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PE®EPAT

Junnomuas pabora 56c, 16 pucynkoB, 10 Tabmui, 36 HCTOYHUKOB

JUTEPATYPHI.
HUTOXPOM P450, CYP51 KIIMHUYECKUN 3HAUYMMOI'O I'PUBA C.
KRUSEL, A30JIbI, CTEPOJIBI, MUKO3BbI, MOJIEKYJISIPHOE

KJIOHMPOBAHUE, OKCIIPECCHA, CIHEKTPOOOTOMETPUYECKOE
TUTPOBAHUE.

O6wexkT wuccnenoBanus: crepon-l4-a-nemetunaza (CYP51) kiauHUYecku
3HaunmMoro rpuda C. Krusei.

[lenp: MOMy4nuTh BHICOKOOYHUIIICHHBINA MpernapaT peKOMOMHAHTHOM cTepoii-14-
a-gemetminasbl (CYP51) ximandeckn 3Haunmoro rpuda Candida krusei u u3y4uthb
€ro JIMTaH/I-CBA3BIBAIOIINE CBOIMCTBRA.

MeTtonbt MCCJICIOBAHMUS: MUKPOOHOJIOTUYECKHE (Tpanchopmarius,
reTepoJIoOrTHYecKass  JKCIpeccusi), OMOXUMUYECKHE (TOpU3OHTANIBHBI U
BEPTUKAJIbHBIN 3eKkTpodopes, meTa-adhdunHas xpomatorpadus), MOJICKYISIPHO-
TeHETHYEeCKUE METOJbl (METOJ TOJIMMEpPA3HOW I1IEMHON pEaKIUu, BbIICIICHUE
wiazmugaoit JIHK, cekBeHupoBaHWe, PECTPUKIMOHHBIN aHaIW3, JUTHUPOBAHUE B
MJIa3MUJTHBIN BEKTOp), aHATIMTUYECKUE (ONpECIICHNE CIIEKTPATbHBIX XapaKTePUCTUK
pekomOuHanTtHoro CYP51, cmekrpodoToMeTpuyeckoe TUTPOBAHME) U  Macc-
CIIEKTPOMETPUUYECKHUM aHAIN3.

Hcnonp3oBaHrne METO/IOB MOJIEKYJISIPHOTO KJIOHUPOBAHUS, TE€TEPOJIOTUUECKOMN
HKCIIPECCUU, BBIJICICHHUS U OYUCTKHA TMO3BOJIMIIO MOJIYYUTh PEKOMOMHAHTHBIN OEJIOK
CYPS51 a30ype3UCTEHTHOrO IITaMMa KIMHHYECKH 3HauumMoro rpuda C. Kkrusei B
TOMOT€HHOM BHUJe U 0€3 CIeJ0B MPOTEONUTHUECKOW Aerpagaruu, maccoit 61x/la.
brina npoBenena onenka B3aunmoaecTus CYP51 kaumanyecku 3Haummoro rpuda C.
krusei ¢ wWHrHOMTOpaMH a30JI0BOTO psija W TIeTCPOLUUKIMUCCKAUMH aHAJIOTaMH
CTEpOUIHBIX TOpMOHOB. Cpesi 7 UCIOJIb30BAaHHBIX a30JI0B Hamboiiee 3(ppexkTuBHOE
CBS3bIBAaHUE HAOJIONANIOCH JUIsl KJIOTPUMA30jia W DKOHA30J1a, KOTOPHIE SIBISIOTCS
AHTUMHKOTUKAMHU IIHPOKOro crekrpa naeiictBus. Cpean 14 MCHoOIb30BaHHBIX
TeTePOIMKINYECKUX  aHAJIOTOB  CTEPOHMJHBIX  TOPMOHOBHamMOoJiee  CHIIBHOE
CBSA3BIBAaHUE  JIEMOHCTpUpoBasio  coemuHenue 99 (3B, 20-muruapoxcu-24-
TUAPOKCUUMHHOXOJIECT-5,22-THEeH), KOTOPOE MOXKET OBITh HCIIOJIB30BAHO IS
TanbHEHIIero TOoWCKa ©  pa3paboTKku  cenekTuBHbIX uHruoOutopoB CYPSI.
[Tomy4yeHHbii O€OK  SBISETCS BaXHBIM WHCTPYMEHTOM Uil JTalbHEHIITNX
MCCJIEIOBAHUM B 00JIACTH OIEHKH B3aUMOJICUCTBUS CYIIECTBYIONIUX JIEKAPCTBEHHBIX



npenaparoB ¢ JaHHOU ¢popMol (hepMeHTa, a TakkKe JJI MOMCKa HOBBIX 3((EKTUBHBIX
UHTUOUTOPOB cTepoii-14a-neMeTnnasbl KIMHUYECKH 3HAYUMbIX MUKPOMHUIIETOB.



PO®EPAT

JpimioMHast pabota 56¢, 16peicynkay, 10 Tabmin, 36 KpbIHIIL IiTapaTyphl.

LHBITAXPOM P450, CYP51 KJIIHIUHA 3HAYHAT' A T'PBIBA C. KRUSEI,
A30JIbl, CT3POJIbI, MIKO3bI, MAIJIEKVYJIAPHAE KJIAHABAHHE,
SKCITPOCIA, CIIEKTPAOOTAMETPBIYHAE ThITPABAHHE.

AG'ext macnenBanHs: cTIpod-14-a-mdmMersuraza (CYPS51) xiiniuyHa 3HavHara
rpeiba C. Krusei.

Mbra: arpsiMallb BbICOKAaublII4aHbl Mp3NapaT pakamMOIHAHTHAN cT3posi-14-a-
mmetsiiasel (CYPS1) xminiuHa 3HauHara rpeida Candida Krusei i BBIBYYBIIb SITO
JITaH-3BSA3BAI0YbIS YIacIiBacCIll.

Meranel fgacnenBaHHs: MiKpaOisyariunbls (TpaHcdapManpls, reTdpanarigyHas
AKCHPICist), OIAXIMIUHBIA (Tapbl3aHTaAbHBI 1 BEPTHIKAJIBHBI 3JIeKTpadapi3, meTai-
adiHHasg xpomararpadis), MaJeKyIsipHa-T€HEThIUYHbI MeTaabl (MeTaJl najgiMepa3zHai
JAHIYKKOBall  poakipli, BbUTyudsHHe mmnasmigHaii JIHK,  cekBeHipaBaHHe,
PACTPBIKIBINHBI aHaJli3, JiraBaHHE ¥ TIa3MiJHbI BEKTap), AHATIThIUHbIA (BhI3HAUDHHE
CHEKTpalbHBIX XapakTapbicTak pakamOiHanTHara CYPS1, cnekrpadoramerpbiunae
THITPABaHHE) 1 MACCIIEKTPAMETPBIYHBI aHAMI3.

BoikapbicTaHHE MeTanay MalleKyJisipHara KJaHaBaHHS, TIeTdpanariyHai
AKCIIPACI, BBUTYYSHHI 1 a4bICTKI JA3BOJILI aTpbIMalb pakamOiHaHTHBI Osuiok CYPS5S1
a30JIpI3iCTEHTHAra InTamMy KIiHiYHa 3HayHara rpeiba C. Kruseiy ramareHHbIM
BBITUIAM3E 1 0O€3 cisguoy mpaTdiamiThlyHail [arpajansli, Macaii 61k/la. beuia
npaBe3eHa aa3Haka y3aemansesHHss CYPS51 kminiuna 3Haunara rpeioa C. krusei 3
1Hri0iTapaMi a3ojiaBara Mdpary 1 TeT3palbIKIIYHbBIMI  aHajlaraMi  CTIPOIIHBIX
rapmoHay. Cspon 7 cKapbICTaHbIX a3o0yay Hailbonel »(eKTbIyHAe 3IIy4YdHHE
Hazipanacs I KjaTpbiMa3ojia 1 JKOHA30ja, fAKiS 3'SYJIAIoia aHThIMIKOThIKaMi
mblpokara cnekrpa a3esHHs. Cspoa 14 reTspaubIKIIYHBIX aHajaray CT3PO1IHBIX
rapMoHay HaWOOJBII MOIHAE 3JIyYdHHE JPMaHcTpaBaia 3inyudHHe 99 (3B, 20-
JBIT1IPOKCi-24-TiApOoKCiiMiHAXaNeCT-5,22-1bIeH), sIKoe MOa ObIllb CKapbICTaHa st
Jajenmara momnyky 1 pacrpaioyki cesleKThIyHbIX 1HTri0iTapay CYPS51. ATpbeiMaHb
OsToK 3'syysieniia BaKHa TpbUIagad i JaJeHIIbIX JaciieBaHHSAY y BoOJacIl
aJ3HaKl Yy3aeMaJ3esiHHS ICHYIOUbIX JIeKaBbIX Mpamnaparay 3 naa3eHail Qopmaid
dbepmeHTa, a Takcama AJis MOUIYKY HOBBIX 3(EKTHIYHBIX 1HTIOITapay crapos-14-a-
JPMETHUIA3bI KJIIHIYHA 3HAYHBIX MIKpamilaTay.



ABSTRACT

Graduate work56 p., 16 fig., 10 tables, 36 sources.

CYTOCHROME P450, CYP51 OF THE CLINICALLY SIGNIFICANT
FUNGUS C. KRUSEI, ASOLES, STEROLS, MYCOSES, MOLECULAR
CLONING, EXPRESSION, SPECTROPHOTOMETRIC TITRATION.

Object of research: sterol-14-a-demethylase (CYP51) of the clinically
significant fungus C. krusei.

Aim of work: to obtain a highly purified recombinant sterol-14-a-demethylase
(CYP51) preparation of the clinically significant Candida krusei fungus and study its
ligand-binding properties.

Research methods: microbiological (transformation, heterologous expression),
biochemical (horizontal and vertical electrophoresis, metal affinity chromatography),
molecular genetic methods (polymerase chain reaction method, isolation of plasmid
DNA, sequencing, restriction analysis, ligation into a plasmid vector), analytical
(determination of the spectral characteristics of recombinant CYP51,
spectrophotometric titration) and mass spectrometric analysis.

Using molecular cloning, heterologous expression, isolation and purification
methods, the recombinant protein CYP51 of an azole-resistant strain of clinically
significant fungus C. kruseiwas obtainedin a homogeneous form and without traces
of proteolytic degradation, with molecular weight 61 kDa. The interaction of CYP51
clinically significant fungus C. krusei with azole inhibitors and heterocyclic
analogues of steroid hormones was evaluated. Among 7 azoles tested the most
effective binding was observed for clotrimazole and econazole, which are broad-
spectrum antimycotics. Compound 99 (3p,20-dihydroxy-24-hydroxyiminocholest-
5,22-diene)showed the strongest binding among the 14 heterocyclic analogues of
steroid hormones and can be used to further search and develop of selective CYP51
inhibitors. The obtained recombinant protein is an important tool for subsequent
research in the field of the interactionevaluating of existing drugs with thisenzyme
form, as well as for the search for new effective sterol-14a-demethylase inhibitors of
clinically significant micromycetes.



