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AUSRA ZELVYTE

Karboanhidraziy slopikliy aktyvumo tyrimas kriities vézio lasteliy 2D ir 3D
modeliuose

SANTRAUKA

Vézinéms lgsteléms biidingas nevaldomas dalijimasis, suaktyvéjes metabolizmas, navike
susidaro hipoksinés sglygos, padidéja ragstingumas. Siekdamos prisitaikyti prie pH poky¢iy,
vézinés lastelés padidina karboanhidrazés (CA) IX bei CAXII raiska, tai padeda Iastelei iSgyventi
nepalankiomis sglygomis. Biotermodinamikos ir vaisty skyriuje buvo susintetinta eil¢ junginiy,
keletas yra selektyviis CAIX: VD-12-09, EA2-3, EA4-20. Sie junginiai mazai slopina gyvybiskai
svarbias CAI bei CAII, kurios randamos beveik visose zmogaus lgstelése, 0 tai svarbu norint
iSvengti citotoksiSkumo sveikoms lgsteléms.

Siame darbe tirtas skirtingo selektyvumo karboanhidraziy slopikliy aktyvumas kriities
vézio BT474 bei MCF7 lgstelése, auganciose monosluoksniu (2D kultiirose), bei i§ jy
suformuotuose sferoiduose (3D kultiirose). Tyrimams naudoti metodai: MTT gyvybingumo
testas, junginiy aktyvumo vertinimas sferoidy augimo kinetikai bei tékmés citometrija.

Vézio lasteliy 2D ir 3D kulttrose aktyviausias buvo junginys VD12-09. 2D kultiirose Sis
junginys mazino lasteliy gyvybingumg tik didelémis koncentracijomis (50 pM ir 100 pM),
nustatyta koreliacija tarp lasteliy gyvybingumo ir junginio koncentracijos stebima normoksijos
(r> 0,8) ir hipoksijos salygomis (r > 0,7). 3D lasteliy kultGrose junginiai veiké net 5 uM
koncentracijomis. Labiausiai sferoidy augima slopino junginiai VD12-09 bei EA2-3, nustatyta
sferoidy dydzio kitimo priklausomybé nuo junginio koncentracijos (r > 0,8). Tékmés citometrijos
rezultatai atskleidé, kad MCF7 bei BT474 sferoiduose CAXII baltymo kiekis reikSmingai
nesiskiria tarp skirtingais CA slopikliais paveikty grupiy (p > 0,05). Tyrimai patvirtino, kad

perspektyviausias tolimesniuose tyrimuose yra junginys VD12-09.



AUSRA ZELVYTE

Evaluation of carbonic anhydrase inhibitors activity in breast cancer 2D and
3D models

SUMMARY

It is known that cancer cells have higher metabolic rate and thus tumor microenvironment
becomes more acidic and hypoxic. Carbonic anhydrase (CA) IX and CAXII have an important
role in cancer progression by changing intra- and extracellular pH in response to hypoxia. Several
hundreds of CA inhibitors have been synthesized at the Institute of Biotechnology: compounds
VD-12-09, EA2-3, EA4-20, which bind to CAIX significantly stronger than CAIl and CAII. This
selectivity toward the cancer specific CAIX is very important for drug candidates as they could
have less side effects.

The aim of this study was to find out the activity of varous selectivity inhibitors in breast
cancer BT474 and MCF7 cells growing in monolayer (2D model) and their spheroids (3D
cultures). For this aim the MTT viability test, growing spheroids size kinetics, flow cytometry
were used.

The most active compound in 2D and 3D cultures was compound VD12-09. The viability
test showed that this compound reduced cell viability in 2D model, but only when used in high
concentractions (50 uM and 100 uM). The correlation between cell viability and compounds
concentration was established both in normoxia (r > 0.8) and hypoxia (r > 0.7). In tumor
spheroids compounds were active even at the 5 UM concentration. The most active compounds in
spheroids were compounds VD12-09 and EAZ2-3. Correlation between spheroid size and
compound concentration was determined (r > 0.8). There is no significant difference of CAXII
protein expression between groups affected with different CA inhibitors (p > 0.05). The results
suggest that compound VD12-09 is the most perspective and could be developed further.



