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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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Ethics oversight

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

Data exclusions

Replication

Randomization

The simulated tomogram dataset SHREC2020 is available from the website of the SHREC2020 challenge (https://www.shrec.net/cryo-et/2020/).

The simulated tomogram dataset SHREC2021 is available from the website of the SHREC2021 challenge (https://www2.projects.science.uu.nl/shrec/cryo-et/).

The experimental tomogram dataset of purified S. cerevisiae 80S ribosomes is available from EMPIAR under accession number EMPIAR-10045 (https://
www.ebi.ac.uk/empiar/EMPIAR-10045).

The experimental tomogram dataset of purified T20S proteasomes is available from EMPIAR under accession number EMPIAR-10651 (https://www.ebi.ac.uk/
empiar/EMPIAR-10651)

The experimental tomogram dataset of M. pneumoniae cells is available from EMPIAR under accession number EMPIAR-10499 (https://www.ebi.ac.uk/empiar/
EMPIAR-10499).

The experimental tomogram dataset of H. neapolitanus alpha-carboxysomes in situ is available from EMPIAR under accession number EMPIAR-11125 (https://
www.ebi.ac.uk/empiar/EMPIAR-11125)

For template matching, reference maps are available from EMDB entry (EMD-0732, EMD-12531, EMD-21562, and EMD-27654).

Source data are provided with this paper.
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Sample sizes were chosen based on experimental validation. No statistical method was used to predetermine sample sizes. DeepETPicker is
deep-learning-based software, in terms of hyperparameters such as learning rate, batch size, we finetuned them until DeepETPicker pick
particles stably. All hyperparamters for different experiments are provided.

No data were excluded in the experiments.

We performed 10 independent random replicates of the training and testing procedures on the simulated datasets . The results are
reproducible.

Randomization is applied in the initialization of model weights and batch generation during the training procedure (based on stochastic
gradient descent). The results of each training are therefore slightly different. However, for large datasets and enough training times, model




