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Source data are available at https://figshare.com. DOI:10.6084/m9.figshare.17644445. All data supporting the findings of this study are available from the
corresponding author upon reasonable request.

Sample size were determined based on established practice and on our previous experience in respective assays [Ding et al.,2017; Xie at al.,
2014;].

Position of virus injection sites, hippocampus lesion sites or electrode / optrode implantation sites were confirmed by brain slice imaging after
behavioral experiments . Mice with wrong positions (mentioned above) were excluded.

LFP data with bad electrical grounding or strong 50Hz electromagnetic noise were excluded.

Experiments in this study were all replicated and reproduced. N numbers for each experiment were mentioned in figure legends.

Mice were age-matched and randomized where appropriate (e.g. prior to stereotaxic surgery).

The experimental sequencing and surrogate PLV calculation were randomized by MATLAB rand function to produced random sequence.

Freezing behavior, defined as a lack of movement except for heart beat and respiration associated with a crouching posture, was recorded by
video and rated by two blinded observers (unaware of the experimental conditions) during 3 min.

Blinding was performed in the hippocampus lesion experiments, the experimenter didn't know which group of mice were hippocampus
lesioned.

No blinding was performed in the in vivo recording experiments due to requirements for cage labeling.

Wild type (C57BL/6) and Ai9 (007909, The Jackson Laboratory) male mice aged 3–5 months were used. c-FOS-CreERT2 mice were
obtained from Jackson Laboratories,adult male mice aged 3 months were used. Tg (Rbp4-Cre) KL100Gsat/Mmcd (denoted as Rbp4-




