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Title of the topic:

Application of unnatural amino acids for development of biocatalysts

Aprasymas:

Pastaruoju metu baltymy inzinerijoje didelis démesys yra skiriamas nenattralioms
aminoragstims (NAR). NAR baltymy strukttrose suteikia jvairiy privalumy, susijusiy su
pagerintomis strukttrinémis savybémis, tokiomis kaip jvairios funkcinés grupés, jvairios
cheminés modifikacijos galimybés, tikslinis cheminis reaktyvumas ir fizikinés bei
cheminés savybés, jskaitant fermentinj stabiluma, pageidaujama lipofiliskuma,
hidrofiliskumg ir joninj krivj. Akivaizdu, kad lyginant su kanoninémis arba
proteinogeninémis aminortigstimis, Nenatiralios aminortigstys gali padidinti baltymy
molekuling jvairovg. Pastaruoju metu pramongje ypatingas démesys skiriamas NAR
taikymui, kuriant naujus biokatalizatorius, ta¢iau platesnj tokiy fermenty taikyma vis dar
riboja jy prieinamumas.

Atsizvelgiant | tai, $i0S doktorantiiros studijy tikslas yra sukurti ir optimizuoti NAR
pagrindu sukurtus biokatalizatorius. Siam tikslui pasiekti bus naudojamas jvairiy metody
ir techniky derinys — NAR (bio)sintez¢, geny biblioteky generavimas ir NAR turinciy
fermenty atranka. Naudojant sukurtas sistemas, bus identifikuoti ir apibuidinti nauji
katalizatoriy variantai. Tai leis geriau suprasti UAA turiniy fermenty struktiiros ir
funkcijos rySius ir atvers naujas tokiy fermenty taikymo galimybes.

Abstract:

Over the years, unnatural amino acids (UUAS) have gained significant attention in protein
engineering. The incorporation of UAAs into proteins offers several advantages in terms
of upgraded structural characteristics such as varied functional groups, diverse options of
chemical modification, tailor-made chemical reactivity, and physicochemical
characteristics, including enzymatic stability, desirable lipophilicity, hydrophilicity, and
ionic charge. Evidently, unnatural amino acids can increase the molecular diversity in
proteins as compared to canonical or proteinogenic amino acids. Recently, special
attention has been paid in the industry to an application of UAAs in development of novel
biocatalysts, however, the wider application of such enzymes is still limited by their
availability.

Considering this, the aim of this doctoral studies is to develop and optimize UAA-based
biocatalysts. A combination of various approaches and techniques will be used to achieve
this goal — (bio)synthesis of UAAS, generation of gene libraries and screening of UAAs-
harbouring enzymes. Using the developed systems, new variants of catalysts will be
identified and characterized. This will allow a better understanding of the structure-



function relationships of UAAs-containing enzymes, and will open up new possibilities
for the application of such enzymes.
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