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The prevailin? model of associative learning proposes that dopaminergic (DA)
neurons transmit unconditioned stimulus (US) information to reinforce learning, while our ex vivo
Drosophila functional brain imaging analyses suggest that aversive US information is transmitted to
the Drosophila memory center, the mushroom body (MB), by glutamatergic (Glu) neurons. We conducted
in vivo brain functional imaging in Drosophila. We found that aversive US was transmitted to the MB

and DA neurons by Glu, which was released by ensheathing glia (EG) that surrounds the MB.
Furthermore, DA did not reinforce learning during conditioning but instead after conditioning. We
found that DA release that reinforces learning was induced by the postsynaptic MB neurons and is
highly reminiscent of the on-demand DA release identified in the ex vivo functional imaging. We
propose that transmitting US information and reinforcement are distinct processes.
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