MHUHUCTEPCTBO OBPASOBAHMSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHNM T'OCYIAPCTBEHHBIA YHUBEPCUTET
BUOJOTHYECKHA ®AKYJIBTET
Kadenpa renernku

['VIHBIN
EBrennii CepreeBuy

I'ETEPOJIOI'MYECKHUASA SKCITPECCHUA U OYUCTKA
PEKOMBHUHAHTHOM 7A-TUJPOKCHJIA3BI YEJIOBEKA 1 CKPUHUHT
JIMTAHAOB CPEAU CTEPONI0B AHAPOCTAHOBOI'O PAJA

AHHOTaAIMA
K IUTUIOMHOU padoTe

HayuHb1i1 pyKOBOIUTEIIB:

K. X. H., C.H.C. JJaboparopuu
OenKOBOM UHXEHEepUU
NBOX HAH benapycu

s1. B. Ilnuenko

Mumnck, 2019



PE®EPAT

Junnomuas pabora 45 ctp., 20 puc., 2 Tadn., 59 uctoyx.

MOHOOKCHUI'EHA3BI, MUTOXPOMEI, CITACTUYECKAA
[TAPAITUJIETI A SA, CYP7BI, MVYTALUA F4701,
CIIEKTPO®OTOMETPUYECKOE TUTPOBAHUE, YCKOPEHHAA

MOJIEKVIIAPHASA JUHAMUKA, 'ETEPOJIOTMTYECKA A SKCITPECCHUAL.

OObekT wuccienoBanusi: PekoMOMHAHTHBIA (EpMEHT MyTaHTHas 70-
THAPOKCUIIa3a YeJIOBeKa ¢ aMUHOKHUCIOTHOU 3ameHor Phe 470 lle, momy4yeHHbIN
IIyTEM TeTEPOTOTHIECKON IKCIIPECCHUH.

Ileas paGotrel: IlodyyuTh OYMILEHHBIM Mpenapar PEKOMOMHAHTHOTO
dbepMeHTa cTepoul 70-TUAPOKCUIIA3bl YETIOBEKA C aMUHOKHUCIOTHOM 3ameHoi Phe
470 Ile u mpoBEeCTH CKPUHUHT JTUTAHIOB CPEAU CTEPOUJIOB aHIPOCTAHOBOTO PsJIa.

Metoast  uccnenoBanusa: I[P, HonooOmeHHas  xpomarorpadus,
MataitauHHass XpoMarorpadus, CieKTpoPOTOMETPUUECKOE TUTPOBAHUE.

B nanHoi1 paboTe OblIa CKOHCTPYHpOBaHA CHCTEMA ISl T€TEPOJIOTNYECKOTO
NOJIyYeHHs] PEKOMOMHAHTHOIO (hepMEeHTa CTEPOU] 70a-TUAPOKCUIIA3bl YEJIOBEKA C
amMuHOKHUCI0THOM 3ameHoi Phe 470 Ile. beuia pa3paboraHa u ONTUMU3HpPOBaHA
METOJMKa, MOJ0OpaHHBI ONTUMAJIbHBIE YCIOBHS ISl SKCIPECCUU W BBIICICHUS
ueneBoro Oenka. CHOpOrHO3UPOBAHBI W AKCHEPUMEHTANIBHO MOITBEPHKACHBI
U3MEHEHNsT B IPOCTPAHCTBEHHOM CTPYKType MYTAaHTHOM crepoun 7/a-
TUAPOKCUIIA3bl YEJIOBEKa, @ UMEHHO YCTAaHOBJIEHO, YTO aMUHOKHCIOTHAs 3aMeHa
Phe 470 Ile yBenuuuBaeT CTaOUIBHOCTh U JKECTKOCTH CTPYKTYphl OEJIKOBOM
MOJIEKYJIbI. BBl MONMy4YeH OYMILEHHBI FOMOIEHHBIM Ipenapar peKOMOMHAHTHOIO
dbepmenta CYP7B1 F4701, xotopwiii B pganbpHeilieM ObUT KMCHOJB30BaH ISt
MPOBEJICHNS CKPUHHUHIA JIUTAaHI0B CPEId CTEPOUIOB aHAPOCTAHOBOTO Psia.

Pe3ynbTarsl CKpMHUHIA JIMTaHAOB YKa3blBAIOT Ha TO, YTO M3MEHEHHUS B
IPOCTPAHCTBEHHOW CTPYKTYpE€ BbI3BaHHbIE aMMHOKHUCIIOTHOM 3ameHoi Phe 470 Ile
TaK)K€ 3aTparuBalOT CTPYKTYpY AaKTUBHOIO ILIEHTpa. VI3MeHeHus B CTPYKType
aktuBHoro uneHrpa CYP7B1 mnpuBenmn K UM3MEHEHUSAM €ro XUMHUYECKHX
XapaKTepUCTHK.

Omnpenenensl Gpapmakodopusie ocodeHoctu auranaoB CYP7B1 F4701.



POD®EPAT

Jpimiomuas padota 45 crap., 20 mai., 2 tabm., 45 KpblHak.

MOHAOKCITEHA3bI, HBITAXPOM, CIIACTBIYHAA ITAPAIUIEI'TA
SA, CYP7BI, MyTalis F701, CIIEKTPA®OTAMETPBLIYBICKAE
TBITPABAHHE, [ITACKOPAHHAA  MAIJIEKVJIAPHAA  JIbIHAMUKA,
['ETEPAJIATMTYHA A DKCPOCIA.

Al'ext nacnenaBaHHs: PakamOiHaHTHBI  (epMEeHT MyTaHTHal 7a-
TUAPOKCUIIAa3bl 4YajaBeka 3 amiHakicioTHail 3ameHail Phe 470 Ile, arpeimans
IUIAXaM T[eTepOJOTMYECKOM AKCIpACil. ATphpIMallb BbIYBIIIYAHBI  Ip3Hapar
paKkamOiHaHTHAra pepMeHTa CTIPOI] 70-TUAPOKCUIIA3hl YallaBeKa 3 aMIHAKICIOTHBI
3ameHaii Phe 470 Ile 1 mnpaBecli CKPBIHIHT JIMTAHJIOB CSIpOA  CTAIpoiaay
aHAPOCTAHOBOTO ILI3pary.

Mertapl JaciaeaaBaHHs: [111P, 10HaaOMEHHast xpamararpadis,
MatautauHHas Xxpamararpagis, CieKTpaoTaMeTpbIUbICKae THITPABAHHE.

VY nanzenail mpanpl Obula CKaHCTPYSIBaHas CiCTAMA JJI TE€TEPOTIOTrHYECKOro
aTppIMaHHs pPAKaMOIHAHTHBIA (PEepMEHTa CTIPOi] 70-TUAPOKCUIIA3bl YalaBeka 3
amiHakicioTHel 3ameHail Phe 470 Ile. beua pacnpanaBana 1 anTbIMi3aBaHa
METOJbIKa, ManadpaHbls anThIMalIbHBIA YMOBBI JJisi HKCHPACIl 1 BBUIYYIHHI
MaTaBara Osnky. CrnparHazaBaHbl 1 3KCHEPbIMEHTaJIbHA NAlBEPIKAHBI 3MEHBI ¥
npactopaBail CTPYKTYypbl MYTAaHTHOM CT3pO1J 70-THAPOKCHIIA3€ YajlaBeKa, a
MEHaBiITa YCTaHOVJIEeHa, IITO aMmiHakicaoTHbl 3ameHa Phe 470 Ile mamsmiuBae
cTabUIbHACIL 1 KaJsIHACIl CTPYKTYpbl OsJKOBail MalsieKysbl. BbIy aTpbIMaHBbI
BBIUBIIIYAHBl FaMareHHbl Npa3napar pikamOiHaHnTHara gepmenta CYP7B1_F4701,
K1 ¥ anedbiM Obly BBIKAPBICTAHBI 711 TPaBA3€HHS CKPBIHIHTA JIUTAHIOB CAPOJT
CTAPO1JaY aHIPOCTAHOBOIO LIAPATY.

BbIHIKI CKpBIHIHTAa JIMTAHAOB I[1aKa3Balollb Ha TOE, INTO 3MEHBI ¥
npactopaBail CTPYKTYphl BBIKJIIKaHbISI aMiHakicaoTHbI 3ameHail Phe 470 Ile
TakCcaMa 3aKpaHalolUb CTPYKTYpy akTblyHara IPHTPA. 3MEHBl Y CTPYKTypbI
akTeryHara 1PHTpa CYP7B1 npbIBsiili 1a 3MeHaY SIr0 XIMIYHBIX XapaKTapbICTHIK.

Br1znauansl papmakodopubie ocodenocti urangos CYP7B1_F4701.



ABSTRACT

Graduate work 45 pages, 20 figures, 2 tables, 59 sources.

MONOXYGENASES, CYTOCHROMES, SPASTIC PARAPLEGIA S5A,
CYP7B1, MUTATION F470I, SPECTROPHOTOMETRIC TITRATION,
ACCELERATED MOLECULAR DYNAMICS, HETHROLOGICAL
EXPRESSION.

Research object: Recombinant human mutant 7o-hydroxylase with the
amino acid substitution Phe 470 Ile, obtained by heterologous expression.

Aim of this study is obtain a purified recombinant enzyme preparation of a
human steroid 7a-hydroxylase with the amino acid substitution Phe 470 Ile and
screening for ligands among the androstane steroids.

Research techniques: PCR, Ion exchange chromatography, matlaphine
chromatography, spectrophotometric titration.

In this work, we designed expression system for heterologous production of
a recombinant human steroid 7a-hydroxylase with the amino acid substitution Phe
470 Ile. The technique was developed and optimized; we selected the optimal
conditions for the expression and isolation of the target protein. Changes in the
spatial structure of the human mutant steroid 7a-hydroxylase are predicted and
experimentally confirmed, namely, it was established that the amino acid
substitution of Phe 470 Ile increases the stability and rigidity of the protein
molecule structure. A purified homogeneous preparation of recombinant enzyme
CYP7B1 F4701 was obtained, which was later used to screen for ligands among
androstane steroids.

The results of ligand screening indicate that changes in the spatial structure
caused by the amino acid substitution Phe 470 Ile also affect the structure of the
active center. Changes in the structure of the active center of CYP7BI1 led to
changes in its chemical characteristics.

The pharmacophore features of CYP7B1_F470I ligands were determined.



