O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0420U100818
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 06-07-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3nmarorypcpka Mapuna AHartosiiBHa

2. Zlatohurska Maryna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi cneniaabHOCTI: 03.00.06
Ha3Ba HayKoBOi CcIeniaJbHOCTI: Bipycosoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 01-07-2020

CnenianbHICTB 32 OCBITOO: MiKpo6iosIOTis

Micue po6oTH 3400yBayva: Incruryt mikpobiosorii i Bipycosorii im. J1.K. 3a6osorHoro HAH Ykpainu

Kopg 3a €IPIIOY: 05417087

Micue3HaxoaKeHHS: ByJI. akaziemika 3a6osoTtHoro, 154, M. Kuis, KuiBceka 06:1., 03143, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs
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2. Structural and functional organization of the genomes of temperate phages 49 and 59 Erwinia horticola

Pedepar:



1. Inceprauifina po60Ta IPUCBIY€HA BUBYEHHIO CTPYKTYPHOI Ta (YHKLiOHA/IBHOI OpraHisalii reHOMiB IOMipHUX
epsiniodaris 49 i 59, a Takox ¢ar-darosoi Ta par-6akrepianbHOI B3aemoiii B cuctemi GiTonaToreHHoro xassina
Erwinia horticola o 36ypHuKa yopHOro 6akrepiosy 6yka Jjicosoro (Fagus sylvatica) B Vkpaini. 3ailicHeHO
NOpPIiBHAJIbHUI F€HOMHUIA aHai3 nomipHux ¢aris 49 i 59 E. horticola, siki € yHiKaabHUMMU, OCKIJIbKY HE BUSBIISIOTh
IOAIiGHOCTI O TeHOMIB paHille ceKBeHOBaHUX BipyciB Enterobacteriaceae. Mixx co6o10 nocminKysani ¢paru MaioTh
47% imeHTUYHOCTI, 10 BiTHOCUTBCS 10 reHiB nakyBaHHA JHK, cTpyKTypHOI opraHisaiii Karncuny Ta KaceTu Ji3ucy.
Ha oCcHOBI BUSIBJIEHOI CUHTEHIi F€HiB Ta CTPYKTYPHY MOZYJIIO Ji3oreHii epsiniodaru 49 i 59 BigHeceHo 10
nam61oinHoi rpynu ¢aris. Y 3B'3Ky 3 HasIBHICTIO JaHUX CEKBEHYBaHHS, BilOMOCTI 00 opraHizanii BipionHnx JJHK
¢dariB 49 i 59 6ynn yToyHeHi Ta [OnoBHeHi. [I71s1 1bOro OPiBHIOBAIN JaHi eKCIIepUMEHTAJIbBHOTO PECTPUKIIFTHOTO
aHasizy 3 pe3yJbTaTaMu PeCTpUKLii in silico. XapakTep pecTpUKLiliHMX NIaTEPHIB CBiIYUTb PO 6e31IepepBHY
nukiaiyHy nepmyraniio JHK ¢ara 59 Ta guckpetHuil xapakrep nepmyrauii JTHK ¢ara 49. Bipionna JHK ¢ara 59
mictutb Kpnl-caiitu, HefoCTyIHI ad Aii pectprkrasu. BusHaueHo, mo 171 dara 59 nputaMmaHHa reTepOreHHICTh
NOMyJIsiLii IpY PO3MHOXXEHHI Ha MyTaHTHOMY aykcoTpodHomy mtami E. horticola 450 His3. Bona nosnsrae B
HagBHOCTI [BOX BapiaHTiB 4aCTOK 3 Pi3HUM PO3MipoM Karcupa. Taki Bipionu ynakosytoTs JJHK ogHakoBOro po3mipy
i CKJ1aaI0ThCS 3 OJJHAKOBUX CTPYKTYPHUX MOJIINENTHIIB, OGHAK OKPEMi MaXKOPHI CTPYKTYPHI 0iJIKM BiAPi3HSIOTHCS
KiJIbKICHUM BMicTOM. BcTaHOB/IEHO, 110 B3aeMoZis ¢ara 49 3 pe3anieHTHUM NpoQaroBum ej1eMeHTOM KyJabTypH E.
horticola 450(59) xapakTepu3yeTbCsl pO3BUTKOM abOPTUBHOI BiATIOBif|, 10 [10JISIra€ B 3HMKEHHI € PEeKTUBHOCTI
BHCIiBY Ta 3MEHIIEHHI BUXOAY KUTTE3IATHOro (haroBoro NOTOMCTBA BHACJIiJIOK IOPYLIEHHSI MOP(pOreHe3sy.
[TokazaHo, 10 MPOIYKLis ABOX NOMipHUX (aris 49 i 59 BinbyBaeTbCs B pe3ysbTari B3aeMoii kiituH E. horticola 450
i 60 3 kKapoToBOpiLMHAMU THUITy (ParoBUX XBOCTOBUX BilpOCTKiB Pectobacterium carotovorum, a Takox ¢paramu T2 i
T4 Escherichia coli. InTepnpeTytoun faHi siTepaTypu Ta pe3yabTaTy BIACHUX OCIiIKEHb, 6yjia 3alIpOIIOHOBaHA
rinoTeTH4YHa MOJieJib HOBOTO siBULIA (par-garosoi iHayKuii. [TleperssHyTo mKepesio noxomxkeHHs ¢aris 49 i 59, ski

MaroTh poarasaaTucs sk daru E. horticola, a He P. carotovorum.

2. The dissertation is devoted to the study of structural and functional genome organization of temperate phages
49 and 59 as well as phage-phage and phage-bacterial interactions within the phytopathogenic Erwinia horticola
system, the causative agent of beech black bacteriosis in Ukraine Comparative genomic analysis has shown that
temperate phages 49 and 59 are unique as their genomes reveal no significant similarity to that of any previously
reported viruses of Enterobacteriaceae. At the same time, phages 49 and 59 share extensive nucleotide sequence
identity across the regions encoding capsid assembly, DNA packaging, and lysis. The overall nucleotide sequence
similarity of the two genomes was 47%. The revealed synteny and gene order indicate phages 49 and 59 as the
novel members of the lambdoid phage group. Due to the availability of whole-genome sequence data, the
information on virion DNA of phages 49 and 59 has been refined and supplemented. Its properties were studied
using the standard restriction and bioinformatic analyses. It has been shown that the virion DNA of both phages
are permuted. Phage 59 is characterized by circular permutation, while phage 49 has discrete permutation. The
virion DNA of phage 59 contains an abnormal cleavage sites that are not hydrolyzed by Kpnl restriction enzyme. It
was shown that the pool of phage 59 obtained on the mutant auxotrophic strain E. horticola 450 His3 represents
the heterogeneous population consisting of two phage variants that differ in capsid diameter. Both phage variants
package the virion DNA molecules of about the same size and have similar protein contents, but the relative
quantitative content of several their major structural proteins is different. It was found that the interaction
between phage 49 and resident prophage in the E. horticola 450(59) lysogenic culture is characterized by the
development of abortive infection. The phage exclusion is expressed in reduced plating efficiency and phage
progeny release. The obtained data suggest that the current phage-bacterial system develops abortive response
affecting virion morphogenesis of phage 49. It was established that the release of two temperate phages 49 and 59
occurs as a result of interaction between E. horticola cells and the phage tail-like macromolecular carotovoricins
of Pectobacterium carotovorum, as well as Escherichia coli phages T2 and T4. Interpreting the literature data and
our findings, the hypothetical model of new phenomenon named phage mediated phage induction was proposed.
The origin of temperate phages 49 and 59 was reviewed: they should be considered as E. horticola phages, rather
than those of P. carotovorum.
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