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data.mendeley.com/datasets/k9z74vfgwf/1, and https://data.mendeley.com/datasets/hjgtsmyyv5/1. Source data are provided with this paper.

Code availability: The code used to synchronize two-photon imaging with behavioral data, and to calculate the speed from Phenosys data are available on GitHub
(https://github.com/seobseob/MATLAB-code).

Sample size was selected based on power analysis which shows that 5 mice per group provides sufficient statistical power and also according
to previous studies (see refs 20, 24, 28, 76), in which 5-7 mice per group were used in the similar experiments. Therefore, experiments were
performed with 5-7 mice per group in this study.

One of five mice was excluded from remapping analysis (Figure 5d) due to the field-of-view on baseline day not precisely matching to the
following imaging days.

Behavioral results, measured by running speed, were replicated across days for three separate groups of animals with either no AAV injection,
a control AAV injection in RSC driving the expression of mCherry, or an AAV driving the expression of mCherry and a inhibitory DREADDs into
the RSC. Two open source pipelines for automatic ROI detection and signal analysis - suite2p (Pachitariu et al., 2016) and CalmAn-MATLAB
(including deconvolution; Pnevmatikakis et al., 2016) methods - have been used and provided similar results in terms of accuracy of context,
position, and speed encoding.

Mice were randomly assigned to groups which received injection of control (AAV8/hSyn-mCherry) or inhibitory DREADD (AAV8/hSyn-hM4Di-
mCherry) AAVs using generic ID numbers.

As mice in the AAV8/hSyn-hM4Di-mCherry group had an altered experimental timeline with CNO-on and CNO-off, compared to the AAV8/
hSyn-mCherry group, it was impossible to blind the group identity.

Primary antibodies: chicken anti-GFP, 1:500, abcam, ab13970, RRID: AB_300798; goat anti-mCherry, 1:200, SICGEN, AB0040-200,
RRID: AB_2333092; mouse anti-NeuN, 1:500, Merck Millipore, MAB377, RRID: AB_2298772. Secondary antibodies: Alexa Fluor 488
donkey anti-chicken, 1:500, Jackson ImmunoResearch, 703-545-155, RRID: AB_2340375; Alexa Fluor 568 donkey anti-goat, 1:500,
abcam, ab175704, RRID: AB_2725786; Alexa Fluor 647 donkey anti-mouse, 1:500, ThermoFisher, A31571, RRID: AB_162542.

All primary antibodies are commercially available and referenced by multiple studies. The antibodies were validated by suppliers as
stated in the product information datasheet. Validation statement for each primary antibody is provided on the manufacturer's
website. For chicken anti-GFP (ab13970), it has been validated for use in WB, ICC/IF for the detection of GFP and referenced in 2506
publications (https://www.abcam.com/gfp-antibody-ab13970.html). For goat anti-mCherry (AB0040), it has been validated for the
use of WB, IF, and IHC and referenced in 49 publications (http://www.sicgen.pt/product/mcherry-polyclonal-antibody_1_27). For
mouse anti-NeuN (MAB377), it has been validated for use in ICC, IHC, IH(P), and WB for the detection of NeuN and referenced in 47
publications (https://www.merckmillipore.com/DE/en/product/Anti-NeuN-Antibody-clone-A60-biotin-conjugated,MM_NF-




