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Supplementary Figure Legends
Supplementary Figure 1: Multivariate analysis of MAD2L1 expression in lung cancer patients. Kaplan-Meier survival curves were plotted for (A) OS+LUAD+Stage1 (n = 370), (B) OS+LUAD+Stage2 (n=136), (C) OS+LUAD+Stage3 (n=24), (D) OS+LUAD+Male (n=566), (E) OS+LUAD+Non-Smokers (n=192), (F) OS+LUAD+Smoker Male (n=319), (G) OS+LUAD+Male Non-Smokers (n=31), (H) OS+LUAD+Female Non-Smokers (n=161)
Supplementary Figure 2: Analysis of MAD2L1 expression in LUAD as compared to normal tissues based on (A) Patient’s gender, (B) Cancer Stages, (C) Smoking habits, and (D) Nodal metastasis status, MAD2L1 expression in TP53 mutant and non-mutant cases by using (E) UALCAN database, (F) TIMER2.0 database. Protein Expression of MAD2L1 was analyzed in LUAD Tumor vs. Normal using (G) UALCAN, (H) CancerProteome, and (I) Correlation between MAD2L1 gene and protein using CancerProteome database. 
Supplementary Figure 3: Transcription Factor Analysis. Correlation analysis between MAD2L1 and E2F1 (A) ENCORI, (B) OncoDB, (C) GEPIA2, (D) Cell cycle analysis using Cyclebase 3.0 database, Survival analysis using KM Plotter (E) OS (n = 2166), (F) OS+LUAD (n=1161), (G) OS+LUAD Smoker (n=546), (H) OS+LUAD Smoker Male (n=319), (I) OS+LUAD+Smoker Female (n=227).
Supplementary Figure 4: Analysis of FOXM1 expression in LUAD as compared to normal tissues based on (A) Patient’s gender, (B) Cancer Stages, (C) Smoking habits, and (D) Nodal metastasis status (E) Network analysis using miRNet database. (F-K) Downregulated miRNAs expression analysis using UALCAN. (F) hsa-let-7b (G) hsa-let-7g (H) hsa-mir-138-1 (I) hsa-mir-221 (J) hsa-mir-29c (K) has-mir-98.
Supplementary Figure 5: (A-D) Expression Analysis of miRNA hsa-let-7b-5p across various clinical parameters using UALCAN (A) Cancer Stages (B) Smoking habits, (C) Patient’s gender and (D) Nodal metastasis status. (E-I) Prognostic significance of lncRNA TMPO-AS1 in LUAD across multivariate parameters. Kaplan-Meier survival curves were plotted for (E) OS+LUAD+Stage1 (n=346), (F) OS+LUAD+Stage2 (n=118), (G) OS+LUAD Male (n=327), (H) OS+LUAD Female (n=287), (I) OS+LUAD+Female Smokers (n=69). (J-L) Expression Analysis of lncRNA TMPO-AS1 based on various clinical parameters using UALCAN (J) Cancer Stages, (K) Smoking habits and (L) Patient’s gender. 
Supplementary Figure 6: (A) ceRNA Network analysis of TMPO-AS1-hsa-let-7b-5p-MAD2L1-FOXM1 using miRNet database. (B-D) Gene Enrichment Analysis of MAD2L1 using GENI database. Role of MAD2L1 gene in (B) Biological Processes, (C) Cellular Components, and (D) Molecular Functions.
Supplementary Figure 7: (A-C) Gene Enrichment Analysis of FOXM1 using GENI database. Role of MAD2L1 gene in (A) Biological Processes, (B) Cellular Components, and (C) Molecular Functions.
Supplementary Figure 8: (A-C) Gene Enrichment Analysis of TMPO-AS1 using GENI database. Role of MAD2L1 gene in (A) Biological Processes, (B) Cellular Components, and (C) Molecular Functions.
Supplementary Figure 9: (A) Expression trend plot of four genes across pathological stages and (B) GSVA score box plot in normal vs tumor samples in LUAD using GSCA database. (C) GSVA score trend among stages and (D) score value box plot for each stage. (E) Expression trend plot of four genes along with TP53 tumor suppressor gene across pathological stages. 
Supplementary Figure 10: Immune cell infiltration analysis. Correlation of MAD2L1 with (A) Various Immune cell types using TIMER database (B) Different subsets of CD4+ T cells using TIMER2.0 database (C) Different subsets of B cells using TIMER2.0 database (D) CD4+ T cells using GSCA database.
Supplementary Figure 11: Tumor microenvironment correlation of MAD2L1 co-expressed genes with CD4+ T cells in LUAD by using TIMER database. (A) CCNA2, (B) BIRC5, (C) TTK, (D) NUF2, (E) NEK2, (F) EXO1, (G) CHEK1, (H) CDK1, (I) CDC6, and (J) CCNB1.




Supplementary Table 1: Inclusion and Exclusion criteria for Survival analysis
	S. No.
	Parameter
	Inclusion Criteria
	Exclusion Criteria

	Univariate analysis

	1.
	Survival profile
	OS, FP, PPS
	P value- <0.05
Hazard Ratio- ≥1
	P value- >0.05
Hazard Ratio- <1

	Multivariate analysis

	2.
	Histology
	OS+LUAD, OS+LUSC
	P value- <0.05
Hazard Ratio- ≥1
	P value- >0.05
Hazard Ratio- <1

	3.
	OS+LUAD+Gender

OS+LUAD+
Smoking history

	OS+LUAD+Female, OS+LUAD+Male, OS+LUAD+Smoker, OS+LUAD+Non-smoker
	P value- <0.05
Hazard Ratio- ≥1
	P value- >0.05
Hazard Ratio- <1

	4.
	OS+LUAD+Gender+
Smoking history

	OS+LUAD+Smoker female,
OS+LUAD+Smoker male
	P value- <0.05
Hazard Ratio- ≥1
	P value- >0.05
Hazard Ratio- <1



Supplementary Table 2: Correlation of Cell Cycle regulators and MAD2L1
	CDK’s
	4
	6
	2
	2
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	Cyclins
	D
	E
	A
	B

	CDK’s

	CDK
	4
	6
	2
	1

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	MAD2L1
	0.51
	2.81e-36
	0.27
	7.23e-11
	0.66
	1.27e-67
	0.88
	1.34e-175

	Cyclins

	
	D
	E
	A
	B

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	MAD2L1
	-0.134
	2.04e-03
	0.67
	9.20e-70
	0.05
	2.23e-01
	0.87
	7.18e-164




	Index
	Name
	P-value
	Adjusted p-value
	Odds Ratio
	Combined score

	1
	E2F1 human
	1.313e-13
	6.155e-12
	24.43
	724.50

	2
	E2F4 human
	1.353e-13
	6.155e-12
	115.28
	3415.78

	3
	E2F3 human
	2.238e-11
	6.789e-10
	181.40
	4448.31

	4
	YBX1 human
	7.232e-9
	1.645e-7
	52.86
	990.88

	5
	RBL2 mouse
	1.207e-7
	0.000002050
	138.15
	2200.74

	6
	TP53 human
	1.352e-7
	0.000002050
	12.60
	199.27

	7
	TRP53 mouse
	0.00002081
	0.0002706
	9.29
	100.11

	8
	FOXM1 human
	0.00007838
	0.0008916
	43.93
	415.32

	9
	ARID3A human
	0.0003664
	0.003705
	101.51
	803.12

	10
	E2F4 mouse
	0.001085
	0.009694
	50.74
	346.39


Supplementary Table 3: MAD2L1 associated Transcription Factors

Supplementary Table 4: Correlation analysis between TFs and MAD2L1
	Index
	Name
	(MAD2L1) R-value 

	1
	E2F1 human
	0.604

	2
	E2F4 human
	0.193

	3
	E2F3 human
	0.448

	4
	YBX1 human
	0.486

	5
	RBL2 mouse
	-

	6
	TP53 human
	-0.135

	7
	TRP53 mouse
	-

	8
	FOXM1 human
	0.770

	9
	ARID3A human
	0.159

	10
	E2F4 mouse
	-








Supplementary Table 5: Correlation of Cell Cycle regulators and FOXM1
	CDK’s
	4
	6
	2
	2
	1

	Cyclins
	D
	E
	A
	B

	CDK’s

	CDK
	4
	6
	2
	1

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	FOXM1
	0.411
	7.33e-23
	0.301
	1.79e-12
	0.713
	8.46e-83
	0.775
	2.22e-106

	Cyclins

	
	D
	E
	A
	B

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	FOXM1
	-0.048
	2.71e-01
	0.684
	8.42e-74
	-0.004
	9.35e-01
	0.795
	9.20e-116



Supplementary Table 6: Differential expression analysis of miRNAs
	Index
	miRNA
	Expression
	p- value

	1
	hsa-mir-26a-5p (26a-1)
	Upregulated
	3.26e-12

	2
	hsa-mir-26b-5p
	Upregulated
	7.17e-09

	3
	hsa-mir-1-3p (1-1)
	No Expression
	NA

	4
	hsa-let-7b-5p
	Downregulated
	5.75e-03

	5
	hsa-let-7g-5p
	Downregulated
	1.59e-05

	6
	hsa-mir-138-5p (138-1)
	Downregulated
	2.04e-02

	7
	hsa-mir-16-5p (16-2)
	Upregulated
	1.10e-03

	8
	hsa-mir-200b-3p
	Upregulated
	1.51e-09

	9
	hsa-mir-34a-5p
	Upregulated
	1.62e-12

	10
	hsa-mir-7-5p (7-1)
	Upregulated
	1.62e-12

	11
	hsa-mir-17-5p
	Upregulated
	1.62e-12

	12
	hsa-miR-181a-5p (181a-2)
	Upregulated
	3.96e-02

	13
	hsa-miR-196a-5p (196a-1)
	Upregulated
	1.57e-11

	14
	hsa-miR-203a-3p
	Upregulated
	8.88e-16

	15
	hsa-miR-20a-5p
	Upregulated
	1.62e-12

	16
	hsa-miR-221-3p
	Downregulated
	9.30e-01

	17
	hsa-miR-29b-3p (29b-1)
	Upregulated
	<1e-12

	18
	hsa-miR-29c-3p
	Downregulated
	2.69e-01

	19
	hsa-miR-98-5p
	Downregulated
	8.51e-01







Supplementary Table 7: Correlation analysis of miRNAs with MAD2L1 and FOXM1
	Index
	miRNA
	MAD2L1 (R Value)
	FOXM1 (R Value)

	1
	hsa-let-7b-5p
	-0.314
	-0.393

	2
	hsa-let-7g-5p
	-0.123
	-0.191

	3
	hsa-mir-138-5p 
	0.078
	0.020

	4
	hsa-miR-221-3p
	-0.045
	-0.075

	5
	hsa-miR-29c-3p
	-0.416
	-0.406

	6
	hsa-miR-98-5p
	0.106
	-0.003



Supplementary Table 8: lncRNAs associated with MAD2L1
	Index
	Name
	P-value
	Adjusted p-value
	Odds Ratio
	Combined score

	1
	RRM1-AS1
	1.344e-20
	4.166e-19
	1968.03
	90049.77

	2
	HMMR-AS1
	1.344e-20
	4.166e-19
	1968.03
	90049.77

	3
	PRC1-AS1
	1.309e-17
	1.623e-16
	865.13
	33631.66

	4
	SGO1-AS1
	1.309e-17
	1.623e-16
	865.13
	33631.66

	5
	DEPDC1-AS1
	1.309e-17
	1.623e-16
	865.13
	33631.66

	6
	H2AZ1-DT
	2.772e-12
	2.865e-11
	317.49
	8448.82

	7
	CSRP3-AS1
	6.977e-10
	4.806e-9
	209.42
	4415.27

	8
	CNOT10-AS1
	6.977e-10
	4.806e-9
	209.42
	4415.27

	9
	DIAPH3-AS1
	6.977e-10
	4.806e-9
	209.42
	4415.27

	10
	APOBEC3B-AS1
	1.207e-7
	5.757e-7
	138.15
	2200.74

	11
	LINC00691
	1.207e-7
	5.757e-7
	138.15
	2200.74

	12
	LINC01096
	1.207e-7
	5.757e-7
	138.15
	2200.74

	13
	LINC01775
	1.207e-7
	5.757e-7
	138.15
	2200.74

	14
	LINC01224
	0.00001419
	0.00004630
	87.89
	981.15

	15
	NCK1-DT
	0.00001419
	0.00004630
	87.89
	981.15

	16
	LINC02301
	0.00001419
	0.00004630
	87.89
	981.15

	17
	CDKN2A-DT
	0.00001419
	0.00004630
	87.89
	981.15

	18
	MAGEA4-AS1
	0.00001419
	0.00004630
	87.89
	981.15

	19
	TMPO-AS1
	0.00001419
	0.00004630
	87.89
	981.15

	20
	PRMT5-AS1
	0.001085
	0.002492
	50.74
	346.39




Supplementary Table 9:  Differential expression analysis of lncRNAs
	Index
	lncRNA
	Expression
	p- value

	1
	RRM1-AS1
	No Expression
	1.42e-04

	2
	HMMR-AS1
	No Expression
	2.09e-13

	3
	PRC1-AS1
	Upregulated
	1.16e-19

	4
	SGO1-AS1
	No Expression
	3.91e-03

	5
	DEPDC1-AS1
	Upregulated
	6.23e-27

	6
	H2AZ1-DT
	Upregulated
	7.78e-08

	7
	CSRP3-AS1
	Downregulated
	7.74e-02

	8
	CNOT10-AS1
	No Expression
	4.50e-03

	9
	DIAPH3-AS1
	No Expression
	NA

	10
	APOBEC3B-AS1
	No Expression
	NA

	11
	LINC00691
	No Expression
	5.33e-03

	12
	LINC01096
	No Expression
	2.98e-12

	13
	LINC01775
	Upregulated
	3.60e-36

	14
	LINC01224
	Upregulated
	3.17e-16

	15
	NCK1-DT
	Upregulated
	1.24e-17

	16
	LINC02301
	No Expression
	6.73e-06

	17
	CDKN2A-DT
	No Expression
	1.87e-21

	18
	MAGEA4-AS1
	No Expression
	NA

	19
	TMPO-AS1
	Upregulated
	6.31e-53

	20
	PRMT5-AS1
	Upregulated
	1.59e-25



Supplementary Table 10: Correlation analysis of lncRNAs with MAD2L1, FOXM1 and hsa-let-7b-5p
	Index
	lncRNA
	MAD2L1 (R Value)
	FOXM1 (R Value)
	hsa-let-7b-5p
(R Value)

	1
	PRC1-AS1
	0.061
	0.182
	-0.301

	2
	DEPDC1-AS1
	0.549
	0.471
	-0.107

	3
	LINC01775
	0.455
	0.503
	-0.125

	4
	LINC01224
	0.296
	0.326
	-0.211

	5
	TMPO-AS1
	0.565
	0.659
	-0.277

	6
	PRMT5-AS1
	-0.009
	0.050
	-0.229


H2AZ1-DT* and NCK1-DT* Not found in ENCORI





Supplementary Table 11: Survival analysis of TMPO-AS1
	S.NO.
	Gene
	Index
	Patient Number
	Hazard Ratio
	CI
	Log(P)
	Low Expression Cohort
	High Expression Cohort

	1
	TMPO-AS1
	OS
	1411
	1.5
	1.29-1.74
	7.2e-08
	99.43
	52.97

	
	
	FP
	874
	1.9
	1.52-2.38
	8.1e-09
	41.4
	13

	
	
	PPS
	242
	1.77
	1.32-2.39
	0.00013
	16.34
	8

	Histology

	2
	
TMPO-AS1
	Adenocarcinoma
	672
	2.16
	1.69-2.76
	4.1e-10
	133.57
	63

	
	
	Squamous cell Carcinoma
	527
	0.87
	0.7-1.1
	0.25
	52
	65.57

	OS + LUAD + Stages

	3
	TMPO-AS1
	Stage1
	346
	2.65
	1.72-4.09
	4.4e-06
	108.97
	40.21

	
	
	Stage2
	118
	2.1
	1.22-3.61
	0.0061
	119.87
	42.38

	
	
	Stage3
	21
	0.45
	0.14-0.44
	0.17
	33.83
	81.1

	OS + LUAD + Gender

	4
	TMPO-AS1
	
Male
	327
	1.95
	1.39-2.73
	9.1e-05
	195
	55

	
	
	
Female
	287
	2.83
	1.84-4.35
	7.2e-07
	112.67
	75.43

	OS + LUAD + Smoking History

	5
	TMPO-AS1
	Smoker
	231
	2.34
	1.41-3.88
	0.00066
	NA
	NA

	
	
	Non-Smoker
	140
	2.21
	0.93-5.22
	0.064
	NA
	NA

	OS + LUAD + Smoking History + Gender

	6

	TMPO-AS1
	Smoker
	Male
	162
	2.33
	1.28-4.25
	0.0046
	NA
	NA

	
	
	
	Female
	69
	3.13
	1.18-8.29
	0.016
	NA
	NA

	
	
	Non-smokers
	Male
	22
	3.7
	0.38-35.91
	0.23
	NA
	NA

	
	
	
	Female
	118
	1.45
	0.59-3.59
	0.41
	NA
	NA




Supplementary Table 12: Correlation of Cell Cycle regulators with TMPO-AS1 and hsa-let-7b-5p
	[bookmark: _Hlk173752981]CDK’s
	4
	6
	2
	2
	1

	Cyclins
	D
	E
	A
	B

	CDK’s

	CDK
	4
	6
	2
	1

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	hsa-let-7b-5p
	-0.176
	6.27e-05
	-0.013
	7.63e-01
	-0.285
	4.65e-11
	-0.319
	1.47e-13

	TMPO-AS1
	0.242
	1.79e-08
	0.200
	3.58e-06
	0.646
	1.84e-63
	0.626
	1.22e-58

	Cyclins

	
	D
	E
	A
	B

	
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value
	r-value
	p-value

	hsa-let-7b-5p
	0.047
	2.86e-01
	-0.315
	2.91e-13
	0.080
	7.16e-02
	-0.378
	8.46e-19

	TMPO-AS1
	-0.243
	1.73e-08
	0.522
	4.03e-38
	0.060
	1.71e-01
	0.581
	9.95e-49
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Supplementary Figure 4
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Supplementary Figure 5
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