
	Table S1. Public scRNA-seq datasets used in current study.* 

	Study
	N patients
	n cells
	Description

	Yu (2018)
	7
	2,542
	Primary GBM

	Neftel (2019)
	9
	11,820
	Primary GBM

	Richards (2019)
	29
	69,391
	GBM stem cells

	Qazi (2022)
	4
	1,873
	GBM, Minimal-residual disease, PDX

	Abdelfattah (2022)
	16
	81,459
	Primary-recurrent GBM

	Wang (2022)
	57
	72,701
	Primary-recurrent GBM

	Mikolajewicz (unpublished)
	18
	104,371
	Primary-recurrent GBM

	*GBMs defined according to the WHO 2016 Classifications [58].
Abbreviations: GBM; glioblastoma multiforme, PDX; patient-derived xenograft.




	Table S2. List of sgRNA. 

	Gene 
	Guide 1 
	Guide 2 
	Guide 3 

	Atg12
	CGAGGACGGGGGCUCUGGGG
	UCGGCUCCUGUAGGAGCCGG
	UUUUUCUUGGUGUCUCCGGG

	Nfia 
	GCUUAGCAGUUCAUCCUUCA 
	AUUUCCGCUUUCGGGCCUGC 
	GGCAGAAGUGCUUCAAUGAA 

	Prrx1 
	UGCUAGACCUGGAGGAGGCC
	GGGCAACCUCGACACCCUGC 
	CUCCAGAACGUGCCCGUAGC 

	Tcf4 
	AACAAACACUCAAUGGCCUG 
	CCUAGCUCCUUCUUCAUGCA 
	UGGCGAGUCCCUGUUGUAGU 

	Wwtr1 
	AUGACUUGCUGCCCUGGCGG 
	CCUUAAAGAAGGACUCCGGG 
	GGUUCAUGACAGAGUUGAAG 


 
	Table S3. List of primers. 

	Gene 
	Forward 
	Reverse 

	Atg12
	GGTAGAACTTGGAGAGCCGC
	AAACCCCGATTTAGGGCCAG

	
	AGGGGTACGTGGTCAGATGG
	TTGGGTTCATCAGACAGCCG

	Nfia 
	GGCAATGGTGCCGATAGTAGATTC 
	GCATCTTGCCTTTCTGATCAGG 

	Prrx1 
	CCACAGCGTTTGGTGTTGATTCG 
	CCTCACTCACTGTCCTGCTG 

	Tcf4 
	CAGGTTTAGAATCTTACAGCATCCG 
	AAAGTCTTCAGGTCAGTTCTGC 

	Wwtr1 
	CTCTGTTGCGGGAAAGTTGC 
	CTCGTCGGTCACGTCATAGG 


 
	Table S4. List of antibodies. 

	Target 
	Predicted size (kDa)
	Supplier 
	Catalog 
	Dilution 

	Atg12
	55
	Cell Signaling 
	2011
	1:1,000

	b-Tubulin 
	55
	CST 
	2128 
	1:1,000 

	Gapdh
	37
	CST 
	2118 
	1:10,000 

	Hsp90 
	90
	Santa Cruz 
	13119 
	1:1,000 

	Lc3b
	15
	Abcam
	Ab51520
	1:1,000

	Nfia 
	58
	Invitrogen 
	PA5-52252 
	1:1,000 

	Prrx1 
	25
	Abclonal 
	A10237 
	1:3,000 

	Tcf4 
	70
	Abcam 
	217668 
	1:1,000 

	Wwtr1 
	50, 44
	Cell Signaling 
	8418 
	1:1,000 



	Table S5. NMF gene program discovery parameters
	

	Parameter
	Murine tumors
	Murine immune
	Human immune
	Immune Evasion

	Minimum gene expression (% of cells)
	5%
	0.5%
	1%
	*

	N Samples
	8
	8
	49
	6

	Rank parameter, k
	2, …,9
	2, …,15
	2, …,12
	2, …, 15

	Number of genes per component program 
	100
	100
	150
	70

	Intrasample Jaccard similarity, Jintra
	0.5
	0.3
	0.7
	0.2

	Intersample Jaccard similarity, Jinter
	0.3
	0.15
	0.2
	0.5

	Minimum samples satisfying criteria
	>2
	>2
	>2
	>1

	Final program genes represented in % of component programs
	50%
	25%
	50%
	50%

	Number of gene programs
	8
	9
	10
	2

	*Input included evasion genes identified in immune coculture CRISPR screens. 
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