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Methods
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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.

We recruited 20 participants in total. Four of them were excluded (see below). This sample size was determined based on previous studies
employing inter-subject correlation (Lerner et al., 2011; n = 11) and inter-subject functional connectivity (Somony et al., 2016; n = 18).

Data from four participants were discarded (Supplementary Figure 13): One participant performed badly in the post-scanning questionnaire
concerning the content of the narrative and argumentative texts used in the experiment (his/her accuracy was outside 1.5 times the
interquartile range below the lower quartile across participants). Three participants were excluded due to excessive head motion; In two
cases, the mean frame displacement index of functional images was outside 1.5 times the interquartile range above the upper quartile across
participants, and one's structure image was so blurry that failed to be segmented.

We replicated the behavior rating result by using another group of participants (Supplementary Figure 1). We replicated the major findings
about the brain by repeating both the intersubject correlation analysis (Supplementary Figure 6-7) and the intersubject functional connectivity
analysis (Supplementary Figure 9-10) across each of the two narrative texts and across each of the two argumentative texts.

Participants were not allocated into separate groups.

Participants were not allocated into separate groups.

Italian speakers who had no history of neurological or psychiatric disorders participated in the fMRI experiment. They (9
females; age range: 21 to 31, mean age: 24) were all educated (university students or above) and right-handed (laterality
quotient range: +40 to +100; mean: +90).

We used Facebook advertising to recruit participants that met the following criteria: native Italian speakers, with no history of
neurological or psychiatric disorders, right-handed, and educated (university students or above). We recruited all the
participants who met these criteria without selection.

the local ethical committee at the University of Trento
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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

task and resting state

The functional scanning included nine runs, one for the eight-minute resting state, four for the sentence-scrambled
version of the texts, and four for intact version of the texts.

After the scanning, all participants completed a questionnaire on the content of the texts that they had heard during the
scanning. We excluded one participant whose accuracy was outside 1.5 times the interquartile range below the lower
quartile across participants (Supplementary Figure 13a).

functional and structural

3T

Functional images were acquired using the simultaneous multislices echoplanar imaging sequence, the scanning plane
was parallel to the bicommissural plane, the phase encoding direction was from anterior to posterior, repetition time
(TR) = 1000 ms, echo time (TE) = 28 ms, flip angle (FA) = 59°, field of view (FOV) = 200 mm × 200 mm, matrix size = 100 ×
100, 65 axial slices, slices thickness (ST) = 2 mm, gap = 0.2 mm, voxel size = 2 × 2 × (2 + 0.2) mm, multiband factor = 5.
Three-dimensional T1-weighted images were acquired using the magnetization-prepared rapid gradient-echo sequence,
sagittal plane, TR = 2140 ms, TE = 2.9 ms, inversion time = 950 ms, FA = 12°, FOV = 288 mm × 288 mm, matrix size = 288
× 288, 208 continuous sagittal slices, ST = 1 mm, voxel size = 1 × 1 × 1 mm.

whole brain

fMRIPrep 1.5.0

A reference volume and its skull-stripped version were generated using a custom methodology of fMRIPrep. The BOLD
reference was then co-registered to the T1w reference using bbregister (FreeSurfer) which implements boundary-based
registration(Greve and Fischl 2009). Co-registration was configured with six degrees of freedom. Head-motion parameters
with respect to the BOLD reference (transformation matrices, and six corresponding rotation and translation parameters) are
estimated before any spatiotemporal filtering using mcflirt (FSL 5.0.9, Jenkinson et al. 2002). The BOLD time-series, were
resampled to surfaces on the following spaces: fsaverage5.

fsaverage5

We excluded the noise induced by non-neuronal sources through two steps. First, we removed the motion-relevant noise
using an Independent Component Analysis based strategy for Automatic Removal of Motion Artifacts (ICA-AROMA). The
identified motion-relevant components and the signal components were fit into the same general linear model (GLM) to
predict the BOLD signal in each vertex on the brain surface. We estimated the beta coefficients using the fitglm function in
Matlab 2019a and subtracted the motion-relevant terms (i.e., the dot product of motion-relevant components and their
estimated beta coefficients) from the BOLD signal. In this way, the motion-relevant components were removed "non-
aggressively" by preserving the shared variance between the motion-relevant components and the signal components.
Second, we further removed the other nuisance variables like the mean timecourses in a conservative mask of the white
matter (WM) and the cerebrospinal fluid (CSF), which were extracted by fMRIPrep. As the low-frequency component (0 - 0.01
Hz) makes a significant contribution to the ISC, we did not implement high-pass temporal filtering but used the quadratic
polynomial time trend to model the signal drift. Together, we fitted the WM timecourse, the CSF timecourse, and the
quadratic polynomial time trend into the same GLM to predict the timecourse resulting from the first step. In the same way,
we estimated the beta coefficients and subtracted the WM, the CSF, and the quadratic polynomial terms from the signal.

We did not implement volume censoring.

For both intersubject correlation and intersubject functional connectivity analysis, each contrast's statistical likelihood was
assessed using the subject-wise bootstrapping method, where the exchangeability and independence assumptions are
satisfied (Chen et al., 2016). In each bootstrapping iteration, the same number of participants were randomly resampled with
replacement. This procedure was repeated 5000 times to form a sampling distribution for each contrast. The null distribution
of each contrast was generated by subtracting the veritable contrast value from the sampling distribution, and the veritable
contrast value was then ranked against the null distribution (Hall & Wilson, 1991).

We contrasted the intersubject correlation (ISC) and intersubject functional connectivity (ISFC) between different conditions
to obtain a veritable ISC/ISFC contrast value for each contrast. The major contrasts were: (1) Scrambled Narrative Contrast:
(Scrambled Narrative 1 + Scrambled Narrative 2) - 2 × Rest; (2) Intact Narrative Contrast: (Intact Narrative 1 + Intact Narrative




