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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

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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Methods
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MRI-based neuroimaging

Antibodies
Antibodies used

associated data used in this study is published4. Sequences, alignment and tree files of the identified receptors and downstream signaling components, together
with relevant phylogenetic analyses are available on Zenodo (https://zenodo.org/records/10059978). Source data are provided with this paper.
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Sample sizes for each experiment are described in the figure legends or methods. Samples sizes were determined based on experimental trials
and previous publications (https://doi.org/10.1038/s41586-021-03315-7).

No data were excluded from the analyses.

All experiments were independently replicated at least two times. All experimental results can be successfully reproduced.

All samples were randomly arranged into experimental groups.

All experiments were performed without prior knowledge of the outcomes. Investigators were not blinded during data collection or analyses.

Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) (D13.14.4E) XP® Rabbit mAb (CST, #4370); Anti-HA high affinity antibody 3F10
(Roche, 11867431001); Anti-GFP antibody ab290 (abcam, ab290); Monoclonal ANTI-FLAG® M2-Peroxidase (HRP) antibody (MERCK,
A8592); Rabbit IgG HRP Linked F(ab")2 (Cytiva, NA9340)




