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Because the parameters of this novel synthetic synapse were unknown at time of study design, we could not assess the number of replicates
necessary for most analyses. A power analysis was conducted before the on-food migration assay took place, and an n = 10 was decided upon
based on that, and, to allow for all animals of all genotypes tested to be fully analyzed within experimental time frames.

Electrophysiological data was only obtained if a stable patch was achieved, and no data were excluded from Fig 3, 4, or S3. The experiment in
Figure 2b-d was designed to test the reproducibility, at a population level, of the HySyn response, which we observed in 34% of the cells
examined. Similarly, in the data acquired for Figure 2f,g we observed responses in only 45% (14/31) of the cells, as discussed in the text.
Because this experiment was designed to assess within-subject reproducibility of these responses, we excluded those samples lacking a
response (with <3 SD above baseline) from follow-up analysis in Figure 2f,g, although they are reported in the statistic above within the text.

Replication of electrophysiology experiments is shown in Supplementary Figure S2. The individual means of responses for independent
biological replicates are shown in Figure S2b-d, where each dot represents the mean of technical replicates (e-g) for each biological replicate.
As shown, the electrophysiological effect, like the calcium imaging effect, was replicated in approximately half of the examined cells. Similarly,
in calcium imaging (Figure 2b-d) a robust calcium response was observed in 34% of cells, or in 45% of cells in another set of biological
replicates.

For the C. elegans migration assays conducted in Figure 3k-l, S3d-e, and 4a-d, independent animals of each genotype were tested on
identically prepared substrates, where each animal constitutes an independent biological replicate. All animals were chosen at random from
the respective mutant population of animals and/or based solely on the expression of fluorescent markers and not based on any observable
phenotypes (i.e paralysis). Similarly, for the head thrashing experiments conducted in Figure S3a, at least 5 animals from the respective groups
were tested. Each animal within each group constitutes an individual biological replicate taken otherwise randomly from the population.

For the cell culture-based experiments, the initial cell populations were split into groups by a random nature of parallel splitting and treatment
with distinct plasmid transfection. We then randomly sampled cells from each population in electrophysiology and calcium imaging based
solely on reporter transgene expression (GFP or mCherry). Groups were randomly sampled over time and these experiments are within-
subject, minimizing the influence of covariates.

For the experiments involving C. elegans (Figures 3k-l, S3d-e, and 4a-d), the animals that were assayed were chosen at random from a
population of animals based solely on fluorescent reporter expression. Animals were assayed on identically prepared solutions or substrates
made in a single batch and analysis was performed in parallel in a single session including all groups, thus minimizing the influence of
covariates.

Use of fluorescent markers for targeting manipulations generally precluded wholly blind data acquisition. Yet, analysis was performed blind to
group or, in the case of paralysis migration assays (Fig 3k-l) or off-food migration assays (S3d,3), through a fully automated pipeline. For the
on-food migration assays (Fig 4b,d, S3c), all animals were picked at random from respective populations based solely on fluorescent reporters,
and, at the time of scoring and data entry, all group identifying information was blinded to the experimenter.




