








Extended Data Fig. 10 | Behavioral characterizations of mice with and 
without CytoTape-vivo expression, under contextual fear conditioning, 
open field test, and novel object recognition.  (a) Representative confocal 
images of brain slices from adult mice expressing CytoTape-vivo over weeks in 
the hippocampi of both the left and the right cerebral hemispheres following 
AAV injection. Scale bars, 500�μm. (b) Experimental pipeline of contextual fear 
conditioning experiment�for�mice with or without CytoTape-vivo expression 
for 12 days. (c) Freezing rate during contextual fear recall (n�=�8 mice per  
group). n.s., not significant; two-sided Mann–Whitney U test. Middle line, 
median; whiskers, interquartile range; black dots, data from individual mice.  
(d,e) Representative movement traces of mice with or without CytoTape-vivo 
expression�for 10�days in the open-field arena. Quantification of locomotor 
parameters, including ( f ) total travel distance, ( g) mean speed, (h) time spent 
in the center, (i ) distance traveled in the center, and ( j ) average speed in the 
center, comparing the control and CytoTape-vivo groups (n�=�10 mice per 

group). n.s., not significant; two-sided Mann–Whitney U test. Middle line, 
median; whiskers, interquartile range; black dots, data from individual mice. 
(k ) Representative exploration heatmaps of mice with or without CytoTape- 
vivo expression for 17�days�during the training (left) and testing (right) phases 
of the novel object recognition task. Dashed outlines indicate predefined object 
zones. Quantification of novel object recognition performance, including  
(l ) percentage of total exploration time during familiarization of object 1  
(FO1) and object 2 (FO2), (m) percentage of exploration time for familiar (FO1) 
and novel (NO) objects during the test phase, and ( n) discrimination index 
comparing between the control and CytoTape-vivo groups (n�=�10 mice per 
group). In l , n.s., not significant; two-sided Wilcoxon signed-rank test.  
In m, *, P�<�0.05; **, P�<�0.01; two-sided Wilcoxon signed-rank test. In n, n.s.,  
not significant; two-sided Mann–Whitney U test. Middle line in bar plots, 
median; whiskers, interquartile range; black dots, data from individual mice.
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