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Figure 1. A. Schematic diagram of visual and walking signals on HS- and H2-cells. Both HS- and H2-cells
integrate visual and motor-related signals congruently. B. Top, schematic of Texas Red electroporation at the
axons of HS cell (green), to identify a putative H2 cell (magenta). Bottom, a two-photon image stack
projection after electroporation at the left-side axon terminals (left image) shows a single, putative H2 cell
with contralateral soma and dendritic projections in the right lobula plate (right image, magenta cell,
arrowheads; green cells: GFP expressing left-side HS cells). C. Direction selective responses (regressive —
progressive motion) of spiking H2 cells (N= 9 cells, left: subthreshold activity; middle: firing rate; mean +



SEM, solid line and shaded, respectively), and of non-spiking HS cells (right, N=7 cells) to random dot stimuli
of different sizes. Gray shades indicate the stimulation period. D. Top: schematic of the experimental setup
(left), and of H2 and HS cells (right). Middle and bottom: Example segments of recordings in darkness of the
cell’s membrane potential (Vm), and a fly’s angular (Va) and forward (V) velocities for a right-side H2 cell
(middle), and for a right-side HS cell (bottom). The green shade indicates walking. For H2, the subthreshold
Vm, and the spikes are indicated in magenta and with ticks, respectively. E. Vm triggered at the peak of
ipsiversive or contraversive fly rotations (bottom traces) for H2 (left, magenta, n=16 cells) and for HS cells
(right, green, n=25 cells). F. Unilateral application of ATP and its effect on the angular (Va) and forward (Vf)
velocities of a walking fly. Top: ATP application at the axon terminals of HS cells (n=18); bottom: at the axon
terminals of H2 cells (n=14). G. A proposal function of optic-flow processing circuit. When a walking path
of a fly () is deviated toward left (&), the concerted neural dynamics () promotes the fly turn toward
right in a quantitative manner (@), thereby compensating the angular deviation. H. Cross-covariance analysis
between the fly’s forward velocity and the Vm of H2 (left, magenta, n=16 cells) or HS cells (right, green,
n=25 cells) in recordings performed in darkness. I. Change in Vm (relative to quiescence) as a function of the
fly’s angular velocity during low (1-3 mm/s, light gray), or high (>10 mm/s, dark gray) forward speed for H2
(left, n=9 cells) or HS cells (right, n= 9 cells). Data are presented as the mean £ SEM.
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Figure 2. A. Experimental paradigm: a 530-nm light was projected onto one side of the brain, conditioned to
the forward velocity of a walking fly. Middle: change in Vm in HS cells (mean £ SEM, 10 trials per fly) to
different light intensities in experimental (top, n = 5 cells) or control (bottom, n = 4 cells) flies. Right: change
in Vm before and after light stimulation (mean value) as a function of light intensity, in experimental (red) or
control (black) flies. The arrowhead indicates the intensity used for closed-loop experiments. B. Conditional
silencing experiment. Mean angular (\Va) or forward (Vf) velocity traces (mean + SEM, experimental flies:
red, n = 11 cells; control flies: black, n = 13 flies) triggered at the onset of illumination. C. Change in angular
velocity upon light illumination for experimental (red) or control (black) flies. The first second (t1, left) or the
following 2 seconds (2, right) from the stimulus onset were used for the quantification (*: p < 0.05, Wilcoxon
rank-sum test). D. (Left) Experimental paradigm. (Right) The membrane potential (Vm) of HS cells (mean +
SEM, 10 averaged trials per fly) upon local application of histamine in experimental (red, top, N = 12 flies)
or control flies not expressing ort artificially (black, bottom, N= 10 flies). E. Example segment of
simultaneously recorded Vm, Va and Vf. The arrowheads and dashed lines indicate conditional histamine
injections. F. (Left) The mean + SEM of the Vm (n= 7 for experimental flies, n = 6 for control flies), Va and
Vfin experimental (red, N=12 flies) or control flies (black, N=10 flies) upon conditional histamine injections.
Note that Vm is reported for a subset of flies in which the whole-cell condition lasted until the end of the
experiment. (Right) Change in Va before and after histamine injection in experimental (red) or control flies
(black). **: p = 0.002, Wilcoxon rank-sum test. G. Similar to (F) with the analysis divided into low (dark red)
or high (light red) VT for experimental flies (n=11 flies). *: p = 0.02, Wilcoxon signed-rank test.



