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[Abstract] The object in-context (OIC) task is a variant of the widely used object recognition (OR) task
(Dix and Aggleton, 1999). The OIC task makes use of the fact that rodents have a natural tendency to
explore novel environments and objects. The hippocampus appears to play a major role in the OIC task
(much more so than in the original OR task), where animals should be able to distinguish between two
familiar objects of which one is in a different context from the training trial (Ennaceur and Aggleton,1997;
Bermudez-Rattoni et al., 2005; Albasser et al., 2009; Roozendaal et al., 2010; Banks et al., 2014;
Bermudez-Rattoni, 2014). Recognition memory encompasses a number of additional components, such
as an item's associations with its context, place, etc. (Bussey et al., 1999, 2000). Here, we describe a
version of the OIC task in mice, based on earlier reports (Dix and Aggleton, 1999; Eacott and Norman,
2004; Balderas et al., 2008; Barsegyan et al., 2014; Kanatsou et al., 2015a; Kanatsou et al., 2015b).
Materials and Reagents
The protocol was approved by the committee on Animal Health and Care from the University of
Amsterdam, the Netherlands (permit number: DED 291).
1. Standard sawdust bedding (just enough to cover the bottom of the box)
Note: The amount of bedding should be enough to cover the bottom of the context to reduce
anxiety behavior. However, this may interfere with other ethological behaviours (e.g., digging),
which in turn makes the mouse not to focus on the object but instead with the bedding. You can
also try without bedding, but you need to test this before yourself.
2. Mouse, C57BL/6J strain, male and female, 2-4 months old, group housed (2-4 mice per group)
Note: Mice were kept in a temperature and humidity controlled facility (21.5-22 °C, with humidity
between 40 and 60%) on a 12 h light/dark cycle (lights on at 8:00 a.m.) with food and water
available ad libitum.
3. 70% ethanol (v/v)
Note: Clean the objects using 70% ethanol. Air dry for 1 min.
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Equipment
1. Apparatus
For context we used four blue-colored plastic boxes of identical size (W x L x H = 33 x 54 x 37
cm) with or without visual cues on the walls. As visual cues we used tape in white color drawing
cues in the walls (Figure 1).
Note: Consider a large open field apparatus for this test, because the displacement of an object
is more noticeable compared to a small size apparatus, while at the same time you provide the
mouse with the ability to explore the extra cues in the box.

Figure 1. Images for Objects and contexts. A. Day 2: training in context A (Lego objects) for
10 min. B. Day 2: training in context B (bottle objects) - > 10 min. C. Day 3: testing in context B
(replaced bottle with Lego from context A) - > 10 min.
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2. Objects
We used blocks of Lego and/or small bottles (Figure 1).
Note: The objects should be approximately of equal size to the mouse or slightly bigger. The
two set of objects should be different enough to be distinguished by the mice. The objects are
recommended to be made of hard plastic or glass, so they are resistant to biting. Both two set
of objects should be of approximately equal size.
Procedure
The OIC protocol is performed during the light phase and consists of three phases: 1. The phase
where the animals are habituated to the exploration box. 2. The training phase where they encounter
the objects for the first time (two identical objects in a specific context and two other identical object
in another context). 3. The testing phase where one of the identical objects in the context is replaced
by the other object. The animals should be able to distinguish between the familiar object in the
same context and the familiar object in the non-matching context. This would result in more
exploratory behaviour towards the object that is replaced in the non-matching environment since
this is the “new” scenario.
Mice are tested on three subsequent days:
1. Day 1. Habituation
The mouse is placed for 10 min in the context (with its face towards the wall) with no wall cues
and without objects (Figure 2A).
2. Day 2. Training
On day 2, the mouse is placed for 10 min in a box (context A) that has no cues on the walls but
contained two identical objects, i.e., two blocks of Lego, placed in opposite corners (Figure 2B.1).
Thereafter (approximately 1 min retention in the home cage), the mouse is placed for 10 min
into another box (context B) with cues on the walls in the form of stripes and which contains two
(new) identical objects, i.e., 2 small bottles, placed in opposite corners (Figure 2B.2). After
training in context B, the mouse returns to its own home cage.
Note: The duration (in sec) that mice spent to sniff the object (Figure 3).
3. Day 3. Testing
On day 3, the mouse is placed for 10 min in context B containing one object which was present
in context B on day 2 (i.e., familiar object to context B), and one object which was present in
context A on day 2 (i.e., unfamiliar object to context B, Figure 2C).
We calculate the discrimination ratio (DR) on day 3 as a measure for object-in-context
recognition memory. The DR is calculated as time spent with the novel object compared to the
total exploration time of both objects on day 3 [tnovel/(tnovel + tfamiliar) (Figure 3); Dix and Aggleton,
1999; Kanasou et al., 2015a and 2015b].
Note: It should be tested whether the DR is significantly higher against the chance level (50%)
by using a one sample t-test. If not significant, then the animals are not considered to learn.
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Figure 2. Schematic representation indicating the setup of the object in-context
recognition task (Kanatsou et al., 2015a; Kanatsou et al., 2015b). A. Mice are initially
habituated in a context that had no object. B1. During training, mice are placed in the same
context but with two identical objects and then placed in a novel context with two identical novel
objects B2. C. Finally the mice are placed in the latter context but with one object being replaced
by an object from the first context.
4. Analysis
Sniffing is scored as object-exploration behavior if the mouse displayed such behavior towards
an object within a distance of 2 cm maximum from the object. Climbing on top of or “watching”
the objects from a (close) distance is not considered as sniffing behavior. The exploration time
mice are sniffing the objects, is recorded manually by two independent researchers.

Figure 3. OIC memory in male mice. A. At day 2, mice showed no preference for the objects
in context A, as they spent equal amounts of time (around 20 sec) exploring the two identical
objects. B. At day 2, mice spent equal amounts of time (around 30 sec) exploring the two similar
objects in context B. C. At day 3, mice spent more time sniffing the object O1 (new object; from
context A) compared to the familiar object O2. D. At day 3, mice show higher preference (~60%)
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for the novel object in the new context [O1 from context A in the new context (context B)]. n = 4
animals, error bars represent standard error of the mean.
Notes
1. All objects should be cleaned thoroughly between tests, and placed at a 15 cm distance from
the corners of the box (glass bottle 9.5 cm high and the Lego block 8.0 cm high).
2. About half of the old bedding material is removed and fresh bedding material is added on top of
the old material and mixed thoroughly in between each session, to saturate the olfactory cues
of previous mice tested.
3. All mice are introduced in the contexts by facing the same wall.
4. Before starting testing, add a little bit of used bedding material (e.g., from the home cage) to
each context and mix very well with the new bedding in each context. That way you rule out the
possibility that the odor cues from previous mouse tested may confound the result.
5. The light intensity should be equal throughout the box (approximately 30 lux). Unequal light
intensity (especially in the objects) can cause a preference for one of the objects.
6. At the end of each day, throw away all the bedding and clean the walls of all boxes with 70%
ethanol.
7. Mice are not habituated in the behavior room before testing.
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