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PED®EPAT

Hunmomuas padora 51 c., 14 puc., 1 Tad:m1., 42 UCTOYHUKA.

KuroueBbie cjioBa: O€lI0K-KOAUPYIOLIUE T€HbI, MUTOXOHIPUAIbHBIA T€HOM,
CKOPOCTb 3BOJIIOIUH, ITOJTYKECTKOKPBLIBIE.

OO0beKT uccief0BaHNsA: OCIOK-KOIUPYIONINE YYACTKH MHTOXOHIPUATIBHBIX
T€HOMOB I10JIy’KECTKOKPBUIBIX HACEKOMBIX.

Heasb: mnpoBemeHue aHanm3a pacuyéra CKOPOCTH DBONIONHU  OEIOK-
KOAUPYIOMIMX YYaCTKOB B MHUTOXOHJIPHAIEHOM TE€HOME TONTYKEeCTKOKPBLIBIX
HACEKOMBIX.

Marepuajbl 1 MeTOAbI MCCJIACAOBAHMS: MUTOXOHJIPUAIBHBIE TE€HOMBI 67
BUJIOB TJeH, 15 BUAOB OCIOKPBLUIOK, 178 BUIOB LIMKA0K, 7 BUIOB KOKIU, 44 BUIa
ncwuua U 137 BUIOB KJIIOIIOB U3 reHeTuueckou 0asel maHHbeIXx GenBank. Metoasr:
OnonHpoOpMaTUUECKHUE, KOMITbIOTEPHBIE.

B pesynbrare uccienoBarenbCckoil padoThl ObLI MPOBEAEH NONAPHBIA pacyET
dN/dS no xomoHam MeXAy KOMIO3UTHBIMH MOCIEI0BATEILHOCTAMU 462 BUAaMU
MOJTY>KECTKOKPBUIBIX B CPAaBHEHUU C BHEIIHEW rpynmnoi — Adelges tsugae, KOTOpbIA
MoKaszaj, 4YTO Ha OOJBIIMHCTBO BHJOB paccMarpuBacMOil TaKCOHOMHUYECKOU
BBIOOPKH JAEHCTBYET OTpHULATeNbHbId 0TOOp. CpefHsiss CKOPOCTh SBONIOLUHU IS
paccMaTpuBAaEMbIX TAaKCOHOB cocTaBuia: cemeictBo Hacrosmme tim 0,16,
cemeiictBa Aleyrodidae (6emokpeuiku) 0,32, Cicadellidae (umxagku) 0,26,
HajgcemeiictBa Coccoidea (kokuubl) 0,46, Psylloidea (neummuasn) 0,38 u mogotpsin
Heteroptera (knomnsr) 0,4.

Taxxe ObLIO MMOKa3aHO, YTO B HEKOTOPBIX ceMeicTBax, Takue kak Aphididae,
Aleyrodidae, Cicadellidae u nonorpsine Heteroptera umerorcst Buabl, Onu3Kue K
HEUTpaJIbHOMY OTOOpY, a 3HAUUT BCE€ W3MEHEHHMs, MPOUCXOAlIue B OENOK-
KOJIUPYIOIIMX YYaCTKaX MUTOXOHAPUANIBHBIX T€HOMax OymayT ciydaiiHbl. B TO xe
BpeMsl, U TpeX BUJIOB U3 noaoTpsaa Heteroptera, a umenno Poecilocoris druraei,
Eurygaster testudinaria, Trachypeplus jacobsoni, 3naduenuss dN/dS ObLIn
3HAYUTENbHO OOJbIe 1, a 3HAUUT AJISI HUX JEUCTBYET MOJOKUTEIbHBIA 0TOOD, 4TO
MPEACTABIISICT UHTEPEC C HAYYHON TOUKHU 3PEHUs, BEAb MyTallH, TPOUCXOISIINE B
UX OCJIOK-KOIUPYIOIINX TeHaX MOTYT B OyAyIlleM MPUBECTH K 3aKPETUICHUIO0 HOBBIX
MIPU3HAKOB.



PODEPAT

Heimiomuas pabora 51 craponka, 14 mamonkay, 1 tabmina, 42 KpbIHIIbL.

KiiouaBbIfl CJIOBbI: OSUTOK-Ka/IaBAIBHBISA T€HBI, MITaXaHIPBISUTLHBINA TEHOM,
XyTKaCIlb 3BAJIOLIbI1, TaYIBEPIAKPHUIbIS

AO’eKTbI AacjieABaHHs: OSUTOK-KaJaBaJIbHBIS YYacTKI MiTaXaHIpPbISIbHBIX
reHOMay MaylnBEPAAKPBUIBIX HACSIKOMBIX.

MbaTa naciieiBaHHS: TpaBsA3€HHE aHAMI3y paslliKy XyTKacIl SBajiOIbIi
OsUTOK-KaJJaBaJIbHBIX YYacTKay y MITaXaHAPbISJIbHBIM T€HOME MayIBEPIAKPBUIBIX
HACSKOMBIX.

Marapbisiiibl i MeTagbl AaciaelBaHHA: MITaXaHAPBIUIbHBIA T€HOMBI 67
Bimay TieH, 15 Bimay Oenmakpeinak, 178 Bimay 1bikanak, 7 Bigay Kakubid, 44 Biabl
ncuti 1 137 Bigay Onainysll] 3 reHeThlyHal 0a3bl nan3eHbix GenBank. Metanpt:
Ois1iH(apMaTbIYHBISL, KAMI' FOTAPHBISL.

VY BBIHIKY Aacieqyail mpaubl Obly mpaBea3eHbl nanapHsl pasiik dN / dS ma
KaJIOHaX MaMDK KaMIa3iTHbIMI MacisgoyHacuami 462 Bigami nayluBEPIAKPBUIBIX Y
napayHaHHi1 3 3HEIIHsH rpynai - Adelges tsugae, siKi akasay, ITO Ha OOJBIIACITH
BiJIay pa3misgaHai TakcaHaMiuyHal BbIOApKi a3eiiHiduae aaMOYHbBI andop. CapamHss
XyTKacllb 3BATIOLBII JJIs1 pa3liIaHbIX TakcoHay ckiaina: csimeiictBa Aphididae 0,16,
cameiictBa Aleyrodidae (Oenmakpsuiki) 0,32, Cicadellidae (upikaaki) 0,26,
HancsameiictBa Coccoidea (kakmpiapl) 0,46, Psylloidea (mcimigel) 1 mamarpan
Heteroptera (6marmmusiisr) 0,4.

Takcama ObLJIO TTaKa3aHa, IMITO ¥ HEKATOPBIX CsiMENCTBax, Takis ik Aphididae,
Aleyrodidae, Cicadellidae 1 mamarpanm Heteroptera matoria Binbl, Oni3Kis na
HeWTpanbHara ajgoopy, a 3Haublllb YCE€ 3MEHbI, fKis aaObIBaroLla ¥y OsJIOK-
KaJlaBAJIbHBIX Y4acTKaxX MITaXaHAPBISJIbHBIX TeHOMay Oyayllb BBINAIKOBBIA. Y TOH
’Ka Jac, U1 TpoX Bijay 3 magarpana Heteroptera, a meHaBita Poecilocoris druraei,
Eurygaster testudinaria, Trachypeplus jacobsoni, 3nausnH1 AN/dS OBUTI 3HAYHA
00mbIIbIA 32 1, @ 3HAYBILB AJI4 1X A3€HHIYAe CTaHOYUbI a7100D, IITO YYIisie I[IKaBacilb
3 HaByKOBara NMyHKTy DJIEJKaHHsS, 00 MyTallbli, siKis afObiBaroiia y ixX OsJIOK-
KaJaBaJIbHBIX T€HaX MOTYIb y OyIydblHI TpPHIBECIIl J1a 3aMailaBaHHS HOBBIX
MPBHIKMET.



ABSTRACT

Diploma project 51 p., 14 fig., 1 tables, 42 sources.

Key words: protein-coding genes, mitochondrial genome, rate of evolution,
hemiptera.

Object of study: protein-coding regions of the mitochondrial genomes of
hemipteran insects.

The aim of the research: analysis of the calculation of the rate of evolution
of protein-coding sites in the mitochondrial genome of hemipteran insects.

The research methods: mitochondrial genomes of 67 species of aphids, 15
species of whiteflies, 178 species of cicadas, 7 species of coccids, 44 species of
psyllids and 137 species of bedbugs from the GenBank genetic database. Methods:
bioinformatic, computerized.

The research work resulted in pairwise calculation of dN/dS on codons
between composite sequences of 462 species of hemipterans in comparison with an
external group - Adelges tsugae, which showed that most species in the taxonomic
sample under consideration are subject to negative selection. The average
evolutionary rate for the considered taxa was the family Aphididae 0.16, families
Aleyrodidae (whiteflies) 0.32, Cicadellidae (cicadas) 0.26, superfamilies Coccoidea
(coccids) 0.46, Psylloidea (psyllids) 0.38 and suborder Heteroptera (bedbugs) 0.4.

It was also shown that some families such as Aphididae, Aleyrodidae,
Cicadellidae and suborder Heteroptera have species close to neutral selection, which
means that all changes occurring in protein-coding regions of mitochondrial
genomes will be random. At the same time, for three species from the suborder
Heteroptera, namely Poecilocoris druraei, Eurygaster testudinaria, Trachypeplus
jacobsoni, the values of dN/dS were significantly greater than 1, which means that
positive selection operates for them, which is of interest from the scientific point of
view, because mutations occurring in their protein-coding genes can lead to the
fixation of new traits in the future.



