Supplement Table 1 Baseline characteristics of patients used in ccRCC, LSCC, and GBM cohorts
	Characteristic
	ccRCC-TCGA
	ccRCC-CPTAC
	LSCC-TCGA
	LSCC-CPTAC
	GBM-TCGA
	GBM-CPTAC

	Patients, n
	489
	189
	453
	99
	323
	158

	Age, median (IQR), years
	61.1 (52.1-70.1)
	61.3 (52.3-68.2)
	68.7 (62.7-73.9)
	67.7 (61.6-72.8)
	59.4 (50.2-68.2)
	60.5 (50.9-69.1)

	Follow-up / OS time, median (IQR), days
	1170 (528-1893)
	896 (345-1766)
	671 (324-1260)
	1376 (444-1777)
	357 (181-603)
	402 (238-763)

	Slides used, median (IQR)
	1 (1-1)
	1 (1-1)
	1 (1-1)
	1 (1-1)
	1 (1-2)
	2 (1-3)

	Vital status / Event, n (%)
	-
	-
	-
	-
	-
	-

	  Death event
	167 (34.2)
	31 (16.4)
	192 (42.4)
	32 (32.3)
	270 (83.6)
	114 (72.2)

	  Censored / alive
	322 (65.8)
	158 (83.6)
	261 (57.6)
	67 (67.7)
	53 (16.4)
	44 (27.8)

	Gender, n (%)
	-
	-
	-
	-
	-
	-

	  Male
	308 (65.0)
	139 (73.5)
	313 (77.5)
	77 (81.9)
	167 (63.0)
	93 (58.9)

	  Female
	166 (35.0)
	50 (26.5)
	91 (22.5)
	17 (18.1)
	98 (37.0)
	65 (41.1)

	Pathologic T stage, n (%)
	-
	-
	-
	-
	-
	-

	  T1
	241 (50.8)
	98 (52.1)
	83 (20.5)
	14 (14.9)
	-
	-

	  T2
	61 (12.9)
	22 (11.7)
	252 (62.4)
	57 (60.6)
	-
	-

	  T3
	162 (34.2)
	66 (35.1)
	50 (12.4)
	21 (22.3)
	-
	-

	  T4
	10 (2.1)
	2 (1.1)
	19 (4.7)
	2 (2.1)
	-
	-

	Pathologic N stage, n (%)
	-
	-
	-
	-
	-
	-

	  N0
	217 (45.8)
	48 (25.4)
	262 (64.9)
	61 (64.9)
	-
	-

	  N1
	12 (2.5)
	7 (3.7)
	102 (25.2)
	17 (18.1)
	-
	-

	  N2
	0 (0.0)
	0 (0.0)
	30 (7.4)
	13 (13.8)
	-
	-

	  N3
	0 (0.0)
	0 (0.0)
	5 (1.2)
	0 (0.0)
	-
	-

	  NX
	245 (51.7)
	134 (70.9)
	5 (1.2)
	3 (3.2)
	-
	-

	Pathologic M stage, n (%)
	-
	-
	-
	-
	-
	-

	  M0
	379 (80.3)
	62 (32.8)
	342 (85.5)
	45 (47.9)
	-
	-

	  M1
	71 (15.0)
	4 (2.1)
	6 (1.5)
	0 (0.0)
	-
	-

	  MX
	22 (4.7)
	123 (65.1)
	52 (13.0)
	49 (52.1)
	-
	-

	Pathologic stage, n (%)
	-
	-
	-
	-
	-
	-

	  Stage I
	235 (49.8)
	96 (50.8)
	203 (50.8)
	33 (35.1)
	-
	-

	  Stage II
	49 (10.4)
	20 (10.6)
	128 (32.0)
	41 (43.6)
	-
	-

	  Stage III
	114 (24.2)
	54 (28.6)
	63 (15.8)
	19 (20.2)
	-
	-

	  Stage IV
	74 (15.7)
	19 (10.1)
	6 (1.5)
	1 (1.1)
	-
	-

	KPS, median (IQR)
	-
	-
	-
	-
	80 (80-80)
	-

	G-CIMP status, n (%)
	-
	-
	-
	-
	-
	-

	  NON G-CIMP
	-
	-
	-
	-
	226 (92.6)
	-

	  G-CIMP
	-
	-
	-
	-
	18 (7.4)
	-

	Gene expression subtype, n (%)
	-
	-
	-
	-
	-
	-

	  Classical
	-
	-
	-
	-
	80 (32.4)
	-

	  Mesenchymal
	-
	-
	-
	-
	64 (25.9)
	-

	  Neural
	-
	-
	-
	-
	33 (13.4)
	-

	  Proneural
	-
	-
	-
	-
	70 (28.3)
	-



Supplement Table 2 Multivariate cox regression analysis of PD and AREA_CV
	Variable
	HR
	p

	Low area_cv
	0.590 
	0.007 

	Low pd
	1.627 
	0.007 

	age
	1.032 
	<0.001 

	MALE
	1.176 
	0.369 

	M1
	2.057 
	0.509 

	N1
	1.074 
	0.881 

	NX
	0.706 
	0.047 

	T2
	0.219 
	0.015 

	T3
	0.340 
	0.036 

	T4
	0.580 
	0.354 

	Stage II
	5.814 
	0.012 

	Stage III
	6.235 
	0.001 

	Stage IV
	7.979 
	0.079 
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Supplementary Figure 1. Decision curve analysis and time-dependent AUC evaluation of the TEL risk model.
A-C, Decision curve analysis (DCA) and time-dependent area under the receiver operating characteristic curve (AUC) of the Tissue Ecological Landscape (TEL)-based survival model in ccRCC, LSCC, and GBM, respectively. DCA was performed in both TCGA training cohorts and CPTAC external validation cohorts to evaluate the clinical net benefit of the TEL model across different threshold probabilities. Time-dependent AUC curves show the dynamic discriminative performance of the TEL risk score over follow-up time in the training and test cohorts. For ccRCC and LSCC, DCA was evaluated at 1, 3, and 5 years; for GBM, DCA was evaluated at 1, 2, and 3 years.
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Supplementary Figure 2. Kaplan–Meier survival analysis of TEL-defined risk groups in TCGA training cohorts.
A, Kaplan–Meier curves comparing overall survival between TEL-defined low-risk and high-risk groups in the TCGA training cohorts for ccRCC, GBM, and LSCC (Left, Middle, Right). Patients were stratified according to cancer-specific TEL risk score cutoffs determined in the training cohort. Across all three cancer types, patients in the high-risk group showed significantly worse overall survival than those in the low-risk group. Hazard ratios are shown with 95% confidence intervals, and P values were calculated using the log-rank test.
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