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Title of the topic:

Mechanistic studies on novel immune systems of bacteria

Aprasymas:

Bakterijos pasizymi nepaprasta imuniniy sistemy jvairove, kuri apsaugo jas nuo virusy ir
kity judriyjy genetiniy elementy. Nors keletas modeliniy sistemy buvo iSsamiai
1Styrinétos, naujausi atradimai rodo, kad daugelis gynybos mechanizmy vis dar yra
neiSaiskinti. Tai atveria didziulj ir iki Siol menkai iStirta molekulinés inovacijos
potenciala. Siy naujy bakteriniy imuniniy sistemy veikimo supratimas yra batinas ne tik
fundamentinés mikrobiologijos pazangai, bet ir naujy molekuliniy mechanizmy veikimo
principy atskleidimui, galinciam turéti biotechnologiniy pritaikymy.

Sio doktorantiiros projekto tikslas — iitirti ankséiau netyrinéty bakteriniy imuniniy
sistemy molekulinius veikimo mechanizmus. Projekto metu, pasitelkus bioinformatine
analize, biocheminius, struktiirinius ir lasteliy metodus, bus analizuojama, kaip Sios
sistemos atpazjsta virusus ir jvykdo gynybinius imuninius atsakus.

Projektas suteiks jzvalgy apie bakterinio imuniteto funkcing jvairove ir kartu uztikrins
tarpdisciplininj studento parengima, taikant pazangiausias eksperimentines ir analitines
technologijas. Projektas sitilo jdomia galimybe¢ motyvuotiems studentams prisidéti prie
fundamentiniy atradimy, apjungianc¢iy mikrobiologija, molekulinés biologija ir
biotechnologijy sritis, bei turin€iy potencialg jkvépti naujy Ziniy pritaikyma uzZ baziniy
tyrimy riby.

Abstract:

Bacteria possess a remarkable diversity of immune systems that protect them from viruses
and other mobile genetic elements. While a few model systems have been studied in
depth, recent discoveries reveal that many bacterial defence mechanisms remain
uncharacterized, representing a vast and largely untapped reservoir of molecular
innovation. Understanding how these novel immune systems function is essential not only
for advancing fundamental microbiology, but also for uncovering new molecular
principles with potential biotechnological applications.

This PhD project aims to investigate the molecular mechanisms underlying previously
uncharacterized bacterial immune systems. By combining bioinformatic discovery with
biochemical, structural, and cellular approaches, the project will dissect how these
systems recognize invaders and execute their defence responses. The research will
provide insights into the functional diversity of bacterial immunity, while training the
student interdisciplinary in state-of-the-art experimental and analytical techniques. The
project offers an exciting opportunity for motivated students to contribute to fundamental



discoveries at the interface of microbiology, molecular biology, and biotechnology, with
the potential to inspire future applications beyond basic research.

Mokslinis vadovas / supervisor: Prof. Dr. Patrick Pausch



