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Human research participants
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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

31 participants were recruited for this experiment. No power calculation was performed a priori. The sample size followed the institute's
common practices at the time of data acquisition (c.f. Milivojevic et al., Current Biology, 2015; Deuker et al., eLife, 2016).

One participant aborted the experiment due to feeling claustrophobic when entering the MR scanner. Two participants were excluded from
further analysis due to bad memory performance and technical difficulties during data acquisition. Thus, the final sample consisted of 28
participants.

To replicate the behavioral generalization bias, we conducted the same analysis in an independent group of participants. These participants
(n=46) constituted the control groups of a behavioral experiment testing the effect of stress induction on temporal memory (Montijn et al,
bioRxiv, 2021). They underwent the same learning task as described above with the only difference being the duration of this learning phase
(4 rather than 7 mini-blocks of training). The timeline task was administered on the day after learning. The procedures are described in detail
in Montijn et al. (bioRxiv, 2021). The data from this independent sample are shown in Figure 8D and Supplemental Figures 4QR and 10B.

One group of participants was tested in the fMRI experiment and thus participants were not assigned to experimental groups.

Participants were not assigned to experimental groups.

The final sample of the fMRI experiment consisted of 28 participants (21 female, age: mean±standard deviation 23.04±3.21
years, range 18-31 years).

Participants were recruited via the online study recruitment tool of the Donders Institute for Brain Cognition & Behavior (The
Netherlands). We are not aware of any selection biases (self or others) that could have impacted the results.

All proceedings were approved by the local ethics committee (CMO Regio Arnhem-Nijmegen).

event-related task-based design
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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

In the picture viewing tasks (Figure 1B), participants viewed a stream of the event images. The task consisted of 10 mini-
blocks. In each mini-block, the target image and the 20 images, which would later make up the virtual days (see Day
Learning Task), were shown in random order. Mini-blocks were separated by breaks of 15 s. Stimulus presentations
lasted 2.5 s and were time-locked to fMRI volume acquisition onsets. Scene stimuli within a mini-block were separated
by 2 or 3 repetition times (TR), randomly assigned so that both stimulus onset asynchronies occurred equally often.

In the picture viewing task, participants' task was to look at the images attentively and to respond via button press
whenever a target picture, which showed the father feeding the family’s dog, was presented (pre-learning: 95.71%
±7.90% mean±standard deviation of percentage of hits; 881.34ms±131.43ms mean±standard deviation of average
reaction times; post-learning: 95.71%±6.90% mean±standard deviation of percentage of hits; 841.40ms±162.16ms
mean±standard deviation of average reaction times).

Functional and structural MRI

3T

MRI data were recorded with a 3T Siemens Skyra scanner (Siemens, Erlangen, Germany). A high-resolution 2D EPI
sequence was used for functional scanning (TR=2270 ms, TE=24 ms, 40 slices, distance factor 13%, flip angle 85°, field of
view (FOV) 210x210x68 mm, voxel size 1.5 mm isotropic). The field of view (FOV) was aligned to fully cover the medial
temporal lobe, parts of ventral frontal cortex and (if possible) calcarine sulcus. Functional images for the two picture
viewing tasks and the learning task were acquired in three runs. In addition to these partial-volume acquisitions, 10
scans of a functional whole-brain sequence were also acquired to improve registration during preprocessing. The
sequence settings were identical to the functional sequence above, but instead of 40 slices, 120 slices were acquired,
leading to a longer TR (6804.1ms). A structural scan was acquired for each participant (TR = 2300 ms; TE = 315 ms; flip
angle = 8°; in-plane resolution = 256x256 mm; number of slices = 224, voxel resolution = 0.8x0.8x0.8 mm). Lastly, a
gradient field map was acquired (for n = 21 participants only due to time constraints), with a gradient echo sequence
(TR = 1020 ms; TE1 = 10 ms; TE2 = 12.46 ms; flip angle = 90°; volume resolution = 3.5x3.5x2 mm; FOV = 224x224 mm).

Structural MRI: wholebrain

Functional MRI: The field of view (FOV) was aligned to fully cover the medial temporal lobe, parts of ventral frontal
cortex and (if possible) calcarine sulcus.

Preprocessing was performed using FSL FEAT (version 6.00).

Functional images from the two picture viewing tasks were then registered to the preprocessed mean image of the whole-
brain functional scan. The whole-brain functional images were registered to the individual structural scans. The structural
scans were in turn normalized to the MNI template (1-mm resolution). Gray matter segmentation was done on the structural
images, and the results were mapped back to the space of the whole-brain functional scan for later use in the analysis.

MNI 1mm as distributed with FSL

Functional scans from the picture viewing tasks and the whole-brain functional scan were submitted to motion correction
and high-pass filtering using FSL FEAT.

Out of brain voxels were excluded.

Representational similarity analysis (RSA)109 was first implemented separately for the pre- and post-learning picture viewing
task. It was carried out in ROIs co-registered to the whole-brain functional image and in searchlight analyses (see below). For
the ROI analyses, preprocessed data were intersected with the participant-specific anterior hippocampus and anterolateral
entorhinal cortex ROI masks as well as a brain mask obtained during preprocessing (only voxels within the brain mask in all
mini-blocks were analyzed) and the gray matter mask. For each voxel within the ROI mask, motion parameters from FSL
MCFLIRT were used as predictors in a general linear model (GLM) with the voxel time series as the dependent variable. The
residuals of this GLM (i.e. data that could not be explained by motion) were taken to the next analysis step. As the
presentation of images in the picture viewing tasks was locked to the onset of a new volume (see above), the second volume
after image onset was selected for every trial, effectively covering the time between 2270 and 4540 ms after stimulus onset.
Only data for the 20 event images that were shown in the learning task were analyzed; data for the target stimulus were
discarded. The similarity between the multi-voxel activity pattern for every event image in every mini-block with the pattern
of every other event in every other mini-block was quantified using Pearson correlation coefficients. Thus, comparisons of
scenes from the same mini-block were excluded. Next, we calculated mean, Fisher z-transformed correlation coefficients for
every pair of events, yielding separate matrices of pattern similarity estimates for the pre- and the post-learning picture
viewing tasks (Figure 3).

Summary Statistics Approach

In the summary statistics approach, we used the different time metrics as predictors for pattern similarity change. We set up
a GLM with the given variable from the day learning task as a predictor and the pairwise representational change values as




