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Figure 6. Simultaneous reactivation of multiple engram cell ensembles using DREADDs 
 
(A) Virus-mediated cFos+ neuronal labeling strategy using a cocktail of c-Fos-tTA and TRE-
hM3Dq-mCherry in wild-type mice. 
 
(B) Behavioral schedule. Beige shading signifies that mice were on DOX. Mice were taken off 
DOX 24 hrs before contextual fear conditioning (CFC). One day after training, a natural recall 
test was performed (Test). The next day, mice received CNO IP 45 min before a chemogenetic 
reactivation (Engram activation) session in a neutral context B. 
 
(C) Hippocampal DG section showing cFos+ neurons labeled with hM3Dq-mCherry using the 
two-virus approach (left). Natural memory recall (Test). Chemogenetic reactivation (Engram 
activation). mCherry (n = 10 mice) and hM3Dq-mCherry (n = 9 mice) groups. Dashed line 
indicates natural recall freezing level. 
 
(D) Hippocampal CA1, BLA, AM thalamus, and RE thalamus sections showing cFos+ neurons 
labeled with hM3Dq-mCherry using the two-virus approach. 
 
(E) Chemogenetic manipulation of CA1 engram cells. Natural recall (Test). Chemogenetic 
reactivation (Engram activation). mCherry (n = 8 mice) and hM3Dq-mCherry (n = 12 mice) 
groups. Dashed line indicates natural recall freezing level. 
 
(F) Chemogenetic manipulation of CA1 and BLA engram cells. Natural recall (Test). 
Chemogenetic reactivation (Engram activation). mCherry (n = 13 mice) and hM3Dq-mCherry (n 
= 11 mice) groups. Dashed line indicates natural recall freezing level. 
 
(G) Chemogenetic manipulation of CA1, BLA, and AM engram cells. Natural recall (Test). 
Chemogenetic reactivation (Engram activation). mCherry (n = 11 mice) and hM3Dq-mCherry (n 
= 11 mice) groups. Dashed line indicates natural recall freezing level. 
 
(H) Chemogenetic manipulation of CA1, BLA, AM, and RE engram cells. Natural recall (Test). 
Chemogenetic reactivation (Engram activation). mCherry (n = 10 mice) and hM3Dq-mCherry (n 
= 9 mice) groups. Dashed line indicates natural recall freezing level. 
 
Statistical comparisons are performed using unpaired t tests; *P < 0.05, **P < 0.01, ***P < 
0.001. Data are presented as mean ± SEM. 
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