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Fig. S9. SLO channels regulate synaptic bouton size. (A) Amplification of slo
transcripts via RT-PCR from wild type and slo''**' adult head or whole 3™ instar (L3)
larvae cDNA. sleepless (sss) mRNA expression was used as a control. (B) Confocal
projections of synapses from transheterozygotic combinations of two slo null alleles (slo*
11481y and a deficiency that removes the slo locus (slo™"), as well as slo”
heterozygotes. Arrows point to enlarged boutons. Scale bar, 20 um. (C-D) Average
bouton number (C) and bouton area (D) in the above genotypes. n = 9-32 synapses and
133-443 boutons. Note that the same control values are also used in Fig. 4B, C. Values
represent mean + s.e.m. *** P < (0.0005; ns — P > 0.05, one-way ANOVA with Dunnett
post-hoc test. (E-F) Average bouton number (E) and bouton area (F) in control (n =11
synapses, 113 boutons) and slo'/slo” transgeterozygote larval synapses (n = 15 synapses,
161 boutons). *** P <(.0005, ns — P > 0.05, Mann-Whitney U-test. (G) Average
synaptic bouton size in wild type controls compared to heterozygotic and
transheterozygotic combinations of the dysc™*%® and slo''**! alleles. n = 150-202
boutons. ** P <0.005, *** P <0.0005, one-way ANOVA with Tukey’s post-hoc test. All
data were derived from synapses at muscle 6/7, segment 3. Values represent mean *
s.e.m.
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Fig. S10. Homozygosity for the slo® inversion results in temperature-sensitive hyper-
budding of synaptic boutons. (A) Representative confocal z-stacks of synapses from
muscle 6/7, segment 3, from control larvae and slo®, slo''** and dysc®”*** homozygotes
raised at 18°C. Scale bar, 20 um. Arrows point to multiple budding events in type 1b
boutons of slo* homozygotes, a phenotype rarely observed in controls, slo''**' or
dysc®** homozygotes raised at 18°C. (B) Mean number of terminal budding events in
type 1b boutons from the above genotypes. n = 12-14 synapses, 59-82 boutons per
genotype. (C) Representative confocal z-stacks of synapses from control and slo'/slo”
larvae raised at 18°C. Arrows point to enlarged synaptic boutons. (D) No significant
hyper-budding of terminal boutons was observed in this genetic background at 18°C.
Thus, the temperature-sensitive hyper-budding of slo* homozygotes appears to require
two copies of the slo* inversion in an iso31 background. Values represent mean = s.e.m.
ns — P> 0.05, *** P <0.0005, one-way ANOVA with Dunnett post-hoc test (B) or

Mann-Whitney U-test (D).
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Fig. S11. Loss of the Shaker potassium channel does not impact AZ size or
organization. (A) Representative STED images of BRP-labeled AZs in wild type
controls and s4°" (shaker) mutants, which harbor a small deficiency that specifically
removes the shaker locus. Scale bar, 1 um. (B) Average area of individual BRP-labeled
AZs in controls and sA™" synapses. In contrast to slo mutants (Fig. 5), no increase in the
mean area of AZs was observed following loss of shaker, and there was no apparent

merging of neighboring AZs. Values represent mean = s.e.m. Control: n =51 AZs, sh™"

=49. ns — P> 0.05, Mann-Whitney U-test.
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Fig. S12. SLO channels impact the synaptic organization of Futsch. (A, B)
Representative confocal z-stacks of synapses at muscle 6/7 from wild type control (A)
and slo''**! (B) larvae labeled with anti-HRP and anti-Futsch antibodies. Magnified
panels on the right illustrate synaptic Futsch innervation in the above genetic
backgrounds. In slo''*®! synapses, Futsch is often observed in an unbundled, disorganized
state, while this is rarely observed in wild type synaptic boutons. Scale bar, 20 um. (C)
Mean proportion of boutons within a given synapse exhibiting unbundled Futsch. Control
— n =15 synapses, 661 boutons; slo''**' — n = 19 synapses, 554 boutons. Values represent
mean * s.e.m. ** P <0.005, Mann-Whitney U-test.
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Fig. S13. DYSC modulates short-term synaptic plasticity. (A) Overlaid paired-pulse
EJC recordings from control and dysc*”**® homozygotes. Pairs of EJCs were evoked with
an interval of 30 ms (second EJC) or an additional multiple of 25 ms (successive EJCs).
Traces were normalized to illustrate changes in paired-pulse facilitation. Note the
sustained increase in the EJC currents in dysc”™® larvae that are absent in controls. (B)
Quantification of paired-pulse facilitation using EJC peaks evoked 30 ms or 55 ms after
the initial EJC. Values are normalized to the initial EJC for each genotype. Control — n =
12; dysc®*® — n = 9. Values represent mean = s.e.m. *** P < 0.0005, Mann-Whitney U-
test.
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