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Kamilé Vestfal
Magistro baigiamasis darbas
Nanokiiny afiniteto optimizavimas taikant kryptingaja mutageneze

SANTRAUKA

Nanokiinai, dar vadinami VHH domenais, yra maziausi antigeng prisijungiantys fragmentai,
kile i§ kupranugariniams gyviinams budingos sunkiyjy grandiniy antikiiny klasés (angl. heavy-chain-
only antibodies, HcAbs). Dél kompaktiskos struktiiros, stabilumo ir didelio specifiSkumo nanokiinai
vis dazniau naudojami kaip taikiniy atpazinimo ir detekcijos molekulés biotechnologijoje. Vis délto,
priklausomai nuo numatomos taikymo srities, $iy baltymy jungimosi su taikiniu savybés ne visada
yra pakankamos, todél atsiranda afiniSkumo optimizavimo strategijy poreikis.

Sio darbo tikslas buvo sukurti eksperimentine kryptingos mutagenezés strategija nanokiino
afiniteto optimizavimui, leidZianc€ig jvertinti pasirinkty antigeno atpazinime dalyvaujanciy baltymo
sri¢ly funkcing reikSme. Darbe buvo taikyta bioinformatiné sekos analizé, kryptinga pasirinkty
aminortgsciy mutageneze, rekombinantiné mutantiniy nanoktino varianty ekspresija ir jy saveikos su
taikiniu vertinimas.

Sis principas suteikia pagrinda racionaliai nanokiiny inZinerijai, kai triiksta eksperimentiskai
nustatytos struktiirinés informacijos apie nanokiing ir jo sgveika su taikiniu. Apibendrinant, darbas
prisideda prie sisteminiy nanokiiny optimizavimo strategijy vystymo biotechnologinéms taikymo

sritims.
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ABSTRACT

Nanobodies, also known as VHH domains, are the smallest antigen-binding fragments, derived
from camelid heavy-chain-only antibodies (HcAbs). Due to their compact structure, stability, and
high specificity, they are increasingly recognized as versatile affinity ligands in biotechnology.
However, depending on the intended application, their binding properties may require further
improvement, creating a need for targeted optimization strategies.

The aim of this study was to develop an experimental framework for site-directed mutagenesis-
based nanobody affinity optimization, enabling the functional evaluation of selected protein regions
involved in antigen recognition. The work included bioinformatic sequence analysis, site-directed
mutagenesis of selected amino acid positions, recombinant expression of mutant nanobody variants,
and assessment of their interaction with the target molecule.

This approach provides a framework for rational nanobody engineering when experimentally
determined structural information is not available. Overall, the work contributes to the development

of systematic strategies for nanobody optimization in biotechnological applications.
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