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AxTyanbHictb. [lomyk HOBHX pedoBHH 3natHux edektuBHo npotumisitu Klebsiella
pneumoniae € akTyaJbHUM 3 OTJISIY Ha T, 10 JaHUH MIKPOOPTaHi3M MPU3BOAMTH 0 BUHUKHEHHS
TSOKKAX 1HQEKIIH Ta MHOXHHHOI PE3UCTCHTHOCTI J0 aHTuOioTHKiB. ToMy I HOBHX
TEpaneBTUYHUX CTpaTerii MOTPiIOHI HOBI PEUYOBHHHM TMOIIYK SKUX MOYKHA TPUCKOPUTH 3
BUKOPHUCTAHHSM KOMIT'FOTEPHHX MTPOTPaM.

Merta po6Goru. Bu3HauuTH HOBI PEUOBMHM KJACy aKpPHAWHIB, MO MPOSBISIOTH
IPOTUMIKPOOHI BJIACTUBOCTI 1 MOPIBHATH iX €EKTUBHICH 3 MpenapaTaMu rpyn kapOarneHeMiB Ta
MOJTIMIKCHHIB 32 JJOTIOMOT'OK0 KOMIT'FOTEPHOTO MOJICKYJIIPHOTO JOKIHTY.

Marepiain Ta ™Meroau. JlOoCHiPKEHHS NTPOBOAWIMCh, HA Mojeni OIIKy ajeHiH
metuntpancdepaza JJTHK (Dam) 3 6a3u Protein Data Bank (PDB ID: 4RTL), skuii € KpuTH4IHO
paxxuBuM (pepmentom y Klebsiella pneumoniae. Ti poms y merunysanni JIHK 3a6esmeuye
OaKTepisiM MOXJIUBICTh €()EKTUBHO BIJIOBIIaTH HA 3MIHM B CEPEJOBHILI Ta MIATPUMYBATH CBOIO
KHUTTE3NATHICTh. E(EKTUBHICTH 3B’S3yBaHHS BU3HAYAIOCh 33 JIOTIOMOTOK0 KOMIT IOTEPHOTO
nokiHry nporpamoro Autodock Vina.

PesyabtaTn. KoMm’'roTepHHMid JOKIHT TOXiIHUX aKpUAWHY, SKi  BOJIOMAIIOTH
OPOTUMIKPOOHOIO AKTHMBHICTIO II0Ka3aB, II0 HaileQ)eKTUBHIIIE B AaKTUBHOMY CalTi Oilka
3B’A3YIOTHCS] MOJIEKYJIH 3 MiHIMAIIbHOIO KUIBKICTIO 3aMiCHUKIB, a iX TIOX1/1Hi 3 (peHLT ripa3uHOBUM
3aMiCHUKOM HE MOMIIIAIOTHCS B aKTUBHUH 1EeHTp Dam Ta MarOTh MEHIILY €HEpTilo 3B’s3yBaHHS
HIK BiJJOMI IIpenapaTH.

BucnoBku. Cepes 10CHIPKyBaHUX MOXIJIHUX aKpUIMHY JIMIIE HE3HaYyHA 1X KUIBKICTh
MO>KE€ TIOMICTUTUCH B aKTUBHUH IIEHT Dam, TOMy MeXaHi3M iX MPOTUMIKpOOHOI JTii He OB’ sI3aHUH
3 11 iHr10yBaHHSM.
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Introduction. An investigation into the potential biological activity profiles of 8'-halogen
substituted 6'H-spiro-[cycloalkane-1(2),5'-tetrazolo[1,5-c]quinazolines] was conducted utilizing
the SuperPred3 platform [1]. Among the identified targets, 11-beta-hydroxysteroid dehydrogenase
1 (118-HSD1, PDB ID: 4BB5) found to be as a particularly promising candidate, exhibiting one
of the highest confidence scores.

The aim of the work. To elucidate the binding affinity and molecular interactions of
potential ligands with 11p3-HSD1, we employed molecular docking as a computational approach.
This in silico technique is used for exploration of conformational space and the identification of
compounds exhibiting high binding affinity for this specific enzymatic target, thereby enhancing
the predictive power of structure-based drug design strategy.
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Materials and Methods. Research was conducted using: MarvinSketch 20.20.0 (mol),
HyperChem 8.0.8 (MM-MD optimization, mol), Open Babel GUI 2.3.2 (mol to pdb),
AutoDockTools-1.5.6 (pdb to pdbqt), AutoDock Vina 1.1.2 (molecular docking [2],
center_x = 28.706, center_y = -8.047, center_z = -34.821, size_x = 14, size_y = 14 size_z = 14),
Discovery Studio v 19.1.0.18287 (protein preparation and visualization). As a biological target 11-
beta-hydroxysteroid dehydrogenase 1 (PBD ID: 4BB5) was used, and 4-cyclopentyl-N-[(1S,3R)-
5-oxidanyl-2-adamantyl]-2-[[(3S)-oxolan-3-ylJamino]pyrimidine-5-carboxamide (carb.) —as a
reference [3].

Results. 11B-HSD1 revealed to be a point of intensive pharmaceutical research due to its
therapeutic potential in addressing type Il diabetes and associated metabolic syndrome
components. Our molecular docking studies, as illustrated in Figure 1, reveal a notable structure-
activity relationship among the investigated compounds. Namely, adamantane derivative (10), 8-
iodo-6'H-spiro[adamantane-2,5'-tetrazolo[1,5-c]quinazoline], exhibited superior binding affinity
(-10.8 kcal/mol), predominantly through a combination of hydrogen bonds and diverse
hydrophobic interactions, surpassing even the reference compound (-10.4 kcal/mol).
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Figure 1. Calculated affinity of tested substances (1-10) and reference compound (carb.)
towards 115-HSD1 (PDB ID: 4BB5), and visualization of 10 into its active site.

Also, fluoro (7) and bromo (9) analogues demonstrated comparable high affinities with -
10.7 kcal/mol, and chloro derivative (8) with -10.6 kcal/mol, correspondingly.

Conclusions. The in silico results suggest, that 8'-halogen substituted 6'H-
spiro[adamantane-2,5'-tetrazolo[1,5-c]quinazoline] may effectively modulate 11p3-HSD1 activity,
a key enzyme implicated in glucocorticoid metabolism and insulin sensitivity, which provides a
solid foundation for the rational design and development of novel potential antidiabetic agents.
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