Additional file 3 | The key pathways associated with cancer survival identified by PathGNN. "Score" indicates the median value of all patients' IG score in the pathway; "Scorez " indicates the z-transform value for IG score and represents correlation with clinical outcome. "Pvalue" represents the statistical difference between two groups that dichotomized by a median split of IG score in the specific pathways. "Score" indicates 

	Pathway
	Cancer
	Score
	Scorez
	Pvalue
	Ref

	Aberrant regulation of mitotic G1/S transition in cancer due to RB1 defects
	KIRC
	4.77E-16
	3.523
	7.86E-14
	[1]
	Sialic acid metabolism
	KIRC
	3.07E-16
	2.305
	7.86E-14
	[2]
	Iron uptake and transport
	KIRC
	2.24E-16
	2.286
	7.18E-14
	-

	Signaling by FGFR
	KIRC
	2.77E-16
	3.525
	1.93E-14
	[3]
	Stabilization of p53
	KIRC
	2.68E-16
	1.97
	7.67E-14
	[4]
	Aberrant regulation of mitotic G1/S transition in cancer due to RB1 defects
	LGG
	4.85E-15
	4.955
	2.69E-05
	[5, 6]
	Formation of Senescence-Associated Heterochromatin Foci (SAHF)
	LGG
	7.42E-15
	6.187
	3.23E-05
	-

	Extra-nuclear estrogen signaling
	LGG
	5.25E-15
	4.038
	1.14E-04
	-

	L1CAM interactions
	LGG
	3.66E-15
	2.668
	4.57E-05
	[7]
	MECP2 regulates neuronal receptors and channels
	LGG
	2.97E-15
	2.293
	1.01E-04
	[8]
	Nucleobase biosynthesis
	LGG
	2.79E-15
	2.132
	2.09E-06
	-

	Regulation of TP53 Expression and Degradation
	LGG
	3.85E-15
	3.927
	4.07E-05
	[9]
	Switching of origins to a post-replicative state
	LGG
	2.73E-15
	2.447
	8.03E-06
	-

	Zinc transporters
	LGG
	2.82E-15
	2.134
	6.89E-06
	-

	Aberrant regulation of mitotic cell cycle due to RB1 defects
	LUAD
	8.09E-18
	2.161
	2.30E-09
	[5, 6]
	Aberrant regulation of mitotic G1/S transition in cancer due to RB1 defects
	LUAD
	1.08E-17
	3.153
	1.82E-09
	[5, 6]
	Formation of Senescence-Associated Heterochromatin Foci (SAHF)
	LUAD
	8.45E-18
	2.589
	1.12E-09
	-

	Sialic acid metabolism
	LUAD
	1.82E-17
	5.14
	1.63E-09
	[2]
	Amino acids regulate mTORC1
	LUAD
	1.53E-17
	3.855
	1.96E-09
	[10]
	Assembly of collagen fibrils and other multimeric structures
	LUAD
	5.62E-18
	1.905
	7.14E-10
	-

	Asymmetric localization of PCP proteins
	LUAD
	4.36E-18
	1.952
	1.18E-09
	-

	B-WICH complex positively regulates rRNA expression
	LUAD
	1.95E-17
	5.007
	1.02E-08
	-

	E3 ubiquitin ligases ubiquitinate target proteins
	LUAD
	1.43E-17
	3.1
	1.15E-09
	[11]
	Metalloprotease DUBs
	LUAD
	5.34E-18
	2.104
	2.24E-09
	-

	Platelet activation, signaling and aggregation
	LUAD
	1.09E-17
	3.866
	5.89E-09
	[12]
	Regulation of RUNX3 expression and activity
	LUAD
	1.38E-17
	2.372
	1.59E-09
	[13]
	rRNA processing in the nucleus and cytosol
	LUAD
	5.96E-18
	1.928
	2.77E-10
	-

	RUNX1 regulates transcription of genes involved in differentiation of HSCs
	SKCM
	1.25E-15
	2.095
	6.09E-04
	[14]
	Metabolism of cofactors
	SKCM
	1.15E-15
	2.029
	8.68E-02
	-

	[bookmark: _Hlk112942898]Muscle contraction
	SKCM
	1.19E-15
	2.272
	3.15E-02
	-

	Signaling by ERBB4
	SKCM
	2.13E-15
	3.628
	1.54E-02
	[15]
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