Supplementary Tables
Table S1. Oligonucleotides used in this study.
	DUplexName
	SenseSeq5'→3'
	AntiSeq
	[bookmark: OLE_LINK4]nmol/tube
	OD/tube
	Tube

	PSMD12 (human)-1
	GACAAGAAGUUAGAAGAAATT
	UUUCUUCUAACUUCUUGUCTT
	3.13
	1
	2

	PSMD12 (human)-2
	GAUACUCUACGAAUGGUUATT
	UAACCAUUCGUAGAGUAUCTT
	3.11
	1
	2

	PSMD12 (human)-3
	CAGUAGUGAAGAUGUGCUATT
	UAGCACAUCUUCACUACUGTT
	3.19
	1
	2

	PSMD12 (human)-4
	GCCUAGCUGUGAAGGAUUATT
	UAAUCCUUCACAGCUAGGCTT
	3.25
	1
	2

	Negative control
	UUCUCCGAACGUGUCACGUTT
	ACGUGACACGUUCGGAGAATT
	3.26
	1
	1

	NC-5'FAM
	UUCUCCGAACGUGUCACGUTT
	ACGUGACACGUUCGGAGAATT
	3.26
	1
	1

	EOMES (human)-1
	CACCGAUAUUACUCAACUATT
	UAGUUGAGUAAUAUCGGUGTT
	3.12
	1
	2

	EOMES (human)-2
	GAAUCUGAAUAUACUUCUATT
	UAGAAGUAUAUUCAGAUUCTT
	3.32
	1
	2

	Human GAPDH
	GUAUGACAACAGCCUCAAGTT
	CUUGAGGCUGUUGUCAUACTT
	3.25
	1
	1


Table S2. Primary antibody for WB and Immunofluorescence.
	Antibody
	Manufacturer
	Diluted

	PSMD12
	Proteintech，11412-1-AP
	1:1000

	EOMES
	Proteintech，28316-1-AP
	1:1000

	β-actin
	[bookmark: OLE_LINK12]ZSGB-BIO, TA-09
	1:1000


IF：Immunofluorescence 
Table S3. PCR primer sequences.
	Name
	Primer Sequences

	homo PSMD12 
	F:GGTCCTCACTTTAATCCTCT

	
	R:CTTCATTTCCACCTTTGC

	homo EOMES 
	F:CCCAGACCCAACCTTTCC

	 
	R:GAGCCAATTTCCTCTTTCACTT

	homo β-actin 
	F:GGCACCCAGCACAATGAA

	
	R:TAGAAGCATTTGCGGTGG




[bookmark: OLE_LINK1]Table S4. The result of survival analyses of 9 overlapped genes in the treatment-naive patients with stage I–III disease.
	Symbol
	log-rank P
	Cox P
	HR
	95% CI lower
	95% CI upper

	FOS
	0.0896
	0.1003
	0.4118
	0.1429
	1.1863

	COX7A2
	0.3677
	0.3717
	1.5691
	0.5840
	4.2160

	MEA1
	0.2002
	0.2081
	1.9177
	0.6958
	5.2857

	OXER1
	0.5009
	0.5030
	0.7134
	0.2656
	1.9162

	PSMD12
	0.0023
	0.0070
	5.6581
	1.6072
	19.9191

	HS6ST2
	0.4372
	0.4401
	1.4759
	0.5494
	3.9649

	RBAK
	0.2834
	0.2894
	1.7287
	0.6279
	4.7591

	PEX6
	0.9852
	0.9852
	1.0093
	0.3786
	2.6903

	OGFRL1
	0.7016
	0.7020
	0.8246
	0.3070
	2.2146


Table S5. The composition of PSMD12 upstream ML-hGRN.
	Gene id
	Symbol
	Direction
	Layer

	5718
	PSMD12
	1
	0

	8320
	EOMES
	-1
	1

	4605
	MYBL2
	1
	1

	6929
	TCF3
	1
	2

	2103
	ESRRB
	-1
	2 

	1869
	E2F1
	1
	2

	6688
	SPI1
	-1
	3

	9070
	ASH2L
	1
	3

	23512
	SUZ12
	1
	3

	7157
	TP53
	-1
	3

	2624
	GATA2
	-1
	3

	23309
	SIN3B
	-1
	3

	5978
	REST
	-1
	3

	6045
	RNF2
	1
	3

	6722
	SRF
	-1
	3

	4089
	SMAD4
	1
	4


Table S5 (continue)
	Gene id
	Symbol
	Direction
	Layer

	4609
	MYC
	1
	4

	9314
	KLF4
	-1
	4

	1874
	E2F4
	-1
	4

	2099
	ESR1
	-1
	4

	1051
	CEBPB
	-1
	4

	3214
	HOXB4
	-1
	4

	23569
	PADI4
	-1
	4

	1523
	CUX1
	-1
	4

	7022
	TFAP2C
	1
	5

	64710
	NUCKS1
	1
	5

	5885
	RAD21
	1
	5

	7764
	ZNF217
	1
	5

	6597
	SMARCA4
	1
	5

	571
	BACH1
	1
	5

	5916
	RARG
	-1
	5

	688
	KLF5
	1
	5

	8726
	EED
	1
	5

	2623
	GATA1
	-1
	5

	6664
	SOX11
	1
	6

	55758
	RCOR3
	-1
	6

	80312
	TET1
	-1
	6

	112939
	NACC1
	-1
	6

	22823
	MTF2
	1
	7

	22803
	XRN2
	1
	7

	1105
	CHD1
	1
	8

	4086
	SMAD1
	1
	9







[bookmark: _GoBack]Table S6. Fisher excel of numbers of high- and low-PSMD12 expression in stages and pathological subtypes.

	
	Characteristics
	High
	Low
	P Value

	Stages
	I
	77
	99
	0.4647

	
	II
	52
	51
	

	
	III
	45
	39
	

	
	IV
	12
	13
	

	Pathologic subtypes
	Acinar cell carcinoma
	4
	10
	0.2965

	
	Adenocarcinoma with mixed subtypes
	38
	61
	

	
	Bronchiolo-alveolar carcinoma
	11
	8
	

	
	Clear cell adenocarcinoma
	1
	0
	

	
	Micropapillary carcinoma
	1
	1
	

	
	Mucinous adenocarcinoma
	1
	7
	

	
	Papillary adenocarcinoma
	8
	12
	

	
	Signet ring cell carcinoma
	0
	1
	

	
	Solid carcinoma
	3
	2
	




Supplementary Figure
Figure S1. Flowchart of HMSRF algorithm. Target represents target genes; IG represents interesting gene PSMD12; TFi represents transcription factors within layer i of the network; TFs represents transcription factors.
[image: figS1]


Figure S2. The flow chart of PSMD12 selection.
[image: Figur S2 流程图-01]


Figure S3. Correlation analysis of LYNX1, PSMD12 and three nAChRs in GSE11969 dataset. (a) Correlation coefficient between PSMD12 and LYNX1 expressions. (b-d) Correlation coefficients between LYNX1 and three nAChRs expressions. (e-g) Correlation coefficients between PSMD12 and three nAChRs expressions.
[image: figS2]



[bookmark: _Hlk140177195][bookmark: _Hlk140177236]Supplementary Methods

The proliferation scores, stemness scores, hypoxia scores and immune scores of samples were calculated according to their algorithms described in their original literatures, which were briefly described in the Supplementary Methods.

Proliferation score. The proliferation score for a given sample was calculated by averaging the mRNA expression levels of 44 genes in the proliferation signature.1 The high proliferation score represents high proliferative capacity.

Stemness score. The ssGSEA2 on the 109 stemness-related gene signatures3 was performed to calculate the stemness score by using GSVA package in R. The high score represents high stemness of the tumours.

Hypoxia score. The hypoxia score for a given sample is defined as the median expression of the 26 hypoxia genes.4 The hypoxia score is then normalised between 0 and 1, where 0 represents the least hypoxic and 1 represents the most hypoxic.  

Immune score. ESTIMATE5 was introduced to estimate the immune score for a given sample by performing ssGSEA2 based on its mRNA expression profiles using estimate package in R. 
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