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reduced nighttime sleep (Figure 3, J and K), further supporting
the sleep-promoting roles of nAChR 2 and nAChR 2, and their
function in neurons labeled by 2KlIGal4 and 2KIGal4.

When nAChR 2 and nAChR 2 genes were knocked out, sleep
was both reduced to about half of wt level (Figure 1, C J), and
these two genes are tightly linked: only ~18 kb apart from each
other in the Drosophila genome. Because a functional nAChR
is composed of ve subunits in vivo, and studies have shown
that nAChR 2 can form homo-pentamer by itself [60], or form
hetero-pentamer with nAChR 1 and nAChR 2 in Drosophila [80],
it is plausible that nAChR 2 and nAChR 2 form a functional
NAChR pentamer to promote sleep.

To explore this possibility, we intersected nAChR 2 and
nAChR 2 by simultaneously expressing UAS-FRT-STOP-FRT-GFP
in 2-expressing neurons driven by 2KlGal4, and LexAop-Flp
in 2-expressing neurons driven by 2KiLexA. In nAChR 2*
nAChR 2* neurons, the STOP cassette between the UAS and
GFP was removed by the Flp recombinase, thus labeling the
neurons with GFP. Intersection of nAChR 2 and nAChR 2 was
identi ed in multiple brain regions, including known sleep-
regulating regions such as the MB Kenyon cells and the PI
(Figure 3,G 1).

Also, RNAI knockdown of nAChR 2 in nAChR 2-expressing
cells and knockdown of nAChR 2 in nAChR 2-expressing cells

Figure 2. Sleep and arousal phenotypes of nAChR 3 mutants. (A) Schematic representations of nAChR 3 with a red bar indicating the deleted regions in nAChR 3KO.
Deleted part: NP_525079.3, 94aa 335aa. (B) Arousal rate of 3** (black) (n =91), 3" (blue) (n =121),and 3’ (red) (n = 63) female ies under mechanical stimuli. Open

bars denote the number of ies stayed asleep after the stimuli (Number_ ),

lled bars denote the number of ies awakened by the stimuli from sleep (Number,

wake) .

Arousal rate was denoted under each bar. (C) Almost all the 3/ (n=116), 3" (n=135),and wt (n = 118) female ies were awakened from sleep by extremely strong
stimuli (3.0 g). (D) The speed of 3’/ (n=30)and 3 (n=48) ies during locomotion was normal compared to 3" ies(n=48).(E) 3’/ (n=48)and 3" (n=48) ies
had normal nighttime sleep duration compared to 3** (n = 45) ies. (F) Arousal rate of 3 /Y (n = 100) was signi cantly less than 3*" (n = 110) male ies. (G) All the

3 /Y (n = 120) (red) and wt (n = 111) (black) male ies were awakened from sleep by extremely strong stimuli (~3.0 g). (H) Speed of 3 /Y (n = 47) was higher than 3*¥
(n=48) ies. () Nighttime sleep durations of 3 /Y (n =47) had no signi cant difference with 3*¥ ies (n =47). Daytime sleep durations of 3 /¥ were less than 3*¥ ies.
*+p < 0.001, *p < 0.01, n.s. p > 0.05, Fisher s exact test was used in (B), (C), (F), and (G), Kruskal Wallis test with Dunn s posttest was used in (D) and (E). Mann Whitney

test was used in (H) and (I). Error bars represent SEM.
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