Supplementary information 
Supplementary Table 1. Elbow points of AS and FGA calling cutoffs for pan-cancer and individual cancer types. The elbow points of cutoffs (|log2 copy ratio|) for AS and FGA are calculated with a 1000-replicate bootstrapping. 

	Cancer type
	Elbow point of AS 
(mean [95% CI])
	Elbow point of FGA 
(mean [95% CI])

	Renal cell carcinoma
	0.14 [0.13, 0.16]
	0.14 [0.12, 0.16]

	Colorectal cancer
	0.15 [0.12, 0.19]
	0.15 [0.12, 0.19]

	Head and neck cancer
	0.15 [0.13, 0.17]
	0.15 [0.13, 0.17]

	Glioma
	0.16 [0.14, 0.18]
	0.15 [0.12, 0.18]

	Non-small cell lung cancer
	0.16 [0.14, 0.18]
	0.16 [0.14, 0.19]

	Melanoma
	0.16 [0.15, 0.18]
	0.16 [0.15, 0.18]

	Bladder cancer
	0.17 [0.15, 0.19]
	0.17 [0.14, 0.19]

	Esophagogastric cancer
	0.17 [0.14, 0.20]
	0.16 [0.14, 0.20]

	Cancer of unknown primary
	0.18 [0.13, 0.21]
	0.17 [0.13, 0.21]

	Breast cancer
	0.22 [0.17, 0.27]
	0.23 [0.17, 0.27]




[image: ]
Supplementary Figure 1. FGA* performs as well as AS* in predicting ICB response. 
(a) Candidate binarization percentiles to split patients into high versus low FGA at each percentile. 1,660 multivariate Cox models as part of the leave-one-out cross validation analysis are constructed with FGA (binned at the candidate binarization percentile), TMB (binned at the 80th percentile), and ICB drug class. The Wald p values and multivariate HRs with 95% confidence interval for FGA* are displayed respectively. Black arrows indicate Wald p-values and multivariable HRs at the optimal percentiles for FGA* (20th percentile). Dashed line illustrates Bonferroni-corrected P = 0.05. (b) Comparison of HRs using AS* or FGA* in a multivariate Cox model with TMB (binned at the 80th percentile) and ICB drug class. Difference of mean HRs of AS* and FGA* and paired Wilcoxon test p value are displayed. Wald p values for HRs of FGA* in individual cancer types are displayed at the right side of the plot.
The data are from the Samstein et al. cohort via AACR Project GENIE 1.
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Supplementary Figure 2. The fraction of copy number alterations (FGA0.2) significantly predicts survival following immunotherapy for pan-cancer and four individual cancer types. Kaplan-Meier survival curves following immunotherapy are compared for low-TMB patients with high versus low FGA0.2 (binned at 50th percentile) in all 10 individual cancer types. Here FGA0.2 is re-calculated using the new cutoff of |log2 copy ratio| > 0.2. Two-sided log-rank p values are indicated, with univariate Cox regression HR with 95% confidence interval. The data are from the Samstein et al. cohort via AACR Project GENIE 1.
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