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Novel Oject Recognition

Novel Object Recognition assesses hippocampal function and recognition memory,
specifically working memory. The Novel Object Recognition test is based on the
spontaneous tendency of rodents to explore a novel object rather than a familiar one. The
choice to explore the novel object is thought to reflect the use of learning and recognition
memory in rodents. This study provides the potential mechanisms underlying impaired
learning and memory, believed to be dependent on hippocampal function.

Protocol:

The chamber consists of two arenas (left and right), each measuring 40 cm x 40 cm. Place
two visual cues in each arena so they are mirror images of each other. The left arena should
have a visual cue on the north wall and one visual cue on the west wall; the right arena
should have a visual cue on the south wall and one visual cue on the east wall. Animals are
habituated to the room for one hour prior to testing.

On day 1 (habituation), mice are allowed to freely explore the empty chamber in order to
habituate them to the testing arena. The chamber each mouse was habituated in should be
recorded. Mice must be placed back in the same chamber for subsequent days of the test.
On Day 2 (training), two identical objects are taped to the floor and placed 5 cm away from
the wall on the east and west, and 10 cm away from the wall to the north and south. Repeat
this for the adjacent arena so they are mirror images of each other. The mice are then
placed in the left corner of the arena and allowed to explore for ten minutes. The activity is
recorded with Ethovision 8.5 XT using a video camera mounted on the ceiling. Between each
subject, the arena and objects in the arena are cleaned with 1% Virkon. Repeat these steps
for all subjects.

Day 3, the Novel Object Recognition test, begins exactly 24 hours after the first day 1 trial
began. The same protocol is used as described above except one of the objects in each
arena is replaced with a novel object.

The videos are then scored to measure the amount of time the mice spent sniffing both
objects during the training and novel object recognition portions of the test. Sniffing is
defined as contact between the nose and the object. Any time spent chewing or climbing on
the objects should be excluded.
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Project Title Implications of the transcription factor Npas4 in hippocampal-dependent memory
Species Mouse
Strain Npas4
Males
N/A

Npas4 (Wt)
Npas4 (Het) | 12 none

Exp Details
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Obejct Training

Npas4 (Wt) Npas4 (Het)
. Object 1 sniffing | Object 2 sniffing . Object 1 sniffing time|Object 2 sniffing time
Animal ID ] i Animal ID
time (sec) time (sec) (sec) (sec)

1 47.7811 25.9259 10 41.0077 31.2646

2 66.2996 40.4071 11 15.8158 25.6256

3 44,8115 29.4962 12 38.9056 23.8238

4 39.673 45.0117 13 32.7661 18.4518

5 44.0774 43.2099 14 36.0027 22.8562

6 29.1625 30.5639 15 25.1585 24.024

7 22.3891 33.4334 16 31.7317 22.1555

8 22.4224 40.2069 17 43.4434 47.3473

9 56.957 43.9439 18 65.4655 68.3016

19 32.9329 39.5062

20 36.9036 23.9573

21 20.287 23.0564

Novel Object Recognition
Npas4 (Wt) Npas4 (Het)
. Novel object Familiar object . Novel object sniffing Familiar object
Animal ID e L e . Animal ID . e .
sniffing time (sec) | sniffing time (sec) time (sec) sniffing time (sec)

1 40.6072 30.7306 10 40.5738 31.4313

2 48.5485 24.5579 11 50.1835 39.3727

3 38.038 39.3393 12 19.6196 51.7184

4 48.7154 41.041 13 41.308 26.8936

5 76.6433 40.7074 14 36.7701 46.6133

6 48.8822 28.3951 15 34.9349 49.049

7 34.3343 30.297 16 80.3804 39.1058

8 50.9176 31.665 17 64.7648 18.2182

9 51.0844 23.4568 18 39.6063 39.1391

19 26.0928 27.9279

20 29.5963 16.9503

21 15.4488 9.07574
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Object Training
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Sniffing times between the two identical objects during object training (Day 2) were not
significant. Times spent sniffing object 1 and 2 were compared with a paired t-test for each
genotype.

Novel Object Recognition
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The time spent sniffing the novel vs. familiar object was compared using a paired t-test for
each genotype. WT mice spent significantly more time exploring the novel object over the
familiar object (p<0.01). Heterozygous mice did not have a significant difference in the time
they spent exploring the novel vs. familiar object.
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Conclusion:

Npas4 WT mice and their heterozygous littermates were tested in novel object recognition.

The mice were given time to explore two identical objects, and then were tested on their ability

to remember that object 24 hours later. Mice showed no preference for one object over the other
during object training. This ensures that there is not a bias for one object over the other

or for one side of the chamber. During NOR, WT mice were able to successfully identify the familiar
object, and as a result, spent significantly more time exploring the novel object. Heterozygous

mice did not spend significantly more time with the novel object, which suggests that they have

an impairment in their long term memory.



