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Figure 5. Dopamine selectively modulates antennal lobe neurons. (A1) Schematic of the Ae. 897 

aegypti brain superimposed on a scanned electron microscope image (50). Highlighted regions 898 

include the AL (multicolored to represent individual glomeruli that receive input from olfactory 899 

receptor neurons), and the mushroom bodies (MB), implicated in learning and memory. The 900 
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open box around the AL is used to indicate the corresponding location in A2 and A3. CX: central 901 

complex; OL: optic lobes. Scale bar: 500 µm. (A2) Confocal micrograph of a whole Ae. aegypti 902 

brain stained with antibodies against tyrosine hydroxylase (magenta) shows immunoreactivity 903 

concentrated in the lateral protocerebrum and AL. Background fluorescence in green. Scale bar: 904 

100 µm. (A3) A 60 µm section of Ae. aegypti brain stained with antibodies against the mosquito 905 

dopamine-1 receptor-1 DOP1 (yellow) shows these receptors enriched in the lateral 906 

protocerebrum around the MB as well as localized around the AL. Background fluorescence in 907 

blue. Scale bar: 100 µm. (B) Top: Raster plots and peri-event histograms of the mean (± 908 

variance) responses of an isolated unit from the suction electrode recordings. Bottom: stimulus 909 

trigger-averaged responses in wingstroke amplitude (± first quartiles) to olfactory stimulation. 910 

Vertical shaded bars represent the odour stimulus: octenol (orange) and ammonia (purple). Each 911 

column corresponds to the responses before (Pre), during (Dop) and after (Wash) dopamine 912 

application. (C) Left: Neural ensemble response to a subset of 5 odorants (octenol, lactic acid, 913 

myrcene, benzaldehyde, ammonia) before (Pre), during (Dop) and after (Wash) dopamine 914 

application. Responses are plotted as a color-coded response matrix across the neural units 915 

(columns). Vertical dashed lines indicate examples of units for which the response either does 916 

not change (unit 2), decreases (unit 21 for ammonia) or increases (unit 26 for all odours except 917 

ammonia) during dopamine application. Right: normalized mean wingstroke amplitude change 918 

(a.u.) in response to each odour of the panel, before (open bars), during (hatched bars) and after 919 

(dashed bars) dopamine application. Bars are the mean ± se. (D) Principal components analysis 920 

of the ensemble responses. Borders and colour fills are indicative of the odorant (orange: octenol, 921 

blue: lactic acids, pink: benzaldehyde, yellow: myrcene, purple: ammonia) and of the treatment 922 

(solid line: Pre, hatchings: Dop, dashed lines: Wash).  923 
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