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Validation

No sample-size calculations were performed. Sample size was determined to be adequate based on the magnitude and consistency of
measurable differences between groups. For experiments where significance was calculated, n of at least 3 was pre-determined.

Exclusion criteria were pre-established. In experiments with MCF-10A were excluded when cells are of suboptimal confluency and/or
unhealthy (<30% of control cells in S/G2 24hrs after mitogen release or when asynchronously cycling). In small intestinal crypt experiments,
crypts were randomly selected for analysis based on the following criteria: (1) contains at least ten cells expressing the sensors, (2) shaped like
the letter U, and (3) contains post-mitotic cells as negative controls in the bottom of the crypt.

Attempts at replication were successful. Number of times experiments were repeated can be found in the figure legends. Experiments where
significance were derived have at least n=3.

In cell line experiments, no randomization was required because the experimented cells came from the same source and were treated
identically until the variable treatment. In in vivo experiments, mice were chosen randomly to be in control or variable group.

No blinding was required for the cell culture part of the study since the same automated analysis pipeline was applied to all conditions. For
the in vivo analysis, the crypts were randomly selected following the criteria listed in the Data Exclusion section. The same unbiased analysis
was then applied to the crypts.

Rb(p-S807/811) (Cell Signaling, #8516), Rb (Cell Signaling, #9309), Cyclin E (Santa Cruz, sc-247), p21 (Cell Signaling, #2947), geminin
(Human Atlas, HPA049977), c-Myc (Cell Signaling, #5605), !H2A.X(S139) (Cell Signaling, #2577), 53BP1 (EMD Millipore MAB3802). Rb
(BD Biosciences #554136). Alexa Fluor goat secondary antibodies (ThermoFisher). Cdh1/Fzr1 (Abcam, AB89535), Emi1/Fbxo5
(Invitrogen, 37-6600), GAPDH (Cell Signaling, #5174).

Antibodies validated through siRNA knockdown and cellular localization using immunofluorescence: Rb(p-S807/811) (Cell Signaling,
#8516), Rb (Cell Signaling, #9309), Cyclin E (Santa Cruz, sc-247), p21 (Cell Signaling, #2947), geminin (Human Atlas, HPA049977), c-
Myc (Cell Signaling, #5605), Rb (BD Biosciences #554136).

Antibodies validated using DNA damage reagents and cellular localization using immunofluorescence: !H2A.X(S139) (Cell Signaling,
#2577), 53BP1 (EMD Millipore MAB3802).

Antibodies validated using Western blots (band size and siRNA knockdown): Cyclin E (Santa Cruz, sc-247, 1:400), p21 (Cell Signaling,
#2947, 1:1000), Cdh1/Fzr1 (Abcam, AB89535 1:1000), c-Myc (Cell Signaling, #5605, 1:1000), Emi1/Fbxo5 (Invitrogen, 37-6600,
1:500). GAPDH (Cell Signaling, #5174) validated with just band size.




