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Our research focuses on the basal ganglia system, which 
refers to a group of subcortical nuclei located within 
the white matter of the cerebrum. It is generally known 
that the basal ganglia play a part in the motor control 
since Parkinson's disease patients’ altered muscle tone 
and mobility are caused by malfunctions in this system. 
However, the basal ganglia are involved in much more 
than just a motor control. We are interested in investigating 
these extra aspects of the basal ganglia. 
In our research on animals, we examine the multimodal 
roles of the ascending tectofugal system, which is derived 
from the superior colliculus of the brainstem, that has a 
close association related with the basal ganglia. We aim to 
comprehend how multisensory environmental information 
is represented in this system and what role this information 
plays in regulating the motor activities of animals.
In our human studies, we examine the efficiency of 
multisensory-guided associative learning, which is also 
linked to basal ganglia function. This type of learning entails 
the establishment of associations between the stimuli and 
information that are logically unrelated. We analyze the 
learning abilities of the individuals in healthy states as 
well as those with neurological and psychiatric disorders 
connected to basal ganglia dysfunction. Our research 
focuses on the patient populations with migraine, Tourette 
syndrome, and obsessive-compulsive disorder. Our goal is 
to provide answers to questions regarding the impact of 
these illnesses on cognitive functions and whether there 
are disease-specific patterns of cortical activity (EEG) that 
could offer diagnostic potential in the conditions we are 
investigating.

TECHNIQUES AVAILABLE IN THE LAB 

•	 Extracellular, multichannel recordings using multi-
electrode arrays in rodent and large animal (domestic 
cat) models

•	 EEG studies in rodent model
•	 Human psychophysiological/cognitive tests: application 

of learning tests examining associative learning
•	 Development and validation of new learning tests for 

associative learning
•	 EEG studies of cortical activity in humans
•	 Complex monitoring of physiological parameters
•	 Mastery of Python and Assembly programming 

environments
•	 Acquisition of skills in biomathematical and bio

informatics analyses
•	 Microelectronics – printed circuit board design
•	 Use of 3D printing techniques
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