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AHHOTALIUS

Jumomuas paborta Bkimtouaer S50 crpanui, 4 TaOmuIel, 7 PUCYHKOB, 56
MCTOYHHUKOB.

KmroueBsie cimoBa: BUCHNERA APHIDICOLA, MYZUS PERSICAE,
OHIOCUMBUOHTE CBOPKA T'EHOMA, BBIPABHUBAHUE, 1:1
OPTOJIOTHU, OUJIIOT'EHETUYECKOE JEPEBO, METABOJIMYECKUE
[IVTU, CUMBUOHTHI TJIEN.

OObekT uccienoBanus: Oeopycckuii mramm Buchnera aphidicola u3 Tim
Myzus persicae, mrammer B. aphidicola u3 apyrux Bunos Tieii u3 RefSeq, coopka
TeHOMa, BhIpaBHHBAaHUE, (DUIOTCHETUYECKUN aHAIH3, U3yUYeHHE METa0OIMUECKUX
nyTtelt y 6enopycckoro mramma B. aphidicola.

Llens pabotel: m3yuenue renoma B. aphidicola m cpaBHUTENBHBIN aHAMU3
TCHOMOB JIAHHOM OaKTepUU Y pa3HBIX XO035EB.

bonpmmHCTBO  TiEl  cocToSAT B cUMOMO3€ € pa3IMYHBIMH
MHUKpPOOpPTaHU3MaMH, KOTOPBIC SBJSIOTCS IICHHBIMH MPOAYIICHTAMH BUTAMHUHOB, a
TaK)K€ HE3aMCHHUMBIX aMUHOKHCIOT. HemocTaTok TakmX BaKHBIX JJIECMEHTOB Y
TJICH MOXeET OBITh CBS3aH C MX OOWTaHWEM B OCITHOW MUTATCIHHBIMU BEIIECTBAMU
cpene. [loaTomy cumOHO3 ¢ OaKTEpUSIMU CTAHOBUTCS HEOTHEMIIMMOM YacThIO MX
KU3HH.

Cumb6mu03 mpencTaBiIsieT co00il B3aMMOBBITOHBIE OTHOIIEHUS, B KOTOPBIX
OakTepus TONy4aeT MECTO OOWTaHHS, TMUTATEIbHBIC BEIISCTBA, a HACEKOMOE
MOJTyJaeT 3allUTy OT HEKOTOPBIX OakTepuil. B ciydae ¢ TisMu MUKpOOpraHU3M, B
gactHoct B. aphidicola, cnabOxaer e He3aMEHUMBIMH aMHHOKHCIOTAMH,
CTepUHAMHU W BUTaMUHaMH. TJIsi, B CBOIO ouepens, aaét B. aphidicola yrinesoast u
AMUHOKHCJIOTBI, HEOOXOAUMBbIC OaKTepud U, KOHEYHO K€, CIYKUT MECTOM
oOHMTaHU I DHIOCUMONOHTA.

B. aphidicola sBasercs nepBUYHBIM SHIOCUMOMOHTOM TJIM M HACJICIyCTCS
CTPOrO MO MAaTEPUHCKOM JMHUH, MPOHUKAs B ASMOPHOHBI aOCOJIOTHO KaxKJIOTro
TTOKOJICHHSI.

B xome wHacrosimiero wuccienoBaHusi OblLIa OCYIIECTBIIGHa cOOpKa U
aHHoTaIus Oenopycckoro mramma B. aphidicola u3 M. persicae. Kpome Ttoro,
MIPOBEJIOCh CpaBHEHUE OCIOPYCCKOTO INTaMMa M TSATHAANATH aMEPHKAHCKHX
MTAaMMOB M3 JPYruX BHUAOB Tield. [loCTpoeHbl KOMIO3UTHI W IPOBEIACH
(bUIOreHeTUYECKUI aHAJTU3 BCEX TEHOMOB BMECTE C BHIPAaBHUBAHHUEM.
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AHATALIBIS

Jeimmomnast nparna ykimtodae 50 craponak, 4 TaOminpl, 7 MaltOHKaY, KPBIHII
56.

Kmrouaserst ciossl: BUCHNERA APHIDICOLA, MYZUS PERSICAE,
’HAACIMOIOHT, 300pKa TeHOMY, BbIpayHOYBaHHE, 1:1 aproumari, (iTareHEeTBIYHBIX
JpaBa, MeTaOaIvHbIA NUTIXY, CiMOIEHTaX TIi.

AOG'exT nmacienmaBaHHs: Oenmapycki mrtam Buchnera aphidicola 3 T Myzus
persicae, mramer B. aphidicola 3 inmeix Bimay tieir 3 RefSeq, 30opka reromy,
BbIpayHOYBaHHE, (hUIareHEeThIYHbl aHali3, BBIBYYOPHHE METAOANIYHBIX MUIAXO0Y Yy
Oenapyckara mramy B. aphidicola.

Mbsrta mpanbl: BeIByuwdHHe TeHomy B. aphidicola i mapayHameHbl anami3
reHoMay aaa3eHau 0akTApbIl ¥ PO3HBIX racmaaapoy.

Bonpmacup Tieit cknanaronia y ciM0i€3e 3 po3HbIMI MIKpaapraHizMami, siKist
3'AYNSIONIa KAIITOYHBIMI TMpaayldHTay BiTaMiHAY, a TakcamMa HE3aMEHHBIX
amiHakicioT. Hemaxomn Takix BaKHBIX AJIEMEHTAY Y TJIEW MOKa ObILb 3BS3aHBI 3 1X
NpaXbIBAHHEM Yy OeAHail MaXKbIyHbIMI paybiBami acspoans3i. Tamy cim0i€3 3
OaKTIPBISIMI CTAHOBIIIIIA HEea/l'eMHAN YacTKaM 1X JKbIIIIIS.

Cim061€3 ysynsie caboil Yy3aemaBbITaJHBISI ATHOCIHBI, y SKIX OaKTIPBIS
aTpbIMJIIBae Mecla Mpa)XbIBaHHS, MaXKbIYHBIS pPIYbIBBI, a Ka3ypKa aTpbIMIliBae
abapoHy aJ HEKaTopbIX OakTIpbId. Y BBINAAKY 3 TIsAMI MIKpaapraHizM, y
npeiBatHacii B. aphidicola, 3a0scrmeuBae sie He3aMeHHBIMI aMiHaKicJIOTaMi,
crepuHaMu 1 Bitaminami. Tis, y cBaro wapry, mae B. aphidicola ByrmsBoasr i
aMIHAKICJIOThI, HEAOXOAHBI OaKTIPBIl 1, BAAOMA K, CIYXKBIIb MecIam
MPaKbIBAHHS 1711 9HIOCUMOUOHTA.

B. aphidicola 3'syngenna mepmacHeIM  OHIOCHMOHOHTOM T 1
ycnaJKoyBaela cTpora rna MaTdblHal JiHil, IpaHiKaloubl ¥ SMOPbIEHBI A0CaT0THA
KOYKHAra rmaxkajaeHHs.

VY xon3e ratara naciefnaBaHHs Obla axbIlIEyieHa 300pka 1 aHaTallbIs
Oenapyckara mramy B. aphidicola 3 M. persicae. Akpams Taro, mpaBsioCs
napayHaHHe Oejapyckara IiTamy 1 MsTHaIall aMephIKaHCKIX IITamay 3 1HIIBIX
Binay Tiel. [TaOynaBanbl kamMmasziThl 1 MpaBe3eHbl (iIareHEeThIYHbI aHAIlI3 YCIX
IT€HOMAay pas3aM 3 BBIpayHOYBaHHEM
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ANNOTATION

The thesis includes a 50 page, 4 tables, 7 figures, 56 sources.

Keywords: BUCHNERA  APHIDICOLA, MYZUS  PERSICAE,
ENDOSYMBIONT GENOME ASSEMBLY, ALIGNMENT, 1:1 ORTHOLOGS,
PHYLOGENETIC TREE, METABOLIC PATHWAYS, APHID SYMBIONTS.

The object of research: the Belarusian strain of Buchnera aphidicola from
aphid Myzus persicae, strains of B. aphidicola from other aphid species from
RefSeq, genome assembly, alignment, phylogenetic analysis, study of metabolic
pathways in the Belarusian strain of B. aphidicola.

The purpose of the work: to study the genome of B. aphidicola and a
comparative analysis of the genomes of this bacterium in different hosts.

Most aphids are in symbiosis with various microorganisms that are valuable
producers of vitamins, as well as essential amino acids. The lack of such important
elements in aphids may be associated with their habitation in a nutrient-poor
environment. Therefore, symbiosis with bacteria becomes an integral part of their
life.

Symbiosis is a mutually beneficial relationship in which a bacterium
receives a habitat, nutrients, and an insect receives protection from certain bacteria.
In the case of aphids, the microorganism, in particular B. aphidicola, supplies it
with essential amino acids, sterols and vitamins. Aphid, in turn, gives B.
aphidicola carbohydrates and amino acids necessary for bacteria and, of course,
serves as a habitat for the endosymbiont.

B. aphidicola is the primary endosymbiont of aphids and is inherited strictly
through the maternal line, penetrating into the embryos of absolutely every
generation.

In the course of this study, the assembly and annotation of the Belarusian B.
aphidicola strain from M. persicae was carried out. In addition, the Belarusian
strain was compared with fifteen American strains from other aphid species.
Composites were constructed and phylogenetic analysis of all genomes together
with alignment was carried out.



