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Figure 1. Schematic overview of the automated touchscreen cognition platform. Males and females of three different AD mouse lines were each
evaluated in three different touchscreen tasks. The mice were food restricted and tested longitudinally and at two different sites (The University of

Figure 1 continued on next page
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Figure 1 continued

Western Ontario (UWO) and University of Guelph (UoG) - Canada). Data were submitted to an automated QC process. Following automated QC, data
were uploaded to an open-access database (mousebytes.ca) for post-processing analysis and visualisation using the analytics tool TIBCO Spotfire.
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Figure 1—figure supplement 1. Validation of image sets used during longitudinal testing. 4 month old B6129SF2/J wild-type mice tested in PD (A)
and PAL (B) with different image sets. (C) Image set used for PAL task (5xFAD and APP/PS1 mice at 10-11 months of age).
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Figure 2. Performance and response measures of Male and Female mice during 5-CSRTT probe trials. Mice were subjected to a series of probe trials
and the averages of accuracy (% correct), omissions (%) and premature responses (humber) were plotted at different ages. The plots were generated

Figure 2 continued on next page
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Figure 2 continued

with data downloaded from MouseBytes and the links (datasets) for the individual analysis can be found in the results section. (A-D), longitudinal site
comparison of the performance (accuracy and omissions) of female Wild-type controls (B6129SF2/J) at 3-6 and 11 to 13 months of age; (E-H)
longitudinal site comparison of the performance (accuracy and omissions) of female 3xTG-AD at 3-6 and 11 to 13 months of age respectively; (I-L)
comparison of the performance (accuracy and omissions) of 3xTG-AD male and their Wild-type controls (B6129SF2/J) at 3-6 and 11 to 13 months of
age; (M-P) comparison of the performance (accuracy and omissions) of 3xTG-AD female mice and Wild-type controls (B6129SF2/J) at 3-6 and 11 to 13
months of age. Results are presented as means + s.e.m.; data were analysed and compared using Repeated measure Two-Way ANOVA and Bonferroni
multiple comparisons post-hoc test; *p<0.05, compared with control.
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Figure 2—figure supplement 1. PDEBrd1 mutation effect in the behaviour of 5xFAD mice. (A) Representative genotyping results. 5xFAD mice (red)
and WT controls (blue) were genotyped as described. In the first lane, there is a positive control (+) for the 550 bp Pdeb™" mutant allele obtained from

FVB/NJ mice, followed by a WT control for the 400 bp wild-type PDEB allele (WT). Ladder (L). (B) 10 months old 5xFADPYeerd1/- and 5xFADPdebrdt+/-
evaluated in the PVD task.
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Figure 2—figure supplement 2. The effect of mild caloric restriction on AB(1-42) levels in male and female 3xTG and 5xFAD mice at 6 months of age.
(A) 3xTG Tris-soluble (p=0.921 for males and 0.999 for females); (B) 3xTG-AD Tris-insoluble (p=0.965 for males and 0.1512 for females); (C) 5xFAD Tris-

soluble (p=0.163 for males and 0.367 for females); (D) 5xFAD Tris-insoluble (p=0.8271 for males and 0.991 for females);. At least three extracts obtained
from each genotype/sex were analysed by AB(1-42) ELISA kit.
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Figure 2—figure supplement 3. The effect of mild caloric restriction on amyloid pathology in male and female 5xFAD mice at 6 months of age. (A)
Representative images of amyloid-beta 6E10 antibody and ToPro-3 (20x magnification; scale bar = 100 um) and (B) quantification (mean + SEM) of 6E10
Figure 2—figure supplement 3 continued on next page
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Figure 2—figure supplement 3 continued

immunoreactivity in the hippocampus (CA1) of mildly food-restricted and free food 5xFAD mice at 6 months of age (p=0.978 for males and >0.999 for
females); (C) Representative images of amyloid-beta 6E10 antibody and ToPro-3 (20x magnification; scale bar = 100 um) and (D) quantification

(mean + SEM) of 6E10 immunoreactivity in the cortices of mildly food-restricted and free food male 5xFAD mice at 6 months of age (p=0.931 for males
and 0.976 for females); (E) Representative images of Thioflavin-S (Thio-S) and ToPro-3 (20x magnification; scale bar = 100 um) and (F) quantification
(mean + SEM) of Thio-S in the hippocampus (CA1b) of mildly food-restricted and free food male 5xFAD mice at 6 months of age (p>0.999 for males
and p>0.999 for females); (G) Representative images of Thioflavin-S and ToPro-3 and (H) quantification (mean + SEM) of Thio-S in the cortices of mildly
food-restricted and free food male 5xFAD mice at 6 months of age (p=0.076 for males and p=0.2993 for females). Data was compared by two-way
ANOVA followed by Sidak’s multiple comparisons test. At least four samples obtained from each genotype/sex/brain region were analysed.
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Figure 3. Sustained attention (vigilance) of 3xTG-AD male and female mice during the 5-CSRTT probe trials. Response accuracy and omissions in Wild-
type and 3xTG-AD male (A-D for accuracy and E-H for omission) and female (I-L for accuracy and M-P for omission) mice were analysed across 10-trials

Figure 3 continued on next page
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Figure 3 continued
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blocks within the daily sessions of 50 trials with different stimulus durations. Results are presented as means + s.e.m.; data were analysed and compared
using Repeated measure Two-Way ANOVA and Bonferroni multiple comparisons post-hot test; **p<0.01 compared with control.
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Figure 4. Performance and response measures of male and female mice during the 5-CSRTT probe trials. (A-D) Strain/mouse background comparison
(accuracy) of female and male Wild-type controls (B6129SF2/J, B6SJLF1/J, C57BI6/J) at 3-6 and 11-13 months of age; (E-H) Strain/mouse background

comparison (premature responses) of female and male Wild-type controls (B6129SF2/J, B6SJLF1/J, C57BI6/J) at 3-6 and 11-13 months of age; (I-L) Sex
comparison (accuracy) of B6129SF2/J and 3xTG-AD females and males at 3-6 and 11-13 months of age. Results are presented as means + s.e.m.; data

*kk

p<0.001 compared with control.

were analysed and compared using Repeated measure Two-Way ANOVA and Bonferroni multiple comparisons post-hot test; *p<0.05, **p<0.01 and
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Figure 5. Heatmap visualisations of k-mean group membership across experiments. The percentage of group representation per strain is shown by the
cell color. Cell color closer to red indicates a higher representation of mice in the k-mean grouping. Mice are divided by sex (male and female),

Figure 5 continued on next page
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Figure 5 continued

genotype (W for wild type and T for transgenic), and age (3-6, 7-10, and 11-13). Analysis of the PAL (A) task data uncovered early group membership
variability in the APP/PS1 mouse line, as well as later group membership differences in the male 5xFAD mice. In the PD (B) experiment, only APP/PS1
transgenic mice showed an increase in membership of the low performing group compared to wildtype. See also S5. In the 5-CSRTT (C), transgenic
3xTG-AD and 5xFAD mice were found to shift to the lowest performing group of mice.

Beraldo et al. eLife 2019;8:e49630. DOI: https://doi.org/10.7554/eLife.49630 15 of 17


https://doi.org/10.7554/eLife.49630

LIFE

— Low

2 % Correct ) # of Correction Trials ) Touch Latency (s) 5
! 1 1 /\ 1
[ o ) e
[=] lo- Io-
20 g 0 90 \ g 0
N N o T N
-1 -1 -1 -1
-2 -2 -2 221

B

— Mid

PAL
C D

G

PD
H I

—— High

E

Reward Latency (s)

# of Cases in Cluster

Reward Latency (s)

2 % Correct 27 # of Correction Trials 37 Touch Latency (s) 2
2 \ T 500
1 \ 1 3
g 4 o 2 3
] 0 é 8 0 ¥ 9 0 =
0 \__\____ 2
4 k4 4 T~ & S % 200
-1 5
-1 74 -1 R &
-2
9, 9. . -2

2 % Correct

2 % Omission

1 1
2 2
Q
30 § 0
N N
-1 -1
-2 -2

Reward Latency (s)
1 ——————

_

zZ-score
=4

# of Cases in Cluster

High Mid
Cluster

5-CSRTT

M N

High Mid Low
Cluster

High Mid Low
Cluster

O

o, Perseverative Resp. 2, Premature Resp. 2, Touch Latency (s)
1 \ 1 1
o 2 o
S 8 ______/ 8
20 K 0 — g0
N N N
-1 -1 -1
-2 ro2 = 2

Low

Neuroscience

Figure 5—figure supplement 1. Results of longitudinal clustering analysis of PAL, PD and 5-CSRTT data. z-scores for parameters assessed during the
5-CSRTT, sorted by cluster. For PAL — (A) Accuracy across blocks by cluster. (B) Number of correction trials across blocks by cluster. (C) Correct Touch

Figure 5—figure supplement 1 continued on next page
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Figure 5—figure supplement 1 continued

latency across blocks by cluster (D) Reward latency across blocks by cluster. (E) Number of mice belonging to each cluster across strain, age, sex and
genotype. The high performing cluster is characterised by low errors and high accuracy. The middle performing cluster is characterised by middle
accuracy and errors, as well slow response times. The low performing cluster is characterized by low accuracy and high errors. For PD - (F) Response
accuracy across trials by cluster. (G). Errors committed across trials by cluster. (H) Response latency across trials by cluster. (I) Reward collection latency
across trials by cluster. The high performing cluster is characterised by low errors and high accuracy. The middle performing cluster is characterised by
middle accuracy and errors, and slow response times. The low performing cluster is characterised by low accuracy and high errors. (J) Number of mice
belonging to each cluster across strain, age, sex and genotype. For 5-CSRTT - (K) Response accuracy across trials as stimulus duration is reduced. (L)
Omission errors committed as stimulus duration is reduced. (M) Perseverative responses as stimulus duration is reduced. (N) Premature responses as
stimulus duration is reduced. (O) Correct response latency as stimulus duration is reduced. (P) Reward collection latency as stimulus duration is
reduced. The high performing cluster is characterised by low omissions, high accuracy, but high number of perseverative responses. The middle
performing cluster is characterised by middle accuracy and omission, and increased number of premature responses. The low performing cluster is
characterised by low accuracy, high omission, and slow response times (Correct touch latency and reward collection latency) (Q) Number of mice
belonging to each cluster across strain, age, sex and genotype.
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