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Validation

The number of input dataset is highly important for successful CNN training. Previously, we reported that over 32,000 blocks were required
for classification of induced pluripotent stem cells-derived endothelial cells (Kusumoto et. al. Stem Cell Reports. 2018). Therefore, we
determined that over 32,000 input datasets are necessary for this study. Moreover, larger datasets are better for CNN training and we
therefore used over 100,000 input datasets for this study.

We excluded the analysis obtained from cells which showed obviously bad condition, because they would give wrong labels.

Data are representative of over three (Figures 1a, 1i, 2a, 2e, 2f, and Supplementary figures 1b, 2b, 2c, 2d, 3g, 5d, 6a, 6b, 6c, 7a, ) or two
(Figures 3a, 3c, 3d, 3e, 4a, 4c Supplementary figures 1c, 7f, 7g, 9e.) independent experiments. All attempts at replication were successful.

All microscopic images for analysis were randomly acquired in each condition.

Blinding was not applied to almost experiments, because data collection and analysis was performed by same investigators, and blinding was
technically difficult. However, for the key analysis, we performed blinding analysis. For development of Deep-SeSMo, one evaluation of
senescence score was also performed by blinding. Drug screening for anti-senescense was performed by blinding until all data were collected
and analyzed.

The following primary antibodies were used in the study.

P21 (#2947, 12D1, Cell Signaling)

P53 (#ab1101, DO-1)

phospho-P53 (#9284, Cell Signaling)

P16INK4a (#ab108349, Abcam)

GAPDH (#2118, 14C10, Cell Signaling)

The following antibodies have been validated by their manufacturers and are widely used in the scientific community.

P21 (#2947, 12D1, Cell Signaling, https://www.cellsignal.com/products/primary-antibodies/p21-waf1-cip1-12d1-rabbit-mab/2947?
Ntk=Products&Ntt=2947),

P53 (#ab1101, DO-1, Abcam, https://www.abcam.co.jp/p53-antibody-do-1-chip-grade-ab1101.html)

phospho-P53 (#9284, Cell Signaling, https://en.cellsignal.jp/products/primary-antibodies/phospho-p53-ser15-antibody/9284?
Ntk=Products&Ntt=9284),

P16INK4a (#ab108349, Abcam, https://www.abcam.co.jp/cdkn2ap16ink4a-antibody-epr1473-c-terminal-ab108349.html)

GAPDH (#2118, 14C10, Cell Signaling, https://www.cellsignal.jp/products/primary-antibodies/gapdh-14c10-rabbit-mab/2118?




