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Figure 1. CNV Bias Modeling and Correction in MAGeCK-MLE and MAGeCK for
MCF7. (a-b) Relationship between (a) 8 scores and gene copy numbers, and (b) sgRNA scores
and gene copy numbers for the MCF7 cell line. Each blue point corresponds to the g (or sgRNA)
score and copy number for a single gene. The function in red corresponds to the modeled
relationship between all § (or sgRNA) scores and gene copy numbers for MCF7. (c) Workflow
of the MAGeCK-MLE and MAGeCK algorithms with the inclusion of the CNV bias correction
feature.
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Figure 2. Essentiality Score Adjustments in a Variable Copy Number Region in

Chromosome 17. High CN regions are highlighted in gray. (a) 8 scores in a high CN region in
MCF7. (b) log(RRA scores) in a high CN region in MCF7. (c) S scores in a low CN region in
T47D. (d) log(RRA scores) in a low CN region T47D.
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Figure 3. Comparison of Essentiality Score Distributions Between High Copy Number
Genes and Remaining Genes. “High CNV genes” are the set of genes with the highest 1% of
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copy numbers. (a-b) Distribution of 8 scores from MAGeCK-MLE without copy number bias
correction (a) and with copy number bias correction (b). (c-d) Distribution of log(RRA scores)
from MAGeCK without copy number bias correction (c) and with copy number bias correction

(d).
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Figure 4. Enrichment of High Copy Number Genes from Ranked Essentiality Scores using
Gene Set Enrichment Analysis (GSEA). (a-b) Enrichment of high CN genes in MCF7 based
on the gene rankings before (a) and after (b) CNV correction. (c-d) Enrichment of high CN
genes in T47D on the gene rankings before (c) and after (d) CNV correction. NES: Normalized
Enrichment Score.
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Figure 5. Retention of Essentiality for PPM1D, BRIP1, and PECAML. (a) B scores
adjustments in MCF7. (b) B score adjustments in T47D. (c) log(RRA score) adjustments in
MCF?7. (d) log(RRA score) adjustments in T47D.
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Figure 6. Retention of Enrichment for Highly Essential Housekeeping Genes in
KEGG_RIBOSOME and KEGG_SPLIECEOSOME Pathways.
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Figure 7. Copy Number Estimation using sgRNA Log-Fold Change. (a) Relationship
between actual CNV values and estimated CNV values for genes with estimated CNVs in the
bottom and top 2%. (b) Comparison of actual and estimated CNV (normalized by the max CNV
value) in a high CNV region in MCF7. (c) S scores in a high CNV region in MCF7. (d) RRA
scores in a high CNV region in MCF7.
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