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Validation

Sample size was determined based on the number of observations used in similar studies published in the field (examples: PMID27537483,
PMID29606581, PMID32616470, PMID27537484, PMID17442248 or PMID31535974).

All data that met quality standards (described in the methods section) were included. No outliers were excluded.

The number of replicates is reported in each figure. For cultured neurons, quantified data were acquired from at least three independent
cultures, with the exception of electron microscopy (two independent cultures). Replications were successful and all replicates are included in
the quantitative analyses.

Data derived from animals were not randomized, but pooled by genotype and/or condition. Data collected in cell lines were not randomized,
but pooled by protein expression and/or treatment.

The experimenter was blinded throughout data collection and analyses for experiments in cultured neurons and cell lines that compare
genotypes and/or drug treatments.

The following primary antibodies were used: mouse anti-Bassoon (Enzo ADI-VAM-PS003-F), rabbit anti-Liprin-!1, -2, -3 & -4 (gifts
from S. Schoch), rabbit anti-RIM (SySy 104003), mouse anti-PSD-95 (NeuroMab 73-028), mouse anti-Gephyrin (SySy 147021), mouse
anti-Synapsin-1 (SySy 106001), guinea pig anti-Synaptophysin (SySy 101004), rabbit anti-RIM-BP2 (SySy 316103), rabbit anti-
Munc13-1 (RRID: AB_887733), rabbit anti-CaV2.1 (SySy 152203), mouse anti-HA (Biolegend 90150), rabbit anti-MAP2 (SySy 188002),
mouse anti-MAP2 (Sigma-Aldrich Cat# M4403), mouse anti-GluA1 (Sysy 182411), mouse anti-Synaptophysin (SySy 101011), and
rabbit anti-Liprin-!3, anti-phospho-S760 Liprin-!3 and anti-phospho-S764 Liprin-!3 (custom-made as described in the manuscript).

The following secondary antibodies were used: goat anti-mouse IgG HRP-conjugated (MP Bio Cat# 0855550), goat anti-rabbit IgG
HRP-conjugated (MP Bio Cat# 0855676), goat anti-rabbit IgG Alexa Fluor 488 (Thermo Fisher Scientific Cat# A-11034), goat anti-
mouse IgG1 Alexa Fluor 488 (Thermo Fisher Scientific Cat# A-21121), goat anti-mouse IgG1 Alexa Fluor 555 (Thermo Fisher Scientific
Cat# A-21127), goat anti-mouse IgG2a Alexa Fluor 555 (Thermo Fisher Scientific Cat# A-21137), goat anti-guinea pig IgG Alexa Fluor
633 (Thermo Fisher Scientific Cat# A-21105), and goat anti-mouse IgG Alexa Fluor 633 (Thermo Fisher Scientific Cat# A-21050).

RRIDs are provided in the manuscript when available.

The following antibodies essential to the key conclusion of this manuscript have been validated for immunostainings as performed in
this study using mouse gene knockout as controls. RIM (SySy 140003) has been knockout-validated by PMID29606581. CaV2.1 (SySy
152203) has been knockout-validated by PMID32616470. Liprin-!2, -!3 and -!3 p760 antibodies are knockout-validated by this
study. Munc13-1 (SySy 126 103) and RIM-BP2 (SySy 316 103) have been validated using genetic mutations that ablate these proteins
through knockout of RIM+ELKS, described in PMID27537483.




