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PE®EPAT

Junnomuas padota — 47 c., 13 puc, 12 Tabin., 54 uctouHuka.

Pseudomonas  aeruginosa, KOpPreHOM,  BCIIOMOTATCIbHBIH  TECHOM,
MOOWJIbHBIE TEHETUYECKHE DBJEMEHTHI, YMEpEeHHble OakTepuodaru, TreHbl
PE3UCTEHTHOCTH, GUIOTEHETUICCKUN aHAIN3, CPABHUTEIHHBIA TEHOMHBIN aHAJIHU3.

Ob6bexTamu UCCJIEIOBAHHUS ABJISUTACH NIOJIHBIE T€HOMHBIE
nocieaoBareabHocTd 14 mrammoB  Pseudomonas aeruginosa, a Tak ke
HYKJIEOTHUJIHBIE IIOCJEI0BATEILHOCTH T€HOB JOMAIHEro XO3sIiiCTBA M3 I€HOMa
Pseudomonas syringae pv. syringae B728a.

Llenpro wuccnenoBaHHs SABISIETCS IPOBEACHUE AaHAIM3a BHYTPUBUIOBOM
TeHOMHOHM M3MEHYMBOCTH IITaMMOB P. aeruginosa.

B pabote ncnonp3oBanucs OnonH(GOpMaTHIECKUE METOABI UCCIICTOBAHMUSI.

OCHOBHBIMU p€3yJIbTaTaAMU BBIITOJIHEHHOW PaOOTHI SIBISIOTCS:

1. Pasmep kopreHoma 3aHmmaer 82,5% renoma P. aeruginosa.
Bcnomorarenbnslii reHOM 3aHUMaeT 17,5% HyKI€OTHIHOW MOCIEN0BATEIbHOCTH
P. aeruginosa.

2. Bo Bcex remomax mpucyTtcTBOBaimM cemeiictBa 1S3, 1S5, ISNSY.
HaubGonee aktuBHOEe cemeiicTBo |S-amemenToB B reHoMax P. aeruginosa — 1S3. B
UcclIeyeMbIX reHoMmax P. aeruginosa Owuio HaiaeHo 20 BuaoCHEIUPUICCKUX
YMEPEHHBIX OakTepuodaroB M 3 3aMMCTBOBAaHHBIX (OT MpEJICTAaBUTENEH poja
Salmonella, Shigella u Bacillus). Hamumuwme axktuBHbIX MI'D u Oosblinoe
KOJIMYECTBO YMEPEHHBIX ()aroB CBUAETEIBCTBYIOT O HECTAOMIIBHOCTH T'€HOMOB,
TOPU30HTAJIBHOM MEPEHOCE I'EHOB.

3. KonuyecTBo npeackazaHHbIX FT€HOB PE3UCTEHTHOCTU K aHTUOMOTHUKAM
OKazaJioch HeOompbmMM. Bo Bcex aHalIM3UpyeMbIX MOCIEAO0BATEIBHOCTIX
BCTPEYAIUCH OJJHU U T€ K€ F€Hbl PE3UCTEHTHOCTH K [3-TaKTaAMHBIM aHTUOUOTHKAM:
blaOXA-50 u blaPAO, a Takxke ycToW4MBOCTH K (peHUKONy U (ocHoMUITUHY
catB7 u fosA cooTBETCTBEHHO.

4, B xonme mpoBeaeHUs (PUIOT€HETUYECKOTO aHaiu3a Oblaa BBISIBICHA
PAaBHOLICHHOCTh TOYEUYHBIX MyTallMi W peKoMOWHAIMU B (OPMUPOBAHUU
MOCJIEIOBATENBHOCTEW F€HOB IOMAILTHETO X035 HCTBA.

S. Mexay TOClIeOBaTENbHOCTAMU  HYKJIEOTHAOB  HCCIEAOBAHHBIX
Ir€HOMOB HaOJI0/1aJiCs BBICOKHMN YpPOBEHb CHMHTEHHWU. B reHomax ObLIM HaiiJIeHbI
obOnactu uHBepcuu. Ha Mecre yHHMKaIbHBIX MOCIEIOBATEIbHOCTEH Yallle BCEro
BBISIBJISTUCH HAXOAWIUCH Nipodaru, MI'D, reHbl pe3ucTeHTHOCTH K aHTUOMOTHUKAM
u CRISPR-3nementhl. Ilan u xoprenom coctost u3z 9275 u 4793 reHos
COOTBETCTBEHHO.



POD®EPAT

Hermmomuas pama — 47 ¢., 13 man., 12 tabi., 54 KpeIHIIbI.

Pseudomonas aeruginosa, KopreHom, 1aJaTKOBBI T€HOM, MOOLTbHBIS TeHETHIUHBIS
AJIEMEHTHI, yMepaHblsl OakTephisadari, TeHbl PA3ICTIHTHACLI, (iJareHeThIYHbI
aHaJi3, napayHajabHbl TCHOMHBI aHAI3.

AG’exTami JacienaBaHHs 3’ SYISIIICS TMOYHBIS TEHOMHBIS MacisgoyHacui 14
mramay Pseudomonas aeruginosa, a Ttakcama HYKJICATBIAHBISA IACISI0YHACII
reHay XaTHsW racmagapki 3 renomy Pseudomonas syringae pv. syringae B728a.

Mbraii nacnenaBaHHs 3 AYIsielia TPaBSAA3CHHE aHANI3y VHYTPBIBiTaBai
reHOMHal 3MeHJIiBacIi mramay P. aeruginosa.

VY mpartibl BBIKapbeICTOYBasTics OisiiH(GapMaThIYHbIS META bl JacIeJaBaHHS.

ACHOVHBIMI BbIHIKaMi BbIKaHaHAH Tpallbl 3’ Y IISIONIIA:

1. [Tamep koprenomy 3aiimae 82,5% reHomy P. aeruginosa. /lagatkoBbl
reHoM 3aiiMae 17,5% HykeatblgHaM naciaspoyHact P. aeruginosa.

2. Ba §Jcix renomax mpeicyTHidam cemeictBel 1S3, 1S5, ISNSY.
Haitbonbin akThiyHae csameiicTBa |S-amemenToB y reHomax P. aeruginosa — 1S3. V
naciielaBaHbIXx TeHomax P. aeruginosa Obuto 3HOim3eHa 20 Bimacmenbi(idHBIX
yMmepaHblx Oaktepblisiparay 1 3 3ama3blyaHbIX (aa  OpajCTayHIKOY — pasioy
Salmonella, Shigella u Bacillus). IlpeicyrHacup akTeriybix MID 1 Bsutikas
KOJIbKacllb yMepaHbiXx (aray cBaIKymolb a0 HecTaOUIbHACI TeHoMay 1
rapbI3aHTaJIbHBIM [IEPAHOCE TCHAY.

3. Konpkacup mnpajaka3zaHbIX TIeHay pa33ICTIHTHACI] Ja aHTHIOIEThIKAY
akazanacsa HeBsUliKIM. Ba Vcix macnspoVHacusx, siKisi ObUIl  aHai3aBaHBIA,
CyCTpakaJlics aJHbl 1 ThIs 3K I'€HbI P331CTAHTHACI Ja [-TaKTaMHBIX aHTBHIOIETHIKAY:
blaOXA-50 i blaPAO, a Takcama ycroitniBacii aa ¢peHikomny i pochaminbiry catB7
u fOSA angnasenna.

4, [lagquac mnpaBsiA3eHHA (QinareHeTblYHara aHaiizy ObUla BBISYJIEHA
payHalPHHACIL KPOMNKAaBbIX MyTalblii 1 pikaMOiHaubll Yy ¢dapmipaBaHHI
nacisI0yHacIl reHay XaTHsai racrnajgapki.

S. [Mamix macnsaoyHacIi HyKJeaTblaay AaciieaBaHbIX TIeHOMay OblYy
aJ3HavyaHbl BBICOKI Y3pOBEHb CIHTAHIl. Y TeHOMax ObLIl 3HOWA3EHBI BOOJIACII
iHBepcil. Ha mecipl YHIKAJIBHBIX MACiSIIOVHACHSY dacledl 3a yc€ 3Msirdaics
npadari, MI'3, rensl pazicTonTHacHi ga aHThIOIETEIKAY 1 CRISPR-3memenTsl. [1an
1 KOpreHoMm ckJanaroria 3 9275 1 4793 renay aanaBeHa.



ABSTRACT

Diploma thesis - 47 p., 13 Fig., 12 Tables, 54 references.

Pseudomonas aeruginosa, core genome, dispensable genome, mobile
genetic elements, temperate bacteriophages, resistance genes, phylogenetic
analysis, comparative genomic analysis.

The object of the study were complete genomic sequences of 14 strains of
Pseudomonas aeruginosa and nucleotide sequences of housekeeping genes from
Pseudomonas syringae pv. Syringae B728a genome.

The objective of the study was to analyze the intraspecific genomic
variability of strains of P. aeruginosa.

In this research we used bioinformatic methods.

The main results of the work are::

1. The size of the core genom occupies 82.5% of the genome of P.
aeruginosa. The dispensable genome occupies 17.5% of the nucleotide
sequence of P. aeruginosa.

2. Inall genomes there were families 1S3, 1S5, ISNSY. The most active
family of IS elements in the genomes of P. aeruginosa is 1S3. In the studied
genomes of P. aeruginosa were found 20 species-specific moderate
bacteriophages and 3 borrowed (from Bacteria of the genus Salmonella,
Shigella and Bacillus). The presence of active MGE and a large number of
temperate bacteriophages testify about the instability of genomes and horizontal
gene transfer.

3. The number of predicted resistance to antibiotics genes was small. In
all analyzed sequences, were observed the same resistance genes to p-lactam
antibiotics: blaOXA-50 and blaPAO, as well as resistance to phenicol and
phosphomycin: catB7 and fosA, respectively.

4. Using the phylogenetic analysis, we found an equivalence of point
mutations and recombination in the formation of sequences of housekeeping
genes.

5. In the explored genomes was observed a high level of syntheny
between the nucleotide sequences. In the genomes, inversion regions were
found.

6. Prophages, MGE, antibiotic resistance genes, and CRISPR-elements
were the most commonly found in place of unique sequences. Pan-genome and
core genome consist of 9275 and 4793 genes, respectively.



