Multineuronal Responses to Complex Mulhmodal Sensory Cues During Behaviour
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nervous system must be able to adapt to changing multimodal sensory viewing the arena from above. The virtual

cues. Therefore, the challenge is to examine simultaneous activity of track (A) is qualitatively similar to that 2 .
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experimentally tractable system. odour-guided flight (B). The arrowheads in 1 sec
| We recorded the activity of interneurons that connect the brain with A indicate pheromone presentation.
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Male moths (Manduca sexta) were flown in a virtual reality-based flight simulator 5 i ‘ & & reference - abdamen left. bin . 33 ms reference = edge peak time, bin = 33 ms
(see Gray et.al., 2002 for details) under closed and open-loop conditions and i | | ' oa 0 4

presented with a two component compound known to elicit odour-guided tlight time (sec) reference abdomen movement, bin = 33 ms (A) The presence of pheromone modulates ensemble activity relative to abdominal

(TU'T‘””SO” et. .6."-’1989)- I\/Iultln_euronal aCt'V'tY In the CNS.WE.‘S recorded using movements during closed-loop flight. Data were taken from within different contexts

Individual units were discriminated using Autocut cluster cutting software from Data the greatest loading. The crosscorrelogram for PC1 confirms synchrony of the (B) The response of ensembles to looming stimuli (expanding vertical edges) is

Discriminated units were organized into functional ensembles using Principal | - . | - svnchronouslv relative to abdominal movement and that units in PC1 (L3) and PC2 (R4 . . : .
Component Analysis (see panel 3). - - time-(sec) - - - d)é o y (L3) (R1) interneurons changes depending on the multimodal context of the environment.
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of closed-loop flight multimodal sensory cues IS context-dependent. . Glosecloop behaviour in the flight simulator emulates free flight

e Flight behaviour activity increases in the presence of pheromone.
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oot oot * To understand more clearly how descending input influences flight
behaviour we will examine detailed components of the sensory

environment in relation to ensemble composition and activity.
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pheromone r5° presence of pheromone.

Note the asymmetry of the leading edge of the forewings (red lines) and ruddering on | 1 * denotes a significant difference
of the abdomen (green line) during a turn to the right (A). During straight flight (B) 6.5 1 (p<0.05) in the normalized FWA
the wings are symmetrical and the abdomen extends straight back. T 0201 0 04 02 T 0201 0 0102 freq (paired t-test).
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