Supplementary Information. Modulation of memory reconsolidation by adjacent novel
tasks: timing defines the nature of change

Supplementary Methods.

Familiar OF: We familiarized the animals with the OF by exposing them to the arena for 30
min for 2 consecutive days. We and others showed that this exposure time induces spatial
familiarization 4.

Novel OF exploration times: We submitted animals to explore a novel OF for either 2 or 5
min. Both times are sufficient to detect spatial novelty >®.

Supplementary Note 1.

Results corresponding to supplementary figure 1:

Previous evidence obtained from memory consolidation experiments shows that exploring
an OF promoted LTM formation through a behavioral tagging mechanism if the arena was
novel, but not if it was familiar. Moreover, this novelty-related effect was associated with a
higher overlap between the neuronal population activated by the learned task (Novel object
recognition) and the exploration of the arena’. Therefore, we decided to evaluate the
requirement of the novel nature of the arena to improve SOR and IA LTM during their
reconsolidation. To do so, we familiarized a group of animals with the OF. The
familiarization sessions were separated for at least 3 h from the habituation to the contexts
used for the SOR or IA tasks. On day 3 we trained animals in the correspondent task (SOR
or IA), without exposing them to the OF. On day 4, 60 min before submitting them to a
memory reactivation session, we exposed the animals to an OF for 5 min. Half of them had
been familiarized with the arena. We submitted a third group of animals to a memory
reactivating session but without exposing them to any OF. On day 5 we evaluated the
memory expression of the three groups on the corresponding memory task. As shown in
supplementary figure 1 the exploration of a novel OF 60 min before the reactivation session
improved LTM expression at the next day. On the contrary, the animals that explored a
familiar showed levels of memory equivalent to those of animals that did not explore any
OF. These results were equivalent in both SOR (Supplementary Figure 1a) and IA
(Supplementary Figure 1b) tasks.

Supplementary Note 2.

Results corresponding to supplementary figure 2:

We evaluated a possible effect of the time of exploration to a novel OF on the improvement
of SOR and IA memory during their reconsolidation. To do so, we trained animals in either
the SOR or the IA tasks, as described in the main text. On day 4, the animals explored a
novel OF for 2 or 5 min 60 before submitting them to a memory reactivation session in the
corresponding task. A third group of animals (control) experienced the reactivation session
but did not explore any OF. 24 h later we evaluated the memory and observed higher levels
of expression in those animals that explored a novel OF. Surprisingly the animals that
explored the OF for 5 min outperformed those who did it for only 2 min. This effect was
equivalent in both SOR (Supplementary Figure 2a) and IA (Supplementary Figure 2b) tasks.
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Supplementary Figure 1: Pre-reactivation exposure to a novel but not a familiar OF

improves LTM during reconsolidation.

Top: experimental design. Tr: training. R: animals exposed to a memory reactivation session.
OFF: animals that explored a familiar OF 60 min before a memory reactivation session. OFN:
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animals that explored a novel OF 60 min before a memory reactivation session.

a) Figure shows the discrimination index between the object moved to the novel position and
the non-moved object, expressed as meantSEM, during training and test sessions in the
SOR task. *** p<0.001 vs Tr. +++ p<0.001 vs R and OFF + R. Multiple comparison after
one-way ANOVA (n=6-7). b) Figure shows the latency to step-down from the platform,
expressed as meanSEM, during training and test sessions in the 1A task. *** p<0.001 vs Tr.

+++ p<0.001 vs R and OFF + R. Multiple comparison after Welch’s ANOVA (n=8).



a b

Tr 24h » React ___24h 5 Test: R Tr 24h » React ___24h 5 Test: R
Tr__2%h 5 [BF|2'&m 3, React __24h  Test: OF 2'+R Tr_Zh 5 [OF2-8m » React __24h 5 Test: OF 2'+R
Tr—23h 5 [OF|5' 82n 3, React __24h 5 Test: OF 5'+R Tr_23h 3 [OF]5'8on y, React __24h 3 Test: OF 5+R
#it
+4++ #
0.6 el 300 g
|:| Training ¢ |:| Training
0.5+ IR 250 ++ IR
%04 I oF2 +R e I oF2 +R
27 Hl or5+R 200} Bl ors R
c
.% 0.3 E'é,
150
£ ey
% 0.2 g
2 8 100
00.15
0.0 50
-0.1-4 0 | —tatzds

Tr Test

Supplementary Figure 2. Differential improvement of LTM during reconsolidation as a
result of the exploration time to a novel OF.

Top: experimental design. Tr: training. R: animals exposed to a memory reactivation session.
OF2’ + R: animals that explored a novel OF during 2 min, 60 min before memory reactivation
session. OF5" + R animals that explored the novel OF during 5 min, 60 min before the
memory reactivation session

a) Figure shows the discrimination index between the object moved to the novel position and
the non-moved object, expressed as meantSEM, during training and test sessions in the
SOR task. *** p<0.001 vs Tr. +++, ++ p<0.001 and p<0.01 vs R. ## p<0.01 vs OF2" + R
group. Multiple comparison after one-way ANOVA (n=8). b) Figure shows the latency to
step-down from the platform, expressed as mean+SEM, during training and test sessions in
the IA task. *** p<0.001 vs Tr. +++, ++ p<0.001 and p<0.01 vs R. # p<0.05 vs OF2’ + R. Multi-
ple comparison after Welch’s ANOVA (n=8)
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