Temos pavadinimas:

Radioaktyviyjy ligandy, nukreipty i vézio biozymenj karboanhidrazg IX (CAIX),
sintezé

Title of the topic:

Radioactive Conjugated Ligand Synthesis Targeting Carbonic Anhydrase 1X Cancer
Biomarker

ApraSymas:

Radiofarmaciniy preparaty kirimas yra aktuali tema vézio diagnostikoje ir terapijoje.
Klinikiniuose tyrimuose vis daugiau atsiranda tiksliniy radionuklidy terapijos preparaty.
Sis susidoméjimas kyla dél jy unikaliy savybiy, kai struktiiriskai identiski biologiniai ar
cheminiai konstruktai gali biiti naudojami tiek veézio diagnostikai, tiek gydymui,
jtraukiant jvairius radionuklidus. Diagnostikos ir terapijos sékmé labai tampriai susijusi
su tikslinio taikinio pasirinkimu. Karboanhidrazé IX (CAIX) yra patrauklus vézio
diagnostikos ir gydymo taikinys dél Siy priezasCiy: (1) padidéjusi CAIX ekspresija
navikuose yra susijusi su prasta prognoze; (2) CAIX yra stipriai iSreiksta jvairiuose
kietuosiuose navikuose, (3) CAIX yra siejama su metastazavimo procesu, (4) CAIX
ekspresija sveikuose audiniuose yra labai ribota; (5) CAIX yra lengvai pasiekiama, nes
$io transmembraninio fermento aktyvusis centras yra lastelés iSoréje. Siuo metu daugelis
radioaktyviai pazyméty konstrukty, nukreipty j CAIX ir esanciy klinikiniuose tyrimuose
remiasi antikiniais, peptidais. Tuo tarpu tik keli mazamolekuliniai radioligandai buvo
iSbandyti klinikiniuose tyrimuose ir dauguma jy iSlieka ikiklinikingje stadijoje.
atrankumu CAIX. Siuo atveju reikia i$vengti poveikio gyvybiskai svarbioms CA
izoformoms. Aktualios lieka ir kitos mazamolekuliniy junginiy tobulinimo kryptys,
susijusios su stabilumu, specifiSkumu taikiniui ir farmakokinetinémis savybémis. Miisy
tikslas yra susintetinti radioaktyviai pazymétus mazamolekulinius junginius- slopiklius ir
taip prisidéti prie terapiniy radiofarmaciniy preparaty kiirimo.

Abstract:

The development of radiopharmaceuticals is an active area in cancer diagnostics and
therapy, with an increasing number of targeted radionuclide therapeutics entering clinical
trials. Their appeal lies in the versatility of radionuclides used for both imaging and
treatment. The effectiveness of these applications strongly depends on selecting an
appropriate biological target. Carbonic anhydrase IX (CAIX) is particularly attractive
because its elevated expression in tumors correlates with poor prognosis, it is abundant
in many solid tumors, it is linked to metastatic progression, its expression in healthy
tissues is minimal, and its extracellular active site ensures good accessibility for targeting
agents. Most CAIX-targeting radiolabeled constructs currently in clinical evaluation are



antibodies or peptides. In contrast, only a limited number of small-molecule radioligands
have reached clinical testing, with the majority still in preclinical development. A major
challenge in designing small-molecule radioligands is achieving high selectivity for
CAIX while avoiding interaction with essential carbonic anhydrase isoforms. Additional
considerations such as compound stability, target specificity, and favorable
pharmacokinetics remain crucial for successful development. Our objective is to
synthesize radiolabeled small-molecule inhibitors targeting CAIX and thereby contribute
to advancing next-generation therapeutic radiopharmaceuticals.
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