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OOBEKTOM WUCCIeIOBaHMsS OBLTM aHHOTUPOBAHHBIC ITOCIEAOBATEIHEHOCTH
IUTOXpoMOB P450 HaCEKOMBIX U3 TEHOMHBIX TaHHBIX.

[lenpro paboThl ObLIa OIlEHKA NMPUMEHHUMOCTH METOJIOB YaCTOTHOI'O aHaju3a
AMUHOKHMCJIOTHBIX TOCJICIOBATEABHOCTEN ISl ONpEACICHUs] KOHCEPBATUBHBIX U
BapuaOENbHBIX YAaCTOTHBIX XAPAKTEPUCTUK pPaA3IMYHBIX TIpynn muToxpomoB P450
HaCEKOMBIX.

OcHOBHBIEC METO/IBI HICCIIeAOBaHUs: (GUIbTpanus (HaiioB HA OCHOBAHHH METOK,
BCKTOPU30BAHHBIE  BBIYMCJICHUS, YHCICHHOE KOJWPOBAHME aMHUHOKHUCIIOTHBIX
MOCJe0BaTEIbHOCTEH  4epe3  (PU3UKO-XMMHUYECKHE  MapamMeTpbl, YacTOTHOE
npeodpazoBanue Pamanymxana-®dypre, yCTAaHOBIECHUE KOHCEPBATHUBHON YacCTOTHOM
XapaKTEPUCTUKU Yepe3 MO/ICIb PE30HAHCHOTO Y3HABaHUS.

B pe3ynprare NpOBENEHHOIO MCCIEIOBAaHUA IIOKa3aHa IPUMEHUMOCTh
YaCTOTHOTO TMPeoOpa3oBaHUsl MOCJIEAOBATEILHOCTEN JUIsl aHaldu3a CTPYKTYPHBIX
ocoOenHoctet nuToxpomoB P450 Hacexkombix. IlokazaHo, YTO HCHOJIb30BAHUE
pa3iaMuYHBIX (PU3MKO-XUMUYECKUX [MapaMeTpoB [UIsl YHMCIEHHOIO KOJIWPOBAHUSA
MOCJIEA0BATEIBHOCTEN aMUHOKHUCIIOT MTO3BOJISIET AHAIIM3UPOBATH PA3JIMYHbIE CBOKCTBA
NEPUOJIMYHOCTh CTPYKTYpPbl M HE BIMSAET HAa KayecTBO aHaldu3a Ipu BbIOOpE
peneBaHTHOro napamerpa. OrnpeziesieHa KOHCEPBATUBHOCTD B CTPYKTYPE LIUTOXPOMOB
P450 HacekOMBIX EPUOANYECKUX CTPYKTYP AJIUHOW, KpaTHOU 4 1 6 aMUHOKHUCIIOTaM,
YTO COOTBETCTBYET KJIFOUEBBIM 3JIEMEHTAM BTOPUYHOM CTPYKTYphI CylepceMencTBa.
JleMOHCTpUpy€eTCS BIHMSIHUE HA YAaCTOTHBIE XAapPAKTEPUCTHUKH LUTOXpoMoB P450
(YHKIIMOHATIBHBIX, CTPYKTYPHBIX U 3BOJIIOIIMOHHBIX 0COOEHHOCTEN U BO3MOXKHOCTh UX
JETeKIUU METOJaMH YacTOTHOrO aHaiu3a. B pesynbrare paboThl CO3MaHBI
IpOrpaMMHBIE HMHCTPYMEHTBHI JJii aBTOMATHYECKOTO HCIOJIb30BAaHUS METOIUK
YaCTOTHOTO MPeoO0pa30BaHUsl, MOKA3aBIINX CBOIO TPUMEHUMOCTb.
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I[TASHABAHHA

Al'ektam macienaBaHHs ObUII aHATABaHBIS TMACTAIOYHACI mbITaxpoMay P450
HACSIKOMBIX 3 TCHOMHBIX J1a][3CHBIX.

Mbraii paboThl OblIa alPHKa JacTacaBajbHACIl METajay 4yacTOTHAra aHamizy
aAMIHAKICJIOTHBIX  MACIAOYHACLSAY s BBI3HAUDHHS  KAHCAPBATBIYHBIX 1
BapbIsIOCIIBHBIX YACTOTHBIX XapaKTapbICTBIK PO3HBIX Tpyn mbiTaxpomay P450
HACSKOMBIX.

ACHOVHBIS METa/bl laciie/laBaHHs: QiapTpaBaHHe (ailyiay Ha majcTaBe Ma3HaK,
BEKTapbI3aBaHbIsl  BBUIIYPHHI,  KOJbKaCHae  KaJaBaHbHE  aMIHAKICIOTHBIX
naciasioyHacIsy mpa3  (i3ika-XiMIUHBISL TapaMeTphbl, YacTOTHAE IepayTBapIHHE
Pamanymkana-®dyp'e, ycraigBaHHe KaHCEpBaThIYHAW YacTOTHANl XapaKTapbICTBIKI
pa3 MaJ31b pI3aHaHCHAra na3HaBaHHS.

Y BBIHIKY mpaBea3eHara JacielaBaHHs [aka3aHas JacTacaBalbHACIb
YacTOTHAra nepayTBapIHHI NacsA0YHACUAY IS aHANI3y CTPYKTYPHBIX acabJiiBaciisy
ubitaxpomMay P450 nHacskombix. [lakazaHa, mTO BBIKAPBICTAHHE PO3HBIX
¢b13ikaxiMIUYHBIX ~MapaMeTpay Juis KoJIbKacHara KaJaBaHHS —MAaCIs0yHACIISY
aMIHaKICJIOT J1a3Bajisie aHali3aBallb PO3HBIS YIACHIBACI MEPBISABIYHACII CTPYKTYPHI 1
He YIITbIBac Ha SKACIh aHAI3Y MPBI BRIOAPHI PAJICBAHTHBIX MMapamMeTpay. BeizHauaHa
KaHCEpBaTbIyHAClb Y CTPYKTYphl LbITaxpoM P450 HacAKOMBIX NEPBISIBIYHBIX
CTPYKTYp JHayKbIHEH, KpaTHal 4 1 6 aMiHaKiclIOTaM, INTO aJAraBs/iac KIOUYaBbIM
AJIEMEHTaM JIpyracHail CTPYKTypbl cylepceMencTBa. [[amaHcTpyenna yruibly Ha
JaCTOTHBIS XapaKTapbhICTBIKI IbITaxpoMay P450 yHKIBISHATBHBIX, CTPYKTYPHBIX 1
ABAIONBIMHBIX acabmiBacisly 1 MardpIMacilb 1X JITIKIBII MeTajaMi 4YacTOTHara
aHai3y. Y BBIHIKY IpaIbl CTBOPAHBI MPArpaMHbBISA THCTPYMEHTHI JIJIS ayTaMaThluHara
BBIKAPBICTAHHS METOJBIK YacTOTHAara TiepayTBapdHHSA, sKisd Takasajal CBaro
JlacTacaBajbHACIIb.
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The object of the study was the annotated cytochrome P450 sequences of insects
from genomic data.

The aim of the work was to assess the applicability of the methods of frequency
analysis of amino acid sequences to determine the conservative and variable frequency
characteristics of various groups of cytochromes P450 in insects.

The main research methods: label-based file filtering, vectorized calculations,
numerical encoding of amino acid sequences by physicochemical parameters,
Ramanujan-Fourier frequency transform, establishing conservative frequency
characteristics through a resonant recognition model.

As a result of the study, the applicability of the frequency transformation of
sequences to the analysis of the structural features of cytochromes P450 insects was
shown. It is shown that the use of various physicochemical parameters for the
numerical coding of amino acid sequences allows for analysis of various periodical
properties of the structure and does not affect the quality of the analysis when choosing
the relevant parameters. The structure conservation in insect cytochromes P450 of
periodic structures with a length of 4 and 6 amino acids has been determined, which
corresponds to the key elements of the secondary structure of the superfamily. The
effect on the frequency characteristics of cytochromes P450 by functional, structural
and evolutionary features and the possibility of their detection by the methods of
frequency analysis is demonstrated. As a result of the work, software tools have been
developed for the automatic use of frequency analysis techniques that have shown their
applicability.



