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Extended Data Fig. 7 | See next page for caption.
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Extended Data Fig. 7| Additional decoding of active and passive decisions,
huddlessize, and huddle membership. a-d. Performance of SYM decoders
(mean = SEM) trained to classify active entry from speed-matched running (a),
active exit from speed-matched running (b), passive entry fromrest (c), and
passive exit fromrest (d). e,f. Cross-decoding performance of SVM decoders
trained on active entry predicting active exit (e), or trained on active exit
predicting active entry (f) g,h. Cross-decoding performance of SVM decoders
trained on passive entry predicting passive exit (g), or trained on passive exit
predicting passive entry (h). i,j. Cross-decoding performance of SVM decoders
trained on active entry predicting passive entry (i), or trained on active exit
predicting passive exit (j). k,l. Cross-decoding performance of SVM decoders
trained on passive entry predicting active entry (k), or trained on passive exit
predicting active exit (I). m. Example raster plot of huddling behavior for all
four animals in one session, color coded by huddle size. n. Example pie charts
showing proportion of time for various huddle configurations for huddles of
two and three for one group. 0. Matrix showing proportion of subject animal’s

(x-axis) total huddle time with partner animals (y-axis) for one session. Sum

of proportions for one animal can exceed 1 because subjects can huddle with
multiple animals simultaneously. p. Partner preference index (maximum
preferred partner - minimum preferred partner) for real data vs. shuffled data
inwhich binary vectors containing individual huddle behaviors are circularly
shifted relative to each other. q. Schematic of potential huddle memberships

for huddles of two during miniscope imaging. r. Performance of multi-class LDA
decoders trained to classify huddle membership for huddles of two from dmPFC
population activity. Baseline is 33% (three possible memberships). s. Schematic
of potential huddle sizes during miniscope imaging. t-v. Performance of SVM
decoders trained to classify huddle size of 2vs. 3 (t), 2 vs. 4 (u), and 3 vs. 4 (v).
Box plots: center line-median; box limits-upper/lower quartiles; whiskers-min/
manx. Statistical tests: two-way ANOVA with Bonferroni post-hoc (a-d) and two-
tailed Wilcoxon matched pairs tests (e-1,p,r,t-v). *P <.05, **P <.01, **P <.001,
***+P < ,0001. See Supplementary Table 1 for statistical details.
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Extended Data Fig. 8| Additional data related to chemogenetic silencing.
a.Schematicillustrating potential composition of membership for huddles of 2:
SAL-SAL, SAL-CNO, and CNO-CNO during thermal challenge in 2C,2S condition.
b. Percent of total time observed for possible membership compositions for
huddles of two (n =24 individuals from 6 groups). c. Within animal comparison
of percent of entry decisions that are passive during 4S, 2C, and 2S conditions
(n=24individuals from 6 groups). d. Within animal comparison of percent

of exiting decisions that are passive during 4S, 2C, and 2S conditions (n =24
individuals from 6 groups). e. Within group comparison of percent of entry
decisions that are active for 2C, 2S condition (n = 24 individuals from 6 groups).
Datain main figure shown as within animal comparisons. f. Within group
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comparison of percent of exiting decisions that are active for 2C, 2S condition
(n=24individuals from 6 groups). Data in main figure shown as within animal
comparisons. g. Individual animals’ total locomotion during null windows

when no active, passive, or huddle behaviors are annotated during 4S, 2C, and

2S conditions (n =24 individuals from 6 groups). h. Representative open field
test trajectories at room temperature and 5 °C after SAL or CNO injection.

Box plots: center line-median; box limits-upper/lower quartiles; whiskers-min/
max. Statistical tests: one-way ANOVA with Bonferroni post-hoc (b-d,g) and
two-tailed Mann-Whitney tests (e-f). *P <.05, **P <.01, **P <.001, ***P <.0001.
See Supplementary Table 1 for statistical details.

Nature Neuroscience


http://www.nature.com/natureneuroscience

Article https://doi.org/10.1038/s41593-026-02224-0

a b
) , THERMAL CHALLENGE (5°C)
AAV5-CaMKii-hM4Di-mCherry
(all four mice per cage) 4 SAL 4 CNO
1 3 1 3
204 2 @
| | [,
4 weeks 7d
[ Ostate | [24dstate| [ 22state | [ 3:1state | [ 4:0state | Individual Animal’s
Time Huddling
c d e f g h
100 100 100 100 100 100 ns
~ 80 80 80 80 80 80
X ns ns
5 60 60 ns 60 60 ns 60 60
£
£ 40 40 40 ns 40 40 40
l_
20 ; ! 20| = E 20 o 20 E = ? i 20{ %
0 T t 0 T T 0 0 T T 0 y T 0 T T
48 4C 48 4C 45 4C 45 4C 4S  4C 48 4C
Entering Decisions Exiting Decisions
i ns j k ns I
100 @ 200 ns 100 » 200
£ S = 5 L
< 80 2 5150 2 80 i 2 g150
X 60 L X 60 O o
e 2 5100 e a 5100
g 40 zo g 40 gD
@ 20 &0 9 50 3 20 a 9 50
[ = [ ©
8 o 3 0 8 o S o
48 4C 48 4C 45 4C 48 4C

Bregma: 1.945 Bregma: 1.745

Bregma: 1.545 Bregma: 1.345 Bregma: 1.145 Bregma: .945
Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9| Chemogenetic silencing of all four animals does not
alter huddling behaviors. a. Example image showing AAV-hM4Di-mCherry
expression in the dmPFC Scale bar, 500 pm. b. Schematic illustrating
experimental paradigm for DREADD inhibition of dmPFC during thermal
challenge. 4 SAL refers to condition in which all four animals are injected with
saline.4 CNO refers to condition in which two animals are injected with CNO.
c-g. Percent time in huddle states observed for all five group states during 4S
and 4 C conditions (n = 6 groups). h. Individual animal’s total percent time spent
huddlingin4S and 4 C conditions (n = 24 individuals from 6 groups).i. Within
animal comparison of percent of entry decisions that are active during4Sand 4 C
conditions (n =24 individuals from 6 groups). j. Total number of entry decisions

per group (active and passive from all four animals) during 4S and 4 C conditions
(n=24individuals from 6 groups). k. Within animal comparison of percent of
exiting decisions that are active during 4S and 4 C conditions (n = 24 individuals
from 6 groups). I. Total number of exiting decisions per group (active and passive
fromall four animals) during 4S and 4 C conditions (n = 24 individuals from 6
groups). m. Coronal sections illustrating histological verification of hm4Di-
mCherry viral targeting and spread in dmPFC. Box plots: center line-median; box
limits—upper/lower quartiles; whiskers-min/max. Statistical tests: two-tailed
Wilcoxon matched pairs tests (c-I). *P <.05, **P < .01, **P <.001, ***P <.0001.

See Supplementary Table 1 for statistical details.
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Extended Data Fig. 10 | mCherry controls for chemogenetic silencing
experiments. a. Example image showing AAV-mCherry expression in the dmPFC.
Scale bar, 500 pm. b. Schematicillustrating experimental paradigm for mCherry
chemogenetic control during thermal challenge. 4 SAL refers to conditionin
whichall four animals are injected with saline. 2CNO, 2 SAL refers to condition in
which two animals are injected with CNO, and two with saline. c-g. Percent time
inhuddle states observed for all five group states during 4S and 2C,2S conditions
(n=5groups). h. Individual animal’s total percent time spent huddling in 4S,

2C, and 2S conditions (n =20 individuals from 5 groups). i,k. Within animal
comparison of percent of entry or exit decisions that are active during 4S, 2C,
and 2S conditions (n =20 individuals from 5 groups). j,I. Total number of entry
or exit decisions per group (active and passive fromall four animals) during

4S and 2C,2S conditions (n =20 individuals from 5 groups). m. Schematic
illustrating open field test at room temperature (RT) and 5 °C. n-o0. Within
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animal comparison of total locomotion or time in center during open field test
atboth room temperature and 5 °C after SAL or CNO injection (n = 20 animals).
p. Representative infrared thermal images demonstrating temperature above
BAT (brown adipose tissue, black circles) after SAL or CNO injection at room
temperature. q. Quantification of thermography images in regions above BAT
after SAL or CNO injection (n =20 animals). r. Schematic illustrating behavioral
thermotaxis assay. s. Within animal comparison of percent time spent in warm
corner versus the average of three cold corners after SAL or CNO injection
(n=20animals). Box plots: center line-median; box limits-upper/lower
quartiles; whiskers-min/max. Statistical tests: one-way (h,i,k) and two-way
(n,0,s) ANOVA with Bonferroni post-hoc, and two-tailed Wilcoxon matched
pairstests (c-g,j,1,q) tests. *P <.05,*P <.01, ***P <.001, ***P <.0001.

See Supplementary Table 1 for statistical details.
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