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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

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

The presented method is designed to reveal the landscape of brain dynamics in individual participants. It doesn't rely on group statistics for
revealing the landscape. Thus, no sample size calculation was required. We selected all available participants from the Midnight Scan Club
dataset. For the validation dataset, all available participants in the n=100 cohort of unrelated individuals from Human Connectome Project
were used.

For both datasets (MSC and HCP), all usable data were included in the analyses. Scans were excluded only if the data were corrupted due to
excessive head movement artifacts. Please see Methods section 4.2 for details.

Two replication strategies were used: (1) Within dataset replication, using split-half data validation procedure was performed to replicate
results obtained on one half of the MSC data to the next (i.e., odd vs. even session replication); (2) Across dataset replication was performed
to replicate results obtained in the MSC data into another dataset from the HCP cohort. All attempts at replication were successful.

n/a [no group difference analysis performed]

n/a [no group difference analysis performed]

Two already collected datasets were used. (1) Midnight scan club (MSC) data: These data were collected from ten healthy,
right-handed, young adult subjects (5 females; age: 24-34). Informed consent was obtained from all participants. The study
was approved by the Washington University School of Medicine Human Studies Committee and Institutional Review Board.
These data were obtained from the OpenNeuro database. Its accession number is ds000224. (2) Human Connectome Project
(HCP) n=100 unrelated cohort: We gathered these data from the Human Connectome Project database. We specifically
chose the n=100 unrelated cohort (54 females, mean age=29.1±3.7 years). This cohort of subjects ensures that the
participants are not family relatives. As per the HCP protocol guidelines, all participants gave written informed consent for
data collection. The HCP scanning protocol was approved by the local Institutional Review Board at Washington University in
St. Louis. All experiments were performed in accordance with relevant guidelines and regulations.

n/a [we used already collected data for secondary analysis]

For MSC dataset: the Washington University School of Medicine Human Studies Committee and Institutional Review Board.
For HCP dataset: Institutional Review Board at Washington University in St. Louis.
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Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tested

Specify type of analysis: Whole brain ROI-based Both

Statistic type for inference
(See Eklund et al. 2016)

Correction

Resting-state fMRI

For the MSC dataset: Each participant went through 10 sessions of data collection for rsfMRI data, where each session
included collection of thirty contiguous minutes of resting state fMRI data, in which subjects visually fixated on a white
crosshair presented against a black background.

For the HCP dataset: A total of 4 resting state fMRI runs were acquired from each participant, where each run was
approximately 15 min long. The resting-state fMRI runs (HCP filenames: rfMRI_REST1 and rfMRI_REST2) were acquired
in separate sessions on two different days, with two different acquisitions (left to right or LR and right to left or RL) per
day

n/a (resting state scans)

Functional

3T

For MSC dataset: Across all sessions, each subject was scanned for 300 total minutes during the resting state. All
functional imaging was performed using a gradient-echo EPI sequence (TR = 2.2 s, TE = 27 ms, flip angle = 90, voxel size
= 4 mm x 4 mm x 4 mm, 36 slices).

For HCP dataset: The fMRI data were acquired using whole-brain EPI sequences, with a 32-channel head coil on a
modified 3 T Siemens Skyra. The acquisition parameters included were as follows: TR = 720 ms, TE = 33.1 ms, Voxel size
= 2.0 mm isotropic. A multi-band acceleration factor of 8 was used to increase temporal resolution.

Whole brain

fMRIprep v.1.5.9

Volume-based spatial normalization to two standard spaces (MNI152NLin6Asym, MNI152NLin2009cAsym) was performed
through nonlinear registration with antsRegistration (ANTs 2.2.0), using brain-extracted versions of both T1w reference and
the T1w template.

MNI152NLin6Asym, MNI152NLin2009cAsym

Denoising was performed in both datasets using nuisance regression of motion parameters derived by retrospective motion
correction, the global signal averaged over the brain, and signal from the WM and CSF

Frame censuring was performed using a threshold based on Framewise displacement (FD) > 0.2 mm

This work present analysis done at the single participant level, hence no group modeling/statistics were done

Topological and topographical properties of the Mapper-generated graphs were tested using standard statistical methods
(e.g., ANOVA)

No group maps were generated in this work. However, to evaluate network based statistics nonparameteric spatial mixture
modeling based analysis were run

No group analysis were run. But parameter perturbation and comparison to linear null models was performed to assess
properties in the real data (as compared to null generated data)




