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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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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

Replication

Randomization

The data generated in this study (simulated trees, BEAST2 logs, and the results of BEAST2 and PhyloDeep runs), as well as the HIV phylogenetic tree for Zurich
epidemic (a showcase application) are provided on GitHub (github.com/evolbioinfo/phylodeep, version 0.3) and have been deposited in the Zenodo database under
accession code https://doi.org/10.5281/zenodo.6646668. The simulated trees were obtained with our simulator (see Code availability), the HIV tree was previously
published by Rasmussen et al, PloS Computational Biology 2017, and is available on their GitHub: github.com/davidrasm/PairTree (all confidential information has
been removed).

Use the terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid 
confusing both terms. Indicate if findings apply to only one sex or gender; describe whether sex and gender were considered in 
study design whether sex and/or gender was determined based on self-reporting or assigned and methods used. Provide in the 
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.

Identify the organization(s) that approved the study protocol.

We assessed the accuracy of our methods with the state-of-the art methods on 100 simulations per model and per condition. The number
was determined by the computational time consumption of the state-of-the art method BEAST2 (between 5,700 and 7,900 CPU hours for the
inference on 100 samples for complex models).

Not being limited by the inference speed of our methods, we also provide accuracy assessment on 10,000 simulations per model and per
condition.

For the showcase application, we performed analysis on a previously analyzed and published dated phylogeny reconstructed from 200
sequences of HIV patients from Zurich.

For simulations (for training, validation and test sets) we excluded simulations that could not reach the given tree size after 100 trials. It was
because the simulated tree became extinct before reaching the wished size. This represents less than 0.3% simulations in total. We replaced
these unsuccessful combinations of parameters with new randomly generated ones, to reach the desired number of simulated trees.

All of our results are fully reproducible using the programs, pipelines and test sets (50,000 test samples in total) available from Github.

NA. There are no "experimental groups", "allocations" or "covariates" associated with the HIV sequences we used to illustrate our methods.




