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Annotation

Semantic memory accumulates, stores and organizes knowledge. Proper retrieval from semantic
memory is necessary for human adaptive behavior – perception, attention, thinking and verbal
communication. Research suggests that automatic semantic activation is regulated by a control
system, which allows for retrieval of knowledge (concepts and their relations) required in the specific
context (situation, task). The objective of the postgraduate research project is the study of the
cognitive and neurophysiological processes underlying the automatic and the controlled semantic
retrieval (primarily) using non-invasive transcranial electric stimulation of the brain.
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• Neuropsychology, behavioral and cognitive neuroscience

• Neurocognitive basis of semantic cognition, long-term memory, and cognitive control

• Language and executive-control network of the brain (Broca & Wernice area, prefrontal cortex)
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Semantic cognition

• System for semantic representation

modality-specific regions anterior temporal lobe

• System for semantic control

prefrontal-temporal-parietal regions

For more details, see Jefferies E. The neural basis of semantic cognition: converging evidence from neuropsychology, neuroimaging and TMS. Cortex. 2013, 49(3):611-25



Neuroanatomical sketch of the semantic 
representation system including anterior 
temporal lobe “hub” and distributed network of 
modality-specific regions.

A fMRI meta-analysis for semantic control, based 
on studies in healthy participants, revealed a 
robust involvement of the (pre)frontal and 
posterior temporal cortical regions.

The figures were adapted from Ralph, M., Jefferies, E., Patterson, K. et al. The neural and computational bases of semantic cognition. Nat Rev Neurosci 18, 42–55 (2017). 



Main aims and goals

neural and cognitive underpinnings 



Core methodological approaches
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From our lab…


