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Animals and other organisms
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Laboratory animals

Datasets with the original segmentations, the processed 3D models and the 3D+t models are available at Mendeley Data: https://data.mendeley.com/datasets/
t828xhg66k/1 (temporary access at: https://data.mendeley.com/datasets/t828xhg66k/draft?a=33d4dd5d-d49c-4929-b2d5-b41b37d5d418). We recommend
opening with the open-source software "Paraview" (www.paraview.org). Instructions for visualizing the 3D images and Videos in ParaView with custom selection of
tissues, colouring and viewpoint are provided with these datasets.

Datasets with the source confocal images and original segmentations are available at the IDR repository: https://doi.org/10.17867/10000174

CODE AVAILABILITY

The software package including SurfaceMapComputation and ViewMap is available at Zenodo repository:

https://doi.org/10.5281/zenodo.6390818

The main sample collection (52 specimens) was used to generate a sequence of developmental stages. The aim was to define a specimen
collection with sufficient temporal density to describe the morphological evolution of tissues. In this sense, the determination of the number
of specimens is arbitrary. We chose a temporal density within the range of previous developmental Biology studies aiming to generate similar
data for other developing organs. The study that has used a temporally denser collection of specimens for mouse development is that
described in Musy et al. (Development (2018) 145 (7): dev154856). In that study, they collected embryos every 8 minutes on average. Their
study then concluded that it was not possible to detect developmental differences below 2h of difference between embryos. We therefore
set our temporal density to 1 specimen every 20 minutes, which would provide around 6 embryos each 2 hours. This was determined as the
best compromise between number of specimens and statistical description of morphological trajectories of the developing heart

No data were excluded

A second collection was analyzed containing 39 specimens, including controls and mutants. The sample size was estimated from the data
obtained with the main collection. This second collection (replication) validated the staging system defined by the first collection. No other
hypotheses were tested and only this replication was performed.

We did not compare groups of specimens under different treatments or conditions, so randomization is not applicable to any of our studies.

Groups were defined by genotype and data acquisition was not blinded regarding group allocation. Nonetheless, for comparison between
groups, data were extracted automatically from the 3D images, so no subjective judgment was involved at any step

A total of 91 laboratory mouse (Mus musculus) embryos between days 7 and 8.5 of gestation were used. This corresponded to 52
embryos with fluorescent reporter transgenes and Cre lines: Mesp1-Cre, ROSA26R-mTmG and ROSA26R-Tomato in the M.T.
laboratory and 39 unlabeled embryos in the S.M.M. laboratory. A total of 4 males and 10 females females were used as progenitors




