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Opponent’s Review of Doctoral Dissertation 

Topic:  Functional and pharmacological properties of GluN1/GluN2 and GluN1/GluN3 

subtypes of NMDA receptors 

Author: Mgr. Marharyta Kolcheva 

Oponent: Mgr. Dáša Bohačiaková, PhD 

 

The dissertation of Mgr. Marharyta Kolcheva investigates how alterations in the extracellular and 

transmembrane regions of NMDA receptors impact their functional and pharmacological properties. To 

achieve this, she employed microscopy and electrophysiology techniques to examine three key points: 

(1) the impact of specific N-glycosylation sites and their interaction with lectins on the functional 

properties of GluN1/GluN3 receptors, (2) how pathogenic mutations in the transmembrane domain of the 

GluN1 subunit affect the surface delivery, as well as functional and pharmacological properties of NMDA 

receptors, and (3) the role of structural elements in the glycine-binding sites of GluN1 and GluN3A 

subunits in regulating NMDA receptor trafficking. Results are summarized in three main publications in 

scientific journals with good visibility and bring several novel insights into the functioning of NMDA 

receptors. The presented results have important implications for understanding the molecular mechanisms 

underlying NMDA receptor function and possibly also for the development of new drugs that target these 

receptors. 

This dissertation is highly informative and written in great detail, providing a comprehensive 

introduction to the topic of NMDA receptors. The research results are described thoroughly, and the 

findings are discussed in the context of current literature. Although there are some minor typos, the overall 

quality of the dissertation is high.  

Overall, I evaluate the work positively, the student demonstrated her creative ability by 

writing it, and I recommend it for the defense. 

I suggest that the following questions could be discussed during the thesis defense: 

1) The study “Specific pathogenic mutations in the M3 domain of the GluN1 subunit regulate the surface 

delivery and pharmacological sensitivity of NMDA receptors” provides valuable insights into the 

effects of specific mutations in the M3 domain of the GluN1 subunit on NMDA receptor function. 

The results showed that studied mutations had distinct effects on the surface expression and 

pharmacological sensitivity of the NMDA receptor. One mutation increased surface expression and 

reduced sensitivity to some drugs, while another mutation had the opposite effect. The third mutation 

did not affect surface expression but increased pharmacological sensitivity. Could these mutations 

affect other aspects of receptor function, such as ion permeation or gating kinetics? How could these 

aspects be addressed methodologically? 

2) The study “Lectins modulate the functional properties of GluN1/GluN3-containing NMDA 

receptors” investigates the effects of lectins on the functional properties of NMDA receptors 

containing the GluN1 and GluN3 subunits. How did you determine the concentrations of lectins used? 

Are they physiologically relevant? Can different concentrations of the same lectin modulate NMDA 

receptors differently?  

3) The study “Structural features in the glycine-binding sites of the GluN1 and GluN3A subunits 

regulate the surface delivery of NMDA receptors” investigates the molecular mechanisms underlying 

the trafficking and surface delivery of NMDA receptors, which are essential for their proper function 
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in the brain. Authors show that structural features of the glycine-binding sites of GluN1 and GluN3A 

subunits play important roles in regulating the surface delivery of NMDA receptors. Specifically, the 

authors demonstrate that mutations in the glycine-binding sites of GluN1 and GluN3A subunits can 

alter the surface expression of NMDA receptors, as well as their pharmacological properties. What 

might be the functional consequence(s) of the changes in receptor trafficking that you observed? 

What are other factors that modulate receptor trafficking? Can you name some protein-protein 

interactions or post-translational modifications that exert this function?  

4) Is it possible that some of the studied properties of NMDA receptors can also be influenced by their 

synaptic or extrasynaptic localization? Could such parameters be modeled/tested in vitro, and how?  

5) A significant part of the dissertation thesis/publications deals with a pathogenic mutation on NMDA 

receptor subunits and the amount of functional data is impressive. Are there any known protective 

mutations of NMDA receptors, possibly found in centenarians?  
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