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trained males compared with naive males, suggesting that neuronal plasticity in OAMB
circuits might mediate courtship conditioning. However, Activation of OAMB neurons does
not reduce male courtship behavior, suggesting that the inhibitory effects of octopaminergic
neurons may be mediated by other downstream neuronal circuits.

It is possible that different subsets of octopaminergic neurons act upon different downstream
receptor neurons to regulate different behaviors. In Drosophila, anterior superior medial
octopaminergic cells in the medial protocerebrum promote wakefulness (Crocker et al.,
2010), whereas a few ventral unpaired median (VUM) neurons with neurites ramifying the
subesophageal ganglion were suggested to regulate aggression (Certel et al., 2007; Zhou et
al., 2008). We have characterized two classes of octopaminergic neurons innervating
mushroom bodies, both of which are morphologically distinct from the VUM neurons
involved in aggression (Fig. 5B,C). These suggest that innate social behaviors and
experience-dependent behaviors are mediated by separate populations of octopaminergic
cells. However, It remains to be established which classes of octopaminergic cells mediate
reward olfactory learning or social learning in Drosophila.
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Figure 3.
OAMB deletion or inactivation of OAMB neurons affects the formation of courtship
memory. A, LI of OAMB-Gal4/UAS-shi and associated controls when trained at either 22°C
or 29°C. N = 11, 12, 23, 19, 11, and 11 for each group; *p < 0.05, NS p > 0.05, Mann–
Whitney test. B, CI of OAMB-Gal4/UAS-TrpA and transgenic controls. No significant
differences were detected (Mann–Whitney test). N = 15, 27, 16, 23, 18, and 24 for each
group. C, LI of OAMB-Gal4/UAS-TrpA and transgenic controls when trained with
adecapitated virgin at 22°C. No significant differences were detected (Mann–Whitney test);
N = 21, 22, and 29 for each group. D, Rescue of OAMB mutant phenotype by expressing
OAMB pan-neuronally or in mushroom body; wt denotes wild-type while m denotes oamb
−/− background. N = 13, 14, 24, 12, and 12, respectively. Different letters above the bars
indicate significant differences (p<0.05, one-way ANOVA).
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