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Measuring cognitive deficits in disabled
mice using an automated interactive
touchscreen system

To the editor: The concomitant appearance of motor disability
and cognitive deficits is very common in neurodegenerative dis-
easel. Although progress in developing valuable mouse models
for these diseases has been excellent, there are few cognitive tests
suitable for animals with motor impairments. To tackle this prob-
lem, we used an automated touchscreen-based cognitive-testing
system? that can be used to test mice with motor impairments.

R6/2 mice have a rapidly deteriorating phenotype that has
made them a popular model for Huntington disease research*,
but their severe motor phenotype* makes it difficult to test their
cognitive function. We devised a two-choice visual discrimina-
tion task to test cognitive function in R6/2 mice (Supplementary
Methods online). We presented pairs of stimuli (one correct,
one incorrect) on a touchscreen. Two cohorts of mice learned
to respond by ‘nose-poking’ the screen (Fig. 1a,b) and collecting
reward pellets for correct responses. We tested one cohort daily at
9-16 weeks of age and the other at 11-14 weeks of age.
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Figure 1 | Cognitive deficits in a two-choice discrimination task are
detected in R6/2 mice using an interactive touchscreen system. (a,b) The
touchscreen apparatus. (c,d) Two cohorts of wild-type and R6/2 mice were
tested for 10 d. On day 11 the S+ (correct stimuli) and S- (incorrect stimuli)
were reversed. After completion of the reversal phase, the younger cohort
(c) was given a new S+ and S- and tested for an additonal 14 d. Mean
performance on each day (xs.e.m.) is shown. In ¢, n = 25 for wild-type and
n =22 for R6/2 mice. In d, n = 11 for wild-type and n = 15 for R6/2 mice.
*P <0.05, **P <0.001.
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Mice learned to discriminate between the stimuli within 10 d
(Fig. 1c,d). On day 11 we reversed the task, so the previously cor-
rect stimulus was now incorrect. On the first day of reversal, all
mice showed a significant (P < 0.001) decrease in correct choices,
as they continued to choose the previously correct stimulus. After
that, wild-type and R6/2 mice in the younger cohort began to
learn the reversal, and by day 22 they had learned the task (Fig.
1¢c). Older R6/2 mice, however, showed significant impairments
in reversal learning (P < 0.05; Fig. 1d).

At the end of reversal testing, we presented mice in the younger
cohort with a new pair of stimuli (Fig. 1¢). In contrast to wild-
type mice, R6/2 mice were unable to learn the new discrimina-
tion. Notably, although 16-week-old R6/2 mice failed to learn the
task, they still completed all the trials, indicating that cognitive
impairments were not secondary to motor impairments, and
motor-impaired mice can perform well in this apparatus.

The learning deficits shown here are similar to acquisition and
reversal deficits we described previously in water-based para-
digms>®, but there are major advantages to using this system.
First, the task is physically undemanding, so mice do not become
fatigued. Second, it uses rewarding, not aversive stimuli, so it
is not stressful. Third, it is directly comparable to touchscreen
tasks used to test humans. Finally, it is less labor-intensive than
traditional cognitive testing. With 12 boxes, it takes about 2 h
of operator time per day to run the task for 64 mice, compared
with the 8 h needed to test that number of mice in the two-choice
swim tank.

The touchscreen system will be invaluable for testing cogni-
tion in animals with neurological dysfunction, particularly where
motor deficits make cognitive testing difficult or impractical.

Note: Supplementary information is available on the Nature Methods website.
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