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- FASTQ files generated in this study have been deposited in the Sequence Read Archive (SRA) database under accession code PRJNA792754 [https://
www.ncbi.nlm.nih.gov/bioproject/PRJNA792754]. The raw data for running the analysis pipeline are available on figshare at https://figshare.com/articles/dataset/
Zipped_Raw_data/19565902. The processed data and relevant controls in this study are provided in the Supplementary Information/Source Data file.

- Database for paralog identification: ENSEMBL (release 93)

- Database for PFAM identification: Pfam EMBL-EBI (version 33.1)

- Cas OFFinder: http://www.rgenome.net/cas-offinder/

- Processed LFC and GEMINI scores: Provided in supplementary data

- All genomic data from Cancer Cell Line Encyclopedia (CCLE) available at (https://portals.broadinstitute.org/ccle/data). DepMap 21q4 was used for all analyses.

All CRISPR screens were all performed in biological triplicates. This is the standard in the field and the high correlation between individual cell
lines (Extended Data Fig. 2a) suggests adequate sample size was used. Prior studies comparing large-scale CRISPR screens across different
CRISPR libraries, sites, duration and NGS methodologies using biological duplicates or triplicates showed high agreement across hundreds of
cell lines (https://www.nature.com/articles/s41467-019-13805-y)

sgRNA pair targeting AAVS1 (sgAAVS1-sgAAVS1) was removed from the analyses due to unexpected high enrichment as a result of uncoupling
effects (describe in Hedge et. al, Plos One 2018).

The correlation of CRISPR screen performance between biological triplicate across different libraries and cell lines are shown in Extended Data
Fig. 2a. ). PCR analysis for Supplementary Fig. 1j was performed in biological duplicate and Cas9/Cas12a activity assays for Supplementary Fig.
4b were performed in biological triplicates and show high reproducibility.

No clinical research study with group randomization and blinding is involved in this study. Same screen conditions and sequencing preparation
protocol have been used for all Cas9 and enCas12a screens. Sequencing depth has been controlled by normalizing the counts by total in each
biological replicate.

Samples were not blinded. Knowledge of the reagents and cell lines were necessary to perform the experiments given different culture
condition and transduction efficiencies.




