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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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Policy information about studies involving human research participants and Sex and Gender in Research. 
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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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Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions
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Randomization
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The source data in this study have been deposited in GitHub at https://github.com/Panchenko-Lab/Supplementary_data_Li_et_al_2022. The molecular dynamics
simulation trajectory data is provided in the Figshare repository at https://doi.org/10.6084/m9.figshare.21782570. Source data are provided with this paper.
Nucleosome structures used in this study include PDBID 3AFA (https://www.rcsb.org/structure/3AFA), 1F66 (https://www.rcsb.org/structure/1F66), 5B33 (https://
www.rcsb.org/structure/5B33) and 5B32 (https://www.rcsb.org/structure/5B32). The hg19 human genome assembly is available from https://
www.ncbi.nlm.nih.gov/assembly/GCF_000001405.13/.
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source data disaggregated sex and gender data where this information has been collected, and consent has been obtained for 
sharing of individual-level data; provide overall numbers in this Reporting Summary.  Please state if this information has not 
been collected. Report sex- and gender-based analyses where performed, justify reasons for lack of sex- and gender-based 
analysis.

Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic 
information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study 
design questions and have nothing to add here, write "See above."

Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and 
how these are likely to impact results.
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The sample size in molecular dynamics simulation studies is determined by the convergence of the simulation runs and variances of
measurements. In this study, we performed simulations for four systems with three runs for each system. Each simulation run contains 70,000
frames for the simulated system. Our results show that calculated measurements such as the number of unwrapped DNA base pairs and the
DNA-histone contacts vary little among different independent runs. These observations indicate the sufficient sample size of our studies.

No data was excluded.

For each nucleosome system, we performed three independent simulation runs. All simulation runs are successfully performed and the
calculated measurements vary little among different independent runs.

In our molecular dynamics simulation studies, the entire frames (70,000 conformations) from each simulation trajectory were used for our
data analysis.

We do not collect any statistical samples in our simulation studies as all our judgments are based on the convergence of the simulation runs
and variances of measurements among different runs. So blinding is not relevant to our study. The data from the simulation trajectories were
directly used for analysis.




