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Supplementary Fig. S1: Pump duration is not altered by length of stimulation light pulse (10 - 100 ms)

Pacing with 10, 35 and 100 ms (470 nm) has no effect on pump duration as deduced from EPGs.
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Supplementary Fig. S2: Cholinergic neuron hyperpolarization induces body relaxation

Animals expressing ChR2 in PMCs and NpHR (halorhodopsin) in cholinergic neurons were illuminated
with 570-610 nm light (0.5 mW/mm?) for 3 s. Analysis of averaged (* S.E.M.), normalized body length
deduced from videos (10 fps) verifies that cholinergic neuron hyperpolarization is effective and induces
muscle relaxation (black trace, n=6 animals treated with ATR). No effects are observed in animals grown

the absence of ATR (grey trace, n=7 animals). lllumination period is indicated by a yellow bar.
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Supplementary Fig. S3: Detailed analysis of contraction duration obtained by kymographic analysis
Detailed analysis shows strongly increased contraction durations only for the 2 Hz pumping periods of
egl-19 mutants compared to wild type (wt). Statistically significant differences: t-test with Bonferroni

correction (***P<0.001; **P< 0.01).
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Supplementary Fig. S4: No neuronal effect on contraction duration and deviation from 3.7 Hz pumping
of egl-19 mutants

A) Contraction duration as measured by kymographs upon ongoing ChR2 PMC photostimulation at 3.7
Hz, combined with photoinhibition of cholinergic neurons by NpHR (yellow), in egl-19(n2368) mutants,
compared to wild type (wt). B) Fraction of time the animals in A) showed deviation from the pace
frequency before or after cholinergic neuron photoinhibition. Statistically significant differences: t-test

with Bonferroni correction (***P<0.001; **P< 0.01; *P<0.05).
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Supplementary Fig. S5: No effect of 0.1% DMSO on pump duration

pmyo-2::ChR2::mCherry

Pump duration was analyzed by EPGs of 1 Hz optically paced pharynxes, of allele n582ad952 and

compared to wild type (wt), in control conditions, or 2 min after incubation with 0.1% DMSO, or after

application of buffer (EmD50).
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Supplementary Fig. S6: Structure model of NavAb as EGL-19 surrogate with positions of the analyzed
egl-19 mutations indicated

Structural model of NavAb (PDB file 3RVZ), as a surrogate for the EGL-19 structure, with relevant,
mutated amino acids superimposed (red) over positions of NavAb that alignh with the EGL-19 sequence

(see Supplementary Fig. S7).
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Supplementary Fig. S7: Sequence alignments of NavAb with each of the first 3 modules of EGL-19
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Supplementary Video 1: Pharynx in electropharyngeogram setup; first spontaneous pumps, then

optically paced at 1,2 and 4 Hz



