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1. Introduction

Large conductance Ca2+-dependent K+ (BK) currents contribute to action potential repolar-
ization, regulation of firing frequency, interburst interval, repetitive firing, bursting, and burst
termination in neurons. We investigated the role of the BK channel, slowpoke (slo), in shap-
ing rhythmic locomotor activity.

2. Experiments

Fly lines
w1118 Drosophila larvae were used as wild-type (WT). The slo mutant line, st1 slo1, was ob-
tained from Bloomington Drosophila Stock Center (stock 4587). The UAS-slo RNAi line was
obtained from Vienna Drosophila RNAi Center (stock 6723). RNAi was expressed in MN1-1b
and MNISN-1s (Hoang and Chiba, 2001) with the RRA-GAL4 driver (Fujioka et al., 2003).

Electrophysiology
Larvae were dissected and recorded in HL3.1 saline (Feng et al., 2004). Intracellular record-
ings were made at 21-23 C from muscles 1, 2 in segments A2-6 (Cattaert and Birman,
2001). Electrodes were pulled to 30-50 MOhms and filled with 3 M KCl/KAc. Recordings
were made with an Axoclamp 2B amplifier (Molecular Devices) and digitized at 10 kHz by a
Digidata 1320A (Axon Instruments). Data were stored in PClamp 8.2 (Molecular Devices)
and imported into Spike2 (Cambridge Electronic Design) for analysis.

3. slo mutants display faster motor activity than WT
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Slo larvae display faster rhythmic motor output. A. Larval preparation for recording. B.
Dual intracellular recordings from WT and slo larvae. Activity recorded during peristaltic
waves in adjacent M1’s of A4 and A5. Scale bar 2 secs. C. Longer bout. Scale bar 10 secs.

4. Quantification of motor activity in slo mutants
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Quantification of activity in slo larvae. Relative frequencies of burst (A.) and cycle (B.)
durations, duty cycles (C.), quiescence intervals (D.) for WT (black) and slo (white) larvae.

Burst and cycle duration, quiescence interval shorter in slo than WT.

Duty cycle is larger in slo than WT.

Which effects are phenocopied by slo knockdown in motor neurons?

5. slo RNAi in motor neurons decreases quiescence interval
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Slo RNAi larvae display altered rhythmic motor output. A. Dual intracellular recordings
from WT and slo RNAi larvae. Activity recorded during peristaltic waves in adjacent M1’s of
A4 and A5. Scale bar 2 secs. B. Longer bout. Scale bar 10 secs. C. slo RNAi recording
with little interval between bursts. Scale bar 10 secs.

6. Quantification of motor activity in slo RNAi larvae
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Quantification of motor activity in slo RNAi larvae. Distributions of the relative frequen-
cies of burst durations (A.), cycle durations (B.), duty cycles (C.), and quiescence intervals
(D.) for WT (black) and slo RNAi (white) larvae.

Burst duration is unchanged in slo RNAi.

Cycle duration and quiescence interval are shorter in slo RNAi than WT.

Duty cycle is larger in slo RNAi than WT.

7. Experimental conclusions

Slo does not contribute to burst termination in larval motor neurons.

Slo does contribute to setting quiescence interval between bursts.

Decrease in quiescence interval leads to decrease in cycle duration
without change in burst duration

Motor neuron intrinsic properties contribute to setting frequency of
rhythmic motor activity
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