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VHrubupoBaHne IOCT-CKBAJICHOBBIX 3TallOB OHOCHHTE3a XOJECTEPHHA IIPEACTABISCT COOOM
aNBTEPHATHBY KJIACCHUYECKON CTAaTHHOBOH Tepanuu. B kadyecTBe 0HOM N3 BOZMOKHBIX MOJICKYIISPHBIX
MuUlleHeil paccMmarpuBaeTcs crepoun l4o-memernnaza (CYPS1). B npencraBineHHoit pabore
KOoMOMHaIMe!l METOJOB IOBEPXHOCTHOIO IIJIa3MOHHOIO PE30HAHCA U CIEKTPAJbHOTO TUTPOBAHUS
OBLI OCYIIECTBIECH CKPHHUHT IOTEHIWANbHBIX JuranaoB CYPS51 demoBeka ¢ HCHOIB30BAHHEM
CEepUM TPUPOAHBIX COEAMHEHHH, COAEPKANIMX CTEPOUI-NIONOOHBI CTPYKTYPHBIA DJIEMEHT.
W3 npoaHann3upoBaHHOW BBIOOPKH 4 coeiMHEeHUs (KallCMKO3HH, 0eTynadOIMeHTPUON, TOIOTYPUH A,
TEacallOHUH) XapaKTepPU30BAIUCh BBICOKOH adduHHOCTHIO K akTuBHOMY IeHTpy CYPSIAL.
[TomyuyeHHBIE MAHHBIC PACIIUPSIOT CHEKTP COCIUHEHHH, KOTOPBIE MOTYT OBITH HCIOJNB30BAHEI
B KauecTBe crieruduyeckux uaruoutopos CYPS1AL.

KuioueBble cj10Ba: NOBEPXHOCTHBIN IUIA3MOHHBIN PE30HAHC, ONTUYECKUI OMOCEHCOP, CHEKTPaIbHOE

tutpoBanue, nuroxpom P450, CYP51, TpureprneHsl.

BBEJIEHUE

DapMaKoJIOTHYECKU KOHTPOJIb SHIOTEHHOTO
CHHTE3a  XOJIECTepHHA  3aHHUMAaeT  Ba)XXHOE
MECTO B JICUCHHH M MPOQPIIIAKTHKE Pa3BUTHSA
arepockiepo3a. st aToro B Hacrosmiee BpeMs
B KIWHUYCCKOH  TPAKTHKE  HCIIOJIB3YIOTCS
npemnaparsl U3 TPYNNbl CTaTUHOB [1], KOTOpbIE
I/IHFI/I6I/IpyIOT AKTUBHOCTH TMAPOKCUMCETUIITITY TapUJI-
CoA-penykrazsl (HMGCR; KO 1.1.1.34), To ecTth
TOPMO3SIT OAHY M3 PaHHUX CTaJAUN DHIOIEHHOIO
CHHTE3a XOJIECTEPHHA.

HeratuBHBIH 3G pEeKT UCTIONB30BaHHS CTATHHOB
3aKioyaercss B ToMm, 9ro mHruoupoanne HMGCR
OCTaHaBJIMBAE€T CUHTE3 HE TOJIBKO XOJEeCTepHUHa,
HO M JPYTHX TPOXYKTOB ATOTO METAOOIMYCCKOTO

* - anmpecar JUIs IEPETTUCKU

MyTH, YTO NPHUBOAUT K OMACHBIM MOOOYHBIM
a¢pdexram, B  TOM  UYHCIEe  TCUYCHOYHOU
HEJIOCTATOYHOCTH, CKEJIIETHOW  MHUOMATHH U
pabmomuommsy [2]. [ToaToMy akTyaabHBIM OCTAETCS
CO3/JaHUE TIPENapaToB, OIOKUPYIOUINX SHAOTCHHBIN
CHHTE3 XOJecTepuHa Ha Oojee MO3JHUX CTaaUsIX
nocne  obpasoBanuss  (papuesunnupodocdara
Y HE 3aTparuBaroNInX OMOCUHTE3 U30IIPEHOUI0B [3].
Hutoxpom P450 51A1 (CYPS1A1) npunaanexur
K cemelictBy nurtoxpomoB P450 um mpencraBisier
co00if (epMeHT, ydacTBYIONUH B OWOCHHTE3E
MeMOpaHHBIX CTEPOJIOB (OKHUCIUTEIHHOE yIaTICHHUE
l4o-mMetunpHON  Tpynmel  JaHoctepuHa  [4]),
B TOM YHCJIC XOJIECTCPUHA Y )KHBOTHBIX, 3PTOCTEPOIIa
y TpuOOB, n pa3mu4yHbx C24-MOnupHUINPOBAHHBIX
CTEpOJIOB Y pacTeHH U mpocTteimux (puc. 1).
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Pucynok 1. Cxema 6mocunTesa crepornos ¢ yaactueM CYP51.

JaHHbIl  ¢depMeHT paccMaTpuBaeTCs —Kak
MEPCIEKTUBHASA MHUIICHDL JII CO3MaHUA JICKAapCTB
HOBOTO TIOKOJICHUS, ONOKMPYIOMINX SHIOTCHHBIN
CHHTE3 X0JIeCTepHHa. B HacTosmee Bpemst Hanbomee

pacrpocTpaHEHHBIM KJIacCcOM mpenaparos,
MHTHOUPYIOIINX aKTUBHOCTh (DEPMEHTOB ceMeiicTBa
CYP51 sBisitoTcst  a30JbI, UCIOJB3YIOIIUECS

Mpu Tepanuu TrpuUOKOBBIX 3aboieBaHuil. OgHAKO
9TOT KJIacC IIpemnapaToB O00JagaeT ITHPOKHM
CIIEKTPOM JICHUCTBUST Ha [HUTOXpoMbl P450,
YTO TPUBOAWUT K HMHTUOMPOBAHUIO AKTHBHOCTH
UTOXPOMOB, OTBEYAIONINX 32 OMOCHHTE3 JKEITIHBIX
KucnotT, u Apyrux ¢epmenros [5]. Kpome Toro,
0 MHCHHIO psfa aBTOPOB, Aa30Jbl OMAacHO
NPUMEHSATh BO BpPEMsI NMPOTEKAHHUS OEpPEeMEHHOCTH
[6, 7]. Panee yxe npennpuHUMaINUCh IOIBITKU
CO3/1aTh HMHTUOUTOPBl LHUTOXPOMOB CEMEHCTBa
CYP51 nHa ocHOBe aHaJIOroB HUX CyOCTpaToB,
KaK BO3MOXHYK 3aMEHY a30J0B U JpYyrux
MIPUMEHSAEMBIX Ul CHHKEHHS YPOBHS XOJECTEpPHHA

COCJMHEHUH, YTO TO3BOJIJIO OBl MOJYYUTH
nmpemnaparsl, He o00Jlajalolnue TOKCHYECKUMHU
a¢dexramu 3TUX MeauKaMeHToB [8-13].

B HACTOSIITHI MOMEHT H3BECTHEI

3 kpucrammuueckue cTpykrypel CYPS51AlL: Genok
6e3 nurangoB (PDB xox 3JUV) u nBa xomiuiekca
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C a30JIBHBIMH WHTHOUTOPAMH — KETOKOHA30JI0M
(PDB kox 313K) u skonazomom (PDB xom 3JUS)
[14]. Kpome ororo, B 2014 roamy mnomyueHa
KpHUCTaNIMYecKasi CTPYKTypa MOJTHOpPa3MEPHOU
¢dopmbl CYPS1 apoxokeBoro rpuba Saccharomyces
cerevisiae, aMUHOKHUCIIOTHAsI TOCJIEI0BaTEIbHOCTh
KOTOpOro  o0jajjaeT  JOCTaTO4YHO  BBICOKOH
crenenbto romoiorun ¢ CYP51 mnaroreHHsix
rpuboB (62% B orHomenuun CYP51 Candida
albicans, 82% — CYP51 C. glabrata, 60% — CYP51
C. guilliermondii). DTi CTPYKTypHBIC TaHHBIE MOTYT
OBITH HCIONB30BAHBl TSI KOMITBIOTEPHOTO ITOHMCKA
W KOHCTPYHUPOBAHHUS HOBBIX NOTCHIIMATBHBIX
naruoutopoB CYPS1A1 meromamu BHPTYallbHOTO
CKpUHHMHIa  XUMHUYECKHUX 0a3  JaHHBIX H
3D moaenupoBaHUs KOMIIEKCOB Oenok-uran [16].

Panee, nHamu ObUta pa3paboTaHa TeCT-CHCTEMA
st ckpunuara jurangoB CYP51A1 na 0Oase
oroceHcopa “Biacore”, paboTaroIiero Ha TEXHOJIOTH!
MMOBEPXHOCTHOTO IJIa3MOHHOTO pe3oHaHca [17].
[enpro TaHHON PabOTHI OBLT MMOMCK MEPCTIEKTUBHBIX
COCTUHCHUH-TTPOTOTHUIIOB, CTPYKTYPHBIC MOTHBBI
KOTOPBIX MOTYT B AJIbHEHIIIEM OBITh MCIIOIb30BAHBI
JUIL CO3aHUsI HOBBIX HHIMOHTOPOB ITUTOXPOMOB
cemerictea CYPS51, He oOmagarommx MHOOOYHBIM
a¢exTamMu  CymeCcTBYIOIIMX  Ha  JIaHHBIH



Kanyscckuit u op.

MOMEHT IpenaparoB. B kadecTBe MOJAEIBHOIO
(epmenTa st ckpuHuHra JurasgoB CYP51
B JIAaHHOM HCCJIECIOBaHUHM OBII HCIIOJNB30BaH
BoIcoKoounteHHbIN mpemapar CYPS1A1 genoseka.

METOIUKA

Mamepuansi

B pabore ucnonp30Baliv CleAyOLINe PeakTUBBIL:
TyaHUJIUHTHOMOHAT, Tpuc(ruapoKCUMETHII)-
amuHomeran  (Tpuc), w®  OSTHUICH-THAMUHO-
terpaanerar Hatpus (Na-3JTA) denmimerw-
cynbdoHunpTOpH I (OMCD), KyMaccH
OpwimnanToBbId TonyOol R-250 (“Sigma”, CILA);
araposa, u3onponwi-f-D-1-THoranakTonupaHosug
(UIITT), murmorpeuton (“GibcoBRL”, CIIA);
Ni-NTA-Agarose (“Qiagen”, CIIIA); Bacto-
Tryptone, Bacto-Peptone u Bacto-Yeast skcTpakr
(“DifcoLaboratories”, CIIA); Bio-Gel HTP
(“Bio-Rad”, CIIA), 3-[(3-x0omaMHUIOTIPOIHII)-
IuMeTHIIaMMOHKO |-1-ponancynbdonar (CHAPS)
(“Sigma”, CHIA), mumermncynabdokeun (IMCO)
(“Sigma”, CIIIA), xonmentpar HBS-N Oydepa
(100 MM HEPES, pH 7.4 (mpu 10-tm xparHom
paseeaenun), 1500 MM NaCl) (“GE Healthcare”,
CIIIA), stanon 99,5% (“Wako”, SInonus), 1-3Tumn-3-
(3-numetunamMuHOTpONHNI)-Kapooguumu-HCI
(EDC) wu N-runpoxcucykumaumuaa (NHS)
(“GE Healthcare”, CIIA), 10 MM anerarHbIit
oydepe (pH 5,0) (“GE Healthcare”, CIIA),
1 M pactBop osrtanomamuH-HCl (pH 8.5)
(“GE Healthcare”, CIIA). B OuoceHcopHBIX
JKCIEPUMEHTAaX  HCIOJB30BAIM  CTaHIAPTHEIC
orrrrueckue ynnbl CMS (“GE Healthcare”, CIIA).

9Kcnpeccu}z u ouucmka beixa

Jnst paboTsl OBLT HCITOJIb30BaH
BBICOKOOYMIICHHBIH (HEe MeHee 95% 4ucToTHI
no JCH-anextpodopesy B 12% [IAAID)
pexkomOuHauTHBIE CYPS51A1 w4yenoseka. benok
IKCIpPECCHpOBaIM B KiIeTKax E. coli mramma
DHS5a., Tpancopmuposanusix mrazmunHoi JJHK
pCWori+CYP51A1. Kiterku 1oJIBEpraiu
Pa3pyIICHUIO C HCHOIb30BAHUEM TOMOTEHH3aTOpa
Emulsifex C5 (“Avestine”, Kanana), mociie 4ero
Oemok  comroOuIM3MpoBaNIM M3 MeMOpaH
nereprentoM (CHAPS). HepactBopumeiii MaTepuan
yoamsmn  neHtpudyrupopanuem (mpu 35000 g
B teuenne 60 muH). DepMeHT, colepKaNUNCST
B CyINEpHAaTaHTE, OUYWIIAJIA N0 TOMOTEHHOTO
COCTOSIHUS C TPHMEHEHHEM MeTallio-adhGUHHON
xpomatorpaduu (copbert Ni*-IDA cedaposa 6B).
[IpucyrcTByrommii B mpernapare UMUAIA30J1 YISl
C TIOMOIIBI0 aACcOpPOIMOHHONH XpomaTorpadun
(copOeHT — THAPOKCHATIATHUT).

Cnexmpoghomomempuyeckoe mumposanue

CrexTpooTOMETpHUIECCKOE TUTPOBaHHE
CYP51A1 mpoBoamioch Ha CHEKTPOPOTOMETpE
Shimadzu UV-3000. PactBop Oenka B KOHEYHOM
koHueHTpanuu 1 MkM B 50 MM kanuii-pocdarHom
Oydepe, pH 7,4 nomemanu B 18e KtoBeThl (I=1cm).
B ombiTHyro kiooBeTy  100aBISUIM  pacTBOP
HU3KOMOJIEKYJSIPHOTO COEJMHEHUsS B JTaHOJe,
B KOHTPOIBHYIO KIOBETy I0OaBISIM paBHBIH
00béM  pacTtBOpuTens. Pa3HOCTHBIM  CHEKTp
MOTIIONICHHST OeKa PEeTUCTPUPOBAIM B 00JIACTH
350-500 M dyepe3 5 MUH mocle J00aBJICHHS
nmuranga. Korrposip HatuBHOU P450 koHbopmarym
Oenka B KOHII€ TUTpPOBaHUA OCYUICCTBIAINA,
3anuchiBas crexTp nomiomeHus CO-pa3HOCTHOrO
CIIEKTpa  BOCCTAHOBIGHHOW  QopMbl  Oenka
B nuamnazone 400-500 wm. Ilpu mnpoBeneHun
JKCIIepUMEHTa OOBbEMHAsh KOHLIEHTpAllMs ATaHOJIa
B KIOBETE He mpeBbIiaia 3%.

Onpeodenenue KOHCMAaHmbl C653bl6aHUA
cyocmpam-nueano

B kadectBe mapamerpa, XapaKTEpU3YIOIIETO
CBSI3BIBAHWE HU3KOMOJCKYSIPHBIX COCIHHCHUU
B aKTHBHOM IICHTpPE, HCIOIB30BaJM KOHCTAHTY
IHccomManyu  komruiekca (epment-murann (Kp).
Kp ompenensnn, anmpoKCHUMHUpPYs — JIaHHBIE
CIIEKTPOPOTOMETPUIESCKOTO TUTPOBAHHUS HEITMHEHHON
¢yHKmeit mo anroputMmy JleBenbepra-Mapksapara,
peanuzoBaHHOMY B nporpamme Origin (v. 8.1):

[L1+[E* K 5= N[Z]+[E]y* K ) - 4[E][L]

A7 A 2[2L

rie A — aMmIUIMTyAa CHEKTPalbHOIO H3MEHEHUs
IpU KOHLeHTpanuu ymranja [L]; A, .. — ammuryna
CIIEKTPAJIbHOTO H3MEHEHUs MpU HACBILIEHUU
¢dbepmenta suranpom; [L] — KOHIEHTpamwus
JUraja B  TEKyIIMH  MOMEHT  BpEMEHHU;
[E]y — xoHueHTpanus (epMeHTa, B HAIEM Cllydae
CYP51A1, cocrasnsier 1 MkM.

HM3KOMOJZ€KyJZ}Zprl€ CcOeOuHeHUs.

B paboTe OBIIM HCHONB30BaHBI PA3IUYHBIC
CTEpPOMIHBIE W  TEPICHOBHIC  COCAMHCHHUS
pPacTUTENBHOTO W JKUBOTHOTO MPOMCXOKIACHHUS
(tabn. 1). JlaHoctepon OBIT MOMy4YeH OT (DUPMBI
“Sigma” (CHIA). Coenunenus NeNoe 2-20 Obuin
mo0e3Ho mpeaocTasieHsl mpodeccopom Kintya P.
(The Institute of Genetics and Plant Physiology of
the Academy of Sciences of Moldova). Coenunenus
21-39 ObuIM B3ATHl U3 J1AOOPATOPHBIX KOJUIEKLIUN
HU3KOMOJICKYIIPHBIX COCITUHCHUI.
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Tabruya 1. CoequHeHMs, KCIIOJIb30BaHHEIE B padoTe.
CID - PubChem ID (http://pubchem.ncbi.nlm.nih.gov/); HMDB - The Human Metabolome Database 1D
(http://www.hmdb.ca/); ND - HeT naHHBIX.
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Tabnuya 1. CoemuHEeHNUs, UCIIOIL30BaHHBIC B paboTe (MMPOIOIIKECHHUE).
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Tabnuya 1. CoemuHEeHNUs, UCIIOIL30BaHHBIC B paboTe (MMPOIOIIKECHHUE).
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Tlogepxnocmuulil NAA3MOHHBIN PE3OHAHC

Hdns  uccnenoBaHWs — MEXMOJEKYJISPHBIX
B3aUMOJEHCTBUI ObLI HCIIOIBL30BAaH ONTHUYECKUN
ouocencop Biacore 3000 (“GE Healthcare”, CI1IA).
CurHan OuUOCEHCOpa PETHUCTPUPOBAIU B KAXKIOM
KaHajse OMOCEHCOpa HE3aBHCHMO B PE30HAHCHBIX
enununax (RU, 1 RU cooTBeTcTBYeT CBA3BIBAHUIO
1 or Genka/MM* MOBEPXHOCTH ONTHYCCKOTO YHIIA)
U MIPEICTABIISUIM B BUJIE CEHCOTPaMM, MOKa3bIBAIOLINX
ero M3MeHeHHe BO BpeMeHHU. Bce skcnepuMeHTbI
ObUTH BBITTONTHEHBI Tpu 25°C ¢ HCIMOIB30BAHUEM
CTaHJAPTHBIX ONTHYECKUX 4unioB CMS, MOKPBITHIX
CII0eM KapOOKCHMETHIIMPOBAHHOTO JCKCTPaHA.

PaBHOBecHBIE KOHCTaHTHI auccormaruu (Kp)
KOMILIEKCOB HU3KOMOJICKYJISIPHBIX COEJIMHEHUIN
¢ ummoOunuzoBanHeiM CYP51A1 Bwruncnsanu
B iporpamme BlAevaluation v4.1 (“GE Healthcare”).
Cpennsisi BenM4yMHA M CTaHgapTHas omubka Kp
MOJIyYEHbI U3 HE MEHee YeM TPEX HKCIIEPUMEHTOB.

HpueomoeﬂeHue mecmoevlx 06pa31¢06
HU3KOMONEK)IAAPHBIX coeoduHeHull

Huszkomonekymsipasie coequnenust (tadm. 1,
No2-39) pactBopstmi B JIMCO 1o koH1IeHTparmu 3 MM.

Jiis  CHW)KEHHS ONTHYECKHX apTe(aKkToB
B XOJI¢ MIPOBEICHUSI OMOCEHCOPHOTO IKCIIEPHUMEHTA
(bulk-effect)  cremoBanm  HUXECIEAYIOLIEMY
nporokoiy. TecTupyembie coenuHeHUs (MCXOIHBIC
pactBopel 3 MM) pa3BOAWIM JO KOHIICHTPAIUH
100 mxM HBS-N 6ydepom (pH 7,4, 150 MM NaCl,
10 MM HEPES). TecroBble KOHIIEHTpaINH
oOpa3noB g aHanu3a roToBwiau u3 100 MxM
anuKBOT ¢ wucrnoib3oBanueM HBS-N  Oydepa
¢ no6apnenneM JIMCO, KOHIIEHTpAaIUs KOTOPOTO
Oblla  HOpPMaJIM30BaHA IO  KOA(PPUIHCHTY
npenomieHuss cpeasl ¢ 100 MxkM  oOpasuamu
COCIMHEHUH C HCHONb30BaHUEM pedpakromerpa

RX-5000 (“ATAGO”, Snonms). OOpasisl
JAHOCTEPOJa TOTOBUIM aHAJIOTHYHBIM 00pas3oM,
Ho BMecto JMCO wmcnoiap30Bald  STaHOJ.

Bce akcmepuMeHTaNbHBIE 00pa3lbl JTAHOCTEPOIIA
TOTOBWJIMCh HEMOCPEICTBEHHO IEPe HHKCKIUCH
B OHOCEHCOp.

Humodunuzayuss CYP51AI na nogepxnocmu
onmuyeckoeo uuna CM5

B kadectBe pabouero Oydepa HCIOIB30BATH
HBS-N Oydep. KapOokcuiibHbIe TpyTITbl AeKCTpaHa
ObUTH aKTHBUPOBAHBI MYTEM TPOIMYCKaHUS CMECH
paBHbIX 00BEMOB 0,2 M EDC m 0,05 M NHS
B TEUCHWH 7 MUH IPU CKOPOCTH IOTOKA 5 MKJI/MHH
¢ mocnexyromeil mpomsiBkoil Oypepom HBS-N
Ipy TOH JK€ CKOpPOCTM B TedeHuu | MuH.
Hanee ocymectBisiim ummoounuzanuo CYPS1A1
nyTéM MpomyckaHus ero pactBopa (20 Mxr/mi)

B 10 MM anerarnom Oydepe (pH 5,0) mo kanaiam
ontuueckoro yuna CMS B Teuenue 10 muH
npH CKOPOCTH MOTOKa 5 MKJI/MHH.
He mpopearnpoBasmire ¢ 6eIKOM aKTHUBHPOBAHHEIC
KapOOKCHIIbHBIE TPYIIIbI JEKCTpaHa OIIOKUPOBAIN
nporyckanueM 1 M pacrBopa staHomamuH-HCI
(pH 8,5) B TeueHne 1 MHMH HpU CKOPOCTH INOTOKA
5 wMxa/MuH. D¢PGEKTUBHOCT HMMMOOUIU3AINT
cocrapnsina B cpennem 15 ar CYPS51A1 Ha kanai.

B kauecTBe  CpaBHEHHS  HCIOJIB30BAJIH
CBOOONHBIN KaHalm OWOCEHCOpa, B KOTOPOM
HE TPOBOAMIACH UMMOOMITH3AIHS OeKa.

CKpUHUHE HUSKOMOLEKYISPHBIX COCOUHEHUT
Ha cnocobrocms e3aumooericmeosamo ¢ CYP51A1

B kawectBe pabouero Oydepa HCIIONB30BATH
HBS-N oyodep, collepKaIIui JAMCO,
KOHIIGHTpAIUs KOTOPOro ObLTa HOPMAalW30BaHA
o ko3 puImeHTy npenomieHus cpenst ¢ 100 MkM
oOpasnamu coeanHeHnH. CKPHHUHT OCYIIECTBISIN
IyTéM IocienoBarenbHoro npomyckanus 30 MxM
PacTBOPOB HU3KOMOIIEKYJISIPHBIX COCMHEHUH Yepes
onbITHBIH (¢ uMMmoOunuszoBanHbiM CYP51A1)
U KOHTPONBbHBINA (06e3 Oenka) kaHajabl OMOCEeHcOpa
B TEUCHHUE 6 MHH IIPH CKOPOCTH IMOTOKA 10 MKJI/MUH.
[ToBepXHOCTh ONTHYECKOTO YHIIA PEreHEPUPOBAIH
IBYKpaTHOW  HMHXCKIHEH  pereHepamnoHHOTO
pactBopa (2 M NaCl, 0,4% (m/v) CHAPS)
B TeueHue 17 ¢ mpU CKOPOCTH MOTOKA 35 MKJI/MHH.
PesynpraTel CKpHHHHTA OICHHWBAIN TI0 PAa3HOCTH
CHUTHAJIOB OIBITHOTO W KOHTPOJBHOTO KaHAalloB
OuoceHcopa Ha TMOCIEAHEH MUHYTE WHKEKIIMU
pacTBOpa  HU3KOMOJEKYISIPHOTO  COEIUHECHHUS.
OKCHEepUMEHT NMOBTOPSUTH HE MEHee TPEX pas.

DKCIEPUMEHT IMPOBOAMICS II0 AHAJIOTUYHOMN
Metoauke, HO BMmecto JIMCO B pabounii Oydep
JI0OABIISUIN DTAHOI.

Pecucmpayus kunemuueckux napamempos
63aUMOOEUCNBUL HUZKOMONEKYISAPHBIX COCOUHEHUL
¢ CYP5141

B kadectBe pabouero Oydepa HCIONB30BATH

HBS-N oydep, collepKaIInii JAMCO,
KOHIICHTPAIUsl KOTOPOro ObLIa HOPMAalIM30BaHA
mo  kodpdHUIHMEHTy  HpPEeTOMJICHHS  CPEIbl

¢ 100 MxkM obpasuamu coeauHeHUd. PacTBOpbI
HU3KOMOJIEKYJISIPHBIX COEAMHEHUH MpoIycKain
yepe3 KOHTPOJBHBIA M  ONBITHBIA  KaHaibl
OuoceHcopa B TedeHnH 360 ¢ TpH CKOPOCTH
moroka 10 MKJI/MHH B Juana3oHe KOHIICHTpamui
10-100 mxM (coemmuenust NeNel-8, 10-39)
u 1-10 MxM (coenunrenue Ne9). Ilociie okoH4aHUs
UIKEKIUN auccormanuio komiuiekcoB “CYPS1A1L-
HU3KOMOJIEKYJISIPHOE COEAMHEHHUE™ PErucTpUpOBAIN
B TeueHun He MeHee yeM 360 c. IloBepxHocCTh
ONTHYECKOTO0 YHUIA PEreHepUpOBaIM JBYKPAaTHON
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WHKEKIel pereHepaoHHoro pactsopa (2 M NaCl,
0,4% m/v CHAPS) B Teuenne 17 ¢ mpu CKOpoCcTH
notoka 35 Mki/muH. [Ipu pabore ¢ maHOCTEpOIOM
WCIIONB30BAJICS  BBIMICONHMCAHHBII  MPOTOKOIM,
Ho BMecTo JIMCO ucnomnszoBanmu 99% staHod.

PE3YJIbTATBI U OBCYX/IEHUE

B pesynbrare MpOBEACHHBIX MCCICIOBAHHUN
o CBSI3BIBAHUIO pa3IUYHBIX JINTaH0B
¢ nmMmobOmnu3oBaHHeIM CYPS51A1 Ha noBepxHOCTH
ONTHUYECKOTO 4YHWMa ObUIO IMOKAa3aHO, YTO P
COEIMHEeHUN CII0COOCH B3aUMOJIeHiCTBOBATH

¢ ¢epmentom  (puc. 2).  BoabmiMHCTBO
HCIOJIb30BAHHBIX  JUJI1  CKPUHWUHIA  BEIIECTB
MPEACTABISAIOT coboi KOHBIOTHPOBAHHBIC
COCJMHECHUS, COJCPKAIIUE CTEPOUONMOA00HBIN

CTPYKTYpHBEIH 3memeHT. [lpm 3TOoM, B oTimume
oT Ja”ocreposia (TPUPOIHOTO cyOcTpaTa) NaHHBIE
BEIIECTBA  HMMEIOT  3HAYUTEIBHO  OOJBIINN
MOJICKYJISIPHBI BEC W Pa3BETBICHHYIO CTPYKTYDY.
[ coenuHeHuyl, NoKas3aBIIUX YPOBEHb CUTHAIA,
npessimatomuit 15 RU (ypoBeHb oTcedeHust Obul
BBE/IEH HMIIUPUYECKU JUIS BBIOPAKOBKU HalMEHeEe
AKTHBHO CBSI3BIBAIOIUXCS C MMMOOMIM30BaHHBIM

0CJIKOM  COEJMHEHUN,  TIOCKOJbKY  HHU3KHUH
YPOBEHb CBSI3BIBAHUS CBHICTECIBCTBYET O Oojee
HU3KOH CKOPOCTH 00pa3oBaHUs KOMIIJICKCOB

“UMMOOMITN30BAaHHBIA OEIIOK-HU3KOMOJICKYIISIPHOE
COCJIMHEHHUE”), B AKCIIEPHMEHTaX Ha ONTHYECKOM
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Onocencope ObulM ToONydYeHBl 3HadeHHd Kp
KOMILJIEKCOB “CYP51A1-aU3KOMONEKYISIpHOE
coeauHenue”. Takum o0Opa3om, B BBIOOpKE

n3 38 coenWHEHWH METOAOM MOBEPXHOCTHOTO
MJa3MOHHOTO pe30HaHca ObUI0 OOHApPYKEHO
21 coemmHEeHHE, CIIOCOOHOE B3aMMOIEHCTBOBATH
¢ CYPS51A1. Ilpu »srom crneayer OTMETUTH,
470 a(h(PUHHOCTH OOJIBIINHCTBA MPOTECTUPOBAHHBIX
COCIMHEHNH K (EepMEeHTY HECKOJIIBKO HUXe,
4eM MPUPOJHOTOo cyOcTpara JaHocTepoa (Taom. 2).

OpHako HaHHBIE OMOCEHCOpa HE SBISIIOTCS
MoKa3zaTeJeM TOTo, YTO HH3KOMOJIEKYISIPHOE
COCIMHEHHE CHOCOOHO CBSI3BIBATHCS C AKTHBHBIM
IEHTPOM (EepMEHTa M BIHUATH Ha €ro (YHKIIHIO.
Ontuueckuid  OMOCEHCOpP  y4YHMTHIBaeT  BCE
TUINIBI KOHTAKTOB JIMTAHJAOB C TIOBEPXHOCTBHIO
nunopuinbHOro (epmenta. Jlns moATBEpKICHUS
CIIOCOOHOCTH O3THUX COCIWHEHHH CBA3BIBATHCS
C AaKTUBHBIM LEHTPOM (epMeHTa U HU3MEHATH
CIIMHOBOE COCTOSHHE aTOMa >Kele3a reMa ObLIo
MIPOBE/ICHO UCCIE0BAaHUE METOAOM CIIEKTPaIbHOIO
THTPOBAHHUS. Pesynprars OGMOCEHCOPHOr0o
UCCIICIOBaHUS W CIHEKTPAJIBHOTO TUTPOBAHHS
mpenctaBiIeHsl B Tabmume 2. Meromom
CIEKTPAIHHOTO THUTPOBAHUS OBUIO TIOKa3aHO,
9T0 4 COCJMHEHUS U3 ATOH BBIOOPKH: KAIICHKO3HH,
ToJIOTYpuH A, OeTynadolueHTPUON U TeacallOHWH
(12, 26, 29, 34) — crnocoOHBI B3aUMOJICHCTBOBAThH
¢ aktuBHbIM leHTpoM CYPS51A1. Cnenyer orMeTUTS,
9TO IMOJYYCHHBIE C TIOMOIIBIO OIITHYECKOIO
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Pucynok 2. Pe3ympraT CKpHHHHTa HHU3KOMOJCKYISIPHBIX COCAMHEHHH Ha CIIOCOOHOCTH B3aMMOICHCTBOBATH
¢ CYPS1AL in vitro. Konnentpanus oopasioB — 30 MkM.
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Kanyscckuit u op.

Tabnuya 2. Koucrantel nuccounanuu kKomiuiekcoB CYPS51Al ¢ HH3KOMONEKYISAPHBIMU COCTUHCHHSIMH,
MOJTyYCHHBIE C TIOMOIIBIO ONITHYECKOTO OMOCEHCOPa U CIIEKTPAILHOTO TUTPOBAHUSI.

K, kommirekca ¢ CYP51A1, meM
Ne coenmanennn Coenunenne
baocencop CuexrpajnsHoe THT POBAOHE

1 JlarocTepon 2,10+ 0,32 5,75 £ 0,49%
3 Acmapaxozun C ND ND

5 TomaTozmy 14,90 + 2 38 ND

7 F-rutonum 62,00+ 1054 ND

8 Dynxuozun H 2410+ 337 ND

9 Kancuxozug A 6,67+1,27 ND

10 IpeTononaronaTosuy G ND ND

11 ToMaTOHHH ND ND

12 Kancuxozun 18,70 £ 337 2.42+072
13 ®ynxuozua F 027+ 0,05 ND

18 AneTar 6eTa-cHTOCTEpHIA 11800+ 236 ND

19 Lera-cHTOCTEpHH 3,56 + 0,61 ND

24 ManrTo3un OeTyIHEA 26,00 + 3,64 ND

26 l'onorypun A 19,50+ 3,71 78,10+ 11,70
27 Juraronns 27.00 £ 459 ND

28 Kaynozun D 5,30 £ 0,90 ND

29 Berynmadommentpron 700126 3,04+ 052
30 Crazomosuy B 9001135 ND

31 ManrTozH/1 X0JIeCTepHHA 7,70+ 1 46 ND

34 Teacanonun 140,00 + 25,20 21,96+ 440
36 Craxonosuy C 60,00+ 13,80 ND

37 Kaynozun C 18,00 + 3,06 ND

[Ipumeyanue: ND - 3adukcupoBaTh 3HaYMMBbIC MapaMeTpbl B3aUMOJCHCTBHS HE YNAJIOCh. * - 110 JaHHBIM

npeapaymux pador [14].

O6uoceHcopa 3HaueHuss Kp Ui KOMIUIEKCOB
HU3KOMOJIEKYJSIpHBIX coenuHenuit ¢ CYPSIAL
omIMYaroTcsa OT 3HaueHul Kpy, MolydyeHHbIX B X01e
9KCIEPUMEHTOB IO CIEKTPOPOTOMETPUUECCKOMY
TUTpOBaHUIO.  JIaHHBIM  pe3ynbTaT  MOXKET
HMETh HECKOJIbKO 00biAcHeHWi: 1) pasHas
MIPOYHOCTh KOMIUIEKCOB, HAXOAALIMXCS B PAacTBOPE
Y Ha MOBEPXHOCTH ONTHYECKOTO YuIa; 2) JIUraHabl
MOTYT  B3aUMOJEHCTBOBATH C  Pa3IMYHBIMU
ydacTKaMu (pepMeHTa.

Takum o0pa3oM, B pe3yabTare MPOBEICHHBIX
UCCIICIOBaHUM OBUT OOHAPY)KEH Psi HPUPOTHBIX
TEPIEHOBBIX COCIMHEHUH, SIBIISTFOLIIUXCS
CTPYKTYPHBIMU aHAJIOTaMH HPUPOJHOT0 CyOcTpara
JaHOCTEPOSa, U CIOCOOHBIX B3aUMOJAEHCTBOBATH
¢ aktuBHbIM 1HeHTpoM CYP51Al. IlomyuenHble
JAaHHBIC  pACHIMPSIOT  CIICKTP  COCOUHCHHUI,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHBI B KaueCTBE
cnenuduuecknx uarHONTOpoB CYPS1A1.

3AK/IIOYEHUE U BbIBO/IbI

[IpoBenena »s¢¢dexkTuBHAST UMMOOMIH3AIUSI
BBICOKOOYHIIIEHHOTO  (PEpPMEHTHOTO Tperapara
CYPS1ALI uenoBeka Ha MOBEPXHOCTH ONTHYECKOIO

ouocencopa. C HCIOIB30BAHMEM COUYCTAHHS
METOJIOB MTOBEPXHOCTHOTO MJIA3MOHHOTO
pe3oHaHCa W CIEKTPAIbHOTO  TUTPOBAHUSA
ObLT ocymiecTBiieH ckpuHUHT JmrangaoB CYPS1AL
B psily MPUPOIHBIX coenuHeHud (38 coenuHeHMi,
CTPYKTYPHBIX aHAJOTOB JJAHOCTEPOJIA), TIOIYYEHHBIX
W3  YHUKaJbHBIX  HCTOYHUKOB (pactrenuit
U MOPCKHMX O€CMO3BOHOYHBIX). ODd(heKTHBHOE
B3aUMOJICHCTBHE C AaKTUBHBIM IICHTPOM OBLIO
3apEerucTPUPOBAHO [JI1 YETHIPEX COCAMHEHUI:
KaIllCUKO3WHA, TOJIOTYpHHA A, OeTynadoIreHTproIa
Y TeacarioHWHa.

Aemopul svipasicaiom 2ny60KyIo
npusnamenvnocms  npogeccopy  Kintya P,
(The Institute of Genetics and Plant Physiology
of the Academy of Sciences of Moldova)
3a npedocmasiientvie 06pazybl HUKOMONEKYIAPHBIX
coeOuHeHull. Paboma ovLIa 8bINOJIHEHA
npu Gunamncosoil noooepoicke epanma
“14-04-31816 mon_a” PODU.
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THE SCREENING OF THE INHIBITORS OF THE HUMAN CYTOCHROME P450(51)
(CYP51A1): THE PLANT AND ANIMAL STRUCTURAL LANOSTEROL'S ANALOGS

L.A. Kaluzhskiy', O.V. Gnedenko', A.A. Gilep’, N.V. Strushkevich’, T.V. Shkel’, M.A. Chernovetsky’, A.S.
Ivanov', A.V. Lisitsa', A.S. Usanov’, V.A. Stonik’, A.I. Archakov’
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‘Elyakov Pacific Institute of Bioorganic Chemistry FEB RAS, Vladivostok, Russia

The cholesterol biosynthesis regulation is the important part of the hypercholesterolemia diseases
therapy. The inhibition of the post-squalene cholesterol biosynthesis steps provide the alternative to classic
statin therapy. Sterol-14o-demethylase (CYP51) is one of the hypothetical targets for it. In this work
the screening of the ability to interact with human CYP51 (CYP51A1) for the nature low-weight compounds
with steroid-like scaffold were performed by integration of the surface plasmon resonance biosensor and
spectral titration methods. The results of the selection were 4 compounds (betulafolientriol, holothurin A,
teasaponin, capsicoside A) witch had high affinity to the CYP51A1 active site. These data extend the range
of compounds which may be used as specific inhibitors of CYP51 and give the permission to suggest
the dynamic of the enzyme.

Key words: surface plasmon resonance, optical biosensor, spectral titration, cytochrome P450,
CYPS51, triterpenes.
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