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PE®EPAT

Jlunnomuas paboma: 25 crpanuil, 4 pucyHka, 66 HCTOUHHKOB.

Knrouegvie cno8a: Chrysomelidae, MUTOXOHIPUATIbHBIN TEHOM,
MUTOXOHJPUATIbHBIE MapKepbl, (QUIOTEHETUYECKHE JEPEBbs, KOMIIO3UTOPHBIC
MOCJIEIOBATEIHLHOCTH.

Obvexm ucciedosaHus: MUATOXOHIPHUAIIbHBIE MapKepbl CEMENWCTBA JHUCTOECIbI
(Chrysomelidae).

Llenv pabomsi: VccnenoBanue pa3pelimMOCTH MUTOXOHJIPUATBHBIX MapKepOB
cemerictBa nuctoensl (Chrysomelidae).

Memoouvl uccneoosanus: cOCTaBICHUE KOMIIO3UTOPHBIX MOCIEAOBATEILHOCTEN
u ux BeipaBHuBaHne B MEGA X. IlocTpoenue pusoreHeTnueckux 1epeBbeB METO1aMH
UPGMA, neighbour-joining, minimum evolution.

Pesynvmamor nposedennvix uccieoosanuti: B Xoae padoThl ObLIN MOTydeHBI 40
MOCIIeIOBATEIHLHOCTEH MUTOXOHIPUAIILHOTO ~ TIe€HOMa  JKYKOB cemeincTBa
Chrysomelidae. 1locne co3naHusi KOMIO3UIIMOHHBIX II€TIE W WX BBIPABHUBAHUS B
npwioxkeHun MEGA, MOXHO chenatrh CleIyIOIIMe BBIBOJABI: T'€HBI, KOJIUPYIOIINE
0€JIOK B MUTOT€HOMaX CPaBHUTEIHHO KOHCEPBATUBHBI B CTAPTOBBIX U CTOIM-KOJIOHAX.
MuToxoHapHUanbHbIle KOAUPYIOIIME OCNKH TEeHbl OOJBUIMHCTBA BHJIOB CEMEWCTBA
Chrysomelidae, W3y4eHHBIX B JaHHOW pabOTE, NPEUMYIIECTBEHHO HCIOIb3YIOT
cTtaHapTHbIN ctapToBbii KOAOH ATG unu apyrue Bapuantsl ATN. Tepmunupyromnme
KOoZoHbI, Kak npasmiio, TAA win TAG, ¢ HEKOTOPBIMH HETIOJIHBIMH CTOI-KOJOHAMHU
(T unmu TA). Haubonee yacteim ctapToBbiM KoJ0HOM B rene COX1 siBnsiercss ATT, 3a
kotopbiM cienyer ATC. HMcnonb3zoBanne ACC B kadyecTBE CTapTOBOIO KOJOHA IS
reda CO1 y B. siliquastri B BbICIIel cTeneHU crienruyuHo i Bunaa. nuHbl msaTH
reHoB CO3, NDI1, ND3, ATP8 u CYTB oTHocuTenbHO KOHCEpBATUBHBI cpeau 40
BunoB Chrysomelidae. HanipoTuB, ocTaBIIMecs BOCEMb I'€HOB MOKA3bIBAIOT OOJIbIIIEE
pazHooOpasue /JuiH. JIBaanarh ABa TUMMMYHBIX reHa TpaHncnoptHor PHK Taxke Obuin
uaeHtudunmponansl. Camas anunHas tpancrnoptHas PHK — tmK y Altica sp. u
Euphitrea sp., Torna xak camas kopotkas TPHK — trmR y O. maculatus. Kak
HE3aMEHHUMBI HEKOJIUPYIOMMK (pparMeHt, Jl-meTiass MUTOT€HOMa WHUIUUPYET
TPaHCKpUNIMIO U perunkanuio. OHa pacrnionoxkena mexay stRNA u trnl. [-nmetns
MUTOT€HOMOB  HACEKOMBIX  BKIIIOUAIOT HECKOJBKO CTPYKTYPHBIX 3JIEMEHTOB
(mocea0BaTeNIbHOCTH TaHAEMHBIX TMOBTOPOB, oOnacTu moiu-T, obmactu, OGoraTbie
GA, ¥ mocneaoBaTeNbHOCTH Hayaja PEIUIMKAMU U T. 1.), KOTOPhle HE HUMEIOT
OUYEBHJIHBIX 3aKOHOMEPHOCTEN coxpaHeHus. TaHaeMHbIe TOBTOPHI ObLITM OOHAPYKEHBI



y OONBIIMHCTBA BUJIOB. J[Ba THITa 00JIacTell TaHJAEMHBIX IIOBTOPOB MPUCYTCTBOBAIN B
Altica sp., ¢ nnuaoi 314 1. H. 1 77 1. H., © TpU 001acTU MoJU-T OBLIN OOHAPYKEHBI
MEXAY OSTUMU OO0JAcTSIMU TaHAEMHBIX TMOBTOpOB. Y  Euphitrea sp. Obun
UACHTU(DUIIMPOBAHBI TPU 00JIACTH TaHIEMHBIX TOBTOPOB, Takke Kak Uy O. bowringii.
Y O. maculatus Obpu10 0OHAPYKEHO YETHIPE TAHJIEMHBIX MOBTOpa. M3MEHUYMBOCTH
YHCIIa ¥ JUTMHBI CTPYKTYPHBIX AJIEMEHTOB, OCOOEHHO TaHJIEMHBIX TTIOBTOPOB, TIPUBOIHUT
K 3HAYUTEIBHBIM paznuyusiM B J[-mieTse cpeau BUAOB. DTU XapaKTEPUCTUKU MOTYT
OBITh TIPEIJIOKEHBI B KAaUeCTBE HAJCKHBIX MapKEpOB IS MCCIIEIOBAaHUN B 00JIacTH
dutoreHeTHKH ¥ 3BoOONMKU. [ aHanm3a (PUIIOreHETHYIEeCKUX JIEPEBhEB HAMITYUIIUM
OKazaJjicsi METOJ] CBA3bIBaHMs OMKalmux coceneit (neighbour-joining).



PODEPAT

JlpirutoMHas mpana: 25 crapoHak, 4 MaJltoHKi, 66 KpPBIHILI.

KirouaBbis CJIOBBI: Chrysomelidae, MITaxaHAPbISIILHBIN TEHOM,
MITaXaHJPBISUTBHBIS ~ MapKepbl,  (DUTareHEeTHIYHBIS  JpPABBI,  KaMIa3iTapHBIA
TacyIs 10y HACII].

AQ'ekT [naciemaBaHHS: MITaXaHAPBISUIBHBISL MapKepbl CAMEWCTBa JiCTaebl
(Chrysomelidae).

Mbra mpansl:  JlacienaBanHe aApo3HAcCIl  MiTaxaHAPBIUIBHAN —Mapkepay
csameticTBa nicraensl (Chrysomelidae).

Meransl nacienaBaHHsS: CKJIaJaHHE KaMIla3iTapHBIX MAaclAIOYHACISY 1 1X
BeipayHoyBaHHe ¥ MEGA X. [laGynoBa ¢inarenersrunbix apsy metagami UPGMA,
neighbour-joining, minimum evolution.

BreIHiKI mpaBea3eHbIX Jaciie/laBaHHAY: y Xo0a3¢ paboThl ObLIl aTphiMaHbl 40
NacisIIOYHACIY MITaXaHJpBISUIbHBIX TeHOMay Kykoy csmelrictBa Chrysomelidae.
bonemacup Bimay csameiictBa Chrysomelidae y nmam3enail mpaiel IepaBakHa
BBIKApPBICTOYBAIOIb CTaHAAPTHBI cTapTaBbl K0J10H ATG 1i 1H1IBIA BapbissHTEl ATN. B.
siliquastri ¥ BeImmiiimai ctymneHi crenpidiyna s Beirasay Jdayxeiai mami reqay CO3,
ND1, ND3, ATP8 i CYTB agnocHa kancepBatbiyHbis csipon 40 Binay Chrysomelidae.
sp. 1 Euphitrea sp., Tans! sik camas kapotkas TPHK - trnR ¥ O. maculatus. Bob6naciii,
Oarateig GA, 1 acisoyHacIll madaTKy pIIUTIKaIbIi 1 T. 11.), IKis HE MaroIlb BiJIaBOYHBIX
3aKaHamepHaclay 3axaBaHHs. Euphitrea sp. Obuni i13HTBIQiIKaBaHBI TPHI BOOJIACIT
TaHJIMHBIX MayTopay, Takcama sk 1 ¥ O. bowringii. ¥ O. maculatus 6110 BbIsIYIIeHA
YaThIphl TAaHIPMHBIX MayTopy. Jns aHamizy ¢igareHeTbIYHbIX ApdY HAMIENIIbIM
akazaycs MeTaJ 3BsI3BaHHs OKIUIIBIX cycen3sy (neighbour-joining).



ABSTRACT

Thesis: 25 pages, 4 figures, 66 sources.

Keywords: Chrysomelidae, mitochondrial genome, mitochondrial markers,
phylogenetic trees, composite sequences.

Object of the study: mitochondrial markers of the Chrysomelidae.

Objective of the work: Study of the resolvability of mitochondrial markers of the
Chrysomelidae.

Research methods: compilation of composite sequences and their alignment in
MEGA X. Construction of phylogenetic trees using UPGMA, neighbour-joining,
minimum evolution methods.

Results of the conducted research: during the work, 40 sequences of the
mitochondrial genome of beetles of the Chrysomelidae were obtained. After generating
the composite strands and aligning them in MEGA, the following conclusions can be
drawn: Protein-coding genes in mitogenomes are relatively conserved in start and stop
codons. Mitochondrial protein-coding genes of most Chrysomelidae species studied
here predominantly use the standard ATG start codon or other ATN variants. Stop
codons are usually TAA or TAG, with some incomplete stop codons (T or TA). The
most frequent start codon in the COX1 gene is ATT, followed by ATC. The use of ACC
as a start codon for the CO1 gene in B. siliquastri is highly species-specific. The lengths
of five genes CO3, ND1, ND3, ATP8 and CYTB are relatively conserved among 40
Chrysomelidae species. In contrast, the remaining eight genes show greater length
diversity. Twenty-two typical transfer RNA genes were also identified. The longest
transfer RNA is trnK in Altica sp. and Euphitrea sp., while the shortest tRNA is trnR in
O. maculatus. As an essential noncoding fragment, the D-loop of the mitogenome
initiates transcription and replication. It is located between stfRNA and trnl. The D-loop
of insect mitogenomes includes several structural elements (tandem repeat sequences,
poly-T regions, GA-rich regions, and replication origin sequences, etc.), which have no
obvious conservation patterns. Tandem repeats were found in most species. Two types
of tandem repeat regions were present in Altica sp., with lengths of 314 bp and 77 bp,
and three poly-T regions were found between these tandem repeat regions. In Euphitrea
sp. Three tandem repeat regions were identified, as in O. bowringii. In O. maculatus,
four tandem repeats were found. Variability in the number and length of structural
elements, especially tandem repeats, leads to significant differences in the D-loop



among species. These characteristics can be proposed as reliable markers for
phylogenetic and evolutionary studies. Neighbour-joining proved to be the best method
for the analysis of phylogenetic trees.



