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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies
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Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

N/A

N/A

N/A

N/A

Sample sizes were estimated using power analysis with an alpha of 0.05 and beta of 0.2. Predicted effect sizes were based on prior work in the
field using similar animal models (Hollis et al. Nat Neurosci 2016, Li and Hollis J. Neurosci 2021) and ranged from 30-40%.

Twenty three animals were excluded in total (15 males, 8 females). Ten animals were excluded due to surgical complications, nine animals
due to poor learning, three animals due to transduction failure, and one animal did not complete the training.

Experiments were performed once for each tested condition.

The animals were randomly assigned to experimental groups.

All statistical analysis was completed by an investigator blind to the data collection. Blinding to distinct training paradigms was not feasible as
each paradigm (adaptive, precision, static thresholds) required distinct behavioral shaping regimens.

Rabbit anti-PKC! (1:100; Santa Cruz; catalog #sc-211; RRID: AB_632234), rabbit anti RFP (1:100; Rockland; catalog #600-401-379; lot
#46510; RRID: AB_2209751), Goat anti-rabbit IgG Alexa Fluor 488 (Invitrogen; catalog #A11008, lot #2382186), Donkey anti-rabbit
IgG Alexa Fluor 594 (Invitrogen; catalog #A32754, lot #VB292347).

For rabbit anti-PKC!: Liu et al., Nature. 2018 (https://doi.org/10.1038/s41586-018-0515-2), Liu et al., Nat Neurosci. 2010
(doi:10.1038/nn.2603), and Hollis et al., Nat Comms. For rabbit anti-RFP: This product was prepared from monospecific antiserum by




