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For behavioral studies, group sizes of at least 12 were based on power analysis and calculated from murine data collected in the laboratory of
Dr. Roberts over the past 25 years (at least 32 papers directly using learning and memory tests, for example https://
pubmed.ncbi.nlm.nih.gov/28431906/, https://pubmed.ncbi.nlm.nih.gov/32534984/). This group size is associated with powers of 92-97% for
the behavioral tests employed in this study using the online calculator (http://powerandsamplesize.com/Calculators/).

For other experiments, sample size per group was determined from previous publications with similar methodologies. For example, for
phosphoproteomic analyses, samples size were determined based in these two papers in which they used n=3 for some of their brain analysis
(https://www.nature.com/articles/s41467-018-06519-0 and https://doi.org/10.1038/nn.4160).

For the electrophysiology experiments, cells that had series resistance higher than 30 MOhms or holding current higher than 1pA were
excluded. For the behavioral experiments, no data were excluded unless a mouse was either found dead or was deemed sick by Animal
Models Core personnel (and confirmed by Scripps Research Animal Health Technicians) and was euthanized. In these cases, all previous data
from these mice were removed from the analyses.

For behavioral studies, all mice for a specific experiment (i.e. set of genotypes at a particular age) were produced by Taconic and then shipped
as large independent groups, making replication impossible. However, we tested these separate groups of mice at different ages and saw
replication of certain phenotypes and age-related trends.

Phosphoproteomics analysis, three biologically independent samples for each genotype were analyzed in the same experiment (n=3). We did
not repeat phosphoproteomic experiments with same cohort of mice, but hits were validated by western blot.

Western blot analysis were repeated independently at least three times with similar results.

For spine density analysis, n=6 mice were analyzed independently. Neurons from 1 mouse of each genotype were analyze each time. 5 out of
6 experiments showed decreased spine density in M489V mice compared to WT. 1 out of 6, did not show spine density reduction in M489V
mice. All replicates used were included in the final analysis.

The groups were based on genetics and not on any treatment or condition that we had control over. However, we did test the mice
completely blind to genotype such that this factor was randomized throughout the process of behavioral testing.

Investigators were blinded to genotype and for data analysis.

anti-PKC antibody was from BD Transduction Laboratories (610108, clone 3/PKC, used at 1:1,000 dilution).

-Actin antibody was purchased from Sigma-Aldrich (A2228, clone AC-74, used at 1:20,000 dilution).

total SAP97 was from Enzo Life Sciences (ADI-VAM-PS005, clone RPI 197.4, used at 1:1,000 dilution).

phospho-MARCKS (sc-12971-R) and total MARCKS (sc-6454) were obtained from Santa Cruz Biotechnology. Both were used at a
1:250 dilution.

GAPDH (2118, clone 14C10), vinculin (4650), phospho-(Ser) PKC substrate (2261S), phospho-ERK1/2 (9101) and total ERK1/2 (9102)
antibodies were purchased from Cell Signaling Technology. All of them were used at a 1:250 dilution.




