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Supplementary Figure S1. Distribution of 65 prognosis-related secretome genes with clinical outcomes in all cancer patients across 14 major solid tumors. 
Numbers in picture represent cancer types in which secretome gene expression levels were significantly associated with clinical outcomes, including patient survival (DFS and OS), stage (pathologic Stage and pathologic_T) and other clinical phenotypes (patient age, tumor necrosis percent, tumor nuclei percent, tumors cell percent in slides and tumor weight). 
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[bookmark: _GoBack]Supplementary Figure S2. Correlations of 6 secretome genes with immune modulator genes. 
Heatmap showing correlations among 6 secretome genes (bottom) and immune-inhibitor genes (A) and immune-stimulator genes (B).
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Supplementary Figure S3. Correlations of secretome genes with TIICs. 
The correlation between fractions of immune infiltration cells and expression levels of 21 core secretome gene (A) and 6 special secretome genes (B). Red and blue numbers indicate positive and negative correlations, respectively. Numbers show cancer types with significant gene pairs.

	Supplementary Table S1 Sample information and median TMB of 14 cancer types from TCGA database

	Name 
	Full Name
	Tumor
	Normal
	Total
	median TMB

	BLCA
	Bladder Urothelial Carcinoma
	408
	19
	427
	2.96

	BRCA
	Breast invasive carcinoma
	1100
	112
	1212
	0.78

	COAD
	Colon adenocarcinoma
	255
	19
	274
	2.22

	HNSC
	Head and Neck squamous cell carcinoma
	522
	44
	566
	1.84

	KICH
	Kidney Chromophobe
	66
	25
	91
	0.31

	KIRC
	Kidney renal clear cell carcinoma
	534
	72
	606
	0.94

	KIRP
	Kidney renal papillary cell carcinoma
	291
	32
	323
	1.06

	LIHC
	Liver hepatocellular carcinoma
	372
	51
	423
	1.5

	LUAD
	Lung adenocarcinoma
	517
	59
	576
	3.34

	LUSC
	Lung squamous cell carcinoma
	501
	51
	552
	4.04

	PRAD
	Prostate adenocarcinoma
	499
	51
	550
	0.47

	THCA
	Thyroid carcinoma
	511
	57
	568
	0.18

	UCEC
	Uterine Corpus Endometrial Carcinoma
	370
	11
	381
	1.71

	STAD
	Stomach and Esophageal carcinoma
	415
	46
	461
	2.16

	
	
	
	
	
	






	
Supplementary Table S2 the number of secretome genes associated with clinical outcomes across 14 solid tumors
	

	Cancer Type
	Expression ~ clinical outcomes
	
	Mutation ~ clinical outcomes

	
	OS
	DFS
	Stage
	TNM
	AGE
	Necrosis
	Nuclei
	Tumor_Cell
	Tumor_Weight
	
	OS
	DFS
	Stage
	TNM

	1 Type
	486
	508
	308
	301
	410
	323
	343
	305
	434
	
	117
	125
	302
	187

	2 Types
	296
	289
	346
	297
	377
	345
	370
	227
	338
	
	18
	23
	79
	37

	3 Types
	132
	84
	277
	220
	226
	251
	254
	171
	205
	
	4
	6
	13
	7

	4 Types
	34
	18
	162
	157
	110
	130
	113
	156
	91
	
	0
	1
	3
	0

	5 Types
	11
	3
	52
	77
	33
	61
	36
	112
	15
	
	0
	0
	1
	0

	6 Types
	1
	0
	18
	49
	6
	15
	10
	78
	3
	
	0
	0
	0
	0

	7 Types
	0
	0
	5
	22
	2
	1
	3
	30
	1
	
	0
	0
	0
	0

	8 Types
	0
	0
	0
	4
	0
	2
	0
	3
	0
	
	0
	0
	0
	0

	9 Types
	0
	0
	0
	0
	0
	1
	0
	1
	0
	
	0
	0
	0
	0

	10 Types
	0
	0
	0
	0
	0
	0
	0
	1
	0
	
	0
	0
	0
	0





	

Supplementary Table S3 Expression and genetic alteration of 6 secretome genes associated with clinical outcomes across 14 solid tumors

	gene
	Expression ~ clinical outcome
	
	Mutation ~ survival

	
	DFS
	OS
	Stage
	TNM
	Age
	Necrosis
	Nuclei
	Tumor_Cell
	Tumor_Weight
	
	OS
	DFS

	CLEC18B
	0
	0
	0
	0
	0
	0
	2
	1
	0
	
	0
	0

	COL21A1
	0
	0
	0
	0
	1
	2
	0
	2
	1
	
	0
	0

	FGA
	1
	0
	2
	2
	0
	0
	0
	0
	0
	
	2
	0

	KNG1
	0
	0
	2
	1
	0
	0
	0
	0
	0
	
	2
	0

	REG3G
	0
	0
	1
	1
	0
	0
	0
	0
	0
	
	2
	0

	TG
	1
	0
	1
	1
	0
	0
	1
	0
	0
	
	6
	0







Supplementary Table S4 Literature support for the 21 core secretome genes 
	Name
	Cancer Type
	Note
	Ref.

	A2M
	Lung squamous cell carcinoma
	The current study showed that CENPE, NCAPH, MYH11, LRRK2, HSD17B6, and A2M might be the key genes contributed to tumorigenesis or tumor progression in non-small cell lung cancer.
	1

	A2M
	Prostate cancer
	Sufficient Prostate‐Specific Antigen is produced in advanced prostate cancer to alter total A2M levels, and can degrade circulating peptide hormones.
	2

	A2M
	Pancreatic cancer
	Three (MMP7, FOS and A2M) out of the seven predicted gene markers were found to encode proteins secreted into urine, providing potential diagnostic evidences for pancreatic cancer.
	3

	A2M
	gastric adenocarcinoma
	Circulating A2M elevation may be implicated in the development of postoperative depression in these patients.
	4

	A2M
	Breast cancer
	A2M modulates tumour cell adhesion, migration and growth by inhibition of tumour promoting signalling pathways.
	5

	A2M
	Gliomas
	α2-Macroglobulin Inhibits the Malignant Properties of Astrocytoma Cells by Impeding β-Catenin Signaling.
	6

	ADAMTS12
	Colorectal cancer
	ADAMTS12 expression may be a good prognostic marker for colorectal cancer.
	7

	ADAMTS12
	Breast cancer
	Concomitant detection of ADAMTS-12 and fibulin-2 could be a good prognosis marker in breast cancer diagnosis.
	8

	ADAMTS12
	Gastric cancer
	The ADAMTS family (6, 7, 12, 15, and 18) of genes was closely related to the prognosis of GC, and their high expression levels were associated with poor prognosis and survival time.
	9

	ADAMTS12
	Ovarian cancer
	Tumor levels of ADAM12 mRNA were also associated with shorter progression-free and overall survival as well as with lymphatic and vascular invasion, and residual tumor volume following cytoreductive surgery.
	10

	AEBP1
	Gastric cancer
	AEBP1 might be served as a promising prognostic indicator and a potential therapeutic target in human gastric cancer.
	11

	AEBP1
	colon cancer
	EBP1 silencing suppressed colon adenocarcinoma cell proliferation, migration, and invasion, whereas the upregulation of AEBP1 promoted these behaviors.
	12

	AEBP1
	Gliomas
	AEBP1 exerts its tumor-promoting effects by mainly activating mTOR pathway in Glioma.
	13

	COL12A1
	gastric cancer
	The results highlighted the importance of COL12A1 in gastric cancer and suggested its potential role as a candidate for clinical outcome prediction and targeted therapy in patients with gastric cancer
	14

	COL12A1
	Colorectal cancer
	COL12A1 might work as diagnostic, therapeutic, and prognostic biomarker for CRC in the future.
	15

	COL15A1
	cervical carcinoma
	COL15A was found to suppress tumorigenesis in a dose- dependent manner in human cervical carcinoma cell line.
	16

	COL1A2
	Gastric cancer
	COL1A2 is a Novel Biomarker to Improve Clinical Prediction in Human Gastric Cancer.
	17

	COL1A2
	Colorectal cancer
	COL1A2 as a novel tumor suppressor in colorectal cancer and provided a potential therapeutic approach to treat colorectal cancer.
	18

	COL1A2
	Ovarian cancer
	Certain collagen genes, including COL11A1, COL1A1 and COL1A2, may also influence the metastasis of EOC through the ECM-receptor interaction and cell adhesion signaling pathways.
	19

	COL1A2
	Lung cancer
	COL1A1, COL1A2, COL3A1 and DCN could be regarded as novel potential biomarkers that predict progression from smokers to lung adenocarcinoma.
	20

	COL1A2
	Breast cancer
	The combined studies highlight the importance of these osteogenic genes, COL1A1 and COL1A2, and their relationship to both breast cancer development and later spinal metastases.
	21

	COL1A2
	Pancreatic cancer
	MiR-25-3p could suppress the expression of COL1A2 and inhibit the proliferation, migration and invasion of pancreatic cancercells which provided a new idea for the detection and treatment of pancreatic cancer.
	22

	COL1A2
	Head and Neck squamous cell carcinoma
	Hypermethylation of collagen α2 (I) gene (COL1A2) is an independent predictor of survival in head and neck cancer
	23

	COL24A1
	Hepatocellular carcinoma 
	The overexpression of COL24A1 in hepatocellular carcinoma may help diagnose hepatocellular carcinoma and evaluate prognosis.
	24

	COL24A1
	Head and Neck squamous cell carcinoma

	the upregulation of COL22A1 and COL24A1 mRNA may play a critical role in the progression of head and neck squamous cell carcinoma and provide useful information as a prognostic predictor for head and neck squamous cell carcinoma patients.
	25

	COL4A1
	Gastric cancer
	COL4A1 may promote gastric carcinoma recurrence and could be used as a therapeutic target for gastric carcinoma recurrence.
	26

	COL4A1
	Breast cancer
	COL4A1 expression can be used as a biomarker of better prognosis of breast cancer patients receiving neoadjuvant chemotherapy.
	27

	COL4A1
	Hepatocellular carcinoma 
	High level of COL4A1 may be a potential biomarker for diagnosis and treatment with FAK or Src inhibitor for hepatocellular carcinoma.
	28

	COL4A1
	Renal cancer
	The MMP2, DCN, COL4A1, CASR, GPR4, UTS2, and LDLR genes might be used as potential targets to improve diagnosis and immunotherapy biomarkers for renal cell carcinoma.
	29

	COL5A2
	Bladder cancer
	COL5A2 was correlated with poor clinical outcomes and survivals of patients with bladder cancer, suggesting that it could be regarded as a biomarker of bladder cancer.
	30

	COL5A2
	Gastric cancer
	High COL5A2 expression is associated with a poor prognosis in gastric cancer, and may be a novel therapeutic target for gastric cancer.
	31,32

	COL5A2
	Breast cancer
	Increase of COL5A1 reflects tumor progression and may serve as a novel biomarker and therapeutic target for the treatment of breast invasive ductal carcinoma.
	33(p1)

	COL6A3
	Pancreatic cancer
	SPARC, COL6A3, and FBN1 play an important role in tumor-related immune infiltration and may be ideal targets for immune therapy against pancreatic ductal adenocarcinoma.
	34

	COL6A3
	Colorectal cancer
	COL6A3 may be a promising biomarker or target for the prognosis and treatment of colorectal cancer.
	35

	COL6A3
	Lung cancer
	The potential associations between COL6A3 polymorphisms and lung cancer risk, which may contribute to the identification of lung cancer patients in a Chinese population.
	36

	F8
	Pancreatic cancer
	Pancreatic cancer was associated with increased fibrinogen and factor VIII.
	37

	FBN1
	Pancreatic cancer
	SPARC, COL6A3, and FBN1 play an important role in tumor-related immune infiltration and may be ideal targets for immune therapy against pancreatic cancer.
	34

	FBN1
	Breast cancer
	FBN1 may be of relevance to processes underlying spread of breast cancer to the lymph nodes.
	38

	FBN1
	Ovarian cancer
	Four hub genes (COL6A3, CRISPLD2, FBN1 and SERPINF1) were identified to be associated with the prognosis in ovarian cancer, which might be used as monitoring biomarkers to evaluate survival time of ovarian cancer patients.
	39

	FBN1
	Colorectal cancer
	PARC, DCN, FBN1, WWTR1, TAGLN, DDX28 and CSDC2 may contribute to the development of early-onset colorectal cancer and may serve as potential diagnostic biomarkers.
	40

	FLT4
	Colorectal cancer
	FLT4 is identified as a marker of metastatic disease, and as a response marker for small molecule therapeutics that inhibit colorectal cancer metastasis.
	41

	FLT4
	clear cell renal cell carcinoma
	Clinical and mechanistic data identify germline genetic variants in VEGFA and FLT4 as markers of survival in patients with metastatic renal cell carcinoma.
	42

	FLT4
	Lung cancer
	Flt-4-positive endothelial cell density, not Flt-4 status in tumor cells, was a significant prognostic factor in non-small cell lung cancer.
	43

	FN1
	Gastric cancer
	the expression of FN1 in GC tissues is upregulated compared with adjacent normal tissues, and it is a potential biomarker of poor prognosis in patients with gastric cancer.
	44

	FN1
	renal cell carcinoma
	FN1 mRNA expression might serve as a marker for renal cell carcinoma aggressiveness.
	45

	FN1
	Thyroid cancer
	Silencing of FN1 in TPC-1 and BCPAP thyroid cancer cells significantly reduced proliferation, adhesion, migration, and invasion in both cell lines.
	46

	FN1
	Breast cancer
	Systematic identification of the key candidate genes in breast cancer stroma.
	47

	FN1
	Gliomas 
	The prominent role played by FN1 in stimulating glioma growth, invasion, and survival through the activation of the PI3K/AKT signaling pathway.
	48

	FN1
	Colorectal cancer
	HMGA2 bound directly to the promoters of FN1 and IL11 and significantly induced their transcriptional activities.
	49

	LAMB3
	Thyroid cancer
	knockdown of LAMB3 inhibited the proliferation, colony formation, migration, and invasive capacity of papillary thyroid cancer.
	50

	POSTN
	Colorectal cancer
	POSTN overexpression in tumor stroma of colorectal cancers could be a possible candidate marker for predicting poor prognosis in patients with colorectal cancers.
	51

	POSTN
	Colon cancer
	Survival-promoting function is crucial for periostin to promote tumor metastasis of colon cancer.
	52

	POSTN
	Head and Neck squamous cell carcinoma
	CAF-derived POSTN might promote cancer stemness via interacting with PTK7 in head and neck squamous cell carcinoma, suggesting that the combination of POSTN and PTK7 might be a potential prognostic and diagnostic indicator and a promising therapeutic target.
	53(p7)

	POSTN
	Pancreatic cancer
	two four-hub gene modules as specific predictive signatures for the diagnosis and prognosis of pancreatic cancer, which may bring new sight for the clinical practice of pancreatic cancer.
	54

	POSTN
	Prostate cancer
	POSTN is associated with poor clinical features and worse outcome in patients with prostate cancer.
	55

	SEMA3C
	Breast cancer
	Increased expression of SEMA3C may be modulating breast cancer progression and angiogenesis, and could represent a biomarker of metastatic disease.
	56

	SEMA3C
	Cervical cancer
	SEMA3C is correlated with poor prognosis of cervical cancer patients and promotes tumor growth via the activation of the p-ERK pathway.
	57

	SEMA3C
	Gliomas 
	Increased levels of Sema3C protein may be associated with the progression of glioma tumor and has a potential as a prognostic marker for outcome of glioma patients.
	58

	SEMA3C
	Prostate cancer
	SEMA3C promotes migration and invasion in vitro and cell dissemination in vivo.
	59

	SLIT3
	Hepatocellular carcinoma 
	Restoration or overexpression of Slit3 is a potential therapeutic approach to repress the tumor growth and enhance the efficacy of chemotherapeutic agents.
	60

	SLIT3
	Lung cancer
	Slit3 is a potential tumor suppressor in lung adenocarcinoma.
	61

	TEK
	Lung cancer
	Expressions of 14 hub genes were associated with prognosis of NSCLC patients, providing provide some potential underlying biomarkers for non-small cell lung cancer.
	62

	TEK
	Clear cell renal cell carcinoma
	TEK is a potential biomarker for clear cell renal cell carcinoma.
	63

	VCAN
	Clear cell renal cell carcinoma
	the oncogenic role of VCAN in renal cell carcinogenesis and suggests that this gene has therapeutic and/or biomarker potential for renal cell cancer
	64

	VCAN
	Colon cancer
	VCAN is a promising biomarker to identify stage II-III patients at high risk of relapse who may benefit from intensive postoperative management.
	65

	VCAN
	Colorectal cancer
	VCAN and VEGF were associated with survival in CRC patients with PM after CRS and HIPEC. Independent validation in a well-defined patient cohort is required to confirm the putative prognostic role of these candidate biomarkers.
	66

	VCAN
	Gastric cancer
	VCAN is expressed at high levels in gastric cancer, and represents a potential independent molecular marker for diagnosis and prognosis of gastric cancer.
	67

	VWF
	Clear cell renal cell carcinoma
	The gene five genes in clear cell renal cell carcinoma pathogenesis, including ENO2, CCND1, PLT1, PLG and VWF, may serve as potential prognostic biomarkers in clear cell renal cell carcinoma.
	68

	VWF
	Colorectal cancer
	The association between higher mortality or thrombotic complications and increased platelet count, increased VWF:Ag levels and decreased ADAMTS13 activity in colorectal cancer.
	69

	VWF
	Hepatocellular carcinoma
	VWF is a potentially useful biomarker to diagnose severe liver fibrosis and predict hepatocellular carcinoma development.
	70
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