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DeepLabCut:
a software package for
animal pose estimation
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Fig. 1S: Schematic overview of the most important DLC-steps.
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Fig. 2S: Overview of the labels used in the DLC network for pose estimation. To track the animal
properly (A) 13 points of interest were labelled on the animal. Additionally, to predefine the regions
of interest of the OF (B) and EPM (C), the arenas also had to be labelled. Abbreviations: DLC:
DeepLabCut.
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Fig. 3S: OF test analysis. Female (red) and male (blue) mice with different genetic backgrounds were
analyzed at 8, 24, 40 weeks (w) of age. Analyses were done with the EthoVision software. Moved
distance [cm] split up by (A) both sexes, genotypes (wild type (wt), ob/ob), and all ages, (B) both
genotypes, all ages and (C) both genotypes. Mean velocity [cnVs] split up by (D) both sexes, genotypes,
and all ages, (E) both genotypes, all ages and (F) both genotypes. Irrespective of sex, ob/ob mice show
a significantly decreased locomotion compared to the wt littermates. The group size was as follows: n
(wt) = 36, n (ob/ob) = 40 (A-C) and 39 (D-F). Significance of differences between the groups were
tested by three- (A and D), two-way ANOVA with Sidak’s post hoc test for multiple comparisons (B
and E) or unpaired Student-t-test (C and F). For A and D, analysis revealed a genotype and age effect
(A: genotype p<0.0001, F(1,64)=198.6; age p<0.0001, F(2,64)=17.57; D: genotype p<0.0001,
F(1,64)=198.6); age p<0.0001, F(2,64)=17.66. For A and D statistical significance was set at ****
p<0.0001 for genotype effect and #### p<0.0001 for age effect. For B and E, as well as C, and F.
Statistical significance was set at **** p<0.0001.



Supplementary Material

>
@
g]

*ok Kk kokkok kkokk  kkok * kKK

[
o
|

804 —— 1 80— —
o = — —_
[T = =
S B 60 5 60 5 60+
o - E E
6 84 3 8
-1 (3]
_,g c c 40 c 40
g £ I 2
3 20 S 20 S 20
o & 8 8
0 L B . & .
wt ob/ob  wt ob/ob  wt ob/ob wt ob/ob wt ob/ob wt ob/ob wt  oblob
8w 24w 40w 8w 24 w 40w
D E F
300 | * %k ok ok 3004 * %k *okokk  kkokk 300 * % %k
—_ \ —_ [— [ T —_ 1
= A=A =
E fa > >
s £ 200- £ 200 2
s £ 5 § 200
L a [ —
Cc & 8 % % g
a2 = £ £
E 100 E 2 100 ® 100
o c c [=
Q g 3 =}
° E B Lﬁ 8 E L 8
0 0-
wt ob/ob wt obfob  wt ob/ob wt ob/ob wtob/ob wt ob/ob wt oblob
8w 24w 40w 8w 24w 40w

Fig. 4S: OF test analysis. Female (red) and male (blue) mice with different genetic backgrounds were
analyzed at 8, 24, 40 weeks (w) of age. Analyses were done with the EthoVision software. Number of
center counts [n] split up by (A) both sexes, genotypes (wild type (wt), ob/ob), and all ages, (B) both
genotypes, all ages and (C) both genotypes. Number of periphery counts [n] split up by (D) both sexes,
genotypes, and all ages, (E) both genotypes, all ages and (F) both genotypes. Irrespective of sex, ob/ob
mice show a significantly decreased number of visits in the center compared to the wt mice. The group
size was as follows: n (wt) = 36, n (ob/ob) = 39 (A-C) and 40 (D-F). Significance of differences between
the groups were tested by three- (A and D), two-way ANOVA with Sidak’s post hoc test for multip le
comparisons (B and E) or unpaired Student-t-test (C and F). For A and D, analysis revealed agenotype
effect (A: genotype p<0.0001, F(1,63=80.41; D: genotype p<0.0001, F(1,64)=90.87). For A and D
statistical significance was set at **** p<0.0001 for genotype effect. For B and E as well as C and F
Statistical significance was set at *** p<0.001, **** p<0.0001.



>
i

=]
(@]

} | 2500 FEEE RHEE sk *okkk
2500 * kK ‘ 1T — = ™ 25004 ——

2000 2000+ 2000

1500 1500 ? 1500
1000 E 1000 1000
500 é é E 500 @ 500

0
wt ob/ob wt ob/ob wt ob/ob 0-
8w 24w 40w

EPM
total distance
distance [cm]

distance [cm]
distance [cm]

wt ob/ob  wt ob/ob wt ob/ob
8w 24w 40w

wt ob/ob

D E F
*k Kk
P | g FHRRE KAk KKk 8- faliuliall
1 [ 1
- g‘ 6 T 6 g 6
2
A 2 7] - ) 4
(TH) ) 5 Q 4 £
> © 3 S
$ 2 @@ g o % $ 21
0 0 o—
wt ob/ob  wt ob/ob wt ob/ob wt ob/ob wtob/ob wt ob/ob wt  oblob

8w 24w 40w 8w 24w 40w

Fig. 5S: EPM analysis. Female (red) and male (blue) mice with different genetic backgrounds were
analyzed at 8, 24, 40 weeks (w) of age. Analyses were done with the EthoVision software. Moved
distance [cm] split up by (A) both sexes, genotypes (wild type (wt), ob/ob), and all ages, (B) both
genotypes, all ages and (C) both genotypes. Mean velocity [cnvs] split up by (D) both sexes, genotypes,
and all ages, (E) both genotypes, all ages and (F) both genotypes. Irrespective of sex, ob/ob mice show
a significantly decreased locomotion compared to the wt littermates. The group size was as follows: n
(wt) = 45, n (ob/ob) = 45 (except A and D, n = 44). Significance of differences between the groups
were tested by three- (A and D), two-way ANOVA with Sidak’s post hoc test for multiple comparisons
(B and E) or unpaired Student-t-test (C and F). For A and D, analysis revealed a genotype and age
effect (A: genotype p<0.0001, F(1,77)=131.2; age p<0.0001, F(2,77)=15.49; D: genotype p<0.0001,
F(1,77)=132.3; age p<0.0001, F(2,77)=16.03. For A and D statistical significance was set at ****
p<0.001 for genotype effect and ### p<0.001 for age effect. For B and E as well as C and F. Statistical
significance was set at **** p<0.0001.
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Fig. 6S: EPM analysis. Female (red) and male (blue) mice with different genetic backgrounds were
analyzed at 8, 24, and 40 weeks (w) of age. Analyses were done with the EthoVision software. Number
of counts [n] in the open arm split up by (A) both sexes, genotypes (wild type (wt), ob/ob), and all
ages, (B) both genotypes, all ages and (C) both genotypes. Number of counts [n] in the closed arms
split up by (D) both sexes, genotypes, and all ages, (E) both genotypes, all ages and (F) both genotypes.
Irrespective of sex, ob/ob mice show a significantly increased aversion to the open arms compared to
their corresponding littermates. The group size was as follows: n (wt) =45 (A-C) or 44 (D-F), n (ob/ob)
=45 (A and C), 42 (B). Significance of differences between the groups were tested by three- (A and
D), two-way ANOVA with Sidak’s post hoc test for multiple comparisons (B and E) or unpaired
Student-t-test (C and F). For A and D, analysis revealed a genotype effect (A: genotype p<0.0001,
F(1,78)=21.50; D: genotype p<0.0001, F(1,77)=105.5), partly an age and gender effect (D: age
p<0.0001, F(2,77)=21.66; gender p=0.0024, F(1,77)=9.865). For A and D statistical significance was
set at **** p<0.001 for genotype effect, #*#*## p<0.001 for age and & p<0.01 for gender effect. For B
and E as well as C and F. Statistical significance was set at** p<0.01, *** p<0.001, **** p<0.0001.
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Fig. 7S: Spearman Correlation (A, C,E, G, I, K, M, O) and Bland-Altman-Plot (B, D, F, H, J, L, N, P)
analysis of EV versus DLC for the OF testdataset of age- and sex-matched wt and ob/ob mice. (A, B
and I, J) distance, (C, D and K, L) wvelocity, (E, F and M, N) counts in center, and (G, H and O, P)
counts in periphery. For the Spearman Correlation the individual correlation coefficients and
significances are given in the graph. For Bland-Altman Plot analysis the means + 1.96*SD and the
means of the differences of both softwares (EV and DLC) are given in the graph. Abbreviations: EV:
EthoVision, DLC: DeepLabCut, ob/ob: leptin deficient mice, OF: Open Field, wt: wild type.
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Fig. 8S: Comparative analysis with EV and DLC. EPM analysis of wt and ob/ob mice independent of
sex and age. (A) Moved distance [cm], (B) mean velocity [cnVs], (C) number of visits (counts) in open
arms [n], (D) number of visits (counts) in closed arms [n]. Significance of differences between the
groups were tested by unpaired Student-t-test. Group size was as follows: n (wt) = 45 (EV) or 46
(DLC), n (ob/ob) = 45 (EV) or 39-44 (DLC). Statistical significance was set at **** p<0.0001;
Abbreviations: ob/ob: leptin deficient mice, wt: wild type, EV: EthoVision, DLC: DeepLabCut.



DLC oblob

Correlation of EPM-distance

Correlation of EPM-velocity

R=0.9721 R=0.9721
P<0.0001 LA P<0.0001
1500 6
H 5
< 1000 0 4 .
a a
500 " 2
[
T T T T T 1 T T T T 1
0 500 1000 1500 2000 2500 0 2 4 6 g
EV wt EV wt

Bland-Altman-Plot EPM distance; EV wt vs DLC wt

g S
-
H B ¢ 3897
[ .
B .
§ e .
£ 216.4
] .
means of EV andoLC
| Correlation of EPM-distance
1000
L]

R=0.9460
P<0.0001

500
.
0 T T 1
500 1000 1500
EV oblob
-500
J § Bland-Altman-Plot EPM distance: EV oblob vs DLC obiob

of EV-DLC

differences

means of EV and DLC

Correlation of EPM-velocity

]
R=0.9814
2 & P<0.0001
)
© 4
9 .
[=]
2
L]
0 T T T 1
[} 2 4 6 8
L EV oblob
lot EPM velocity: EV oblob vs DLC oblob
. 0.219
ow| =mmmmmmmmeeaaaaTE0L
& .
N eV 74
= :
5 0.561

Correlation of EPM-open arm

Correlation of EPM-closed arm

50 50
LY . R=-0.05188 . R=0.03199
40 *c . 40
. 3 e . .
s 30 H’L" 30 L R}
[2) o 0 o o o
Bl e % o, Epap— T S
. . .i H LI
10 . . . 10 L] "l [
. 3
.
T T T T T 1 T T T T 1
0 5 10 15 20 25 0 10 20 30 40
EV wt EV wt
F Bland-Aliman:Plot EPM open arms: EV wi vs DLC wi H . lotEPM EV wive DLC wi
""""""""""" “16.79
4.22
P e C]
a2 e s g
&, . o x
3 ¢ * e ay 5 273
H - . 1660 §
3
-22.25
f EV and DLC
M Correlation of EPM-open arm 0 Correlation of EPM-closed arm
R=0.5664 20
P<0.0001 g R=0.5482 .
. . « P=0.0002 .
. 15
3 . .
r}
o L] Y
.
3 b .
a ) ee o
hd .
LI R S . fetedre———— ——
5 10 15 20 0 s v ;';Mb 15 20
EV oblob

-5,86

-0.60

Fig. 9S: Spearman Correlation (A, C, E, G, I, K, M, O) and Bland-Altman-Plot (B, D, F, H, J, L, N, P)
analysis of EV versus DLC for the EPM dataset of age- and sex-matched wt and ob/ob mice. (A, B
and 1, J) distance, (C, D and K, L) velocity, (E, Fand M, N) counts in open arms, and (G, Hand O, P)
counts in closed arms. For the Spearman Correlation the individual correlation coefficients and
significances are given in the graph. For Bland-Altman Plot analysis the means = 1.96*SD and the
means of the differences of both softwares (EV and DLC) are given in the graph. Abbreviations: EV:
EthoVision, DLC: DeepLabCut, ob/ob: leptin deficient mice, EPM: Elevated Plus Maze, wt: wild type.



