Abstract (EN)

N-methyl-D-aspartate receptors (NMDARS) are ionotropic glutamate receptors and they
play a critical role in excitatory synaptic transmission in the mammalian central nervous system
(CNS). Hyperactivity or hypoactivity of NMDARSs can lead to a wide spectrum of pathological
conditions and psychiatric disorders, such as Alzheimer's disease, Parkinson's disease,
Huntington's disease, epilepsy, schizophrenia. NMDARs form a heterotetrameric complex
made up of GluN1, GluN2(A-D) and/or GluN3(A, B) subunits. Different subtypes of NMDARSs
could have various effects on disease pathogenesis and therefore it is crucial to investigate the
specific role of each subunit in the regulation of normal NMDAR functioning. The regulation
of NMDARs occurs at different levels, from early processing, including synthesis, assembly,
quality control in the endoplasmic reticulum (ER), trafficking to the cell surface, to
internalization, recycling, and degradation. In this dissertation, we mainly focused on
determining the roles of extracellular and transmembrane regions of different subtypes of
NMDARs in the regulation of their function. In particular, using electrophysiology and
microscopy methods on HEK293 cells and cultured hippocampal neurons, we investigated: (1)
the impact of N-glycosylation and different lectins on the regulation of the functional properties
of GluN1/GIuN3 receptors; (ii) the effects of pathogenic mutations in the transmembrane
domain (TMD) of the GIuN1 subunit on surface delivery, and the functional and
pharmacological properties of conventional and non-conventional di-heteromeric NMDARs;
(ii1) the role of glycine-binding site integrity of the GIuN1 and GluN3A subunits in the
trafficking and functional properties of NMDARs.



