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the ISBI 2012 segmentation challenge and were retrieved for this work from https://github.com/zhixuhao/unet. The dataset used for 3D segmentation in U-Net 3D
is publicly available from the page of the École polytechnique fédérale de Lausanne (EPFL): https://www.epfl.ch/labs/cvlab/data/data-em/. In addition, a Source
data file containing the raw data presented in Fig9c and Fig9e is provided with this paper.

No measure were taken to estimate the sample sizes. The sample size chosen represent typical imaging dataset generated while investigating
biological phenomena. The sample size chosen were adequate as they were sufficient to train deep learning models of quality.

No data were excluded.

Unless otherwise specified, all experiments were performed once. Here, we are assessing the performance of computer algorithms and not
the variability of biological systems.

The images used to train and test the deep learning models presented here were chosen randomly amount each dataset.

Here data analysis was automatically performed and scored by computer algorithms, as the analyses are not affected by human bias, no
blinding was necessary.

TOM20 (sc-11415, Santa Cruz, USA); mouse-anti-!-tubulin primary antibody (ThermoFisher, catalogue number 32-2600); anti-tubulin
antibody (clone 12G10, Developmental Studies Hybridoma Bank). Donkey-anti-rabbit-secondary antibody (Alexa Fluor 594
conjugated, A32754, Thermo Fisher, USA).

All primary antibodies used for immunofluorescence were validated by us using visual inspections and they all localized to the
appropriate sub-cellular structures. These antibodies are all commercial and also well validated by the manufacturers.

U2OS cells were purchased from DSMZ (Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures,
Braunschweig DE, ACC 785). MDA-MB-231 cells were provided by ATCC. DCIS.COM cells were provided by J.F. Marshall (Barts
Cancer Institute, Queen Mary University of London, London, England, UK). HeLa cells were provided by ECACC. U-251 glioma
cells were provided by J. Ivaska (University of Turku, Turku, Finland). A2780 cells were a kind gift of P. Caswell (University of
Manchester, Manchester, UK).

Cell lines were not authenticated




