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Number of samples was as follows. For functional imaging, n=12 for utricular otolith organs (n=6 for Tg[myo6b:jGCaMP7f; myo6b:tdTomato]
and n=6 for Tg[myo6b:jGCaMP7f;s100s-hs:tdTomato]); n=6 for vestibular ganglia. For non-functional imaging, n=5. No statistical methods
were used to predetermine sample sizes. However, sample sizes are consistent with those reported in previous

publications and are thought to be sufficient because of observed consistency between organs examined.

As described in Methods section, fluorescent beads that aggregated with each other were manually excluded from data analysis (Fig. 1). In
morphological analysis of photoconverted VGNs (Fig. 7), a few Kaede-expressing cells, which were not VGNs, were excluded from the analysis,
and voxel position range in which fluorescence voxel data existed in all ear samples was analyzed. In Supplementary Fig. 5, VGN position range
in which VGN fluorescence data existed at least one ear sample was analyzed.

For functional imaging, utricular otolith organs from 4 fish (Tg[myo6b:jGCaMP7f; myo6b:tdTomato]), those from 3 fish (Tg
[myo6b:jGCaMP7f;s100s-hs:tdTomato]), and vestibular ganglia from 3 fish were independently examined. For non-functional imaging, 4 fish
were independently examined. All replication attempts were successful and observed direction selectivity patterns were consistent with
previously described morphological polarity patterns.

Fish used for imaging were selected randomly. All organs that passed quality control were analyzed equally. Thus, there was no requirement
for randomization.

Blinding was not possible as fish lines and cell types were evident from the image data. Quantifications were applied equally to all the fish
lines and cell types.




