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Laboratory animals

Fig. 6: Total 20 young adult (5-6 weeks) male Shank3B-/- (n=10) and Shank3B+/+ (n=10) mice with C57BL/6J genetic background were used in
the behavioral experiment.

Supplementary Fig. 12: Total 84 behavioral data which include: 5-6 week old, male mice in white light in the circular open-field test, 10
samples in each group (KO1 and WT1); We added new groups according to different experimental apparatus (KO2 and WT2), lighting
conditions (KO3 and WT3), ages (KO4 and WT4), and sexes (KO5 and WT5), 8 KO and 8 WT mice for each condition.

Supplementary Fig. 13: Total one sample used for 24 hours behavior monitoring. The male mouse used in this experiment has C57BL/6J
genetic background and is 13 weeks old.

The samples description is listed in Supplementary Table 2.

No statistical methods were used to pre-determine sample sizes, and our sample sizes were selected by referring to the previous related
studies (Peça, J. et al., Nature, 2011; Mei Y. et al., Nature, 2016; Wang X. et al., Human Molecular Genetics, 2011; Fourie, C. et al., Frontiers in
Cellular Neuroscience, 2018.) and verified by power analysis (Rosenthal, R. et al., The handbook of research synthesis, 1994).

No data was excluded.

To verify whether our framework can identify the behavioral biomarkers of the animal disease model. We performed the open-field
behavioral test with n=10 biological replicates for each genotype of mice. All mice were tested once, and no individual replicate was excluded.
All attempts at replication were successful.

Before the open field test, the Shank3B-/- (n=10) and Shank3B+/+ (n=10) mice were mixed then housed in three cages. We performed the
behavior test of each mouse in a random order.

All behavioral experiments and preliminary analysis were performed and analyzed blinded to genotypes. Experimenters were not blind to
group during the analysis of spontaneous behavior of Shank3B-/- and WT mice to identify the behavioral biomarker of Shank3B-/-.

Shank3B-/- mice were obtained from the Jackson Laboratory (Jax No. 017688). Shank3B-/- and Shank3B+/+ mouse lines have been
described in previous study (Peça, J. et al, Nature, 2011).

The mice were housed at 4–6 mice per cage under a 12-h light-dark cycle at 22–25°C with 40–70% humidity, and were allowed to




