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Figure 3–Figure supplement 2. Circuit-level neural activity in immobilized animals. A. Simul-
taneously measured calcium activity in AIY and neurons of the motor circuit in an animal pharma-
cologically immobilized by levamisole. B. Cross-correlation functions between the activity of AIY
and that of simultaneously measured interneurons andmotor neurons. C. Average pairwise cross-
correlation functions among neurons in wild-type animals under semi-constrained (blue) and phar-
macologically immobilized (red) preparations. Data are fromN=4 wild-type animals. Error bars are
s.e.m. Wilcoxon rank-sum test was used to compare the peak mean cross-correlation values be-
tween data under oscillating temperature versus data under constant temperature. * p<0.05; **
p<0.01; *** p<0.001; no asterisk p>0.05.
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Figure 4–Figure supplement 1. AIY activity aligned to behavioral states in animals where
candidate neurons for relaying the CD signal have been ablated. A. AIY activity aligned to
the onset of forward runs (left column) or reversals (right column) in the animals where the AVA
interneurons have been genetically ablated (N = 4). B. AIY activity aligned to the onset of forward
runs (left column) or reversals (right column) in the animals where the AVB interneurons have
been genetically ablated (N = 4). C. AIY activity aligned to the onset of forward runs (left column)
or reversals (right column) in the animals where multiple premotor interneurons (AVA, AVE, AVD,
and PVC) and the RIM neurons have been genetically ablated (N = 9).
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Figure 4–Figure supplement 2. AIY activity aligned to motor states in mutant and trans-
genic animals defective in various modes of chemical transmission. A. AIY activity aligned to
the onset of forward runs (left column) or reversals (right column) in VGLUT3/eat-4(ky5) mutants
(N=3); VMAT/cat-1(e1111) mutants (N=3); GAD/unc-25(e156) mutants (N=3); CAPS/unc-31(e69) mu-
tants (N=3); TDC/tdc-1(n3420) mutants (N=4); transgenic animals expressing tetanus toxin (TeTx)
specifically in the RIM and RIC neurons (N=4). B. Quantification of motor-related activity in AIY in
mutants and transgenic animals presented inA. Significance in comparison to wild-type and to RIM
ablated animals are presented side by side on top of each bar. Error bars are 95% CI. Wilcoxon
rank-sum test, n.s., non-significant, * p<0.05; **, p<0.01; ***, p<0.001.
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Figure 5–Figure supplement 1. Analysis of AIY activity in RIM-ablated animals. A. Top: Ex-
ample histogram (left) and time series trace (right) of AIY activity under oscillating temperature.
Solid curve is derived by fitting the distribution with a Gaussian mixture model with 3 components.
Dotted orange lines in both plots indicate the local minimum between the centers of the first two
components of the Gaussian mixture model. Activity above the dotted orange line is classified
as the ON state. See Methods and Materials for details. Bottom: Same analyses as in A on a
sample AIY activity trace measured under constant temperature. Activity above the dotted orange
line is classified as the ON state. B. Violin plot showing the distributions of the duration of AIY ON
states in wild-type versus RIM-ablated animals under oscillating and constant temperature. Data
are from: N=5 wild-type animals under oscillating temperature, N=6 wild type animals under con-
stant temperature, N=4 RIM ablated animals under oscillating temperature, and N=5 RIM ablated
animals under constant temperature. Wilcoxon rank-sum test * p<0.05; ** p<0.01; *** p<0.001;
n.s. indicates non-significant.
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Figure 6-S1
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Figure 6–Figure supplement 1. RIM ablation results in higher likelihood of forward runs end-
ing after a period of cooling. A. Average angular velocity of wild type (blue) and RIM ablated (gray)
animals as a function of their instantaneous heading angle. B. Average forward run durations as a
function of overall run direction in wild type (blue) and RIM ablated (gray) animals. Error bars are
s.e.m. Wilcoxon rank-sum test was used to draw comparisons between wild type and RIM ablated
animals. p<*0.05, **0.01, ***0.001, p>0.05 (non-significant) for panels without asterisk. C. Instan-
taneous thermal variations experienced by wild type (left) and RIM ablated (right) animals aligned
to the offset of forward runs. Heat maps are generated by concatenating dT ∕dt time series along
the y-axis, and sorting by the average dT ∕dt values within the last 2 seconds before the offset of
forward runs (shown as line plot to the right). Black dotted lines divide instances in which forward
runs ended after a period of warming from cases where runs ended after a period of cooling. D.
Histograms of dT ∕dt values within the last 2 minutes before the end of forward runs in wild type
(top) and RIM ablated animals (bottom). Analysis applied to same data set as in C. E. Fraction of for-
ward runs that ended after cooling as a function of the overall duration of the forward run (orange:
wild type, gray: RIM ablated).
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