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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

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

For origin and use of the multiple datasets described in this paper, see Table 1. The Human Connectome (HCP) project dataset is available at http://
www.humanconnectomeproject.org/. The main human [18F] FEOBV PET data was derived from Kanel et al. (ref 38) the processed imaging data is available at
https://github.com/sudesnac/HumanBF-Connectivity/tree/main/results/connectivity_distance, the human [18F] FEOBV PET data used in the supplemental analysis
are available at neuromaps (ref 37) https://netneurolab.github.io/neuromaps/index.html. The mouse [18F] FEOBV PET data were collected by K.M.O. and the
processed images can be accessed at https://doi.org/10.5281/zenodo.13750996 by contacting tschmitz@uwo.ca. The viral tracing data were derived from Li et al.
(ref 2) and are available in their supplemental materials (SI Appendix Fig 7). All source data for figures are provided with this paper.

Structural and functional connectomes were group consensus networks generated from individual connectomes of subjects
of both sexes. Human [18F]FEOBV PET were acquired from subjects of both sexes.

Information on recruitment demographics for HCP can be found here: https://www.humanconnectome.org/study/hcp-
young-adult/project-protocol/recruitment. Information for human [18F]FEOBV PET acquisition is described here: https://doi:
10.1016/j.nbas.2022.100039.

HCP: n=173; 69 male, 104 female 55% female); aged 22 to 35 years.

Human PET: n=13; 10 male, 3 female(27% females); mean age = 24.5 years, SD = 4.9 years,

Only data from healthy control subjects were used in the analyses.

HCP: Informed consent was obtained for all subjects. The protocol was approved by the Washington University Institutional
Review Board as part of the HCP. Ethics information for human [18F]FEOBV PET acquisition is described here: https://doi:
10.1016/j.nbas.2022.100039.

The justification for the sample size of each dataset is provided in the original articles (HCP) and/or derived from a priori power analyses from
relevant work (mouse).

Human connectomes (HCP): https://doi.org/10.1016/j.neuroimage.2013.05.041

Human PET data: https://doi.org/10.1016/j.nbas.2022.100039

Mouse positron emission tomography (PET): https://doi.org/10.1038/s41398-019-0416-7

Human connectomes (HCP): All subject with complete 7T rs-fMRI and dMRI data were included.

Human PET data: all data published in Kanel et al. 2022 (https://doi.org/10.1016/j.nbas.2022.100039) is presented.

Analyses presented in Figures 2 and 4 were replicated in cross-validation and replication experiments that included using split-half and leave-
one-out cross validation (Figure 2, Supplemental Figures 3) and using independently acquired datasets (Figure 4, Supplemental Figure 5).

No randomization was performed as this study does not include experimental groups.

Blinding is not relevant to this study because it does not include experimental groups.
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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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

Novel plant genotypes

Seed stocks

Authentication

Plants

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Data were acquired in 11 (5 male, 6 female) control mice, either C57BL/6J or VAChTflox/fox at 6 months of age.

Not applicable

55% female. Sex was not predicted a priori to differentiate mean VAChT binding.

Not applicable

All small-animal imaging procedures were conducted in accordance with the Canadian Council of Animal Care’s current policies and
were approved by the University of Western Ontario’s Animal Care Committee (Animal Use Protocols: #2016-104, #2020-163) and
the Lawson Health Research Institute’s Health and Safety board.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 
was applied.

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 
off-target gene editing) were examined.

Structural MRI, resting-state fMRI and diffusion-weighted MRI

No trials

No behavioural measures




