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Supplementary Table S1. Model diagnostics
	Model
	n
	Parameters
	Maximum VIF
	Maximum condition index
	Global PH χ²
	df
	P value

	Derivation: clinical + FNCLCC
	220
	7
	2.809
	3.093
	9.248
	7
	0.235

	Derivation: continuous extension
	220
	9
	4.126
	4.084
	14.176
	9
	0.116

	Derivation: three-tier extension
	220
	9
	2.810
	3.476
	9.532
	9
	0.390

	G2 derivation: continuous
	128
	7
	1.196
	1.702
	4.382
	7
	0.735

	G2 derivation: three-tier
	128
	7
	1.257
	1.783
	5.330
	7
	0.620

	G2 validation: continuous
	63
	7
	1.248
	1.891
	7.944
	7
	0.338

	G2 validation: reduced three-tier
	63
	4
	1.365
	1.794
	3.490
	4
	0.479

	Derivation: G2/G3 risk-positioning
	193
	8
	1.475
	2.125
	9.562
	8
	0.297

	Validation: G2/G3 risk-positioning
	91
	8
	1.757
	2.433
	4.900
	8
	0.768


Condition indices were calculated from standardized design matrices. Global proportional-hazards tests used Schoenfeld residuals and rank-transformed event time. FNCLCC, French Federation of Cancer Centers Sarcoma Group; PH, proportional hazards; VIF, variance inflation factor.


Supplementary Table S2. Bootstrap internal validation of the categorical extension
	Metric
	Estimate

	Successful resamples
	1000

	Apparent C index
	0.783

	Mean bootstrap-sample C index
	0.792

	Mean original-sample test C index
	0.776

	Mean optimism
	0.016

	Optimism Monte Carlo SE
	0.0007

	Optimism 2.5th–97.5th percentiles
	-0.029 to 0.057

	Optimism-corrected C index
	0.768


The categorical extension contained nine regression parameters and 103 deaths in the derivation cohort. Monte Carlo standard error refers to the uncertainty in the mean optimism estimate across 1,000 bootstrap resamples.


Supplementary Table S3. Leave-one-center internal–external cross-validation of the categorical extension
	Held-out center
	n
	Deaths
	C-index
	3-year AUC
	5-year AUC
	5-year Brier

	Center A
	88
	53
	0.677
	0.680
	0.742
	0.208

	Center B
	72
	19
	0.738
	0.757
	0.754
	0.134

	Center C
	60
	31
	0.773
	0.873
	0.836
	0.158

	Center D
	58
	32
	0.768
	0.810
	0.811
	0.184

	Center E
	42
	20
	0.692
	0.708
	0.707
	0.237

	Mean
	320
	155
	0.729
	0.766
	0.770
	0.184


Each center was held out once for validation while the categorical extension was fitted in the remaining centers. The mean row reports the unweighted average of performance estimates across the five held-out centers; n and deaths report the combined totals. AUC, area under the curve.


Supplementary Table S4. Sensitivity analyses using alternative biomarker thresholds
	Threshold set
	Cohort
	Ki-67/HIF-1α cutoffs, %
	Group counts*
	HR per marker
	95% CI
	P value
	Single-high HR
	P value
	Double-high HR
	P value

	Lower cutoffs
	Derivation
	25/45
	52/46/30
	2.10
	1.47–3.02
	< 0.001
	3.11
	0.003
	4.61
	< 0.001

	
	Validation
	25/45
	21/23/19
	2.20
	1.25–3.88
	0.006
	1.87
	0.259
	4.69
	0.007

	Main cutoffs
	Derivation
	30/50
	59/43/26
	2.67
	1.81–3.94
	< 0.001
	3.30
	0.001
	7.15
	< 0.001

	
	Validation
	30/50
	23/24/16
	2.16
	1.27–3.68
	0.005
	1.68
	0.311
	4.42
	0.005

	Higher cutoffs
	Derivation
	35/55
	66/47/15
	2.42
	1.60–3.66
	< 0.001
	2.88
	0.002
	5.51
	< 0.001

	
	Validation
	35/55
	27/25/11
	2.65
	1.54–4.55
	< 0.001
	2.00
	0.149
	6.87
	< 0.001


*Group counts are ordered as double-low/single-high/double-high. Derivation estimates adjusted for age, tumor size, depth, margin, and high-risk histologic subtype. Validation estimates adjusted for age and tumor size. CI, confidence interval; HIF-1α, hypoxia-inducible factor 1α; HR, hazard ratio.


Supplementary Table S5. G2-specific sensitivity analyses for postoperative treatment and histologic subtype adjustment
	Sensitivity model
	Comparison or variable
	HR
	95% CI
	P value

	Postoperative-treatment adjustment
	Single-high vs double-low
	3.74
	1.77–7.92
	< 0.001

	
	Double-high vs double-low
	8.01
	3.51–18.27
	< 0.001

	
	Postoperative treatment
	1.83
	1.00–3.33
	0.049

	Separate histologic subtype indicators
	Single-high vs double-low
	3.19
	1.54–6.62
	0.002

	
	Double-high vs double-low
	6.99
	3.02–16.17
	< 0.001


Both models were restricted to derivation-cohort FNCLCC G2 tumors and used double-low as the reference. The postoperative-treatment model adjusted for age, tumor size, depth, margin, high-risk histologic subtype, and postoperative treatment. The separate-subtype model replaced the high-risk subtype indicator with indicators for the six histologic subtypes, using synovial sarcoma as the reference. CI, confidence interval; FNCLCC, French Federation of Cancer Centers Sarcoma Group; HR, hazard ratio.
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