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Supplementary Figure 1. Improved CRISPRko performance with the Brunello library. (a) Comparison of the dAUCs from
Fig. 1c using the original and updated essential gene sets. Pearson correlation is reported. (b) Comparison of the
ROC-AUC across different CRISPRKko libraries. (¢) Heat map displaying the the ddAUC of the GeCKOV2 library filtered by
each scoring scheme relative to the unfiltered library, across the 33 cell lines screened in Project Achilles with GeCKOv2.
(d) Comparison of dAUCs of published CRISPRko datasets and the same libraries filtered to examine only the top 10% of
sgRNAs as picked by the scoring scheme used to design Brunello.
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Supplementary Figure 2. Comparison of the measured log2-fold change values to the predicted out of frame (OOF)
mutation rate for tiling libraries of sgRNAs assayed by flow cytometry (FC) in different cell lines or for resistance (RES) to
different small molecules, including vemurafenib, selumetinib, and 6-thioguanine (6TG).
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Supplementary Figure 3. Comparison of TSS confidence to the performance of Dolcetto Set A in A375 cells. (a) The fraction
of CAGE peak reads assigned to the p1 promoter relative to all other peaks for that gene, compared to the activity of sgRNAs
targeting essential genes (the bin 0.8 - 1.0 has the genes with the highest fraction of p1 promoter reads relative to all other
promoters for that gene). The box represents the 25th, 50th, and 75th percentiles; whiskers show 10th and 90th percentiles.
For the bin with 8 points the individual points are plotted and the mean indicated. The number of genes in each bin is indicat-
ed. (b) As in (a), for non-essential genes. (c) Analysis of the number of CAGE peak reads per gene, compared to the activity
of sgRNAs targeting essential genes. Each gene was ranked by the number of CAGE peak reads corresponding to promoter
p1, and then binned according to the percent rank (the bin 0.8 - 1.0 has the genes with the most p1 CAGE peak reads). The
box represents the 25th, 50th, and 75th percentiles; whiskers show 10th and 90th percentiles. The number of genes in each
bin is indicated. (d) As in (c) for non-essential genes.
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Supplementary Figure 4. Analysis of histone genes in HT29 cells. (a) Comparison of log2-fold change of genes from the
KEGG Systemic Lupus Erythematosus gene set for Avana (CRISPRko) and Dolcetto (CRISPRIi) in HT29 cells. (b) Segment-
ed copy number (segment mean; log2-fold change from average) of genetic loci in HT29 cells.
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Supplementary Table 2. CRISPRI library design picking criteria. CRISPRi sgRNAs were picked in 12 rounds
binned by position relative to TSS, off-target criteria and on-target criteria.

Picking Position relative Off-target criteria On-target criteria -
Round to TSS Rule Set2 score

1 +25to +75 <=1 perfect match >=0.2

2 0 to +100 <=1 perfect match >=0.2

3 +175 to +250 <=1 perfect match >=0.2

4 +25to +75 <=5 perfect match >=0.2

5 0to +100 <=5 perfect match >=0.2

6 +175 to +250 <=5 perfect match >=0.2

7 +25to +75 <=5 perfect match >0

8 0to +100 <=5 perfect match >0

9 +175 to +250 <=5 perfect match >0

10 -50 to +300 <=1 perfect match >0

11 -50 to +300 <=1 perfect match >0

12 -300 to +300 Any Any
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Supplementary Table 4. CRISPRa library design picking criteria. CRISPRa sgRNAs were picked
in 12 rounds binned by position relative to TSS, off-target criteria and on-target criteria.

Picking Position relative On-target criteria -

Round to TSS Off-target criteria Rule Set2 score
1 -150 to -75 <=1 perfect match >=0.2
2 -200 to -25 <=1 perfect match >=0.2
3 -250t0 0 <=1 perfect match >=0.2
4 -150 to -75 <=5 perfect match >=0.2
5 -200 to -25 <=5 perfect match >=0.2
6 -250t0 0 <=5 perfect match >=0.2
7 -150 to -75 <=5 perfect match >0
8 -200 to -25 <=5 perfect match >0
9 -250t0 0 <=5 perfect match >0
10 -250t0 0 <=1 perfect match >0
11 -300to 0 <=1 perfect match >0
12 -300 to +300 Any Any
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