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2. Structure, functions, and molecular mechanisms of inhibition of the hemostasis’ key proteins’ active sites.

Pedepar:

1. Cucrema remocTasy — CyKyIHICTb CYJUHHUX, TPOMOOLUTAPHUX i TYMOPaIbHUX KOMIIOHEHTIB IJIa3MHU KPOBI, SIKi
3a6€31e4yIoTh IBUAKY 3yIIMHKY KDOBOTEUi [TPY MOIIKOAXKEHHI cyauHU. [lopymeHHs perysyii Ta HagmipHa
aKTUBallisi TPOMOIHY B KPOBOTOLIi [IPU3BOAUTD [0 BHYTPIIIHBOCYIMHHOTO (GOPMYyBaHHS MoJliMepHOro QibpuHy i — K
HaCJIiJOK — TPOMOO3iB. BUBUEHHSI MOJIEKYJISIPHUX MEXaHi3MiB TPOMOOYTBOPEHHS € aKTyaJIbHUM 3aBIAHHAM 0i0XiMii,
a NOLIYK IJISIXiB €(DEKTMBHOrO 3aM106iraHHs yTBOPEHHIO TPOMOY B CY[MHi — BXKJIMBE IIUTaHHS Cy4aCHOI MeIULIMHU
Ta 6ioximii. Tomy MeTo0 po60TH 6yJI0 OCTIIPKEHHS CTPYKTYPH, QYHKLIIN Ta CIIOCO6IB iHriOyBaHHS CalTiB
MIXKMOJIEKYJIIPHUX B3a€MOJil TaKMX KJIIOUOBUX CaNTiB/MillleHel: IIeHTpiB rnosimepusalii Giopun(oren)y,
aKTUBHOTO LEHTPY (pakTopa Xa Ta ypokiHasu. Hamu 6yjio OTpMMaHO NOTPINHMI KOMILJIEKC MOJIEKYIH QibpuHy
desAB, D-gumepy i D-dparmeHnTy. BcraHOBI€HO, 110 B3aeMOist Mix ¢ibprHOM i D-uMepoM, B OCHOBHOMY,

3a0€e31e4yyeThCs B3aEMOZI€I0 MiX LIeHTpaMu NoJlimepusanii “A” - “a”, B Toil 4ac sk D- ¢pparmMeHT 3B'I13yeThCH 3



($i6prHOM 3aBASIKM LeHTPY nosimepusauii “B”. Ha ocHOBI oTpuMaHux gaHux 6ys10 no6y10BaHO HOBY MOJEJIb
raysy>keHHsI poTodibpu, sika rnossirae B Tomy 1o “B’-nenTp nosimepusauii (Bol5-18), skuit HaneXuTb MOJIEKYJIi
di6puny nepuoi nporodibpuiy, 38’a3yeTbes 3 D-perionom pibpuny apyroi nporodibpunu. Bnepiue gocmuinkeHo
MIXKMOJIEKYJISIPHI B3a€MOIii HU3KU CIIOJIYK Kajlikc[4]apeHOBOro psly 3 MOJIEKyJIOK (ibprHy. 3a JOIIOMOTO0
MOJIEKYJISIPHOI'O IOKIHTY Ta IMHAMIKU BCTAHOBJIEHO KJIIOUOBI B3aeMOJIii MK LMMU JliraHgamu ta N-KiHLIEBOIO
4acTUHOIO An-JiaH1uora pi6bpuHy, 1110 MOSICHIOE iHTiOITOPHMI BIJIMB Ha NEPILy CTafio nojiMepusaii. JJonaTkoBo
0yJI0 pO3paxOBaHO €HEPTil0 3B'sI3yBaHHS, 110 MiATBEPIKY€e OTPUMaHi HAMU €KCIIepUMEHTAJIbHI pe3yJIbTaTU PO
BiIMIHHICTb B aKTMBHOCTI CIIOJIyK 3aJI€>KHO Bif KiZIbKOCTI 3a1n1IKiB 6icochoHOBOI KUCca0TU. Briepiie 6yy10
IOCJIIPKEHO i MOSICHEHO BIUIMB NENTUAIB, IO iMITYIOTh OCIiAOBHOCTI CYNEePCHipabHOI AiITHKA MOJIEKYJIN
di6puny, Ha nosiMmepusaltiito ¢pioprHy. [TokazaHo BIJIMB NENTUIIB OKPEMO Ta y CyMillli Ha TpofioBXeHHs lag-dazu
noJslimepu3atiii pi6prHy, BCTAHOBJIEHO CAT 3B'SI3yBaHHsI IENTU/IIB Ta CTPYKTYPY LIMX KOMILJIEKCIB. [I[poBeeHo
BipTyasIbHUI1 CKPUHIHT iHTi6iTOpiB (hakTOpa Xa Ta ypOKiHA3HOTO aKTUBATOPA IJIa3MiHOT€HY Ta BUBHAYEHO iX
aKTUBHICTb 3a JOIIOMOT0I0 XpPOMOT€HHUX CyOcTpartiB. Bysio nocifskeHo BIuB iHri6iTopiB ¢pakropa Xa Ha arperatiio
TPOMOOLMTIB, 3CilaHHs 306araueHoi TpPOMOOLIUTaMU I1J1a3MU KPOBI JIIOAUHM 1iJ, Aieto peareHTy AUTY Ta in vivo. [Ins

iHribiropa ypokinasu 6ys10 LOCiIKeHO oro BIUIUB Ha Nposidepaliio NyxJIUMHHUAX KiIiTuH MDA-MB-231.

2. The hemostasis system is a complex of vascular, platelet and humoral components of blood plasma that ensure
rapid termination of bleeding in case of vascular damage. In the case of disruption of the regulatory mechanisms of
hemostasis, excessive production of thrombin occurs, which can lead to the formation of intravascular clots and
cause thrombotic complications. Studying the molecular mechanisms of thrombosis is an urgent task in
biochemistry, and finding ways to effectively prevent thrombus formation in a vessel is an important issue in
modern medicine and biochemistry. Therefore, the aim of the study was to investigate the structure, functions and
methods of inhibiting the sites of intermolecular interactions of the following key sites /targets: fibrin(ogen)
polymerization sites, active site of factor Xa and urokinase. It was found that the interaction between fibrin and D-
dimer is mainly provided by the interaction between the polymerization sites "A" - "a", while the D-fragment binds
to fibrin through the polymerization site "B". On the basis of the data obtained, a new model of protofibril
branching was constructed, which is based on the fact that the "B" polymerization site (Bol5-18), which belongs to
the fibrin molecule of the first protofibril, binds to the D-region of the fibrin of the second protofibril. The
intermolecular interactions of a number of calix[4]arene compounds with the fibrin molecule were studied for the
first time. Using molecular docking and dynamics, the key interactions between these ligands and the N-terminal
part of the An-chain of fibrin were identified, which explains the inhibitory effect on the first stage of
polymerization. Additionally, the binding energy was calculated, which confirms our experimental results on the
difference in the activity of the compounds depending on the number of bisphosphonic acid residues. The effect of
peptides mimicking the sequences of the coiled-coil region of the fibrin molecule on fibrin polymerization was
investigated and explained for the first time. The effect of the peptides individually and in a mixture on the
prolongation of the lag phase of fibrin polymerization was shown, and the binding site and structure of these
complexes were determined. A virtual screening of factor Xa and urokinase plasminogen activator inhibitors was
performed and their activity was determined using chromogenic substrates. The effect of factor Xa inhibitors on
platelet aggregation, clotting of platelet-rich plasma under the action of the APTT reagent and in vivo was
investigated. For the urokinase inhibitor, its effect on the proliferation of MDA-MB-231 tumour cells was studied.
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