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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 Portfolio guidelines for submitting code & software for further information.
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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
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Randomization
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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.

* Whole genome haplotyping with PacBio long-reads and Hi-C short-reads: HapCUT2 (https://github.com/vibansal/HapCUT2)

* Calling of small variants for haplotyping: freebayes (version 1.2.0)

* Marking duplicates in Hi-C reads for haplotyping: Picard tools (version 2.20.8-0)

* Tagging of reads during haplotyping and phasing and converting HapCUT2 result to a vcf file: Whatshap (version 0.18)

* Custom code for haplotyping and phasing will be made available for the reviewers (https://github.com/moeinzadeh/
Chromothripsis_haplotyping)

* Generation of Circos plots for rearranged chromosomes: R-package Circlize (version 0.4.13)

* Computation of short-read coverage from genome sequencing for chromosomal fragments: R-package bamsignals (version 1.18.0)

* Color palettes were obtained with the help of the online tools https://colorbrewer2.org and https://paletton.com

* Analysis of breakpoint signature: Python-package pysam (version 0.15.2) and Python-package biophython (version 1.73)

* Visualization of mapped long reads: IGV 2.9.2

* Visualization of examples of genes and breakpoints: UCSC genome browser (Website)

* Analysis of genomic intervals: R-package GenomicRanges (version 1.38.0)

* Creation of plots: R (mainly) , and python

The informed consents do not cover the deposition of sequencing data from the patient samples.

No sample size calculation was performed. Statistical testing between groups was not performed in this study. The cases of complex genomic
rearrangements investigated here are very rare and it is difficult to recruit probands. This set the limit for the sample size.

The sample of case CT2 was not included in downstream analysis of allelic imbalance genes, because of the high base level of genes identified
as allelic imbalanced in this sample.

Hi-C libraries were prepared as 2-4 technical replicates. All replicates were used for the analysis. The replicates of each case were merged
after the Hi-C data processing. RNA-seq was performed in three biological replicates, which were jointly analyzed in the differential gene
expression analysis. All replicates were used for the analysis. For case CT5, only 2 replicates were available.

No randomization was applied in this study. Statistical testing between groups was not performed in this study.

No blinding was applied in this study. Statistical testing between groups was not performed in this study.




