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PE®EPAT

Junnomuas pabora 47 c., 7 puc., 5 Tabin., 66 uCTOUHMKA.

KIIFOUEBBIE CJIOBA: ACYRTHOSIPHON CARAGANAE, HACEKOMBIE,
TJIM, CUCTEMA JETOKCUKAILIMU, ®UJIOI'EHNWA, OTPOI'PYIIIIBI, ABC-
TPAHCIIOPTEPBI, CCE, GST, P450, UGT.

OObekT nccnenoBanus: /[aHHBIC MOTHOTEHOMHOTO CEKBEHHPOBAHUS 28 BUIOB
HACEKOMBIX.

[IpenmeT uccrnenoBanus: DBOMIOLMS U BapHaOEIbHOCTh MOCIE0BATEIbHOCTEN
TC€HOB CHUCTEMbI JI€TOKCHUKAIlMU, XEMOPELENIMU U TEHOB MMMYHHOU CHUCTEMBI B
HCCIIEIyeMOW TaKCOHOMUYECKON BBIOOPKE M3 28 TeHOMOB HACEKOMBIX.

enr paboter: M3ydenue BapmaOETbHOCTH MEXITy TeHOMaMH 28 BHJIOB
HaceKoMBbIX U3 oTpsinoB Hemiptera, Hymenoptera, Diptera, Lepidoptera u Blattodea.

Marepuasibl 1 MeTOABl HccienoBaHusa: [lomHoreHoMHbIE HaHHBIE 28 BHJIOB
HACEKOMBIX, COOCTBEHHOPYYHO COOpaHHBIH M MPOAHHOTUPOBAHHBIM, B pamMKax
KypcoBOil paboThl, reHoM Acyrthosiphon caraganae. MeTonbl: KOMIBIOTEPHBIE,
OnouH(popMaTuyecKue.

HaubGonbmiee 4uciao yHHUKaIbHBIX OPTOrPYHNI B HCCIEIYEMBIX TI€HOMAaX
HaceKoMbIX ObUT1O0 OOHapyxeHo B oTpsiaax Diptera (408) u Lepidoptera (413). Otpsn
Hemiptera BbiensieTcst OTCYyTCTBHEM YHUKAJIbHBIX OpTOrpynn. BHyTpu noacemericTsa
Aphidinae npencraButenn TpuObl Macrosiphini uMeroT 0ojiee BBICOKHMH YPOBEHb
TeHETUYECKOM M3MEHUMBOCTU UM aIallITUBHOCTHU, YEM MpencTaBuTenn Tpuosl Aphidini.
Bonwine Bcero reHoMsl TiIed oOoraiieHbl JoOMeHaMHu: IIMHKOBBIE najibllbl C2H2 Tuna,
hAT family C-terminal dimerization region u 06paTHON TpaHCKPHUIITA3bI.

Acyrthosiphon pisum, Apis gossypii, Rhopalosiphum maidis v Bemisia tabaci —
orpsan Hemiptera m Hymenoptera — Apis mellifera, nmeror Oombliiee KOIUYECTBO
F€HOB MMMYHHOM CHCTE€MBI, [0 CPaBHEHUIO C JApyrumMu Buaamu. A Hyadaphis
coriandri u Cinara cedri (Hemiptera) comepykaTr uX MEHbIIIE BCETO.

HaubGonbmee uncino renoB P450 Haiineno B reHome B. fabaci (128). Y
A. mellifera 6onpliie Bcero oOHapyeHO 000HATEIbHBIX perenTopos (85). Cpenu el
HauOONbIlIE  BCEr0  TEHOB  CHUCTEMBbl  JCTOKCUKAIlMM  OOHapyX eHO Y
Macrosiphum albifrons — 24 CCE-rena u 80 UGT-rena coorBerctBeHHO. [Ipsmoit
3aBUCUMOCTH MEXIY YHCIOM T'€HOB CHCTEM JIETOKCUKAIMM WU XEMOPELENUUU H
O0COOEHHOCTSIMU TTUTAHUSI HACEKOMBIX BBISIBJICHO HE OBLIO.

OuiioreHeTUYECKHE JEepeBbs OTPaKalOT 0oJee YacTyl0 JUBEPTEHLHUI0 T'€HOB
CUCTEMBI JETOKCUKAIlMU BHYTpU HajcemeiictBa Aphidoidea mo cpaBHEHHIO C
HACEKOMBIMHU JIPYTHUX TAKCOHOB. UHCIIO YHUKAJIBHBIX OPTOJIOTOB IIUTOXPOMOB B TprOe
Macrosiphini npeoGiaaer HaJ YUCIOM YHUKAIBHBIX OpTONOroB B Tprbe Aphidinae.



PODEPAT

Jpimomuast padora 47 c., 7 mai., 5 1abi., 66 KphIHIIIBL.

KIIFOUABBIA CIOBbBIL: ACYRTHOSIPHON CARAGANAE, HACEKOMBIA,
TII, CICTOMA JOTAKCIKAIIBI, ®UIATEHIA, APTATPVYIIbI, ABC-
TPAHCITAPLIEPKI, CCE, GST, P450, UGT.

AbG'ext nmacnemaBanHs: [lag3eHbIs TMOMTHOTEHOMHOTO CEKBEHIpaBaHis 28 Bimay
HACSIKOMBIX.

[TpanmeT nacnemnaBaHHs: IBATIONBIS 1 BAPBIIOSTHLHACIH TTACISIOVHACIIAY TeHAY
CICTAMBI JA3€TaKCIKallbli, XEMapd3LPMIbll 1 TeHay IMyHHail CICTAMBI ¥ JocienHain
TaKCaHAMIYHBIX BHIOAPIIBI 3 28 reHOMay HACSIKOMBIX.

MbsTa mpaubl: BBIByY?HHE BapbisiOenbHacll mNamMixk TreHoMmami 28 Bigay
HacsIKOMBIX 3 aTpagay Hemiptera, Hymenoptera, Diptera, Lepidoptera 1 Blattodea.

Maroapeisisiel 1 MeTansl aacienaBaHHs: [lonHoreHoMHble naa3eHbis 28 Biaay
HACSIKOMBIX, VIacHapy4yHa caOpaHbl 1 MPOAHHOTHPOBAHHBIMA, Yy pamMKax KypcaBoi
paGotel, TeHOM  Acyrthosiphon  caraganae.  Metaapl:  KaMITyTapHBI,
O1si1H(apMaTbIYHBISL.

HaitOonpmias KombKacllb yHIKQJIBHBIX apTarpyn y JOCHEIHBIX TE€HOMax
HacSIKOMBIX ObUTO BbIgyJieHa ¥ arpagax Diptera (408) 1 Lepidoptera (413). Atpan
Hemiptera BbiTydaelna afCyTHACIIO YHIKaJIbHBIX apTarpyll. YHYTpbI OJceMeicTBa
Aphidinae npancrayniki TpbiObl Macrosiphini Maroup OONbII BBICOKI Y3POBEHb
TeHEeThIYHal 3MEHIIBacli 1 aganTblyHAclb, 4YbIM MpajacTayHiki TpbiObl Aphidini.
Bonbin 3a Ycé reHombl el abaradaHbl JaMeHaMi: IIbIHKaBbIsA nayibilbl C2H2 Thimy,
hAT family C-terminal dimerization region i 3BapoTHail TpaHCKPHUIITa3bl.

Acyrthosiphon pisum, Apis gossypii, Rhopalosiphum maidis 1 Bemisia tabaci —
arpan Hemiptera 1 Hymenoptera — Apis mellifera, maroib O0JNbIIIYIO KOJBKACIb TeHAY
IMyHHall CICTAMBI, y TMapayHaHHI 3 1HIBIMI Bigami. A Hyadaphis coriandri 1
Cinara cedri (Hemiptera) YTpeIMITIBaIOI[b 1X MEHIII 32 YCE.

HaiiGonpiras konpkacup reHay P450 3Hoiasena ¥ reHome B. tabaci (128). YV
A. mellifera Gompill 3a Yc€ BBIAYJIEHAa HIOXaIBbHBIX poarpnrapay (85). Csapon Tiei
HaOOMNBIIbIA 32 YCE reHay CiCTAIMBI ASTOKCIKallll BelsyneHa ¥ Macrosiphum albifrons-
24 CCE-rena i 80 UGT-rena agnaBeana. [Ipamoit 3anexxnacii mamix Jiikam reHay
CICTAM JICTOKCIKallll 1 XeMOopeleniuu 1 acabiiBacisiMi XapyaBaHHS HACSIKOMBIX
BBISTYJIeHA HE OBLIO.

@DiareHeThIYHBIS JPA3BBI  AJUTFOCTPOYBAIONb OOJBII YacTYIO JBIBEPIECHIIBIIO
reHay CICTAMBI JIETOKCiKallil YHyTpel HajacemeiicTBa Aphidoidea y mapayHanH1 3
Kazypkami I1HIIBIX TakcoHay. JIiK YyHIKQJIbHBIX OPTOJOTOB IBITAXpOM ¥ TpPBHIO
Macrosiphini nmepaBakae HaJl JikaM YHIKaJIbHBIX OpPTOJIOroB ¥ TpbiO Aphidinae.



ABSTRACT

Thesis 47 p., 7 figures, 5 tables, 66 sources.

KEYWORDS: ACYRTHOSIPHON CARAGANAE, INSECTS, APHIDS,
DETOXIFICATION SYSTEM, PHYLOGENY, OTROGROUPS, ABC
TRANSPORTERS, CCE, GST, P450, UGT.

The object of the study: Data from genome-wide sequencing of 28 insect
species.

Subject of research: Evolution and sequence variability of detoxification
system genes, chemoreception and immune system genes in the studied taxonomic
sample of 28 insect genomes.

The aim of the work was to study the variability between the genomes of 28
insect species from the orders Hemiptera, Hymenoptera, Diptera, Lepidoptera and
Blattodea.

Materials and methods of research: Genome-wide data of 28 insect species,
personally collected and annotated, as part of the course work, the genome of
Acyrthosiphon caraganae. Methods: computer, bioinformatics.

The largest number of unique orthogroups in the studied insect genomes was
found in the orders Diptera (408) and Lepidoptera (413). The Hemiptera order is
distinguished by the lack of unique orthogroups. Within the Aphidinae subfamily,
representatives of the Macrosiphini tribe have a higher level of genetic variability
and adaptability than representatives of the Aphidini tribe. Most of the aphid
genomes are enriched with domains: zinc fingers of the C2H2 type, hAT family C-
terminal dimerization region and reverse transcriptase.

Acyrthosiphon  pisum, Apis gossypii, Rhopalosiphum maidis and
Bemisia tabaci — the order Hemiptera and Hymenoptera — Apis mellifera, have a
larger number of genes of the immune system, compared with other species. And
Hyadaphis coriandri and Cinara cedri (Hemiptera) contain the least of them.

The largest number of P450 genes is found in the genome of B. tabaci (128).
A. mellifera has the most olfactory receptors found (85). Among aphids, the most
detoxification system genes were found in Macrosiphum albifrons — 24 CCE genes
and 80 UGT genes, respectively. There was no direct relationship between the
number of genes of detoxification and chemoreception systems and the
characteristics of insect nutrition.

Phylogenetic trees reflect a more frequent divergence of detoxification system
genes within the superfamily Aphidoidea compared to insects of other taxa. The
number of unique cytochromes orthologs in the Macrosiphini tribe prevails over the
number of unique orthologs in the Aphidinae tribe.



