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N-methyl-D-aspartatové (NMDA) receptory patfi mezi
ionotropni glutamatové receptory, které zprostiedkovavaji rychly
synapticky pienos v centralni nervové soustavé savci a jsou klicové
pro uceni a pamét. Na druhé strané jejich nadmérna aktivace vede k
bunécné smrti, ktera je pri¢inouvzniku ftady zavaznych
neurologickych a psychiatrickych onemocnéni. Nadmérna aktivace
NMDA receptord je priCinou vzniku neurodegenerace napi. u
Alzheimerovy choroby nebo u traumatického poSkozeni mozku.
Cilem vyzkumu NMDA receptori je mimo jiné nalézt latky, které by
zabranili dlouhodobé a nadmérné aktivaci NMDA receptori pii
zachovani jejich normalni funkce (a tim se zamezilo nezadoucim
vedlejSim ucinkim dnes znamych NMDA antagonistii, jakymi jsou
napft. halucinace).

Ukazali jsme, Ze derivaty prirozené se vyskytujiciho
neurosteroidu pregnanolon sulfitu jsou vzhledem ke svému
mechanizmu pasobeni na NMDA receptorech nadéjnou skupinou
NMDA antagonisti.

Cilem magisterské/dizertatni prace je prispét k pochopeni
molekularnich a buné¢nych mechanizml jakymi steroidni latky
ovliviiuji procesy v centralni nervové soustavé za normdlnich
okolnosti a za experimentalnich podminek biologickych modelt
vybranych neurologickych a psychiatrickych onemocnéni (napf.
neurodegenerace a schizofrenie).

Projekt bude reSen predevSim pomoci technik: elektro-
fyziologickych (ter¢ikového zamku ,patch-clamp technique", s
rychlou aplikaci latek a farmakologické analyzy), molekularné-
biologickych (priprava mutovanych NMDA receptori pomoci
transfekce). Ke studovani vlivu neurosteroidii na synapticky prenos
budou pouzity metody optogenetické (snimdni komunikace mezi
neurony) a mikroskopické (epifluorescencni a konfokalni
mikroskopie). Vyznamny podil maji predikéni metody kinetického
modelovani proteinovych struktur a molekularni dynamiky
v zavislosti na okolnich podminkach a pritomnosti ligandd, vcetné
identifikace vazebnych mist.
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N-methyl-D-aspartate (NMDA) receptors are a subtype of
ionotropic glutamate receptors that mediate fast synaptic
transmission in central nervous system and play a key role in
learning and memory. On the other hand their over activation
leads to cell death, that cause serious neurological and
psychiatric diseases. The aim of the NMDA receptor research is
among others to find chemical compounds that would protect
the cells against prolonged over activation of NMDA receptors
together with preservation of receptor normal function. We
have shown that derivatives of naturally occurring
neurosteroid pregnanolone sulfate are promising group of
NMDA antagonist due to their favorable mechanism of action.

The project will be solved mainly using: patch-clamp, fast
perfusion system, pharmacological analysis, optical methods
(optogenetics - stimulation and recording electric activity
among neurons). Considerable role in the project will have
prediction methods based on the kinetic modeling of protein
structure and molecular dynamics depending on the specific
conditions and presence of ligands.

The aim of the master/doctoral thesis is to contribute to the
detailed understanding of molecular mechanisms that
neurosteroids affects the processes in the central nervous
system during normal and experimental conditions of
biological models of selected neurological and psychiatric
diseases (e.g. neurodegeneration and schizophrenia).
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