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PE®EPAT

Jlunnomuas pa6ora 68 c., 20 puc., 6 Tabm1., 81 UCTOUHUKOB.

JIsyxkommnonenTHas cucreMa PhoQ/PhoP, RNA-seq, Pectobacterium versatile,
MEeKTHH, apabWHO3a, IUTPAT, BAPYJICHTHOCTb.

O0bekT  wucciaenoBanusi:  JIByxxkommnonentHas  cucrema  PhoQ/PhoP

Heab: wuccienoBatb poiib JABYXKOMIIOHEHTHOW cucteMbl PhoQ/PhoP B

BUpyleHTHOCTH P. versatile, onucats PhoP-perynon, HaiiTu nurasabl TUCTUAWH
K
u Metoasb! ucciaenopanus: RNA-seq, I[ILIP, [IL[P B pexxnme peanbHOro BpeMeHH,
KJIOHUPOBAHUE, TECTHI HA BUPYJIECHTHOCTb.
a Pectobacterium versatile (panee P. carotovorum) Buj SHTEpOOaKTEpU MATKOM
BHWIM, CIOCOOHBIA WH(UIMPOBATH MHOXXECTBO PACTEHUN-XO034€B M IOBPEXKAAThH
pR3IMYHbIE TKaHW. [[7Is HACTOJIBKO YHUBEpPCAJIbHOIO MAaTOr€HAa MOKHO OXKHMJIATh
CJIO’)KHOU TPAHCKPUIIIMOHHOMN peryisuumn CBONCTB BUPYJIECHTHOCTHU.
€ooTBercTBYyIOMAs HH(GOPMALIHS TOCTYITHA TOIBKO 110 POACTBEHHBIM BUAaM U BECbMa
brpaanyena. C nmomonipio nHcepimonHoro phoP-myranta Pectobacterium versatile
ObLIO MpoaeMoHcTpupoBaHo, yTo PhoP perymupyer no kpaiineit mepe 115 reHos,
QOIABIIMHCTBO W3 KOTOPBIX CHEUMPUUHBI g nHekrodaktepuil. DOyHKUUH,
BbINIOJIHAEeMble PhoP-KOHTpoMupyeMbIMU reHaMu, BKITIOYAIOT Jerpajalnio, TPAHCIIOPT
A MeTaboJiu3M  HCTOYHUKOB  yIJIEpOJa  PACTUTENBHOIO  MPOUCXOXKIACHHS,
moauuKalo 000710YKH OaKTepUaIbHbIX KIETOK U YCTOMYMBOCTD K cTpeccy. Takxke
@bUI0 MPOAEMOHCTPUPOBAHO ywyactue PhoP B ycraHoBieHuu mnopsaka pacnaja
KJIETOYHOM CTEHKU PACTEHUM M YTUIIM3ALMKU COOTBETCTBYIOIIMX MPOAYKTOB pacnaja.
Pla ocHOBaHMHM 3KCHEPUMEHTAIBHBIX JAHHBIX W aHaiu3a in silico Obul ompezeneH
MOTUB caiiTa cBs3biBaHus PhoP, ObLI0O MpenocTaBieHO JOKAa3aTEIbCTBO €0
YHHBEPCAJILHOCTH JIJIsl KMINIEYHbIX OakTepuii. CkaHupoBanue reHoma P. versatile Ha
apeMeT PacloIOKEHHs 3TOT0 MOTHBA MO3BOJIMIIO MPEAIOJIOKUTH, YTO perysioH PhoP
ropazno Oosbiero pasmepa, urto jgenaetr PhoP rmoGanbHbIM  perynstopomM
BupyieHTHOCTH. [loTeHuuanbHple MumieHH PhoP  Bkio4aroT  MHOXKECTBO
perynsTOpHBIX T€HOB, U KOHTPOJIb PhoP Han oguum u3 Hux, expl, 661 moaTBepKaeH
BKCIIEPUMEHTAJIbHO, YTO NMOJAYEPKUBAET CBSI3b MEXKAY JIBYXKOMIIOHEHTHON CHCTEMOM
PhoPQ wu cucremoii uyyBcTBa KBOpyMa. bbU10 00HApYyXEHO, UYTO BBICOKHE
KOHLIEHTpAIlM UOHOB KaJbIUsl U MarHus oTMeHstoT PhoPQ-3aBrcumyro akTUBalUIo
TPaHCKPUIILIMU, HO HE CHIKAIOT pernpeccuto. [Ipeanonaraercs, yto cucrema PhoPQ
SBJIAETCS KJIIFOUEBBIM IIEPEKIIIOYATEIEM YPOBHEU JKCIIPECCUN MHOKECTBA CBSI3aHHBIX
C BUPYJEHTHOCTBIO T€HOB, HACTPOEHHBIX [UIsl KOHTPOJISI pa3BUTUSl NaTocUcTEMBbI P.
versatile ynuBepcanpsHOTO pacTeHUsI-X031uHA
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POD®EPAT

Hpimmomnas padota 67 c., 20 mai., 6 Tadm., 81 KpbIHiL,.

JIByxkammanenTHas cicrama PhoQ / PhoP, RNA-seq, Pectobacterium versatile,
MEKTHIH, apa0iHO03a, IIBITPAT, BIPYJICHTHACIIb.

AO'eKT aacjaenaBaHHA: JIByXKaMITaHCHTHas cicToMa PhoQ/PhoP

MbaTa: nmacienaBaib pONIO JByXKamMIlaHeHTHaW cictomMbl PhoQ / PhoP y
BipynbHacili P. versatile, amicanp parynon PhoP, 3naiiciii miranabl ricThIIBIH KiHA3bI
PhoQ y Pectobacterium versatile.

Metaabl gaciaenasanns: RNA-seq, [IJIP, IIJIP y pa»kbime pranbHara 4acy,
KJIaHIpaBaHHE, TACThI HA BIPYJIEHTHACIb.

(paneit P. carotovorum) - BiJ SHT3pAaOAKTIPBIN MSIKKal THUJ, 370JIbHBI Ja 1H(EKIIbI
MHOCTBa paciliH 1 MAalIKO/PKaHHS PO3HBIX TKaHaK. Y HACTOJbKI YHiBepcaibHara
raTareHa MO)KHa 4akallb CKJIaJaHyl0 TPaHCKPBINIBIMHYIO PATYISIIBIIO YIIaCHiBACLISY
BipyJleHTHacli. AanaBenHas iHGapmallbld JaCTylHa TOJbKI [a POAHACHBIX BIJax 1y
BelbMi aOMmekaBaHail KoJbKacii. 3 JjamaMorad 1HcepiibliiHara phoP-myTaHTa
re’ay, Oonpmiaciup 3 SIKIX CHEUbIQIYHBIS s NEeKTaOakTIpbld. DOYHKUBI, SKi
BbIKOHBaOI11a PhoP-nagkaHTpoapHbIMI T€HAMI, YKITIOYAIOIh A3TPajiallblio, TPAHCIAPT
1 Merabani3M KpbIHII BYIJSIPOAY paciiHHara Mnaxo/pKaHHs (MoJirajdakTypaHar,
apa0iHO3a, MOJIIYKPBIJbI 1 IBITPAT), MabI(PIKALBII0 A0ATIOHKI OAKTIPBISITBHBIX KJIETaK
1 YycroimBacup Ja cTpacy. Takcama Obly mpaadmaHcTpaBanbl yia3zen PhoP Ba
YcTansBaHHI1 MapaJKy pacmaay KJIeTKaBail CIEHKI paciiH 1 YThUIi3allbll aalaBeIHbIX
npaaykray pacnany. Ha majcraBe skcnepbIMEHTaIbHBIX J3€HbIX 1 aHaM3y in silico
ObIy BbI3HAYaHbl MaTbly calTy 3BA3BaHHA PhoP, Obly mpanacrayneHsl noka3 siroHai
yHIBepcajbHaACLl [ KIMPUHbIX OakTIpbiid. CexkBeHaBaHHEe reHoMy P. versatile Ha
IpajMeT pa3MsIIUdHHS rITara MarbiBy Ja3BOJILIA BhIKa3allb 3/1arajky, IITO PATYIOH
PhoP 3nayna Oonbiiara mamepy, mrto poOinb PhoP mmabGansHbiM poarynstapam
BipyneHTHaci. [laraHupliiHbl MinmHI PhoP ykirouarois MHOCTBA paryiasiTOPHBIX
reHay, i kautpoisib PhoP Haj agubiM 31X, expl, ObIy narBepaKaHbl SKCIIepbIMEHTAIbHA,
HITO MAaJKPICIiBae CyBsi3b MaMik ABYXKaMIaHeHTHail cictamail PhoPQ 1 cicramaii
navyiis KBOpymMy. BbUlo BBICBETIEHA, IITO BHICOKIS KAHIPHTPALIbIl 10HAY KaJlbIIBIO 1
MarHiro CrbIHsA0Ib PhoPQ-3a51e:kHyt0 aKThIBAIIBIIO TPAHCKPBIIIIBI, aJie HE 3HDKAIOIb
panpacito. Mspkyenia, mTo cictama PhoPQ 3'synsenia kiouaBeiM paryasitapam
Y3pOYHSY KCIPICii MHOCTBA 3BA3aHBIX 3 BIPYJEHTHACI[IO T€HAY, allThIMi3aBaHbIX JIJIsI
KaHTPOJIIO pa3Billls MaTacicTaMbl Pectobacterium versatile 1 paciiHbl-racnajapa.



ABSTRACT

Thesis 68 p., 20 figures, 7 tables, 81 sources.

Two-component system PhoQ / PhoP, RNA-seq, Pectobacterium versatile, pec-
tin, arabinose, citrate, virulence.

Research object: two-component system PhoQ / PhoP Pectobacterium univer-
sal.

Purpose: to investigate the role of the PhoQ / PhoP two-component system in
P. versatile virulence, to describe the PhoP-regulon, to find ligands of histidine kinase
PhoQ for the strain under study

Methods: RNA-seq, gRT-PCR, cloning, virulence tests

Pectobacterium versatile (formerly P. carotovorum) is a recently defined spe-
cies of soft rot enterobacteria capable of infecting many plant hosts and damaging dif-
ferent tissues. Complex transcriptional regulation of virulence properties can be ex-
pected for such a versatile pathogen. However, the relevant information is available
only for related species and is rather limited. The PhoPQ two-component system, orig-
inally described in pectobacteria as PehRS, was previously shown to regulate a single
gene, pehA. Using an insertional phoP mutant of Pectobacterium versatile (earlier—
P. carotovorum), it was demonstrated that PhoP regulates at least 115 genes with a
majority of them specific for pectobacteria. The functions performed by PhoP-con-
trolled genes include degradation, transport and metabolism of plant-derived carbon
sources (polygalacturonate, arabinose-containing polysaccharides and citrate), modifi-
cation of bacterial cell envelope and stress resistance. It also was demonstrated PhoP
involvement in establishing the order of plant cell wall decomposition and utilisation
of the corresponding breakdown products. Based on experimental data and in sil-
ico analysis, PhoP binding site motif was defined and proof was provided for its uni-
versality in enteric bacteria. Scanning P. versatile genome for the locations of this mo-
tif suggested a much larger PhoP regulon enriched with the genes important for a plant
pathogen, which makes PhoP a global virulence regulator. Potential PhoP targets in-
clude many regulatory genes and PhoP control over one of them, expl, was confirmed
experimentally, highlighting the link between the PhoPQ two-component and quorum
sensing systems. High concentrations of calcium and magnesium ions were found to
abolish the PhoPQ-dependent transcription activation but did not relieve repression. It
IS suggested that PhoPQ system is a key switch of expression levels of multiple viru-
lence-related genes fine-tuned to control the development of P. versatile-host plant pa-
thosystem.



