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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTuTyT Gioximii im. O.B.MTanazina HanjionanbHoi Akamemii
Hayk Ykpainu

Kopg 3a €IPIIOY: 05417288
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [ncTuTyT 6ioximii im. O.B.Mamazina HAH Vkpainu
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 31.27

Tema gucepranii:

1. CTpykTypHO-(QYHKLiOHAJIbHI OCHOBY B3aeMOoii Kasikc[4]apeHiB 3 MiOBHOM MiOMeTpisl.

2. Structural and functional basis of calix[4]arenes interaction with myosin of myometrium.

Pedepar:

1. O6'eKT - CTPYKTYpPHO-(PYHKLIIOHAIbHI BIACTUBOCTI aKTOMiO3MHY MiOMeTpis 3a aii Kanikc[4]apeHis; kajikc[4]apenu
K Mogynaropu ATP-rigposia3Hoi akTUBHOCTI CKOPOTJIMBUX NPOTEIHIB. MeTa - 3'cyBaTi 3aKOHOMIPHOCTI BILJIMBY
Kasikc[4]apeHiB Ha CTPYKTypHO-(YHKIiOHAIbHI BIACTUBOCTI MiO3MHY MioMeTpis. MeTonu: npenapaTruBHOi 6ioxiMii,
€H3MMOJIOrii, 6i0XiMIYHOI KiHETHKH, JITa3€PHOI KOPEJIALiiTHOI CIIEeKTPOCKOTIii, KOHPOKaIbHOI MiKPOCKOTIii Ta
KOMIT'IOTEPHOTIO MOZIeJII0BaHHS. Briepie inenTugikoBaHo Kasikc[4]apeny, o 3naTHi BivMBaty Ha ATP-rigposnasny
aKTUBHICTb aKTOMiO3MHY I[JIafleHbKUX M's13iB MaTku.Kasikc[4]apenu C-99 ta C-97 inribyoTs aktuBHicTb ATPa3u
aKToMio3uHy Ta cyodparmenTa-1 (roisku) mio3uny 3 noni6Hoo edexrupHicTio. Kasnikc[4]apen C-107 mpakTuyHO
0/1HaKoBO aKkTuBye ATP-rifposa3Hy akTUBHICTb K aKTOMiO3UHY, TaK i cybdparmeHnTa-1 Mio3uHy. BctaHOBsIEHO, 1110
OJIHi€I0 3 MillleHe! BIUIMBY KaJliKCapeHiB Ha CKOPOTJIMBUM KOMILJIEKC € came cyodparmeHT-1 mio3uny. 11i cionyku
CIIPUYMHSIOTH BipOrifjHe, BiTHOCHO KOHTPOJIIO, 30iIbIIEHHS TiIpOANHAMIYHOrO JiameTpy cyodparmenTta-1 mio3uny,

110 CBiTYMTb HA KOPUCTb MOJKJIMBOCTI KOMIJIEKCOYTBOPEHHS MK KajlikCapeHaMHU Ta rOJliBKOIO MiO3MHYy. [loBeeHO



3HUKeHHS ATPa3HOi akTUBHOCTI MiO3UHY, OJ€P>KaHoro i3 MiOLIUTIB, ONIEPEAHBO IHKYOOBAaHUX 3 PO3YMHOM
Kasikcapeny C-99. Bnepiue BusBieHi BIGMIHHOCTI CyOKIIITUHHOTO PO3IIOZiNTy MiO3UHY B KJIITUHAX MAaTKU 32 YMOB
iHKy6aujii inTakTHMX MioLUTIB 3 KaslikcapeHoM C-99 NopiBHSIHO 3 KOHTpoJieM. Po36y0BaHO MOJIEKYJISIPHY MOJIEJIb
KOMIIJIEKCOYTBOPEHHS MK cybdparmeHTOoM-1 Mio31HY MioMeTpist Ta KasnikcapeHamu C-99, C-97. Chepa

BUKOPUCTAHHS - YCTAHOBU M€JIMKO-6i0JI0TriYHOr0 po@diio.

2. The object of investigation - structural and functional properties of myometrium actomyosin in conditions of
the calixarenes action; calix[4]arenes as modulators of ATP- hydrolase activity of contractile proteins. Methods:
preparative biochemistry, enzymology, biochemical kinetics, photon correlation spectroscopy, confocal
microscopy and computer simulation.The aim - to study the patterns of calixarenes effects on the structural and
functional properties of myosin myometrium. Calix[4]arenes, which have the ability to influence directly on
ATPase activity of myosin, were first identified. It was shown that calix[4]arenes C-99 and C-97 inhibited activity of
myosin subfragment-1 (head) ATPase of myometrium with similar efficiency. At the same time, calix[4]arene C-107
produced similar activating effects on the activity of ATPase of actomyosin and subfragment-1 of myosin. It is
assumed that one of the targets of calixarenes effect on contractile complex is a subfragment-1 of myosin. These
compounds caused a reliable increase (compared to the control) of hydrodynamic diameter of myosin
subfragment-1, that allow to suppose the formation of intermolecular complex between the calixarenes and head
of myosin. It was found that ATPase activity of myosin, which had been obtained from intact myocytes previously
incubated with calixarene C-99, was significantly lower (almost twice) in comparison with control. The differences
in subcellular distribution of myosin in uterus smooth muscle cells from rat uterus incubated with calixarene C-99
(as compared with control) were found by confocal microscopy. The molecular model of complex formation
between myosin subfragment-1 and calixarenes C-99, C-97 was developed by computer simulation. Scope -
organizations of biological and medical profile.
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