














bioRxiv preprint doi: https://doi.org/10.1101/2022.12.14.520178; this version posted December 15, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

available under aCC-BY 4.0 International license.

Extended Data Figure 7: T4d neuron analysis, related to Fig. 4

A. T4d PDs mapped to eye coordinates. B. Interpolated T4d PD field (arrows are re-scaled to 50% of length in A).
C. The T4d PD field from B replotted using Mercator projection. D. Visual angles subtended by T4d PD vectors
(i.e., angular size). Scatter plots show the reconstructed T4d PDs (black dots, also in (A)) and interpolated ones (blue
dots, also in (B)) along the equator (+/-15° horizontal shaded band) and the central meridian (+/-15° vertical shaded
crescent). E. Agular differences between T4d PD field, -v-axis, three cardinal self-motion optic flow fields (lift,
leftward roll, and upward pitch), and optimized self-motion flow fields. The horizontal bars represent 25%, 50% and
75% quantiles. F. Spatial distribution of angular differences between T4b PD field and the three cardinal self-motion
optic flow fields. &
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Supplementary Information

Supplementary Video 1: Summary of eyemap, enabling the projection of the compound eye’s visal space into
the neural circuits of the optic lobe

Whole-head uCT scan with overlaid EM reconstructed neurons, showing the columnar structure of the compound
eye and optic lobe. Ommatidia directions were determined by the lens-photoreceptor tip pairs. Medulla columns
were defined as the Mil cells’ arbor in layer M10. Finally, we established an eyemap: a 1-to-1 mapping between
ommatidia directions and medulla columns.

Supplementary Video 2: Illustration of how the dendritic orientation of T4 neurons facilitates motion
detection in different directions

There are 4 subtypes of T4 cells, innervating 4 distinct layers in lobula plate. A T4 cell’s preferred direction (PD) is
computed based on its dendritic arborization pattern. PDs can be mapped to eye coordinates using the eyemap
defined in Supplementary Video 1. In the central region of the eye, the four T4 subtypes are well aligned with
directions of motion in the 4 cardinal directions (forward, backward, up, and down).

Supplementary Data files 1-4: galleries of T4 neurons with PDs

All T4 neurons reconstructed in the FAFB data set: 38 T4a, 176 T4b, 22 T4c, 114 T4d, are plotted in a similar
fashion as in Fig. 2G. Using the eyemap established in Fig. 4A, we include the position (elevation and azimuth
angles) in the eye coordinate. The angle between T4’s PD and the local meridian line is computed, instead of using
the +v-axis as the reference as in Fig. 2G. The meridian line is defined as the direction line going from south pole to
north pole in the eye reference frame (often close to the +v-axis). The cell and surrounding columns are also aligned
such that the vertical direction in the plot coincide with the meridian direction. A summary of the Strahler number
(SN) analysis for each cell is included.
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