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Figure S3. Additional analyses of local search in extreme-starved animals. 
(A) Residence probabilities during activation search bouts or baseline control bouts, 

plotted as in Figure 1D. Activation search bout residence probabilities reproduced from 

Figures 2G-J for convenience. 

(B) Probability distributions of fly distance to the activation zone, plotted as in Figure 1E. 

(C) Centers of mass for all activation search bouts, reproduced from Figures 2G-J for 

convenience. 

(D) Raster plots of activation zone residence, plotted as in Figure 1G. 
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Figure S4. Proboscis extension and locomotor responses to activation. 
(A) Mean percentage of stimulus presentations eliciting a proboscis extension response 

(PER) for animals of the indicated genotype (red) or corresponding GAL4-line parental 

controls (grey) and indicated starvation state. Data depict distribution of individual fly 

means. Circles depict medians, error bars depict 95% confidence intervals, and violin 

plots indicate full data distribution. We note that light pulses produce PER in some UAS-

CsChrimson/+ control animals, but we do not believe this hinders interpretation of results 

because we find no PER response in multiple other lines expressing this transgene. (* 

indicates p≤0.05, NS indicates p>0.05, n=7 flies per condition, Mann-Whitney U test with 

Bonferroni correction). 

(B) Median speed traces (solid black lines) during light pulse stimulation for animals of 

the indicated genotype and starvation state. Only the first light pulse for each search bout 

was used for analysis, and data were truncated if animals reached arena edge. Data 

depict distribution of individual fly median traces, with shaded grey region depicting 95% 

CIs. Data for R58E02-GAL4>UAS-CsChrimson animals are plotted on extended axes to 

accommodate values for higher speeds. 

(C) Median post-activation speed (during the 4 seconds following light pulse offset) for 

animals of the indicated genotype (red) or corresponding GAL4-line parental controls 

(grey) and indicated starvation state. Plotting conventions as in (A). Only the first light 

pulse for each search bout was used for analysis, and data were truncated if animal 

reached arena edge. Data for R58E02-GAL4>UAS-CsChrimson animals are plotted on 

extended axes to accommodate values for higher speeds.  
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Movie 1. Activation of Gr43a-GAL4 sugar-sensors triggers local search (raw 
footage).  
An example search bout triggered by activation of sugar-sensing Gr43a-GAL4 neurons 

(corresponding to data shown in Figure1B). Approximately 19 seconds into the movie, 

the fly encounters the invisible activation zone (diameter 5.67 mm) at the center of the 

arena. The experiment was conducted in the dark. Footage was recorded using near-

infrared (850 nm) lighting. The array of shadows visible in the movie were cast by the 

optogenetic activation LEDs and associated wiring situated beneath the chamber floor. 

Playback is at 5X speed. 

 

Movie 2. Activation of Gr43a-GAL4 sugar-sensors triggers local search (animation).  
Animation of an example search bout triggered by activation of sugar-sensing Gr43a-

GAL4 neurons (corresponding to data shown in Figure1B and Movie 1). Fly position is 

marked by the green circle and the activation zone is shown as a red circle. Fly trajectory 

is shown before (blue) and after (red) the beginning of the search bout. LED pulses are 

indicated (bottom left). Playback is at 5X speed. 

 

Movie 3. Activation of Gr5a-GAL4 sugar-sensors triggers local search. 
Animation of an example search bout triggered by activation of sugar-sensing Gr5a-GAL4 

neurons. Fly position is marked by the green circle and the activation zone is shown as a 

red circle. Fly trajectory is shown before (blue) and after (red) the beginning of the search 

bout. LED pulses are indicated (bottom left). Playback is at 5X speed. 

 

Movie 4. Activation of Or42b-GAL4 olfactory neurons triggers local search in 
protein-starved animals.  
Animation of an example search bout triggered by activation of ACV-odor-sensing Or42b-

GAL4 neurons, in a protein-starved animal. Fly position is marked by the green circle and 

the activation zone is shown as a red circle. Fly trajectory is shown before (blue) and after 

(red) the beginning of the search bout. LED pulses are indicated (bottom left). Playback 

is at 5X speed. 
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Movie 5. Activation of NPF-GAL4 hunger-signaling neurons triggers local search in 
protein-starved animals.  
Animation of an example search bout triggered by activation of hunger-signaling NPF-

GAL4 neurons, in a protein-starved animal. Fly position is marked by the green circle and 

the activation zone is shown as a red circle. Fly trajectory is shown before (blue) and after 

(red) the beginning of the search bout. LED pulses are indicated (bottom left). Playback 

is at 5X speed. 

 

Movie 6. Activation of ppk28-GAL4 water-sensing neurons triggers local search in 
dry-starved animals.  
Animation of an example search bout triggered by activation of water-sensing ppk28-

GAL4 neurons, in a dry-starved animal. Fly position is marked by the green circle and the 

activation zone is shown as a red circle. Fly trajectory is shown before (blue) and after 

(red) the beginning of the search bout. LED pulses are indicated (bottom left). Playback 

is at 5X speed. 

 
Movie 7. Optogenetically-induced local search in a confined maze.  
Animation of an example search bout in the flyadelphia arena, triggered by activation of 

sugar-sensing Gr43a-GAL4 neurons. Fly position is marked by the green circle and the 

activation zone is shown as a red circle. Fly trajectory is shown before (blue) and after 

(red) the beginning of the search bout. LED pulses are indicated (bottom left). Playback 

is at 10X speed. 
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