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Aprasymas

Pagrindinis biomedicininiy tyrimy tikslas — identifikuoti molekulinius normaliy ir patologiniy fenotipy
atitikmenis, leidzian¢ius geriau suprasti biologinius mechanizmus, palengvinti ligy diagnostikg ir gydymo
parinkima ir net uzkirsti kelig ligai. Taciau molekuliniai procesai lastelése yra dinamiski, ir jiems jtaka gali
daryti atsitiktiniai — stochastiniai - jvykiai. Sie reiskiniai yra viena pagrindiniy priezaséiy, lemianéiy
molekuliniy matavimy paklaidas, kurios neretai uzgozia tikra biologinj signalg.

Stochastiskumas ne visada yra tikras — jis gali atsirasti, nejvertinus reikSmingy biologiniy ypatumy.
Pavyzdziui, daugelis lasteliniy procesy kinta 24 valandy (angl. circadian) ritmu, o ji ignoruojant, to paties
individo molekuliniai rodikliai gali labai varijuoti. Tradiciskai tai biity vadinama stochastiskumu.

Misy preliminariis tyrimai parodé, kad vien paros laiko korekcijos nepakanka: 24 val. osciliacijy
parametrai gali Kisti ir tame pac¢iame individe. Transkriptominiai neutrofily tyrimai, atlikti kas tris valandas
visa para, o véliau pakartoti po keliy ménesiy, atskleidé didelius osciliuojanciy geny, jy amplitudziy ir faziy
skirtumus.

Remiantis $ia informacija, manoma kad cirkadinius ritmus veikia mety laikas ir kad egzistuoja ne tik
cirkadinés bet ir sezoninés (angl. circannual) osciliacijos.

Doktoranttiros studijy tikslas — istirti cirkadiniy ir sezoniniy Zmogaus transkriptomy sgveika bei sukurti
metodus, leidzian¢ius prognozuoti transkriptominius parametrus pagal paros ir mety laika. Darbo rezultatai
irodyty, kad stochastiSkumo lastelés biologijoje yra zymiai maZziau, nei galvota, taip padidinant
populiaciniy tyrimy informatyvuma ir sumazinant jy kastus.

Abstract

The primary goal of biomedical research is to identify molecular correlates of normal and pathological
phenotypes, enabling a better understanding of biological mechanisms, facilitating disease prevention,
diagnosis and treatment selection. However, molecular processes within cells are dynamic and can be
influenced by stochastic events. These phenomena are considered one of the main sources of variability in
molecular measurements, often obscuring true biological signals.

Nevertheless, stochasticity is not always genuine but arising from the failure to account for relevant
biological factors. For example, many cellular processes follow a 24-hour (circadian) rhythm, and ignoring
this temporal organization can result in substantial variability in molecular measurements within the same
individual.

Pilot studies indicate that correcting for time of day alone is insufficient: the parameters of 24-hour
oscillations can vary even within the same individual. Transcriptomic analyses of neutrophils, collected
every three hours over a 24-hour period and repeated several months later, revealed substantial differences
in oscillating gene sets, as well as in their amplitudes and phases. Based on these findings, it is hypothesized
that circadian rhythms are modulated by season and that, in addition to circadian, seasonal (circannual)
oscillations exist in the human transcriptome.

The aim of the doctoral project is to investigate the interaction between circadian and seasonal rhythms in
the human transcriptome and to develop methods for predicting transcriptomic parameters based on time
of day and season. The results of this work are expected to demonstrate that there is substantially less
stochasticity in cellular biology than previously assumed, thereby increasing the informativeness of
population-based studies and reducing their overall costs.
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