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Wild animals

Sample sizes were chosen based on our previous studies using the same Shank2-mutant mice (Won et al., Nature 486:261, 2012; Chung et al.,
Biol Psych 85:534, 2019).

Outliers were excluded using the Grubbs' test (also known as Extreme Studentized Deviate (ESD) test) and the cut off at p < 0.05. Exclusion
criteria for in vivo data are described in Methods. Briefly, neurons with mean-firing rates smaller than 0.5 Hz were excluded for the possibility
of contamination with noise. For two-way ANOVA test to determine target specificity/discrimination of recorded neurons, the experiments
that which do not contain all six trials for E-E, 1st S-O and 2nd S-O sessions were excluded for difficulty of running statistical tests.

All experiments were replicated through multiple cohort/mice analysis, where applicable. All replication attempts were successful.

For randominization, we counterbalanced vehicle-drug treatments and left-right target positions.

All experiments and analyses were performed by investigators who are blind to the genotype or group allocations of the mice.

Mouse monoclonal parvalbumin antibody (Milipore, MAB1572), Rabbit polyclonal calretinin antibody (Millipore, AB5054), Rabbit
polyclonal somatostatin antibody (Peninsula, T-4547), Mouse HA monoclonal antibody(MBL M180-3).

Websites for antibody validations:

Mouse monoclonal parvalbumin antibody (Milipore, MAB1572):https://www.merckmillipore.com/KR/ko/product/Anti-Parvalbumin-
Antibody,MM_NF-MAB1572

Rabbit polyclonal calretinin antibody (Millipore, AB5054) and Rabbit polyclonal somatostatin antibody (Peninsula, T-4547):http://
www.bma.ch/en/products/t-4547

Rabbit polyclonal somatostatin antibody (Peninsula, T-4545): http://www.bma.ch/en/products/t-4545

Mouse HA monoclonal antibody (MBL M180-3): https://www.biocompare.com/9776-Antibodies/2304439-antiHAtag/

Mice, C57B/6N for Shank2 mice and C57B/6J for PV-cre mice. Adult male mice at the age of 10-16 weeks.

experiments. All animals were fed ad libitum and housed under 12 h light/dark cycle (light phase from 1 am to 1 pm) under 21
degree celcius and 50-60% humidity.

No wild animals were used in this study.




