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following accession numbers: CNP0001979 [https://db.cngb.org/search/project/CNP0001979/] and CNP0002648 [https://db.cngb.org/search/project/
CNP0002648/]. A complete list of 704 NGS samples were summarized in Supplementary Data 7. All other relevant data supporting the key findings of this study are
available within the article and its Supplementary Information files or from the corresponding author upon reasonable request. Source data are provided with this
paper.

No sample size calculation was performed. To validate the SURRO-seq method and its broad applicability, we have designed three libraries
(LibA, LibB, and LibC). LibA contains 11 RGNs and 170 OTs. LibB contains 110 RGNs and 8150 OTs. And LibC contrains 5 RGNs and 300 OTs. For
the validation of SURRO-seq captured OTs, we have evaluated 23 OTs for 7 RGNs in five human cell lines. The large sample sizes of both RGNs
and OTs are sufficient to support the broad applicability and validity of SURRO-seq.

To exclusion reads with low synthetic quality during the oligonucleotide synthesis and sites which might affect cell growth, this study used the
following filtering steps to exclude low quality sites. (1) Total clean reads less than 32 for both MOCK and SpCas9. (2) percentage indel
frequency in MOCK cells above 4%. (3) Fold change of enrichment or depletion between SpCas9 edited and MOCK cells larger than 2 folds.

The SURRO-seq method has been validated with three libraries. All attempts at replication were successful.

In this study, the experimental work and the computational (including the design of SURRO-seq libraries and the analysis of SURRO-seq
captured indels) were performed by two groups of investigators. When synthesizing the SURRO-seq oligonucleotides, we randomized the
order of the synthetic RGNs oligonucleotides in the chip. For the SURRO-seq data analysis, it is not possible to randomize the data as we have
to analyze the indels for each RGN and surrogate off-targets.

For the experimental parts of the study, the investigators were not blinded to the group of transduction as their have to know which cell lines
and their culture conditions. For the sequencing and NGS data collection, the NGS team was blinded to the sequencing libraries. All the NGS
libraries were labeled with numeric ID without information from MOCK or Cas9. For the data analysis, it is not possible to apply blinding as the
bioinformatic team need the information of experiment groups and the SURRO-seq reference sequences in order to calculate the indels.




