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Inducing and measuring plasticity in  

response control mechanisms in the human brain 
 

 

ABSTRACT:  
 

In our day-to-day experiences, consecutive courses of actions need to be controlled to allow the 

execution of goal-directed actions. The right inferior frontal cortex (rIFC) plays a pre-eminent 

and crucial role in action selection and inhibition in humans. The aim of the project was to 

investigate how the rIFC exerts its influence over action responses and whether this influence 

can be changed by inducing plasticity of the corticocortical pathways mediating response 

inhibition. We performed 4 studies in which we investigated the influence of repetitive paired 

associative transcranial magnetic stimulation (repetitive ppTMS) on the corticocortical 

excitability and oscillatory dynamics of the rIFC-M1 pathway. In all four studies, participants 

performed a Go/NoGo task in two task blocks, baseline and expression. Between the baseline 

and the expression blocks, we applied the repetitive ppTMS protocol at 0.1Hz for 15minutes, 

which is known to strengthen or weaken connectivity between pre-motor and motor cortex. 

During performance of the Go/NoGo task, we recorded motor-evoked potentials (MEPs) from 

the left hand – studies 1 and 2, and EEG activity associated with action control – studies 3 and 4. 

The results of the studies 1 and 2 confirmed state-dependent changes in the MEPs after the 

plasticity induction phase. In the go trials the paired rIFC -M1 stimulation led to a facilitatory 

influence of rIFC over M1. Additionally, the plasticity effect was dependent on stimulation 

order: repeated stimulation of rIFC before M1 led to strengthening of the rIFC –M1 pathway 

(study 1), while these effects were not present when M1 was stimulated before rIFC (study 2). In 

parallel, the results of the studies 3 and 4 showed state-dependent changes in cortical oscillatory 

dynamics in the beta and theta frequencies, that were also dependent on stimulation order: 

repeated stimulation of rIFC before M1 led to increases in the theta band (study 3), whereas 

repeated M1- rIFC stimulation led to decreased theta activity and increased beta power (study 4). 

 

Keywords 

Cognitive control, Response inhibition, Cortical plasticity, Neurostimulation 

 

Published Work: 
 

Gentsch, A., Sel, A., Marshall, A. C., Schütz-Bosbach, S. (2019). Affective interoceptive 

inference: Evidence from heart-beat evoked brain potentials. Human Brain Mapping, 40(1), 20-

33. doi: 10.1002/hbm.24352 

 

Sel, A., Calvo-Merino, B., Tsakiris, M., & Forster, B. (2020). The somatotopy of observed 

emotions. Cortex, 129, 11-22. doi: 10.1016/j.cortex.2020.04.002 

 



 

Os textos são da exclusiva responsabilidade dos autores 

All texts are of the exclusive responsibility of the authors 

 

Sel, A., Verhagen, L., Angerer, K., David, R., Klein-Flügge, M. C., & Rushworth, M. (2021). 

Increasing and decreasing interregional brain coupling increases and decreases oscillatory 

activity in the human brain. Proceedings of the National Academy of Sciences, 118(37), 

e2100652118. doi: 10.1073/pnas.2100652118 

 

Researcher’s Contacts: 

Alejandra Sel de Felipe, PhD 

Associate Fellow of the Higher Education Academy 

Wellcome Centre for Integrative Neuroimaging 

Department of Experimental Psychology 

University of Oxford 

The Tinsley Building 

OX1 3SR 

United Kingdom 

Tel: +447738244474 

Email: Alex.sel@psy.ox.ac.uk 

 

mailto:Alex.sel@psy.ox.ac.uk

