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Prefrontalni kiira poskytuje strukturalni zaklad pro Fadu vyssich
kognitivnich funkci. Funkéni architektura kognice je v zasadé
rytmicka; ¢asovani je klicové pro fizeni a organizaci rozsahlych siti
diilezitych pro dané ukoly. Procesy, které se pii tom spousti
zahrnuji napr. resetovani faze dané oscila¢ni aktivity nebo
zapojovani regionu dilezitych pro dané tikoly do koherentnich
funkénich siti, pricemz tyto oddélené populace neuronii mohou
oscilovat s riznymi frekvencemi (cross-frequency-coupling).
Prefrontalni kiira je zapojena také do nékolika procesu spojenych s
riznymi fazemi tvorby pamét’ovych zaznamii, zejména pracovni
paméti. Fungovani pracovni paméti je podporovano lokalnimi
neuronalnimi obvody v prefrontalni kuie a obvody spojujicimi
prefrontalni kiiru s vice posteriornimi oblastmi. Aktivita v téchto
obvodech osciluje, pficemz tyto oscilace jsou Fizeny
synchronizovanou aktivitou velkych skupin neuront. Tyto oscilace
vykazuji vyrazné zmény v reakci na kognitivni, motorické a
senzorické vstupy. Mezifrekven¢ni vazba mezi fazi theta (4-8 Hz) a
amplitudou gama (30-80 Hz, theta-gama-coupling, TGC) je
zakladem procesi pracovni paméti. TGC koduje iazeni poloZek
informaci v ¢asovych intervalech pracovni paméti, tj. manipulaci s
komponentami pracovni paméti. Gama oscilace predstavuji
jednotlivé polozky informaci, zatimco theta oscilace piredstavuji
casovy interval, béhem kterého jsou polozky uchovavany v paméti.
Nedavné studie naznacuji, Ze TGC je nejvyznamnéjs$im prediktorem
vykonu v tilohach na pracovni pamét’ (napi. N-back task). V ramci
tohoto projektu budou dobrovolnici FeSit ilohu na pracovni pamét’
(N-back), pri¢emz jim bude snimano EEG a aplikovana fronto-
parietalni transkranialni elektricka stimulace s frekvencemi theta
(frontalné) a gama (parietaln€) bud’ ve fazi nebo v protifazi. Budou
analyzovany amplifika¢ni a inhibi¢ni Géinky stimulace na TGC,
pri¢emz lepsi ¢i horsi TGC se projevi ve vysledcich behavioralnich
ukolu (reakéni doba, skére atd.) a v charakteristikach zaloZenych na
EEG (synchronizace, koherence, frekven¢ni obsah, vykonové
spektrum atd.). V ramci experimentalniho tymu bude zajiSténa
pomoc s technickou strankou experimentu.
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The prefrontal cortex (PFC) provides the structural basis for
numerous higher cognitive functions. The functional architecture of
cognition is profoundly rhythmic and it serves as a conductor to
orchestrate task-relevant large-scale networks which contain phase
resetting, cross-frequency coupling, entrainment and recruitment of
task-relevant regions into coherent functional networks. The PFC is
also implicated in several executive processes associated with
various stages of memory formation and retrieval, particularly
working memory. Working memory functioning is supported by
local neuronal circuits within the prefrontal cortex and re-entrant
circuits connecting the prefrontal cortex to more posterior cortices.
These circuits result in neuronal oscillations which are driven by
repetitive and synchronized firing of groups of neurons. These
oscillations display distinctive changes in response to cognitive,
motor and sensory inputs. A fundamental feature of oscillatory
activity is neuronal coherence. Cross-frequency coupling between
the phase of theta (4-8 Hz) and amplitude of gamma (30-80 Hz
(theta-gamma coupling, TGC) underlies working memory processes.
TGC codes the ordering of items of information during working
memory time intervals, i.e., the manipulation component of working
memory. Gamma oscillations represent these individual items of
information, while theta oscillations represent the time interval
during which the items are held in memory. Recent findings suggest
that theta-gamma coupling is the most significant predictor in
working memory performance (N-back task). In this project, the
volunteers will complete the N-back working memory task while an
EEG recording and fronto-parietal transcranial electrical
stimulation with theta (frontal) and gamma (parietal) will be
applied. Both the enhancement and the inhibition effects of
transcranial alternating current stimulation in both theta and
gamma bands on TGC will be analysed, while better or worse TGC
will be reflected in behavioural task results (reaction time, score,
etc.) and EEG-based features (synchrony, coherence, frequency
content, power spectrum, etc.). . The experimental team will provide
assistance with the technical side of the experiment.
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