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PED®EPAT
Kanckas Yabsana JImurpueBna

Junomuas padora, 39 c., 7 puc., 2 Tabi., 37 UICTOUHUKOB.

AHanmn3 B3aUMOJECHUCTBUS CTEPOHJ /O-THAPOKCHUIA3BI C MOBEPXHOCTHIO
JTMOKCHUIA TUTaHA

Obvexmamu ucciedosanus B padboTe SBISITUCH:

1) 3o1p gUOKCHAA TUTAHA

2) PexomMOuHaHTHBIM (EPMEHT CTEpOuA 70-THAPOKCUIA3a 4YEJIOBEKa
(CYP7BI1)

L]env pabomol: n3ydeHnue BO3MOKHOCTH UCTIOJIb30BaHUsT HaHo4dacTull Ti0,
st (DOTOXMMHUUYECKOTO BOCCTAHOBJICHHSI CTEPOMWJ 70-THAPOKCHIIA3bl UYEIOBEKA
(CYP7B1).

Memoowvl u memooonocus uccie008anul.

B nannoit pabore ObuUTM CHHTE3MPOBAHBI HAHOYACTHIIHI JUOKCHAA TUTaHA
30J1b-T€JIb METOJOM, OLIEHEHbl pa3Mmepbl yactul TiO, ¢ NOMOLIBID METona
JTMHAMUYECKOTO PACCeSHUS CBETa, W3y4deH (DA30BBIM COCTAB CHUHTE3UPOBAHHOTO
JUOKCUJAa TUTaHA  METOAOM  peHTreHodazoBoro  ananmm3a. [IpomeaeHo
BOCCTAHOBJIEHUE cTepou] 7a-ruapokcuiasel yenoeka (CYP7B1) xumuueckum u
dbepMeHTaTUBHEIM TyTeM. Takke mpoBeAeHO (OTOXUMHUYECKOE BOCCTAHOBIICHUE
crepous; 7o-ruapokcunasbl udenoBeka (CYP7B1) nHaHouacTuilamMmu AuoOKCHIIA

THUTaHa.
HayuHaﬂ HOBU3HA.

B ocHOBHOM (oTokaTanuTuyeckass akTUBHOCTb JUOKCHJA THUTaHAa M3y4deHa
JUISL ITPOLIECCOB OKUCIIEHUSI OPTaHUYECKUX MOJIEKYJI POAYKTaMHU B3aUMOICHCTBUSA
(OTOreHEpUPOBAHHBIX 3apsAJ0B C MOJIEKYJaMH KHCIOpOJAa, BOJOW WU
noBepxHocTHbiMM ~ OH-rpynnamu.  Bo3moxHocts  3amensl  HAJI®H B
KaTaJIUTUYECKOM IUKIE OENKOB (OTOT€HEPHUPOBAHHBIMU JJEKTPOHAMHU B
JauTepaType ommucaHa KpaitHe ¢parmenrtapHo. [IpakTudeckass MepcreKTUBHOCTD
IIOJIyYEHHBIX PE3yJbTAaTOB 3aKJIIOYAECTCS B BO3MOXKHOCTH  HMCIIOJIb30BaHUsA
(pOTOKATATUTUYECKOTO BOCCTAHOBIICHUS CTEPOUJ 70-TUAPOKCUIIA3bl YEJIOBEKA B
IPUCYTCTBUM HAHOYACTUL[ JUOKCUIA THUTaHa Uil CEJIEKTUBHOIO IPOBEICHUS
KaTaJIUTUYECKUX peaklUil JAHHOTO OeKa.



ABSTRACT
Kapskaya Ulyana Dmitrievna

Thesis, 39 p., 7 fig., 2 tab., 37 sources.

Analysis of the interaction of 7a-hydroxylase with titanium dioxide surface

The objects of research in the work were:

1) Titanium dioxide sol

2) Recombinant enzyme human 7a-hydroxylase steroid (CYP7B1)

Objective: investigation of the possibility of using TiO, nanoparticles for
photochemical reduction of human steroid 7a-hydroxylase (CYP7B1).

Research methods and methodology:

In this work, titanium dioxide nanoparticles were synthesized by the sol-gel
method, TiO, particles size was estimated using the dynamic light scattering
method, and the phase composition of the synthesized titanium dioxide was studied
by X-ray phase analysis. A steroid human 70-hydroxylase (CYP7B1) was reduced
chemically and enzymatically. A photochemical reduction of a human 7a-
hydroxylase steroid (CYP7B1) by titanium dioxide nanoparticles was also carried
out.

Scientific novelty:

Basically, the photocatalytic activity of titanium dioxide has been studied for
the oxidation of organic molecules by the products of the interaction of
photogenerated charges with oxygen molecules, water, or surface OH-groups. The
possibility of NADPH replacement in the catalytic cycle of the protein by
photogenerated electrons is described in the literature in an extremely fragmentary
way. The practical promise of the results obtained is the possibility of using
photocatalytic reduction of a human steroid 7o-hydroxylase in the presence of
titanium dioxide nanoparticles for selective catalytic reactions of this protein.
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Amnauni3 y3aeman3estHHsI 70-TiApaKcisia3bl 3 TaBEPXHSN ABIAKCiTy ThITaHA

AG'exkTami macienaBaHHs ¥ TIparbl 3'sTYIISITICS:

1) 30716 nblaKCiAy ThITaHA

2) Paxam6GinaHTHBI (hepMeHT cTIpoia 7a-riapakcinassl yanaBeka (CYP7BI1)

MbTa paloThl: BHIBYUSHHE MakKiIiBaulll BhIKApbICTaHHS HaHadacuiHak TiO,
115 (hoTaxiMivHara ajgHayaeHHs cTapoin 7o-riapakcinasbl yanapeka (CYP7BI).

Mertanpl 1 MeTaaIoris gaciaeaBaHHsIY:

VY nmanzeHail mpaibl ObUTI CIHT?3aBaHbl HAHAYACIHILBl JIBISKCIYy TBITaHY
MeTaJaM 30Jb-Teisl, aipHeHsl namepbl yacuin TiO, 3 gamamorail mertamy
JpIHaMIYHara pacceBaHHs CBSTJIa, BbIBy4aHbl (pa3aBbl CKJIaJ CiHTI3aBaHara
JBIAKCIAY ThITaHA METajJaM peHTreHadaszaBara ananizy. [IpaBen3ena agnayienHe
cmpoin 7a-rigpakcinazsel yanaBeka (CYP7B1) ximiuHbiM 1 (epMeHTaTHIYHBIM
nuisxam. Takcama TipaBen3eHa (OTaxiMiuHBIX —aJHAYJIeHHE CTIpoin  7o-
riipaKcina3el YajaBeka 3 JarnaMorail HaHadaclill AbISKCITy ThITaHa.

HaBykoBas HaBi3HA:

VY acHOVHBIM (hoTOKATATITRIYHAS AKTHIYHACIIH JBISIKCITY THITAHA BBHIByYaHA
JUIS TIparpcay aKiCIeHHS apraHidyHbIX MajeKysl NpaayKTami Y3aeMmaJ3esiHHS
¢doTareHepbIpaBaHbIX 3apajgay 3 MajeKyjaami Kiclapoay, Baloil Il maBApXOYHbBIMI
OH-rpynami. Marueivaciie 3amensl HAJI®OH ¥ katamiTeraabpIM 1BIKIIE OsUTKa
dboTareHepeIpaBaHHbBIMI  JIGKTpOHaM1  y  JiTapaTypbl  amicaHa  BeJbMI
¢parmenTapHa. [IpakTeIdyHas MEPCIEKTHIYHACIIh aTPHIMAHBIX BBIHIKAY 3aKJIFOUaHa
¥ MaryeIMaciii BBIKapbICTaHHS (OTaKaTaTUThIYHAra aaHAYJICHHS 70-TiIpaKciiaa3sl
qajmaBeka ¥ TMPBICYTHACI HAHAYACII MABIAKCINY ThITAaHA JJIA CEJCKThIyHara
MPaBSI3CHHS KaTATITBIYHBIX PIAKIIBIN Taa3eHara OsuiKy.



