on the viability of non-cancer cells (BEAS-2B) and different lung cancer cells (H827, H2030, H460 and H1975). Cell viability was monitored for 6 days by CCK-8 assay. *P < 0.05, **P < 0.01, ***P < 0.001, N.S. no significant. All data values were expressed as the mean ± SD. A one-way ANOVA was used for the statistical analysis.
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[bookmark: _Toc118129145]Fig. S5 VE-822 inhibits the proliferation and migration of H2030 cells by upregulating OTUD1. (a) H2030 cells were treated with VE-822 in the indicated doses for 48 h. Cells were lysed and analysed by immunoblotting. (b) Effects of VE-822 (0.1 μM) and OTUD1 overexpression on the viability of H2030 cells. Cell viability was monitored for 5 days by CCK-8 assay. **P < 0.01. (c-d) Effects of VE-822 (5 and 10 μM) and OTUD1 overexpression on the migration of H2030 cells by wound-healing assay. The cell monolayer was scraped by a 1 mL pipette tip, then the medium was replaced with fresh medium containing VE-822 (5 or 10 μM). Wound closure was determined at 1- and 2-d time points. Scale bar, 200 μm. (e-f) Effects of VE-822 (5 μM) and OTUD1 overexpression on cell migration. H2030-vector and H2030-OTUD1 cells were planted in Transwell chambers. Six hours later, the medium in upper chamber was replaced with fresh medium containing 5 μM VE-822. Migrative potential was assessed after a 24-h incubation. Scale bar, 200 μm (left), 100 μm (right). (g-h) Effects of VE-822 (5 μM) and OTUD1 overexpression on cell invasion. H2030-vector and H2030-OTUD1 cells were planted in Transwell chambers with matrigel. Six hours later, the medium in upper chamber was replaced with fresh medium containing 5 μM VE-822. Invasive potential was assessed after a 24-h incubation. Scale bar, 200 μm (left), 100 μm (right). All data values were expressed as the mean ± SD. A one-way ANOVA was used for the statistical analysis.
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[bookmark: _Toc118129146]Fig. S6 Statistics showing migrated and invaded H827 cells which treated with or without VE-822. (a) Values were expressed as the mean ± SD of the number of migrated cells. *P < 0.05, **P < 0.01. (b) Values were expressed as the mean ± SD of the number of invaded cells. *P < 0.05, ***P < 0.001. All data values were expressed as the mean ± SD. A one-way ANOVA was used for the statistical analysis.
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[bookmark: _Toc118129147]Fig. S7 Statistics showing migrated and invaded H2030 cells which treated with or without VE-822. (a) Values were expressed as the mean ± SD of the number of migrated cells. *P < 0.05, ***P < 0.001. (b) Values were expressed as the mean ± SD of the number of invaded cells. *P < 0.05, **P < 0.01. All data values were expressed as the mean ± SD. A one-way ANOVA was used for the statistical analysis.

[bookmark: _Toc118129148]Supplemental Table1. The sequences of primers used for PCR.
	Gene
	Primer sequence (5’-3’)

	OTUD1-Forward
	CGACGCGTATGCAGCTCTACAGCAGCGT

	OTUD1-Reverse
	CCGCTCGAGTCAAGAGCATGCATTTTGTT

	FHL1-Forward
	CCCATCACTGGGAAAAGGACTGTG

	FHL1-Reverse
	GTCCTTTTCCCAGTGATGGGGTTCT





[bookmark: _Toc118129149]Supplemental Table2. The IP-MS information.
	Gene names
	MW [kDa]
	Protein score
	Sequence coverage (%)

	OTUD1
	51.03
	1049.31
	30.15

	EIF4A1
	46.12
	420.41
	24.14

	TUBB4B
	49.80
	399.01
	28.76

	IRS4
	133.68
	316.49
	8.75

	HSP90AB1
	83.21
	285.96
	11.88

	RACK1
	35.05
	272.78
	18.61

	ACTG2
	41.85
	220.50
	17.02

	ATAD3A
	71.32
	195.33
	11.67

	FXR1
	69.68
	180.71
	7.73

	MCM7
	81.26
	171.87
	5.84

	SLC25A6
	32.85
	164.88
	17.11

	SNW1
	61.46
	138.01
	10.63

	YBX3
	40.07
	136.72
	9.68

	KPNA2
	57.83
	135.41
	6.81

	FLNA
	280.56
	131.60
	1.78

	CDC5L
	92.19
	130.34
	3.62

	YWHAQ
	27.75
	128.42
	8.57

	SORBS3
	75.29
	122.71
	5.22

	CAPRIN1
	78.32
	121.44
	4.23

	MTHFD1
	101.50
	120.77
	4.06

	YWHAE
	29.16
	119.03
	11.76

	FARSA
	57.53
	110.38
	7.09

	EIF2S1
	36.09
	109.31
	6.98

	POLR2H
	17.13
	108.10
	8.67

	PSMC2
	48.60
	107.38
	3.00

	CDK1
	34.07
	107.37
	14.81

	XRCC6
	69.80
	105.86
	5.09

	KPNB1
	97.11
	104.55
	3.20

	KEAP1
	69.62
	103.81
	3.37

	PRDX1
	22.10
	103.25
	17.09

	RBBP4
	47.63
	103.18
	3.06

	TARS1
	83.38
	102.68
	3.60

	DDX6
	54.38
	100.69
	11.18

	ATP5MF
	10.91
	100.25
	25.53

	TCP1
	60.31
	96.38
	3.78

	TMPO
	50.64
	96.07
	6.39

	CCT3
	60.50
	92.51
	3.85

	PKM
	57.90
	92.19
	6.59

	AIFM1
	66.86
	91.52
	3.26

	NUP153
	153.84
	91.45
	2.03

	RPSA
	32.83
	86.73
	5.76

	RPN1
	68.53
	84.98
	3.95

	MCM3
	90.92
	84.91
	2.48

	DDX39A
	49.10
	80.35
	2.34

	PRPS2
	34.75
	78.45
	5.35

	ACBD3
	60.56
	76.37
	2.46

	RPL13A
	23.56
	75.70
	8.87

	CCT8
	59.58
	74.73
	4.56

	TARDBP
	44.71
	73.62
	2.66

	IGLL5
	23.05
	73.53
	10.75

	FMR1
	71.13
	72.80
	2.06

	RPL10
	24.59
	72.54
	6.07

	PRMT1
	42.43
	69.75
	3.23

	SLC25A1
	33.99
	69.52
	6.43

	ZNF598
	98.58
	69.47
	1.99

	UBC
	76.99
	69.13
	11.82

	FUBP3
	61.60
	67.47
	2.45

	CSDE1
	88.83
	65.75
	1.63

	PHGDH
	56.61
	64.78
	2.81

	PPIA
	18.00
	63.18
	5.45

	SEC23A
	86.11
	62.56
	1.70

	PSMC5
	45.60
	62.11
	3.20

	IBA57
	38.13
	61.06
	4.21

	MAT2A
	43.63
	60.88
	3.80

	MCM5
	82.23
	60.21
	1.63

	EIF4G1
	175.38
	60.14
	0.88

	RTCB
	55.17
	60.03
	2.38

	ATP5F1B
	56.52
	59.90
	1.89

	NDUFA10
	40.72
	59.86
	3.38

	CAD
	242.83
	59.81
	0.54

	RPS7
	22.11
	59.47
	11.34

	PDCD2L
	39.39
	58.72
	3.35

	EIF3A
	166.47
	58.71
	0.65

	PRRC2B
	242.82
	58.45
	0.45

	PSMD3
	60.94
	58.23
	3.00

	AAAS
	59.54
	57.80
	2.01

	EEF1G
	50.09
	57.35
	2.97

	PEG10
	80.12
	57.24
	1.27

	CDKN2AIP
	61.09
	56.89
	2.41

	STOML2
	38.51
	56.45
	4.21

	WIZ
	178.56
	56.40
	0.79

	HSPA4
	94.27
	56.09
	1.67

	RPL15
	24.13
	56.06
	3.43

	RPL23
	14.86
	55.15
	10.71

	PPP2R1A
	65.27
	54.83
	1.70

	VARS1
	140.39
	52.50
	0.95

	VDAC2
	31.55
	52.43
	4.08

	PPP2CB
	35.55
	51.91
	3.56

	HSPB1
	22.77
	50.97
	4.88

	BAG2
	23.76
	50.95
	4.27

	NOP2
	89.25
	50.55
	1.11

	DHX30
	133.85
	50.53
	0.67

	DNAJA1
	44.84
	50.49
	3.27

	PPIF
	22.03
	50.40
	4.35

	SF3B2
	100.16
	49.98
	1.34

	DHRS7B
	35.10
	49.98
	3.69

	SND1
	101.93
	49.59
	1.43

	UMPS
	52.19
	49.37
	2.50

	FHL1
	36.24
	49.14
	3.72

	AIMP2
	35.33
	48.91
	2.81

	SEC61B
	9.97
	48.87
	15.63

	IP6K2
	49.15
	48.57
	2.35

	RPS24
	15.41
	48.33
	6.02

	PFKM
	85.13
	48.28
	2.18

	PAICS
	47.05
	48.23
	2.35

	ATP5PO
	23.26
	48.00
	6.57

	SEC23B
	86.42
	47.90
	2.22

	CCT5
	59.63
	47.87
	1.85

	TECR
	36.01
	47.41
	2.92

	BRD9
	66.96
	47.02
	1.84

	SLC25A10
	31.26
	46.90
	2.79

	YTHDF1
	60.84
	46.39
	1.61

	RPL17
	21.38
	46.04
	3.80

	LRPPRC
	157.81
	45.99
	0.79

	KHSRP
	73.07
	45.96
	1.83

	CDKN2A
	16.52
	45.87
	7.69

	LANCL2
	50.82
	45.24
	3.11

	RSL1D1
	54.94
	45.21
	2.65

	TRIM25
	70.93
	45.07
	1.43

	H3-5
	15.20
	44.89
	5.19

	GTF2I
	112.35
	44.83
	1.60

	PPP2R2A
	51.66
	44.81
	2.46

	SNRPD3
	13.91
	44.71
	7.94
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