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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
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

The simulation and benchmarking data are provided at https://github.com/WGLab/PhenoSV. The training and testing data can be accessed through https://
www.ncbi.nlm.nih.gov/clinvar/ (ClinVar, full release 02/2022), https://www.deciphergenomics.org (DECIPHER, v11.15), https://cancer.sanger.ac.uk/cosmic
(COSMIC, release v97 for fusion gene data and release v96 for somatic CNV data), https://www.ncbi.nlm.nih.gov/dbvar/ (dbVar: nstd186, nstd152, nstd162,
nstd175), and supplementary files of according papers mentioned in methods section.
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The training dataset contains 14,622 SVs with 14,292 being coding SVs and 330 being noncoding SVs. The validation dataset contains 2,182
SVs, and the hold-out test dataset contains 2,673 SVs. The sample size was determined by the number of all available SV samples in the
databases mentioned in the manuscript.

SVs were excluded from training dataset if they do not fulfill all the following requirements: (1) clinical significance of benign, benign/likely
benign, likely pathogenic, pathogenic, pathogenic/likely pathogenic; (2) not somatic in origin; (3) type of copy number loss, deletion, copy
number gain, duplication, insertion, or inversion; (4) SV size ranges from 50bp to 1Mbp; (5) best placement in the presence of multiple
placements per assembly; (6) autosomal.

This study does not involve any trials in study design, thus not applicable for replication

This study does not involve any trials in study design, thus not applicable for randomization

This study does not involve any trials in study design, thus not applicable for blinding.




