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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOI pagH (Pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.220.01

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT 6ioopraHiuHOi Ximii Ta HadTOXiMii im. B.IT. Kyxaps

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03563790

Micqesﬂaxon)KeHHﬂ: ByJl. MypMaHchKa, 1, M. Kuis, Kuiscbka 0611., 02094, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT 6ioopraHiuHoOi ximii Ta HadTOXiMil HAH Ykpainu
Kopg 3a €IPIIOY: 03563790

MicuesnaxomerHﬂ: 02094, M. Kuis, Bys1. MypMaHCBKa, 1

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 31.23.27, 31.27.17

Tema gucepranii:
1. MonekynapHi MEXaHi3MU PETyJiALlii aKTUBHOCTI JIIMIOKCUT€HA3 B MOAEJIbHAX CUCTEMAX

2. Molecular mechanisms of lipoxygenase regulation in modeling systems

Pedepar:

1. DepMeHTaTUBHE OKUCHEHHSI N10JIiIHEHACUYEHUX KUPHUX CIIOJIYK 32 KaTaJliTUYHOI il jlinokcureHas. BctaHoBIeHHS
MOJIEKYJISIPHUX MEXaHi3MiB BIUIUBY CIIOJIyK IPUPOLHOTO MOXOIKEHHS Ta CUHTETUYHHUX [TOXiTHUX IIPUPOIHOTO
cybCTparty JIiHOJIEBOi KUCJIOTY Ha aKTUBHICTH JIIOKCUT€HA3 y CUCTEMaX, Ki MOJeJII0I0Th KJIITUHHE OTOYEHHS
dbepmeHTy in vitro. Xpomartorpadis, eaekrpodopes BU3HaueHHs PisnyHuX napameTpiB 3MillaHUX MilleJl JiHOJIeBa
kucyaora/Lubrol PX, YO-cnekrpodoTromeTpisl, KiIHETUYHI, MaTeMaTU4Hi MeToAu. BcTaHOBIEHO, 0 dpocdaTuaHa
KMCJIOTA ITPU B3a€MO[IiI 3 5-J1IOKCUTeHa3010 Y MilleJIIpHill CUCTeMi BUCTYIIA€E SIK aJIOCTEPUYHUI aKTUBATOP Ta
IIPU3BOJUTH 10 IIOSIBY AOJATKOBOrO pH ontumymy y kucsiii obsacrti. [TokazaHo, mo ¢pocdaTugHa KUCI0Ta B YMOBax
HEeJIOCTaTHbO] KiJIbKOCTi cybCTpaTy 5-JlillOKCUreHa3Hoi peaklii Ta HedizionoriyHux 3HauYeHHsIX pH 6epe yyacTs y
HiATpUMMaHHI EBHOTO PiBHSI IEPBUHHUX MPOAYKTIB 5-J1iIOKCUT€HA3HOTO OKMCHEHHS JIIHOJIEBOI KMCJIOTH LIJIIXOM
3aMilleHHsI MOJIEKYJI CyOCTPATy B aJIOCTEPUYHOMY LIEHTPi (PepMEHTY, MiBUILIEHHS CIIOPiAHEHOCTI (ePMEHTY 10

CcyOCTpaTy Ta 3HWKEHHS YaCTKY He(pepMEHTAaTMBHO YTBOPEHUX IIPOAYKTIB OKUCHEHHSI JIIHOJIEBOI KUCJIOTH.



OOrpyHTOBaHO BUKOPUCTaHHS MOJI€JIbHOI CUCTEMU 3POCTalOY0i KiIbKOCTI Milles1 AJ1s1 LOCiI>KeHb

MmeMmOpaHo3B's13aHuX pepmeHTiB. Chepa BUKOpUCTaHHS - 6ioopraHiyHa Ximisi, MosieKyisipHa 6i0J1oTist.

2. Enzymatic oxidation of polyunsaturated fatty acids on catalytic action lipoxygenases. Investigation of the
molecular mechanisms of influence for natural compounds and synthetic derivatives of linoleic acid on the activity
of lipoxygenase in systems modeling enzyme cell membrane environment. Chromatography, electrophoresis,
physics parameters mixed micelle linoleic acid /Lubrol PX; UV-spectrophotometers, kinetic, mathematic methods.
Detailed study of phosphatidic acid influence on lipoxygenase function was carried out. Phosphatidic acid was
shown to act as an allosteric activator of 5-lipoxygenase in micellar system, which led to the appearance of
additional pH optimum in acidic region. Under conditions of nonsaturating substrate (linoleic acid ) amounts and
nonphysiological pH, phosphatidic acid was proved to maintain certain level of 5-lipoxygenase mediated
oxygenation of primary products by replacement of the substrate molecules in the enzyme allosteric center,
increasing in such way enzyme affinity to substrate and decreasing the part of nonenzyme fraction products of
linoleic acid oxygenation.Thermodynamic parameters of 5-lipoxygenase thermoinactivation were determined.
Thermoinactivation rate constants and activation energy of enzyme thermoinactivation were shown to increase in
the presence of phosphatidic acid. It was suggested that hydrophobic forces play an essential role for 5-
lipoxygenase and phosphatidic acid interaction, that can induces certain conformational changes of enzyme
molecule.The model system with increased quantity of mixed micelles (with constant molar ratio of nonionic
detergent Lubrol PX and substrate - linoleic acid) was developed and optimized for studies of membrane binding
enzymes. Using such model system we found that linoleyl hydroxamic acid acted as a noncompetitive inhibitor of
5-lipoxygenase mediated linoleic acid oxygenation. It was also shown that linoleyl hydroxamic acid oxidized
derivatives exert the same inhibition effects as nonoxidized linoleyl hydroxamic acid on plant and animal
lipoxygenases, namely potato tuber 5-lipoxygenase and porcine leucocyte 12-lipoxygenase. Sphere of the use is
bioorganic chemistry, molecular biology.
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi
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Kyxap Basnepii [laBnoBud

Kyxap Banepii [laBnosud

IOpuenko T.A.



