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Sampling strategy

Data collection

Timing
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Non-participation

Randomization
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quantitative experimental (between-subjects design)

Our research sample consisted of young healthy right-handed participants (age range: 18-30 years, N=80, 48 females). All
participants were recruited in the area of Leuven, Belgium (see below for details on recruitment). Participants had no history of
neurological or psychiatric diseases and were free of medications. Participants presented no signs of chronic pain, extreme stress,
excessive daytime sleepiness or depression (see manuscript for details on the questionnaires used). All participants reported normal
sleep quality and quantity during the month and the night prior to the study. We did not include extreme morning or evening
chronotypes or shift-workers.

Participants were randomly sampled from the population of interest (see above). Sample size estimation was based on our previous
work showing a significant correlation between offline gains in performance and cortisol response to stress (Dolfen et al. 2019). As
earlier studies have shown that not all individuals show a cortisol response to the SECPT intervention (i.e. stress cortisol responders
(SCR)) , individual cortisol data were analysed during collection. SCR are defined as participants with a stress-induced increase larger
than 15.5% or 1.5nmol/l (Miller et al. 2013; classification used in Dolfen et al., 2019, 2021). Given the critical role of glucocorticoids in
the impact of stress on learning and memory, data acquisition continued until the number of SCR (and control participants) reached
the estimated sample size.

Participants were blind to the study hypothesis during data collection.

Data collection started on 22/05/2018 and ended on 28/03/2020.

Four participants in the control group were excluded because they were classified (using the criterion mentioned above) as cortisol
responders. Two participants (one control and one SCR) were discarded because they were statistical outliers (average±3SDs) in
performance speed and accuracy at the immediate post-training test. One control participant was excluded due to excessive motion
during the fMRI training session (>2 voxels) and one participant (SCR group) was excluded because of a deviation from the
experimental protocol. Three additional participants (one in each group) were excluded due to missing MRS data at one of the time-
points. Accordingly, a total of 69 participants were included in the behavioural and stress physiology analyses (Control group (N = 27);
Stress group (N = 42); see sampling strategy above for more information on sample sizes). In line with our previous work and given
teh critical role of cortisol in the impact of stress on learning, the primary group comparison presented in the main text focused on
the controls (N = 27) and cortisol responders in the stress group (SCR, N = 26; see sampling strategy for information on classification).
For completeness, all results from the relatively small set of stress cortisol non-responders (N = 16) are detailed in the Supplementary
Material. Additional participants were excluded from region-specific MRS analyses due to spectral artefacts at one of the time-points
(hippocampus: N = 5) or due to extreme GABA+ levels (average + 3DS) (striatum: N=1, hippocampus: N=2). In the end, a total of 52
(control, N=26; SCR, N=26) and 46 (control, N=24; SCR, N=22) participants were included for striatum and hippocampus-specific MRS
analyses.

No participants dropped out/declined participation.

Participants were randomly allocated to one of two groups, i.e. control or stress group.
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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.

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

See above

Participants were recruited via advertisements posted on student job websites or shared on social media.

Medical Ethics Committee University Hospital Leuven, Belgium; B322201525025

Task-related functional MRI: block design

Participants were scanned while they were trained on a bimanual finger-tapping task. The fMRI session consisted of 20
practice blocks (referred to as training in the behavioral performance measures section below) and was followed by an
immediate post-test of 4 practice blocks. Practice blocks were alternated with 15 s rest-intervals. The 15-second rest
blocks occurring between each block of motor practice served as the baseline condition modelled implicitly in the block
design. Each practice block consisted of 48 keypresses after which it automatically turned into a rest block. Accordingly
there was no fixed block duration: it decreased as participants got faster on the task.

Performance during fMRI was measured in terms of speed (mean inter-response interval between two consecutive
correct keypresses in s) and accuracy (% of correct transitions). For both the training and the post-test, performance
speed was analysed using a Block by Group repeated measures ANOVA. In case of violation of the sphericity
assumption, Greenhouse-Geisser corrections were applied.

anatomical (T1-weighted image); functional fMRI; MR Spectroscopy of GABA
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Anatomical data was acquired using a high-resolution T1-weighted 3D MP-RAGE sequence (TR = 9.5 ms, TE = 4.6 ms, TI
= 858.1 ms, FA = 9°, 160 slices, FoV = 250 × 250 mm2, matrix size = 256 × 256 × 160, voxel size = 0.98 × 0.98 × 1.20
mm3). MRS data were acquired from 40x25x25 and 30x30x30mm3 voxels positioned over the hippocampus and the
striatum, respectively, using the Mescher–Garwood point resolved spectroscopy (MEGA-PRESS) sequence ([89]) (14 ms
sinc-Gaussian editing pulses applied at a frequency offset of 1.9 ppm in the edit-ON experiment and 7.46 ppm in the
edit-OFF experiment, TR = 2 seconds, TE= 68 ms, 2 kHz spectral width, excitation water suppression). fMRI data during
task practice was acquired with a T2* gradient echo-planar sequence using axial slice orientation that covers the whole
brain (TR =2000 ms, TE=30 ms, FA= 90°, 54 transverse slices, 3 mm slice thickness, 0.2 mm inter-slice gap, FoV = 210 ×
210 mm2, matrix size = 84 × 82 × 54 slices, voxel size = 2.5 × 2.56 × 2.5 mm3).

fMRI and anatomical: whole brain scan; MRS: ROI, acquisition box centered over either the left hippocampus or left
striatum. The HC voxel was centered on the left hippocampus in the coronal view and positioned parallel to the long
(antero-posterior) axis of the hippocampal body in the sagittal view. The STR voxel was centered over the left putamen.
In the coronal and axial views, we checked that the voxel did not overlap with the ventricle, and, as a consequence, only
part of the caudate nucleus was covered

Functional images were preprocessed and analyzed using SPM12 implemented in Matlab (2020b). Preprocessing included the
realignment of the functional time series, segmentation of the structural T1-image, coregistration of functional images to the




