Temos pavadinimas

Pavieniy mikroorganizmy transkriptomika
Title of the topic

Single-cell transcriptomics of microorganisms

ApraSymas:

Mikroorganizmy biologiné jvairové atsispindi jy fenotipy gausoje, kurig i§ esmés
formuoja geny raiska. Siekiant nuodugniai iStirti kaip mikroorganizmai reaguoja ir
adaptuojasi | iSorés veiksnius, susiduriama su reikSmingais moksliniais isStkiais.
Tradicing pavieniy mikroorganizmy transkriptomo analiz¢ apsunkina tai kad bakterijose
yra itin Zema RNR koncentracija, o Igstelés yra apsaugotos tvirtu iSoriniu peptidoglikano
sluoksniu. D¢l iy ir kity priezasciy Siuolaikinéje mikrobiologijoje vienas i$ prioritety yra
technologijos, kurios leisty apeiti esamus barjerus ir uztikrinty lanksty biidg analizuoti
heterogenines lasteliy populiacijas pavieniy lasteliy lygmeniu. Doktorantiiros metu bus
vystoma inovatyvi mikrokapsuliy technologija nukreipta ; mikroby genomo bei
transkriptomo tyrimus. Galimybé tiksliai iSanalizuoti heterogenines populiacijas iki
pavieniy lasteliy atveria naujas galimybes tiriant biologinius mechanizmus, atsakingus uz
bakterijy patogeniskuma, infekcijy plitimg bei mikroby gebéjimg iSgyventi
nepalankiomis sglygomis. Darbo metu bus siekiama istirti bakterijy populiacijy
prisitaikymo mechanizmus veikiant subletalioms antibiotiky dozéms. Taip pat bus
sickiama jvertinti kokios aplinkos salygos skatina fenotipinj plastiSkumg bei didina
izogeniniy kolonijy fenotiping jvairove.

Abstract:

The biological diversity of microorganisms is reflected in a vast array of phenotypes,
which are primarily shaped by gene expression. To thoroughly investigate how
microorganisms respond and adapt to external factors, significant scientific challenges
must be overcome. Traditional single-cell transcriptome analysis is hindered by the
extremely low RNA concentrations within bacteria and the protection afforded by a
robust outer peptidoglycan layer. For these reasons, a key priority in modern
microbiology is the development of technologies that can bypass these barriers and
provide a flexible means of analyzing heterogeneous cell populations at the single-cell
level. During this doctoral project, an innovative microcapsule technology will be
developed, targeting the genomic and transcriptomic analysis of microbes. The ability to
precisely analyze heterogeneous populations down to the level of individual cells opens
new avenues for exploring the biological mechanisms responsible for bacterial
pathogenicity, the spread of infections, and the capacity of microbes to survive in adverse
conditions. The research will focus on investigating the adaptation mechanisms of
bacterial populations exposed to sublethal doses of antibiotics. Furthermore, the project
aims to evaluate which environmental conditions promote phenotypic plasticity and
increase the phenotypic diversity within isogenic colonies.
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