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Figure Description Sample size Normality Statistical test Treatment effect |P value Significance
(figure order) test
Figure 1b % of time n= 15,15, 5 mice
freezing not passed  |Kruskal-Wallis one-way ANOVA I{rgsk'al»j)(/alhs P=0.0001 |***
statistic = 17.69
Dunn's multiple compatisons test ~ |Mean rank diff.
none vs. above -11.67|P=0.0003  [***
below vs. above -11.67|P=0.0162  |*
none vs. below P>0.9999 |ns
hiding not passed  |Kruskal-Wallis one-way ANOVA er%skAal;W/alhs P=10.0381 [*
statistic = 6.533
Dunn's multiple comparisons test  |Mean rank diff.
none vs. above -5.9|P=0.2810 ns
below vs. above 6.033| P=0.6763 ns
none vs. below -11.93|P=0.05 ns
ambulatory not passed  |Kruskal-Wallis one-way ANOVA I(rqskﬂ;\‘@’alhs P <0.0001  |***
statistic = 28.181
Dunn's multiple comparisons test ~ |Mean rank diff.
none vs. above 19.8375| P<0.0001 Hx
below vs. above 11.4pP=0.1017 ns
none vs. below 8.4375(P=0.3407 ns
running not passed | Kruskal-Wallis one-way ANOVA Kr\?slfal—_\)(/alhs P=0.0232 |*
statistic = 7.527
Dunn's multiple comparisons test  |Mean rank diff.
none vs. above -5.833P=0.0308  |*
below vs. above -5.833|P=0.2087  |ns
none vs. below P>0.9999 ns
tail rattling not passed  |Kruskal-Wallis one-way ANOVA I{rgsk'al»j)(/alhs P=0.0543 |ns
statistic = 5.825
Dunn's multiple compatisons test  |Mean rank diff.
none vs. above -4.667|P=0.0719 ns
below vs. above -4.667| P=0.3312 ns
none vs. below P>0.9999 |ns
number of c-
Figure 1c Fos+ cells in the |#= 7,10, 5 mice passed one-way ANOVA F,1p=11.63 P=0.0005 Fokok
vMT
above vs. none ‘Tukey's multiple comparisons test P=0.0005  |***
above vs. below Tukey's multiple comparisons test P=0.0061 ok
none vs. below Tukey's multiple comparisons test P=0.9239 |ns
number of c-
Figure 1d Fos+ cells in the |#= 7,10, 5 mice passed one-way ANOVA F,,p=19.75 P<0.0001 Fokok
Xi
above vs. none ‘Tukey's multiple comparisons test P<0.0001  +**
above vs. below Tukey's multiple comparisons test P=0.0001 Hork
none vs. below Tukey's multiple comparisons test P=0.7852 |ns
Figure 2i % of time n= 24,9, 15 mice
freezing not passed  |Kruskal-Wallis one-way ANOVA Kr\?slfal-_\)(/alhs P=0.3858 |ns
statistic = 1.905
Dunn's multiple comparisons test  |Mean rank diff.
controls vs.
hM4D R N I
controls vs.
hM3D 337 pg 7200 [
hM4D vs. h(M3D 6.883|P=0.6750  |ns
hiding not passed  |Kruskal-Wallis one-way ANOVA Keruskal-Wallis P=0.4552 |ns

statistic = 1.574

Dunn's multiple compatisons test

Mean rank diff.
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controls vs.

hM4D 2554 b 0.9999 [
controls vs.
Q

hM3D >Mp=o.63s6 ™
hM3D vs. h(M4D -2.836|P>0.9999 [ns

Kruskal-Wallis
ambulatory not passed  |Kruskal-Wallis one-way ANOVA ?g . Wallis P =0.0032 |**

statistic = 11.51

Dunn's multiple comparisons test  |Mean rank diff.

controls vs.
hM4D 1 pg.9999 [
controls vs.

- *ox
hM3D 1498 P=0.0033
hM3D vs. h(M4D 13.87|P=0.0449  |*

Kruskal-Walli
running not passed  |Kruskal-Wallis one-way ANOVA “9“ Aal Wallis P=0.4407 |ns
statistic = 1.639
Dunn's multiple comparisons test ~ |Mean rank diff.
controls vs.

2.942) s
hM4D P>09999 |
controls vs.

-3.
hM3D 09999 |
hM4D vs. h(M3D -6.4P=0.6283 |ns

kal-Walli
tail rattling not passed | Kruskal-Wallis one-way ANOVA Kr‘?s 'a Wallis P =0.0007  [***
’ statistic = 14.58

Dunn's multiple comparisons test  |Mean rank diff.

controls vs.
.229|P=0.51

hMAD 6.229|P=0.5169  |ns
controls vs.

-11. *
hM3D 5 P=0.0112
hM4D vs. h(M3D -17.8P=0.0010  [***

Figure 2j number of events|#= 24,9, 15 mice
running not passed  |Poisson GLM X22’46:7.2 P=0.02851 |*
pairwise comparisions
controls vs.

=(.5152
hM4D P=0.51525 |ns
controls vs.

— *
hM3D P=0.03103
hM4D vs. h(M3D P=0.0438 |*
tail rattling not passed  |Quasi-Poisson GLM F,,=16.075 P=0.000005 [***

pairwise comparisions
controls vs.

P=0.164
hM4D e
controls vs.

p— *okk
hM3D P=0.0003
hMA4D vs. hM3D f =0.000000 1,1
0, f 1

Figure 2k | °F mice #= 24,9, 15 mice
rattling
controls vs.
C —0.1
hM4D Fishet's exact test P=0.1747 ns
controls vs. o _ c .
hM3D Fishet's exact test P=0.0079
hM4D vs. hM3D Fishet's exact test P=0.0020 **
% of rattling
Figure 21 events in the n=14, 0, 53 rattles
()pen
Is vs.
€ontrols vs Fishet's exact test P<0.0001  [#**

hM3D
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Figure 2m

% of running in

n=11, 3, 16 runs

the open
controls vs. .
) =~
hM4D Fishet's exact test P>0.9999 ns
controls vs. A
< — kK
hM3D Fishet's exact test P=0.0003
hM4D vs. hM3D Fishet's exact test P=0.0206 |*
Figure 2n % time motile n= 24,9, 15 mice
kal-Walli
not passed | Kruskal-Wallis onc-way ANOVA | roskal-Wallls =, 6 g4 [
statistic = 15.58
Dunn's multiple comparisons test  |Mean rank diff.
controls vs.
hM4D 0308 0,9999 |
controls vs.

-17.2 Hook
hM3D 729 P=0.0006
hM3D vs. h(M4D 16.98| P=0.0093  [**

Figure 3q % of time n= 14, 8,8, 5 mice
Kruskal-Walli
freezing not passed  |Kruskal-Wallis one-way ANOVA “9“ Aal Wallis P=0.0715 |ns
statistic = 7.012
Dunn's multiple comparisons test ~ |Mean rank diff.
controls vs. vMT-

-7.598 s
BLA P=02503 |™
controls vs. vMT-

PFC R N I
controls vs. vMT-
PEC terminals 6.664P=0.5895 |ns
Kruskal-Wallis
hiding not passed  |Kruskal-Wallis one-way ANOVA use Wallis P=0.3686 [ns
statistic = 3.153
Dunn's multiple comparisons test  |Mean rank diff.
controls vs. vM'T-
BLA 608 p=g3174 ™
controls vs. vMT-
0.607 s
PFC P>09999 ™
controls vs. vMT-
. >0.
PEC terminals 4.107|P>0.9999  |ns
Kruskal-Walli
ambulatory not passed  |Kruskal-Wallis one-way ANOVA uska-wats P =0.0867 |ns
’ statistic = 6.577
Dunn's multiple compatisons test  |Mean rank diff.
controls vs. vMT-
BLA T80 p=o 7688 |
controls vs. vM'T-
5.973]
PFC P=04695 |™
controls vs. vMT-

- p= .

PEC terminals 6.464P=0.5762  |ns
kal-Walli
running not passed  |Kruskal-Wallis one-way ANOVA — [-ruskal-Wallis =4y 5350 |+
’ statistic = 8.423

Dunn's multiple comparisons test  |Mean rank diff.
controls vs. vMT-
BLA 8 pg.o332 ™
controls vs. vMT-

1.768

PFC P>09999 |
controls vs. vM'T-

9 = 9

PEC terminals 9.707|P=0.0869 |[ns
Kruskal-Walli
tail rattling not passed  |Kruskal-Wallis one-way ANOVA “9“ Aal Wallis P=0.0127 |*
statistic = 10.83
Dunn's multiple comparisons test ~ |Mean rank diff.
controls vs. vMT-
P> s
BLA 2.741|P>0.9999  |ns
Is vs. vMT-
controls vs. vMT: 3759 P>0.9999 s

PFC
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controls vs. vMT-

-12.87|P=0.0160  |*
PFC terminals
Figure 3r number of events|n#= 14, 8,8, 5 mice
running not passed  |Poisson GLM X%,=178 P=0.04935 |*
pairwise comparisions
controls vs. vMT-
P=0.33
BLA 0.3378 ns
controls vs. vMT-
PEC P=0.6699 ns
controls vs. vM'T-
P=0.0453  |*
PFC terminals
tail rattling not passed  |Quasi-Poisson GLM F;5,=5.2804 P=0.004626 |**
pairwise comparisions
controls vs. vMT-
P=0.4183
BLA 0.418 ns
controls vs. vMT-
P=0.0275 |*
PFC
controls vs. vM'T-
P=0.0133 |*
PFC terminals
Figure 4e % of time n= 306,17, 15 mice
Kruskal-Walli
freezing not passed  |Kruskal-Wallis one-way ANOVA ?S <'a o P=0.0612 |ns
’ statistic = 5.587
Dunn's multiple compatisons test  |Mean rank diff.
cor}trols VS. CO- 1313 «
activate P=0.0363
controls vs. pre-
3.825]
activate P>09999 |
pre-activate vs. €0 93]P=04929  |ns
activate
Kruskal-Walli
hiding not passed  |Kruskal-Wallis one-way ANOVA “9“ Aal Wallis P=0.5486 |ns
statistic = 1.201
Dunn's multiple comparisons test ~ |Mean rank diff.
controls vs. co-
activate O poggros ™
controls vs. pre-

-2
activate 08 pog.9999 |
pre-activate vs. co 4.114P>09999  |ns
activate

Kruskal-Walli
ambulatory not passed  |Kruskal-Wallis one-way ANOVA ?S <'a as P=0.1962 |ns
- statistic = 3.257
Dunn's multiple compatisons test  |Mean rank diff.
controls vs. co-

-10.42)
activate 08p=02134 [
controls vs. pre-

-3.172
activate P>09999 |
co-activate vs. pre

7.251 s
activate p=0.8011  |™
Kruskal-Walli
running not passed  |Kruskal-Wallis one-way ANOVA “9“ Aal Wallis P =0.0053 |**
statistic = 10.48
Dunn's multiple comparisons test ~ |Mean rank diff.
controls vs. co-

-16.84] *k
activate P=0.0041
controls vs. pre-

-7.7
activate MNp=04663 ™
co-activate vs. pre

9.045]
activate P=04585 |
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Kruskal-Wallis

tail rattling not passed  |Kruskal-Wallis one-way ANOVA o P=0.0204 |*
’ statistic = 7.781
Dunn's multiple comparisons test  |Mean rank diff.
controls vs. co-

-14. *
activate 480 P=0.0236
controls vs. pre-

-9.472)
activate 94T A p0 3145 [™
co-activate vs. pre

5.392]
activate P>09999 |
Figure 4f number of events|#= 36, 17, 15 mice
tail rattling not passed  |Quasi-Poisson GLM F,5=5.1249 P=0.008576 |**
pairwise comparisions
cor}trols V. CO- P=0.00342 |+
activate
C()r?tr()ls vs. pre- P=0.04220 |
activate
preiacuvate Vs. CO P=045556 |ns
activate
running not passed  [Poisson GLM X2, = 11.7 P=0.002832 [**
pairwise comparisions
Is vs. co-
cor}trosvs co P=0.000999 |
activate
C()r?tr()ls vs. pre- P=0.034170 |*
activate
pre-activate vs. co P=0.362390 |ns
activate
Figure 4g % of time n= 36,17, 15 mice
Kruskal-Wallis
motile not passed  |Kruskal-Wallis one-way ANOVA ok Wallis P=0.0122 |*
statistic = 8.806
Dunn's multiple comparisons test  |Mean rank diff.
controls vs. co-

-16.71 Hok
activate P=0.0099
controls vs. pre-

-7.855 s
activate p=05561 |
pré—actixrate VS. CO 3851l p=0.5748 s
activate
% of time
freczing i

Figure 4k feczng i 7= 15, 10 mice
response to
sweep
trols vs. co-
C()l"l fols vs. co not passed  |Mann-Whitney test (two-tailed) U=37.5 P=0.0306 |*
activate
#= 12 mice ChR2
. g o . , .
Figure 5¢ relative puPll size [activate; #=8 mice not passed  |Friedman's test Friedman's statistic P=00019 |#*
(constant light)  [controls (dashed =125
line)
Dunn's multiple comparisons test ~ |Mean rank diff.
before vs. laser on
(duting vMT -15|P=0.0044  [**
activation)
before vs. laser
off (after vMT -15|P=0.0044  [**

activation)
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relative pupil size

7= 11 mice, each
tested with and

Fi
igure S (light pulse) without vMT
activation
Os, laser off vs on ssed Paired #test (two-tailed) t=5.007 df=10 [P =0.0005 [+
aASSC (& -tes O-taile —J. - —=U.
(vMT activate) P
5s, off v on passed Paired #test (two-tailed) t=3.192 df=10 P =0.0096 |**
10s, off v on passed Paired #test (two-tailed) t=0.8286 df=10 P =0.4267 |ns
15s, off v on passed Paired #test (two-tailed) t=0.4587 df=10 P =0.6562 |ns
20s, off v on passed Paired #test (two-tailed) t=0.1668 df=10 P =0.8708 |ns
25s, off v on passed Paired #test (two-tailed) t=0.2063 df=10 P =0.8407 |ns
30s, off v on passed Paired #test (two-tailed) t=0.4083 df=10 P=0.6917 |ns
35s, off v on passed Paired #test (two-tailed) t=0.1032 df=10 P=09199 |ns
40s, off v on passed Paired #test (two-tailed) t=1.764 df=10 P =0.1083 |ns
45s, off v on passed Paired #test (two-tailed) t=2.737 df=10 P=0.0210 |*
50s, off v on passed Paired #test (two-tailed) t=3.419 df=10 P =0.0066 |**
55s, off v on passed Paired #test (two-tailed) t=3.855 df=10 P=0.0032 |**
60s, off v on passed Paired #test (two-tailed) t=4.044 df=10 P =0.0023 |**
Figure 5 relative pgpil size
constant light
vMT-to-PFC with
= “to-PF e 1 = _taile = = P = *
v without CNO | 12 vMT-to-PFC |passed Paired #test (two-tailed) t=2.821 df=11 P =0.0166
MT-to-BLA with|
VMTo-BLA Wit o MT-t0-BLA |passed Paired #test (two-tailed) =0.01326 df=8  |P=0.9897 [ns
v without CNO
7= 8 mice ChR2
Figure 5h relative heart rate [activate; #=13 mice
XFP controls
20s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=3.244 df=19 P=0.0043 |**
30s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=2.923 df=19 P =0.0087 [**
40s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=3.862 df=19 P=0.0010 |**
50s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=3.653 df=19 P=0.0017 |**
60s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=3.859 df=19 P=0.0011 |**
70s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=2.977 df=19 P =0.0078 [**
80s, ChR2 v XFP passed Unpaired #test (two-tailed) t=1.651 df=19 P=0.1153 |ns
90s, ChR2 v XFP passed Unpaired ~test (two-tailed) t=0.6433 df=19 P=0.5277 |ns
100s, ChR2
XFI? M passed Unpaired ~test (two-tailed) t=0.3988 df=19 P=0.6945 |ns
11 hR2 v
XI?; ChR2 v passed Unpaired ~test (two-tailed) t=0.3878 df=19  [P=0.7025 |ans
120s, ChR2
XFI? v passed Unpaired #test (two-tailed) t=0.7396 df=19 P=0.4686 [ns
. . |#»= 8 mice ChR2
. . relative breathing . .
Figure 5i rate activate; #=14 mice
XEP controls
ChR2 v XFP passed Unpaired ~test (two-tailed) t=1.866 df=20 P=0.0768 |ns
7= 14 mice ChR2
Figure 51 RTPP activate; #=17 mice

XFEP controls
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ChR2 v XFP passed Unpaired ~test (two-tailed) t=2.92 df=29 P=0.0067 |**
= 23 cell ice =
Figure 6¢ relative firing rate Z 3 cells, mice
o —— T
pre loom v loom not passed Wileoxon rr?atched pais signed ran W=276 P=0.04 *
test (two-tailed)
rattle, n= 47 cells;
ambulatory, #= 73
cells; run, 7= 56
lative firi Is; fi = kal-Walli
Figure 6d | <ve firing rate Jeelis freeze = 67 codl |Kruskal Wallis one-way ANOVA |FruskalWallis = 6001 e
per behavior cells; all relative to : statistic = 22.92
pre-loom, #=87
total cells from 4
mice
Dunn's multiple comparisons test  |Mean rank diff.
rattling vs pre 784P>09999  [ns
loom
ambulatory vs 47.21|P=0.0064 [+
pre loom
run vs pre loom -0.5|P >0.9999 [ns
frecze vs pre pre 27.40/P=0.2969 |ns
loom
= 67 cells from 4
Figure 6e relative firing rate 1 orcels rom
mice
ile vs il hed-paits si k
.motl e vs not passed Wilcoxon rr_latc ed-pairs signed ran W=-1276 P <0.0001 |
immotile test (two-tailed)
= 11 fi Kruskal-Walli
Figure 6g relative firing rate " 87 cell from 4 not passed  |Kruskal-Wallis one-way ANOVA “9“ Aa_l Wallis P=0.0198 |*
mice statistic = 7.842
Dunn's multiple comparisons test ~ |Mean rank diff.
loom day 1 v 2 11.48|P =0.3202 |[ns
loom day 1 v 3+ 17.04/P =0.0155 |*
loom day 2 v 3+ 5.56|P >0.9999 |ns
number of c-
Ext Figure le |Fos+ cells in the |#»= 6,5, 8 mice passed one-way ANOVA F,,,=30.82 P<0.0001 Horok
vMT
hM4D O vs
GFﬁ / c/;g vs Tukey's multiple comparisons test P=0.04 *
ZMF?)I/)(?;?)O v Tukey's multiple comparisons test P=0.0003  [***
hM3D/CNO vs . .
key' Itipl <0.0001  [rx
hM4D/CNO Tukey's multiple comparisons test P<0.000
= 0 Qg
Ext Figure 2a [number of events ” 15,9,9,17,5
mice
tail rattling not passed  |Quasi-Poisson GLM F,5,=1.9375 P=0.1187 |ns
pairwise comparisions
no treatment vs
P=0.63
XFP/CNO 0.635 o
no treatment vs
P=0.635
CAV/XFP/CNO "
no treatment vs
CAV/hM3D /wit P=0.139 ns
hout CNO
no treatment vs
P=0.103
XFP/optrode e
= 0 g
Ext Figure 2b [number of events ” 15,9,9,17,5
mice
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running not passed  |Poisson GLM X2,.= 1.1 P=0.8938 |ns

pairwise comparisions

no treatment vs

P=05875 |ns
XFP/CNO e

no treatment vs

CAV/XFP/CNO P=0.8703 |ns

no treatment vs
CAV/hM3D/wit P=0.5210 ns
hout CNO

no treatment vs

XFP/optrode

P=0.9584 |ns

7n=15,9,9,17,5

Ext Fi 2¢ |7 of ti .
xt Figure 2c |% of time ice

Kruskal-Walli
freezing not passed  |Kruskal-Wallis one-way ANOVA . zstiia _ ;8;2 P=0.2144 |ns
statistic = 5.

Dunn's multiple compatisons test  |Mean rank diff.

no treatment vs

XFP/CNO 2.356|P>0.9999  |ns

no treatment vs

3.3 P>0.9999
CAV/XFP/CNO s

no treatment vs
CAV/hM3D/wit -12.2)P=0.5208 |ns
hout CNO

no treatment vs

XFP/optrode

6.418/P=0.9835 |ns

= 15,9,9,17, 5

Ext Figure 2d |% of time .
mice

Kruskal-Walli
hiding not passed [ Kruskal- Wallis one-way ANOVA tr:“;ly;l;g P=05170 |ns
statistic = 2.

Dunn's multiple comparisons test ~ |Mean rank diff.

no treatment vs

0.2778P>0.9999  |ns
XFP/CNO s

no treatment vs

>
CAV/XFP/CNO 2.333|P>0.9999 ns

no treatment vs
CAV/hM3D /wit 11.33|P=0.5649  |ns
hout CNO

no treatment vs

XFP/optrode

-2.021P>0.9999  |ns

% of time M v F

Ext Figure 2i controls +CNO #n= 10, 9 mice
freezing M v F not passed | Mann-Whitney test (two-tailed) U=44.5 P=0.9781 |ns
hiding M v F not passed  |Mann-Whitney test (two-tailed) U=39 P =0.6254 |ns
ambulatory M v F not passed | Mann-Whitney test (two-tailed) U=38.5 P=0.6132 |ns
running M v F not passed  |Mann-Whitney test (two-tailed) U=45 P >0.9999 |ns
rattling M v F not passed | Mann-Whitney test (two-tailed) U=45 P>0.9999 |ns

. . |Y%of ime MvF | i

Ext Figure 2j WM3D +eNO |7 5, 10 mice
freezing M v F not passed  |Mann-Whitney test (two-tailed) U=14 P =0.2065 |ns
hiding M v F not passed |Mann-Whitney test (two-tailed) U=16.5 P=0.2674 |ns
ambulatory M v F not passed  |Mann-Whitney test (two-tailed) U=16.5 P=0.3243 |ns
running M v F not passed |Mann-Whitney test (two-tailed) U=22.5 P=0.7855 |ns
rattling M v F not passed  |Mann-Whitney test (two-tailed) U=19 P =0.4922 |ns
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% of time M v F
Ext Figure 2k |controls+ sham |#= 8, 9 mice
stim

freezing M v F not passed |Mann-Whitney test (two-tailed) U=33 P=0.8002 |ns

hiding M v F not passed  |Mann-Whitney test (two-tailed) U=31.5 P=0.6522 |ns

ambulatory M v F not passed | Mann-Whitney test (two-tailed) U=33 P=0.7957 |ns

running M v F not passed  |Mann-Whitney test (two-tailed) U=33.5 P >0.9999 |ns

rattling M v F not passed | Mann-Whitney test (two-tailed) U=32.5 P=0.7501 |ns

% of time M v F
Ext Figure 2j [controls+ sham |#= 8, 9 mice
stim

freezing M v F not passed |Mann-Whitney test (two-tailed) U=25.5 P=0.2643 |ns

hiding M v F not passed  |Mann-Whitney test (two-tailed) U=24.5 P =0.2788 |ns

ambulatory M v F not passed | Mann-Whitney test (two-tailed) U=26.5 P=0.3814 |ns

running M v F not passed  |Mann-Whitney test (two-tailed) U=30.5 P =0.6857 |ns

rattling M v F not passed | Mann-Whitney test (two-tailed) U=30.5 P =0.6072

% of time vMT-

Ext Figure 3g o-NA
o-

7= 14, 3 mice

freezing vMT-to-
reczing VAt Tto not passed | Mann-Whitney test (two-tailed) U=20 P=0.9324 |ns
NA vs controls

hiding vMT-to-

A i ; te _tai = D —, .
NA vs controls not passed  |Mann-Whitney test (two-tailed) U=20 P=0.9471 |ns

bul y vMT-
ambuatory v not passed | Mann-Whitney test (two-tailed) U=12.5 P=03118 |ns
to-NA vs controls|

running vMT-to- o ] ~ B
NA vs controls not passed | Mann-Whitney test (two-tailed) U=14.5 P=0.5368 |ns

rattling vMT-to-

Mann-Whitney -tail =1 =0.5412
NA vs controls not passed Tann-Whitney test (two-tailed) U=15 P =0.54 as

number of vMT

Ext Fi 4b
Xt Higure cells

n= 4, 4 mice

PFC vs BLA not passed | Mann-Whitney test (two-tailed) U=7 P 0.8857 ns

0, f H
Ext Figure 5a /o of mice n=14, 8,8, 5 mice

rattling

controls vs. vMT-

BLA Fishet's exact test P=0.6106 ns

controls vs. vM'T-

H Yo ox ~0.9999
PEC Fishet's exact test P>0.9999 ns

controls vs. vMT-

Q Ay - Q- p— .
PEC terminals Fishet's exact test P=0.4028 ns

% of rattling —14.116.13
n= > T S

Ext Fi 5b ts in th
xt Figure events in the attles

open

controls vs. vMT-

chet's e < pP— <
BLA Fishet's exact test P=0.1333 ns

controls vs. vM'T-

PEC Fishet's exact test P=0.0860 ns

controls vs. vMT-

. ' <(). 1 sekk
PEC terminals Fishet's exact test P<0.000

- —
Ext Figure 5¢ Vo of running in 7n=5,1,2,6 runs

the open

controls vs. vM'T-

i 's ex — *
PFC terminals Fishet's exact test P=0.0152
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Ext Figure 5d

% of mice
rattling

»n=17,17, 15 mice

controls vs. co-
activate

Fisher's exact test

P=0.2818

ns

controls vs. pre-
activate

Fisher's exact test

P=0.2907

pre-activate vs. o
activate

Fishet's exact test

P>0.9999

ns

Ext Figure 5e

% of rattling
events in the
open

n= 21, 67, 46 rattles

controls vs. co-

activate

Fishet's exact test

P>0.9999

controls vs. pre-
activate

Fishet's exact test

P=0.0364

pre-activate vs. co
activate

Fisher's exact test

P=0.0064

ok

Ext Figure 5f

% of running in
the open

n=17,23,15 runs

controls vs. co-
activate

Fisher's exact test

P=0.0242

controls vs. pre-

activate

Fishet's exact test

P=0.0225

pre-activate vs. co
activate

Fishet's exact test

P>0.9999

ns

Ext Figure 6b

% of time
freezing (cat
odor) controls v
chR2 activate

»n=17,9 mice

not passed

Mann-Whitney test (two-tailed)

U=10

P =0.0212

Ext Figure 6¢

% of time
avoiding (cat
odot) controls v
chR2 activate

»n=17,9 mice

passed

Unpaired ~test (two-tailed)

t=2.82 df=14

P =0.0136

Ext Figure 6e

% shallow choice

n= 14,15, 9 mice

not passed

Kruskal-Wallis one-way ANOVA

Kruskal-Wallis
statistic = 2,248

P =0.3250

ns

Dunn's multiple comparisons test

Mean rank diff.

controls vs.
hM4D

4.780)

P=0.4423

controls vs.

hM3D

3.780)

P=0.9567

hM3D vs. hM4D

1

P >0.9999

Ext Figure 6g

relative activity
controls v chR2
activate

n="7,7 mice

not passed

Mann-Whitney test (two-tailed)

U=11

P =0.0973

Ext Figure 6i

average tail
rattling events

n= 14, 7 mice;
tested 2 times

not passed

Mann-Whitney test (two-tailed)

U=38

P=0.2800

ns

Ext Figure 6j

% mice attacking

n= 14, 7 mice

IFishcr's exact test

P>0.9999

ns

Ext Figure 6k

latency to attack

»n= 17,3 mice

not passed

Mann-Whitney test (two-tailed)

U=10

P>0.9999

ns

Ext Figure 61

% time in center

ChR2, laser on v
off

7= 10 mice Chr2

passed

Paired #test (two-tailed)

t=0.624 df=9

P =0.5481

ns
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XFP, laser on v
off

#n= 10 mice XFP

passed

Paired #test (two-tailed)

t=0.1483 df=9

P =0.8854

ns

Ext Figure 6n

% time in center

ChR2, laser on v
off

7= 10 mice Chr2,
relative to XFP
(dashed line)

passed

Paired #test (two-tailed)

t=1.742 df=9

P=0.1154

ns

Ext Figure 7a

relative pupil size
(light pulse)in

controls

7= 14 mice, each
tested with and
lwithout CNO

0s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=0.6874 df=13

P =0.5039

ns

5s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.066 df=13

P =0.3058

Hok

10s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.859 df=13

P =0.0858

ns

15s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.47 df=13

P =0.1652

ns

20s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.574 df=13

P =0.1394

ns

25s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.498 df=13

P =0.1580

ns

30s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.773 df=13

P =0.0996

ns

35s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.489 df=13

P =0.1603

ns

40s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=1.401 df=13

P =0.1847

ns

45s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=0.0605 df=13

P =0.9257

ns

50s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=0.4354 df=13

P =0.6704

ns

55s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=0.6405 df=13

P =0.5330

ns

60s, XFP CNO v
no CNO

passed

Paired #test (two-tailed)

t=0.1749 df=13

P =0.8639

ns

Ext Figure 7b

relative pupil size
(light pulse) in
hM3D mice

7= 15 mice, each
tested with and
lwithout CNO

0s, hM3D CNO v
no CNO

passed

Paired #test (two-tailed)

t=4.172 df=14

P =0.00094

ook

5s, hM3D CNO v
no CNO

passed

Paired #test (two-tailed)

t=3.865 df=14

P =0.00017

Hok

10s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=4.498 df=14

P =0.0005

15s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=4.696 df=14

P =0.00034

20s, htM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=4.392 df=14

P =0.00061

ook

25s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=4.341 df=14

P =0.00068

ook

30s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=5.334 df=14

P =0.00011

35s, h(M3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=4.782 df=14

P =0.00029

40s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=2.52 df=14

P =0.0244

45s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=3.087 df=14

P =0.0080

50s, hM3D CNO
v no CNO

passed

Paired #test (two-tailed)

t=1.633 df=14

P=0.124

ns
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isj;hé\g(? CNO passed Paired #test (two-tailed) t=0.9465 df=14 P =0.359 ns
iojz)hé\ﬁg CNO passed Paired #test (two-tailed) t=0.5985 df=14 P =0.559 ns
relative pupil size |#= 9 mice, each
Ext Figure 7c |(light pulse) in  |tested with and
hM4D mice without CNO
gso’ }(111;12) CNOW passed Paired #test (two-tailed) t=0.3019 df=8 P=0.7705 |ns
i i }(%ED CNOW passed Paired #test (two-tailed) t=0.6862df=8  [P=05120 |ns
io;;)h(lj\gg CNO passed Paired #test (two-tailed) t=0.8249 df=8 P =0.4333 |ns
isj;hé\;‘(? CNO passed Paired #test (two-tailed) t=1.118 df=8 P=0.2960 |ns
iojz)hé\gg CNO passed Paired #test (two-tailed) t=0.9909 df=8 P=0.3508 |ns
isj;hggg CNO passed Paired #test (two-tailed) t=1.205 df=8 P=0.2627 |ns
30[?;)}1(]?\?8 CNO passed Paired #test (two-tailed) t=1.205 df=8 P=0.2584 |ns
isj;hé\;‘(? CNO passed Paired #test (two-tailed) t=1.596 df=8 P=0.1491 |ns
i():;hé\gg CNO passed Paired #test (two-tailed) t=1.088 df=8 P=0.3084 |ns
isj;hggg CNO passed Paired #test (two-tailed) t=2.228 df=8 P=0.0565 |ns
io;;)h(lj\gg CNO passed Paired #test (two-tailed) t=3.487 df=8 P=0.0082 |**
isj;hé\;‘(? ENO passed Paired #test (two-tailed) t=3.885 df=8 P=0.0046 [**
iojz)hclj\g(? CNO passed Paired #test (two-tailed) t=1.037 df=8 P=0.3300 |ns
Ext Figure 7e iiii;?ﬁgﬁ:izc }”;:11’ Sghﬁfﬁg 1t:ice not passed  |Kruskal-Wallis one-way ANOVA izg:iilfvﬁh; o P=0.0035 |**
Dunn's multiple comparisons test  |Mean rank diff.
E(;z;g’NO hASD 7.543{P=0.0819  |ns
Sohsliligo D 11.38/ P=0.0046 Fok
chﬁgo XEP 3833(P =0.9895  [ns
Ext Figure 7f :ﬁi‘;jgﬁiﬁze ;;; 59?1@% Eicc passed one-way ANOVA F,,=9.718 P=0.0004 [
szz;gNO hM3D Tukey's multiple comparisons test P=0.0008 ¥t
E)(;Z‘;Iig © BM3D Tukey's multiple comparisons test P=0.0060  |**
Eiiﬁg © XEP Tukey's multiple comparisons test P=0.9668 |ns
Ext Data Fig |relative pupil size [/~ 1| i€ ChR2
7g (constant dark) activate; #=12 mice
XEP controls
ChR2 v XFP passed Unpaired #test (two-tailed) t=3.375 df=21 P=0.0029 |**
number of c-
Ext Figure 8b |Fos+ cells in the |#= 7,6, 10, 5 mice |passed one-way ANOVA F;,,=10.36 P=0.0001 ook
vMT
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above vs. none ‘Tukey's multiple comparisons test P=0.0002  |***
above vs. below ‘Tukey's multiple comparisons test P=0.0031 Hk
:EE?;;Z Tukey's multiple comparisons test P=0.002 Hok
none vs. below Tukey's multiple comparisons test P=0.9735 ns
none vs. habituate| Tukey's multiple comparisons test P=0.9627 |ns
below vs. . .
. Tukey's multiple comparisons test P>0.9999  |[ns

habituate
number of c-

Ext Figure 8c |Fos+ cells in the |#»= 7,10, 5 mice passed one-way ANOVA F,,p=19.75 P<0.0001 ook
Xi
above vs. none ‘Tukey's multiple comparisons test P<0.0001 Horok
above vs. below Tukey's multiple comparisons test P<0.0001  F**
;]ZE?;:; Tukey's multiple comparisons test P<0.0001  F**
none vs. below Tukey's multiple comparisons test P=0.8767 |ns
none vs. habituate, Tukey's multiple comparisons test P=0.7388 |ns
below vs. Tukey's multiple comparisons test P=0.9973 |ns
habituate

Ext Figure 10alarousal levels #=9,7,10 mice
tail rattling not passed  |Quasi-Poisson GLM F,»,=14.842 P=0.00007 |***

pairwise comparisions

rattling in mice
with low v P=0.02043 |*
moderate arousal
rattling in mice
with low v high P=0.00225 [**
arousal
rattling in mice
with moderate v P=0.05603 |ns
high arousal

ﬁ;: Figure arousal levels 7=9,7, 10 mice
running not passed  |Poisson GLM X2,,=17.7 P=0.000138 |***

pairwise comparisions

running in mice
with low v P=0.06065 |ns
moderate arousal
running in mice
with low v high P=0.00191 |**
arousal
running in mice
with moderate v P=0.069227 |ns
high arousal

Ext Figure 10c|arousal levels 7=9, 7,10 mice not passed  |Kruskal-Wallis one-way ANOVA I&rqskﬂ;\‘@’aﬂls P=0.6329 |ns

statistic = 0.915

freezing Dunn's multiple comparisons test  |Mean rank diff.
freezing in mice
with low v 3.079|P>0.9999 ns
moderate arousal
freezing in mice
with low v high 2.322)P>0.9999 ns
arousal
freezing in mice
with moderate v -0.7571|P>0.9999 ns

high arousal
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Ext Figure arousal levels 7=9,7, 10 mice not passed | Kruskal-Wallis one-way ANOVA Kr\?slfal-_\)(/alhs P =0.3676 |ns
10d statistic = 2.002
hiding Dunn's multiple comparisons test  |Mean rank diff.
hiding in mice
with low v -5.31|P=0.4770  |ns
moderate arousal
hiding in mice
with low v high -1.917|P>0.9999  [ns
arousal
hiding in mice
with moderate v 3.393]P>0.9999  |ns
high arousal
Ext Figure 10e|arousal levels #=9,7,10 mice
% of mice tail
rattling
low v moderate Fishet's exact test P=0.3147 |ns
low v high Fisher's exact test P=0.0031  |**
moderate v high Fisher's exact test P=0.1544  |ns
Ext Figure 10f|arousal levels #=9,7,10 mice
% of mice
running
low v moderate Fisher's exact test P=0.0406  |*
low v high Fishet's exact test P=0.0007  |***
moderate v high Fishet's exact test P=0.4118 |ns
Ext Figure arousal levels #=9,7,10 mice
10g
% of mice
freezing
low v moderate Fishet's exact test P>0.9999 |ns
low v high Fisher's exact test P>0.9999 |ns
moderate v high Fisher's exact test P>0.9999  |ns
f()): Figure arousal levels #=9,7,10 mice
% of mice hiding
low v moderate Fisher's exact test P=0.3077 |ns
low v high Fisher's exact test P>0.9999 |ns
moderate v high Fishet's exact test P=0.3382 |ns
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