% Maastricht University

Faculty of Psychology and Neuroscience

Project title: Forgetting the bad while remembering the good: Manipulating neural mechanisms
in adaptive mnemonic control after stress using transcranial magnetic stimulation.

Project leader: Sack, Alexander
Function: full professor

Collaborators: Quaedflieg, Conny PhD

Proposal Introduction:

Active mnemonic control describes the repeated voluntary retrieval (positive control) or suppression
(negative control) of memories, leading to memory enhancement or voluntary forgetting, respectively.
People with stress-related disorders such as posttraumatic stress disorder (PTSD) and depression show
deficits in negative mnemonic control. In the brain, stress hormones activate the salience network and
downregulate the executive control network including the right dorsolateral prefrontal cortex (rd/PFC).
The rdIPFC has been suggested to be the key neural substrate for mnemonic control.

Hypothesis and Objectives:

We propose that the downregulation of the rdIPFC network in the aftermath of stress interferes with
successful negative mnemonic control, which in turn promotes the development of stress-related
disorder symptology. This research projects aims at investigating 1) how and to what extent stress
affects memory control, 2) how this is reflected in neural oscillations that have been associated with
cognitive control and 3) whether this effect can be counteracted by brain stimulation.

Setting and Methods:

Combining behavioural measures with EEG, study 1 will investigate how stress (vs. control condition)
affects mnemonic control and how this is reflected in the communication between these networks
assessed by neural oscillations. Non-invasive brain stimulation can be used to stimulate and even entrain
network oscillations, thereby changing behaviour and cognition. Study 2 aims to counteract the stress-
induced downregulation of the rd/lPFC mnemonic control network by applying fMRI-guided non-invasive
brain stimulation.

Impact:

Brain stimulation could be a potential early intervention method to prevent loss of mnemonic control
after stress, which may in turn prevent the emergence of the above described stress-related disorders.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude.
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