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Life sciences study design
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Sample size

Data exclusions

Replication

Randomization

Blinding

The AutoCAD files of the devices developed in this study are available at [https://doi.org/10.5281/zenodo.7355156]. Preprocessed data necessary to replicate these
results are available at [https://doi.org/10.5281/zenodo.7306139]. Source data are provided with this paper.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

This study did not involve prior sample calculation. Instead, we decided on the sample sizes based on the usual requirements for the specific
types of experiments, taking reference to previous similar studies (e.g., Herrera et al., Curr. Biol., 2021; Koide et al., Cell Rep., 2018; Krishnan
et al., Curr. Biol., 2014),

For the behavioral assays, no data was excluded.

For the imaging experiments with unilateral olfactory stimulation intended, trials with > 1/20 spillover were excluded; trials with seizure-like
brain activity and/or unsatisfactory image registration were also excluded from further analysis.

Repeating independent batches of experiments was the major means to ensure reproducibility (i.e., instead of relying on the data from a
single experiment or animal). The reproducibility of experiments are evident from the respective plots showing summary statistics and error
bars.

For the chemosensory avoidance navigation assay, the numbers of independent assays, larvae and border-crossing event sample sizes for the
six swimming arena experimental groups are as follows: bilateral OP-intact larvae (control group without cadaverine zone, i.e., all water
zones): 6, 24, 211; bilateral OP-intact larvae (assay group with cadaverine zone): 8, 32, 251; left OP-intact larvae (assay group with cadaverine
zone): 4, 15, 71; right OP-intact larvae (assay group with cadaverine zone): 4, 15, 155; null OP-intact larvae (assay group with cadaverine
zone): 7, 23, 96; bilateral OP-intact static (all water control without flow): 3, 11, 283.

For the brain imaging assay, eighteen 5–6 d.p.f. right eye-ablated and four right-tilted zebrafish larvae underwent simultaneous behavioral
and whole-brain calcium imaging experiments, among which nine exhibited spontaneous tail flipping in the µfluidic device (all right eye-
ablated), and we obtained stable imaging from nine larvae (6 right eye-ablated and 3 right-tiled). These data were used for analysis of neural
activity evoked by unilateral and bilateral cadaverine stimulation.

Since our experiments did not include comparisons across heterogeneous samples subject to different treatment effects, randomization was
not relevant to our study design.

Since our experiments did not include obtaining readouts that may be affected by the experimenter's knowledge of sample group, and all
analyses were based on identical software pipelines, blinding was not necessary for our study.




