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Aprasymas:

Daugéja jrodymy, kad RNR modifikacijos néra statiskos, o funkcionuoja kaip dinamiskas
geny raiSkos reguliacijos lygmuo. IS visy RNR rasiy labiausiai modifikuota yra
transportiné RNR (tRNR), turinti daugybe cheminiy modifikacijy, kurios svarbios
transliacijos procesui ir optimaliam Iasteliy funkcionavimui. Apie tokiy modifikacijy
biosinteze zinoma palyginti nemazai, taciau informacijos apie modifikacijas Salinancius
fermentus dar vis triiksta. Zinoma tik keletas fermenty, galin¢iy demodifikuoti RNR, pvz.,
tRNR specifiné desulfidazé RudS. Taip pat, jau turime duomeny, jog tRNR
demodifikacija atlieka vaidmenj bakterijy atsake j stresa, adaptacijoje ir gali turéti jtakos
ju patogeniskumui. Be to, vis daugéja jrodymuy, kad ir kiti RNR tipai, jskaitant iRNR ir
rRNR, taip yra modifikuojami ir demodifikuojami, kas byloja apie papildoma
potranskripcinés reguliacijos lygmenj. Sio doktorantiiros projekto tikslas — tirti Zinomy
RNR demodifikacijos fermenty funkcija ir reguliacija, identifikuoti naujus fermentus,
gebancius tai atlikti, ir nustatyti, kaip Sie baltymai integruojami j Igstelinés reguliacijos
tinklus. Derinant biocheminius, genetinius ir mikrobiologinius metodus, tyrimais
sieksime atskleisti, kaip RNR modifikacijy dinamika formuoja bakterijy fiziologija, bei
iStirti galimas sgsajas tarp RNR demodifikacijos, atsparumo stresui ir patogeniskumo.
Tyrimo metu gauti duomenys praplés supratima apie fundamentaliag RNR biologija ir gali
praversti kuriant naujas infekcijy ir kity ligy kontrolés strategijas.

Abstract:

RNA modifications are now recognized as a dynamic regulatory layer of gene expression
rather than static chemical marks. Among all RNA species, transfer RNA (tRNA) is the
most extensively modified, carrying numerous chemical groups that fine-tune translation
and contribute to cellular fitness. Recent studies have identified several enzymes capable
of removing these modifications, the so-called RNA modification “erasers” (e.g., tRNA-
specific desulfidase RudS). These discoveries suggest that tRNA demodification plays an
important role in bacterial stress responses, adaptation, and possibly virulence. Moreover,
emerging evidence shows that other RNA classes, including mRNA and rRNA, also
undergo regulated modification and demodification, revealing an additional level of post-
transcriptional control. This PhD project aims to investigate the function and regulation
of known RNA demodifying enzymes, identify novel candidates with similar activity,
and determine how these processes are integrated into cellular regulatory networks.
Combining biochemical, genetic, and microbiological approaches the research will
uncover how RNA modification dynamics shape bacterial physiology and explore



potential links between RNA demodification, stress resilience, and pathogenicity. These
new data will advance our understanding into fundamental RNA biology and may have
implications for new control mechanisms of infection and disease.
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