
 
 

 656 

Figure 4. Global remapping during the transition between observation and navigation. 657 

(A) Examples of the common cells, neurons that were active during observation and 658 

navigation. The activity was normalized to the maximum firing rate of each rate map. (B) 659 

Distribution of spatial correlation index calculates for the same common cell between 660 

observation and navigation phases of the task. (C) Spatial correlation index obtained for 661 

each common cell (red dots). Blue lines indicate the randomized spatial correlation intervals 662 

values (mean+2SD, thick and thin lines respectively), neurons outside this interval are 663 

considered with similar rate maps, otherwise, the maps are significantly uncorrelated. (D) 664 

Maximum firing rate of common cells during observation (red) and navigation (blue). 665 

***p<0.0001, Wilcoxon-rank test. (E) Overlap score of firing rates during observation and 666 

navigation for each common cell. Values close to 1 indicate no rate remapping and values 667 

close to 0 the opposite. As in (C), thick blue lines denote the mean random overlap scores 668 
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and thin blue lines denote the mean ± 2SD random overlap scores. (F) Population Vector 669 

analysis: The PV of each bin was obtained staking the firing rate of each bin, of the rate 670 

map, for each common cell, during observation (PVobs) and navigation (PVnav). (G). The 671 

comparison of the PV correlation index between observation and navigation was not 672 

different than a randomized PV population built by using the same data set (p=0.91, Mann-673 

Whitney test). 674 
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 676 

Figure 5. No changes in theta rhythm spectral power during observation. (A) 677 

Spectrogram (0-20 Hz) during a pre-task period of resting (Pre), observation and navigation 678 

phases of the learning task. Dotted vertical white lines indicate the transition between the 679 

different phases of the task. (B) Mean ± sem of power spectral density in the 0-20 Hz 680 

frequency range during the three phases of the task showed in (A). #p<0.05 navigation vs 681 

rest and vs observation, Friedman rank test followed by Dunn’s posthoc multiple 682 

comparisons. 683 
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SUPPLEMENTARY FIGURES 685 

 686 

687 

Figure S1. Behavioral groups and training details. A total of 25 rats were grouped in 688 

Demonstrators and Observers. Demonstrated were separated in naïve (red, n=7) and pre-689 

trained demonstrators (blue, n=7). Observers were all naïve animals and grouped 690 

accordingly to the demonstrator nature. An observer of a pre-trained demonstrator (green, 691 

n=6) or an observer of a naïve (purple, n=5). The pre-trained protocol consisted of three 692 

consecutive days of free exploration of the oasis maze arena where 100, 50 and 25% of 693 

the wells were rewarded. Observer animals were habituated for three days to the 694 

observation platform and then watched the performance of a demonstrator in the oasis 695 

maze. Immediately after observation, those animals solved the oasis maze preserving the 696 

position of the baited well.   697 

 698 
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 700 

Figure S2. Pharmacological groups. A total of 18 animals were bilaterally implanted with 701 

cannulas directed to the hippocampal CA1 region. Six animals were injected with saline 702 

before the observation phase of the task (saline, green group), while the other 6 were 703 

bilaterally injected with 0.5 uL of bupivacaine 0.75% v/v (bupivacaine, red group). These two 704 

groups were previously habituated to the observational platform in three consecutive days. 705 

The last 6 animals were pre-trained in the oasis maze and 40 minutes before solving the 706 

task were injected with 0.5 uL of bupivacaine 0.75 % v/v, to mimic the time of observation 707 

phase and evaluate any residual effect of the drug in spatial navigation (control, blue group). 708 

 709 
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 710 

Figure S3. Platform control animals. (A) A subgroup of naïve rats (n=8) was habituated 711 

during three consecutive days to the platform and then solved the oasis maze without 712 

observing any demonstrator. (B) Mean ± sem percentage of hit rate, (C) distance ratio, (D) 713 

latency, the correlation coefficient and p-value of each behavioral variables it is indicated in 714 

the plot (Pearson correlation coefficient). 715 
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 717 

Figure S4. Poor spatial learning performance is not explained by lower exploration or 718 

immobility. Total path length (A) and mean velocity (B) during oasis maze. Results are 719 

shown as mean±sem. #p<0.05 vs pre-trained group, *p<0.05 vs observer of a pre-trained 720 

demonstrator, one-way ANOVA followed by Holm-Sidak posthoc test (for path length) and 721 

Kruskal-Wallis test followed by Dunn’s posthoc for velocity. Notice that the worst 722 

performance correspond to the animals that most distances traveled in the oasis maze. 723 
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 725 

Figure S5. Comparison between behavioral and pharmacological hit rate. Mean ± sem 726 

of saline (green), an observer of a pre-trained (light green), bupivacaine (red), naïve 727 

demonstrator (pink), an observer of a naïve (purple), control (blue) and pre-trained (light 728 

blue) groups. n.s = non-significative, t-test (green vs light green and blue vs light blue 729 

groups) or Kruskal-Wallis one-way ANOVA (red, pink and purple groups). 730 
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 732 

Figure S6. Place fields are not influenced by the position of the rewarded well. 733 

Distribution histogram for the distance between the center of the place field and the position 734 

of the rewarded-well both during observation (left) and navigation (right). The red curve 735 

represents a Gaussian distribution fitted with the distance values (p-value of a Kolmogorov 736 

test is indicated in red). 737 
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