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Flies can be conditioned by the association of an odorant or conditioned
stimulus (CS) with electric shock or an unconditioned stimulus (US) reinforced with dopaminergic
neurons. (1) We found that glutamate is a cotransmitter in a subset of dopaminergic neurons and
partially attenuates memory performance. (2) The type I Ca2+/calmodulin-stimulated adenylate cyclase

(AC) in Kenyon cells (KCs) is thought to act as the coincidence detector that integrates Ca2+
influx in a restricted population (5-10%) of KCs, which is specific to each odorant (CS) and G
protein activation resulting from the dopamine reception (US) in all KCs, and thus increases the
CAMP concentration in the KCs that receive both CS and US relative to the rest of the KCs. However,
the increase in the cAMP concentration resulting from the CS alone was also mediated by the same
dopamine neurons that reinforce the US and thus in all KCs, which is inconsistent with the notion
that AC acts as the coincidence detector.
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