Supplementary Figure 1 - Select perturbation regions based on variants.
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Supplementary Figure 2 - (ER+) MDA-MB-361 and (ER-) MDA-MB-231 were selected

by testing different subtypes of breast cancer cell lines.
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Supplementary Figure 3 - Clonality does not affect the quality of this study.
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Supplementary Figure 4 - Perturbation modules and gene programs of
MDA-MB-361 GWAS dataset.
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Supplementary Figure 5 - Overview of pySpade and MDA-MB-361 single cell clustering.
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Supplementary Figure 6 - Perturb-seq identifies non-coding regulatory elements that
regulate cancer genes.
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Supplementary Figure 7 - sgRNAs targeting the same region are functionally
consistent with each other.
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Supplementary Figure 8 - Single cell data of enhancer indirect hits.
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Supplementary Figure 9 - Perturbation modules and gene programs of
MDA-MB-231 screens.
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Supplementary Figure 10 - MDA-MB-231 single cell clustering.

a

UMAP2

UMAP2

MDA-MB-231 GWAS

Louvain

® Translation enlongation
® Actin filament based process
@® High mito cluster

® mRNA processing

UMAP1

MDA-MB-231 SM

Louvain

UMAP1

@ Translation initiation
® Translation elongation
® High mito cluster

® Cell cycle G2M checkpoint

b

UMAP2

UMAP2

MDA-MB-231 GWAS
sgRNA number

UMAP1

MDA-MB-231 SM
sgRNA number

UMAP1

50

40

30

20

20.0

175

15.0

12,5

10.0

7.5

5.0

2.5


https://doi.org/10.1101/2023.11.20.567880
http://creativecommons.org/licenses/by/4.0/

Supplementary Figure 11 - Local hit comparison in ER+ and ER- cells.
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Supplementary Figure 12 - Comparison between empirical adjustment and boot-

strapping adjustment.
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