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1. Supplementary Methods
1.1 Participants 
To determine the sample size, we conducted an a priori power analysis using GPower software (3.1.9.7 version) for a mixed-design ANOVA with within-between factors covering 2 groups and 15 measurements (5 intensities*3 ISI). We aimed to achieve a statistical power of .95 and set the significance level at .05. Since the effect size was rarely reported and there is a discrepancy of the dual coil effect (Van Malderen et al., 2023), we used a small-to-medium effect size (partial η2=.03; f=.18). The power analysis indicates that 30 participants were necessary to adequately power the study. Consequently, 30 young healty participants (mean age ± standard deviation = 24.8 y±4.5; 18 females) were tested and divided randomly in two groups (N = 15 each) based on the intensity of the transcranial magnetic stimulation (TMS) test pulse (see Electromyography recording and TMS protocol section): the TS1mV group and the TS2mV group (see Table 1S for demographic information). All participants were right-handed according to the Edinburgh Handedness Inventory (Oldfield, 1971), had normal or corrected-to-normal eyesight, were naïve about the goal of the experiment, and reported no contraindications to TMS (Rossi et al., 2021). All experimental procedures were carried out in accordance with the 1964 Helsinki Declaration and its amendments (World Medical Association, 2013) and were approved by the University of Bologna's Department of Psychology "Renzo Canestrari" Ethical Committee and the Bioethics Committee. No adverse responses or TMS-related discomfort were reported by subjects or observed by experimenters. 
1.2 General experimental design
The present study aimed to elucidate the effects of different stimulation intensities of both the conditioning (i.e., PMv) and test (i.e., M1) TMS pulses and of their interstimulus interval (ISI) on cortico-cortical connectivity between the PMv and M1, as assessed by dual coil TMS. The dual-coil stimulation comprised the first stimulation (conditioning stimulus, CS) of PMv closely followed by the second pulse (test stimulus, TS) on M1, that elicited motor evoked potentials (MEPs) recorded from the first dorsal intraosseous (FDI). Dual-coil TMS MEPs (dcTMS MEPs) were intermixed with MEPs elicited by the TS only (spTMS MEPs), which provided a measure of M1 corticospinal excitability.
The experiment started with the EMG setup, the detection of the M1 hotspot corresponding to the cortical representation of the right FDI and its resting motor threshold (rMT; see Table 1S for statistical analysis), defined as the minimum stimulator output intensity necessary to induce MEPs ~50 μV in 5 out of 10 consecutive trials (Rossini et al., 2015), and the localization of the PMv site by means of a neuronavigation system. To investigate the role of CS intensity we tested five different CS stimulation intensities: 70%, 80%, 90%, 100%, and 110% of the participants’ rMT. To investigate the role of TS intensity, we collected data from two different groups in which we adjusted the TS to evoke MEPs with an amplitude of ~1 mV (TS1mV group) or ~2 mV (TS2mV group; see Table 1S for statistical analysis). Finally, we studied three different ISIs (6,7,8 ms). The experiment comprised 5 recording blocks, one for each CS intensity, in randomized and counterbalanced order. Each block was composed of 90 MEPs: 20 conditioned MEPs for each ISI (6 ms, 7 ms and 8 ms), and 30 spTMS MEPs (random intertrial jitter between 7-9s). Each block lasted ~10 minutes, the experiment lasted ~2 hours. Throughout the recording blocks, participants were seated in a padded chair and asked to keep their hands relaxed and look at a fixation point.
	
	Gender
	Age
	rMT
	TS mV

	TS1mV group
	F = 9; M = 6
	26.33±5.65
	49.93±7.10
	55.93±8.72

	TS2mV group
	F = 9; M = 6
	23.33±2.13
	45.73±7.92
	51.67±10

	Statistical analysis
	χ2=0; p=1
	all t28≤1.92; all p≥.07


Table 1S. Mean, standard deviation, and statistical comparison of the demographic details and stimulation parameters in both groups.
1.3 EMG recording, TMS specifics, and neuronavigation
MEPs were recorded by means of surface Ag/AgCl electrodes placed in a belly-tendon montage. A Biopac MP-35 (Biopac, USA) electromyograph was used to acquire the muscular contraction of the FDI in response to single pulse and dual-coil TMS (band-pass filter: 30–500 Hz; sampling rate: 5000 Hz).  EMG traces were saved and stored for offline analysis.
The left M1 coil was positioned tangentially to the scalp and at a 45-degree angle to the midline, resulting in a posterior-anterior current flow, optimal for the stimulation of M1 (Kammer et al., 2001). In accordance with prior dual coil studies, the left PMv coil was positioned tangentially to the scalp, causing a current flow in the brain directed toward the M1 coil (Buch et al., 2011; Johnen et al., 2015; Turrini et al., 2023b). Pulses were remotely triggered using a custom MATLAB script (MathWorks, Natick, USA). For the stimulation, we used a Magstim Bistim2 stimulator composed of two Magstim 2002 units (The Magstim Company, Carmarthenshire, Wales, U.K.); both the dcTMS and spTMS pulses were delivered through two 50-mm iron branding figure-of-eight coils.
	The location of the left PMv locations were identified using a SofTaxic Navigator System (Electro Medical System, Bologna, IT). To generate an individual estimated magnetic resonance image (MRI), skull landmarks (nasion, inion, and two preauricular points) and 80 points were digitized in all participants using a Polaris Vicra digitizer (Northern Digital). After this, a 3D warping process fitting a high-resolution MRI template to the participant's scalp model and craniometric points was used to create the estimated MRI of each subject. To localize the left PMv, we used Talairach coordinates calculated by averaging previously reported coordinates (Avenanti et al., 2018, 2012; Dafotakis et al., 2008; Davare et al., 2006) and also used in our previous ccPAS studies that test the malleability of this connection (Bevacqua et al., 2024; Fiori et al., 2018; Turrini et al., 2023a, 2022): x = -52; y = 10; and z = 24. The Talairach coordinates corresponding to the projections of the left PMv and left M1 scalp sites onto the brain surface were automatically determined by the SofTaxic Navigator using the MRI-constructed stereotaxic template; the mean and standard deviation of the two groups are shown in Table 2S.
	
	M1
	PMv

	
	x
	y
	z
	x
	y
	z

	TS1mV group
	-30.2±8.8
	-15.9±9.8
	56.9±8.0
	-53.0±1.8
	11.5±3.5
	23.3±3.1

	TS2mV group
	-31.5±7.4
	-15.8±10.5
	60.4±6.1
	-53.3±2.4
	9.0±6.2
	22.3±2.2

	Statistical analysis
	all t28≤1.39; all p≥.17


Table 2S. Mean and standard deviation of the stimulated coordinates in both groups.


1.4 Data analysis
Using a MATLAB script, MEPs were analyzed by extracting peak-to-peak EMG amplitude (in mV) in a time window of 45 ms, beginning 15 ms after the TMS pulse over M1. MEPs with an EMG activity deviating more than 2 standard deviation (SD) from the participant’s rectified mean in a time window of 100 ms before the TMS pulse eliciting the MEP were excluded from the analysis to ensure the muscular pre-activation did not affect the observed results; also, we exclude all the MEPs that deviated more than 3 SD, calculated for each ISI in each Block (mean of excluded MEPs = 6%). We assessed the normality of our data using the Lilliefors test (p<.01) and by visually inspecting their distribution. 
The mean value of spTMS MEPs (expressed in mV) was analyzed by means of a mixed-design ANOVA with CS-intensity (5 levels: 70%, 80%, 90%, 100%, and 110%-rMT) as a within-subjects factor and TS-intensity (2 levels: TS1mV and TS2mV) as a between-subjects factor. The mean MEP amplitude of each dcTMS MEP trial was expressed as the ratio to the mean of the 5 nearest spTMS MEPs (%dcTMS-MEPs). This approach was implemented to counteract the impact of slow, physiological fluctuations in corticospinal excitability, which can potentially influence the magnitudes of MEPs (de Goede and van Putten, 2019; Goetz et al., 2022; Noreika et al., 2020; Schmidt et al., 2015). By supposing that these temporal fluctuations remain uniform across both spTMS and dcTMS trials, contrasting dcTMS trials with their nearest spTMS counterparts emerges as the optimal strategy for managing these fluctuations effectively (Cattaneo and Barchiesi, 2011; Chiappini et al., 2025; Parmigiani et al., 2018, 2015). 
The %dcTMS-MEPs were analyzed using a mixed-design ANOVA with CS-intensity (5 levels) and ISI (3 levels: 6, 7, and 8 ms) as within-subjects factors, and TS-intensity (2 levels) as between-subjects factor. We also computed separate ANOVAs on spTMS-MEPs and dcTMS-MEPs within a Bayesian framework to quantify the relative evidence for the experimental hypothesis compared to competing models. Bayes Factors are reported both as BF10 (evidence in favor of the alternative hypothesis, H1, over the null hypothesis, H0) and as BF01 (evidence in favor of H0 over H1) (Kruschke, 2021). 
Partial eta squared (ηp2) was computed as a measure of effect size for significant effects in the ANOVA, with value of ~.01, ~.06, and ~.14 conventionally interpreted as small, medium, and large, respectively. Significant effects were further explored using Newman-Keuls post-hoc tests, and Cohen’s d was reported as an effect size for pairwise comparisons, with values of ~.2, ~.5, ~.8 corresponding to small, medium and large effects (Cohen, 2013). Significant %dsTMS-MEP modulations were tested using one-sample t-tests against the null value of 1. Frequentist analyses were conducted with STATISTICA 12 whereas Bayesian analyses were conducted with JASP 0.95.1. 
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