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Validation

high-density frames, and (7) large stitched super-resolution image obtained with the NN have been deposited in the Zenodo database under accession code https://
doi.org/10.5281/zenodo.6966132. Source data are provided with this paper.

A sample size of n = 5 images for two different targets each (alpha-tubulin and TOM20) with morphologically distinct structures was used to
determine the performance of the trained model using image similarity metrics (Supplementary Figure S4). Bassoon image-based cluster
analysis of n = 75 clusters from 3 tissue samples was used for linear fitting to determine the performance of the trained model (Figure 4).

No data was excluded from the analysis.

The manuscript compares single-molecule DNA-PAINT images with high-density DeepSTORM predictions. Next to visual inspection, we used
various image comparison methods and identifiers. Repetitive experiments were undertaken to extract quantitative information and are
reported in Supplementary Figure S4. Image-based cluster analysis is detailed in Methods and reported in Figure 4.

All tissue samples were processed and imaged with the same conditions and analysed equally, therefore there was no requirement for
performing randomisation.

Blinding is not relevant to this study as all treatment data were directly compared to their respective control images.

Tissue samples were labelled with primary antibodies against #-tubulin-mouse (T6199, Sigma-Aldrich; clone DM1A; dilution 1:500),
TOM20-rabbit (sc-11415, Santa Cruz Biotechnology; dilution 1:80), Bassoon-mouse (SAP7F407, Enzo Life Sciences; clone SAP7F407;
dilution 1:500), Homer1-rabbit (160003, Synaptic Systems; dilution 1:500), Glial Fibrillary Acidic Protein-chicken (GFAP; 173006;
Synaptic Systems; dilution 1:500), or Neurofilament M-mouse (NF-M; 171241, Synaptic Systems; clone 103H5A1; dilution 1:500).

This information is also provided in the Methods section.

We used commercial antibodies and refer to tests provided by the vendors The validation by the vendors are listed below.

1. #-tubulin-mouse (T6199, Sigma-Aldrich)

(a) Vendor website: https://www.sigmaaldrich.com/DE/en/product/sigma/t6199

(b) Quality level 200 with Enhanced Validation using independent antibody verification (Demonstrating antibody specificity through
the use of multiple antibodies against target in IHC or ICC.)

2. TOM20-rabbit (sc-11415, Santa Cruz Biotechnology)

(a) Website: https://www.citeab.com/antibodies/832738-sc-11415-tom20-antibody-fl-145 (antibody discontinued)

(b) 756 citations for this product; eg reference: Klevanski, M. et al. Automated highly multiplexed super-resolution imaging of protein
nano-architecture in cells and tissues. Nat. Commun. 11, 1552 (2020).

3. Bassoon-mouse (SAP7F407, Enzo Life Sciences)

(a) Vendor website: https://www.enzolifesciences.com/ADI-VAM-PS003/bassoon-monoclonal-antibody-sap7f407/




