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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated
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Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection no software was used.
Data analysis FlashFry (v 1.80), Fastqc 0.11.3, fastp 0.19.636, FLASh 1.2.137, BWA-MEM , CRISPRoff 1.1.1, RNAfold 2.2.5, Keras/Tensorflow 2.2.0, Python
3.8.3, : ( ! I

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- Alist of figures that have associated raw data
- A description of any restrictions on data availability
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the the public repository of the Azimuth project at: https://github.com/MicrosoftResearch/Azimuth.
For gRNA selection the drugable gene database was used (http://dgidb.org)
The lentivirus plasmid is made available through Addgene (plasmid #170459)
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Life sciences study design
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All studies must disclose on these points even when the disclosure is negative.

Sample size [No sample size calculation was performed. )

Data exclusions The following data exclusion steps have been applied to the filtering of gRNA activity data. (1) Because the estimation of gRNA efficiency will
be less accurate if the sequencing coverage is low, we have removed gRNAs supported by less than 200 reads. (2) As gRNA targeting essential
genes could potentially cause bias in gRNA efficiency, we have excluded gRNAs targeting essential genes based on a 2-fold enrichment or
depletion between SpCas9-expressing cells and MOCK wildtype cells. (3) As DOX induction leads of over-expression of SpCas9 in the HEK293T-
SpCas9 cells, the skewed and saturated gRNA efficiency data from SpCas9-over expressing cells from day 8 and day 10 are not suitable for
establishing the on-target gRNA activity prediction model. These data are presented in the supplementary materials but excluded from
CRISPRon modeling. These data exclusion steps are not pre-established.

Replication The gRNA efficiencies measured at day 8 and day 10, positively correlated (Pearson’s r = 0.91), were averaged. The library contains nearly
12,000 gRNAs, of which gRNA efficiency measured at each sites could be regarded as a test of the gRNA activity quantification method.
Systematic benchmarking was carried to validate models. All experiments were performed in at least duplicates and all attempts are

successful.
Randomization [This study is not a case-control cohort experiment in life science, randomization was thus not applied. ]
Blinding In this study, the data generation and collection were conducted by the Luo group. The data analysis and establishment of the CRISPRon

predictor was carried by the Gorodkin group. In-kind blinding strategy was introduced through the independent analyses.

Reporting for specific materials, systems and methods
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Materials & experimental systems Methods
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Eukaryotic cell lines

Policy information about cell lines

Cell line source(s) [The HEK293T was purchased from ATCC ] =
S

Authentication [The cell lines were not authenticated. ] g
IS

Mycoplasma contamination [The cell line was tested negative for mycoplasma contamination }

Commonly misidentified lines LNO commonly misidentified cell lines were used in the study. }

(See ICLAC register)
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