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MRI-based neuroimaging

We recruited 21 participants for the fMRI experiment based on our prior study that showed robust event-specific neural patterns in the
default mode network areas (22 participants recruited for Chen et al., 2017, Nature Neuroscience). For the pre-registered online experiment,
we recruited 492 participants with the goal of collecting data from approximately 38 participants per movie stimulus after data exclusion. This
decision was based on the power analysis (alpha = .05, power = .8) using the effect size (the effect of high vs. low semantic centrality on recall
probability) obtained from the behavioral data of the fMRI experiment.

We excluded 6 participants from the fMRI experiment due to excessive head motion (absolute displacement greater than 4 mm) in at least
one scanning run. For the pre-registered online experiment, we excluded 99 participants whose written recall was shorter than 150 words
and/or who had watched the movie stimulus before the experiment.

We conducted one independent pre-registered online experiment to replicate the behavioral effects of semantic and causal centrality found
in the fMRI experiment. All behavioral effects were successfully replicated.

Randomization was not necessary for the fMRI experiment, as there was only one condition in the experiment (i.e., all participants watched
the same movie stimuli and performed the same recall task). For the pre-registered online experiment, each participant was randomly
assigned to watch one of 10 movie stimuli based on the date/time they participated in the experiment via Amazon's Mechanical Turk.

Blinding was not necessary because our procedures did not involve explicit experimental manipulation.
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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.

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

The participants of the fMRI experiment were aged between 20 and 33 years (mean age 26.6 years). There were 12 females
and 9 males. All fMRI participants were right-handed native English speakers and reported normal hearing and normal or
corrected-to-normal vision. In the online experiment, participants were aged between 18 and 71 years (mean age 38.2),
excluding two participants who failed to report their ages. There were 194 females, 198 males, and 1 other gender.

fMRI participants were recruited from the Princeton community. fMRI participants received $20 per hour. Online experiment
participants were recruited via Amazon's Mechanical Turk. Online participants received $10 per hour. In the online
experiment, additional 99 subjects who had watched the movie stimulus before the experiment or whose written recall was
shorter than 150 words were excluded from analyses, leaving subjects who were willing to produce relatively long recall.
However, this is unlikely to interact with the effects of event centrality, as subjects were always free to recall any events
(regardless of the centrality) in as much detail as they wanted.

The fMRI experiment was conducted in accordance with the protocols approved by the Princeton University Institutional
Review Board. The pre-registered online experiment was conducted in accordance with the protocols approved by the Johns
Hopkins University Institutional Review Board. Informed consent was obtained by participants for both fMRI and online
experiments.

We used a naturalistic design where participants watched a series of movies and then verbally recalled the movie plots
without any explicit constraints.

The movie watching phase of the fMRI experiment consisted of two consecutive scanning runs. Participants watched
five movies in each run (first run video duration = 24.9 minutes, second run video duration = 22.9 minutes). The free
spoken recall phase immediately followed the movie watching phase. Participants were instructed to describe aloud
what they remembered from the movies in as much detail as they could, regardless of the order of presentation.
Participants verbally indicated that they were finished by saying “I’m done” after recalling everything they could
remember. In case participants needed to take a break or the duration of the scanning run exceeded the scanner limit
(35 minutes), we stopped the scan in the middle and started a new scanning run where the participants resumed from
where they had stopped in the previous run.

We recorded participants' spoken free recall as audio files.

functional and structural

3 T

Functional images were acquired using a T2*-weighted multiband accelerated echo-planar imaging (EPI) sequence (TR =
1.5 s; TE = 39 ms; flip angle = 50°; acceleration factor = 4; shift = 3; 60 oblique axial slices; grid size 96 × 96; voxel size 2 ×
2 × 2 mm3). Fieldmap images were also acquired to correct for B0 magnetic field inhomogeneity (60 oblique axial slices;
grid size 64 × 64; voxel size 3 × 3 × 2 mm3). Whole-brain high-resolution anatomical images were acquired using a T1-
weighted MPRAGE pulse sequence. Scanning parameters for the anatomical images varied across subjects (15 subjects
had 176 sagittal slices with voxel size 1 × 1 × 1 mm3; 6 subjects had 192 sagittal slices with voxel size .9 × .86 × .86
mm3), as the anatomical images of a subset of subjects were originally obtained for other projects unrelated to the
current study.

whole brain

We used FreeSurfer’s recon-all pipeline (version 6.0) and FSL 5.0.10 for the preprocessing of functional and structural images.
Functional images were corrected for motion and B0 magnetic inhomogeneity, coregistered to the structural images,
resampled to the template brains, smoothed (FWHM 4mm), and high-pass filtered (cutoff = 140 s).

For volume analysis, functional images were normalized using linear transformation. For surface analysis, spherical
registration involving nonlinear transformation was performed.

Functional images were normalized to the MNI 305 volume space (for subcortical/volume analysis) and the fsaverage6
template surface (for cortical/surface analysis).




