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PE®EPAT

Junnomuast pabota, 45 crpanuisl, 11 pucynkos, 2 Tabnuibl, 29 HCTOUHUKOB.

KaroueBblie ciaoBa: Erwinia amylovora, GakrepwalbHBIA 0KOT, (EHOJLHBIC
COeIMHEHUs pacTeHut, SIYA, aBToperysnus, peryysius SKCIPECCHH.

Oo6mbekT uccaexoBanus: Erwinia amylovora E2-pUAG66, E2—Ps, E2 AslyA—Ps,
E2—PsCs, E2 AslyA—PsCs, E2—PsC, E2 AslyA—PsC, E2—PyC, E2—PyCs, E2 AslyA—PyC,
E2 AslyA—PyCs, Escherichia coli DH5a.

IIpeaMer mccjieq0BaHUAA: AKTUBHOCTH MPOMOTOpA N€HA TPAHCKPUIILIMOHHOTO
perymnsitopa SIyA.

Heanr wuccaenoBaHMs: W3YYUTh PETYJSILUIO 3KCOPECCHMM IMPOMOTOpa IeHa
TPAHCKPHITIIMOHHOTO peryisitopa SIyA.

MeTtoabl  HMCCICI0BAHMSA: MUKpPOOHOJIOTHYECKHE  (KYJIbTUBUPOBAHUE
MHUKPOOPTaHU3MOB), CTAaTHCTUYECCKHE, MOJIEKYJIIPHO-TEHETHYECKUe (deKTpodopes,
NoJIMMEpa3Has [enHas peakuus, U3BMEPEHNUE YPOBHS 3KCIIPECCUH T€HOB).

B pesynbpTaTe mpoBENEHHOTO MCCIEIOBAaHUS YCTAHOBIIEHO, YTO CAJMIIMIIOBAs
KHCJIOTa B KOHLEHTPAIMH 2,5 MMOJIb/JI BBI3bIBAET YBETMYEHUE aKTUBHOCTH ITPOMOTOPA
reda SIYyA B 1,3 pa3a 1o cpaBHEHHIO ¢ KOHTPOJIEM, a B KOHIICHTPAIIMKA 5 MMOJIb/J — B
1,4 pa3a. BanuinHoBast KUCIOTa B KOHUEHTPALMH 2,5 MMOJIB/JI €€ TIOKa3ajla CHIDKEHHE
B 1,2 pa3a 1o CpaBHEHHUIO C KOHTPOJIEM. napa-THApOKCUOeH3oiHas kuciorta (2,5
MMOJIb/JT) OKa3ajia cHmkeHue B 1,4 paza. depynosas kuciora (2,5 MMOJIb/JT) TTOKa3aja
cHKeHue B 1,4 pa3a. XjoporeHoBast kuciaora (2,5 MMOJIB/JT) ToKa3ajia CHHKEeHHE B 1,2
pa3za. Kodeiinas kuciora B KOHLUEHTpalMU 2,5 MMOJIB/J HE BbI3Bajla U3MEHEHUM B
aKTUBHOCTH MPOMOTOpA reHa SlyA, olHaKo NIpH yBEJIIMYCHUN KOHIICHTPAIIUU KUCIOTHI
710 5 MMOJIB/J KCIIPECCHS pEenopTepa OKa3anach CHUKeHa B 1,2 pa3a 1o CpaBHEHUIO €
KOHTPOJIbHBIMU 3HaueHUsIMU. J[0OaBieHne KOPUYHOW KUCIOTHI B KOHIIEHTpaLUH 2,5
MMOJIB/1 K Cpelie KyJbTUBHUPOBAHUS HE BBI3BAJIO JIOCTOBEPHBIX PANHUUNA MEKITY
MOJIyYeHHbIMU KOHTPOJBHBIMU W OINBITHBIMH 3HauY€HUSAMH. [Ipu KyJIbTHUBUPOBAHHUH
KJIETOK C PaCTUTEIbHBIMU (PEHOJIbHBIMU COETMHEHUSIMU B KOHIIeHTpauuu 0,6 MMOJIb/1
OblJI0O OOHApPY>XEHO, YTO HHU OJHO M3 HCCIENyeMbIX (EHOJIBHBIX COEIUHEHUN
JIOCTOBEPHO HE U3MEHUJIO YPOBEHb AKTUBHOCTHU UCCIIEyEMOTO MPOMOTOPA.

Dkcmpeccus mpomoTopa rena SlyA y kierok nenennonnoro myranta AslyA-PsC
Obl1 HKEe B 1,8 pasa Mo CpaBHEHUIO CO 3HAYEHUSMH, MOJYYEHHBIMH TPHU
KyJbTUBUpoBaHuu mramma E2-PsC. 3amena "mycroit" BekTopHoil miasmuasl PFLAG-
CTC mramma E2-PsC na pekomOunanTHyto ¢ kormeit reHa SIYA (pFLAG-CTC-slyA,
mrramM E2-PSCs) nmoBbicuiia HcclieayeMyro MPOMOTOPHYIO aKTUBHOCTD B 1,4 pa3a. DTu



JAHHBIE CBUACTEIBCTBYIOT 00 aKTUBATOPHOW ponu SlYA B OTHOMIEHHH TPOMOTOpa
COOCTBEHHOI'O I'€Ha.

beimo moxaszaHo, 4To moduMUKCHH B B KOHIEHTpanuu | MKI/MII BBI3BIBACT
yBEIIMYCHUE TIPOMOTOPHOI akTHBHOCTH TeHa SIyA B 1,2 pa3a.

B koHuentpanuu 25 MMOJIB/I TMEPEKUCh BOAOPOAA BBI3BIBAET CHIDKEHUE
BBDKMBAEMOCTH KIIETOK JIEJIEHMOHHOTO MyTaHTa IO CPaBHEHUIO C KIIETKAMHU JUKOIO
Tumna B 2 pasa, a B koHneHTpanusax 50 u 100 MMois/n — mpekpaiieHne pocra KIETOK
MYTaHTHOTO IITamMma. AKTHBHOCTH mpomotopa SIyA B mpucyrcrBum H,O; B
KOHIIeHTpauu 1 MMoub/ yBennuuiach B 1,2 pasza, B KOHLIIEHTpaluu 2 MMOJb/1 — B 1,4
pa3a, B KOHIIGHTpaIuu 5 MMOJIb/T — B 1,7 pa3a.

3amena azmuabl PFLAG-CTC Ha pekoMOMHAHTHYIO IJIa3MUIY C KOMUEH reHa
slyA (pFLAG-CTC-slyA) yBenmuyriia akTHBHOCTB HCCJIETyEeMOT0 IIPOMOTOPA B KJICTKAX
JeNeNMOHHOT0 MyTaHTa B 4,2 pasza (AslyA-PyCs), 4To MOXeT CBHICTEIILCTBOBATH O
ToM, SlyA TIOJI0OKHUTENBHO PETYIHPYET dKcIpeccuto rera YNCN, mpoayKT KoToporo, 1o-
BUJMMOMY, BOBJICYCH B YCTOWYHMBOCTH KJIETOK E. amylovora x OKHCIUTETbHOMY
cTpeccy.



POD®EPAT

JlpimioMHast pabora, 45 craponki, 11 mamonkay, 2 Tabmiiel, 29 KpbIHIL.

Karouasbisi ciaoBbl: Erwinia amylovora, OakTapbisiibHbl anék, (EeHOIbHBISA
3My4sHHI paciiH, SlyA, ayTaparyssisis, paryssaibia SKCIPICii .

A0'exT nacaenaBanns. Erwinia amylovora E2—pUAG6, E2—Ps, E2 AslyA—Ps,
E2-PsCs, E2 AslyA—PsCs, E2-PsC, E2 AslyA-PsC, E2-PyC, E2—PyCs, E2 AslyA—PyC,
E2 AslyA—PyCs, Escherichia coli DH5a.

IIpagMer aacjiefaBaHHs: aKTBIyHAacllb POMOTOPAa T'€HA TPAHCKPBIILbIHArA
parymstapa SIyA.

Mbra paciegaBaHHS: BBIBYYbILb PArYJSLBIIO 3KCIPACIl MPOMOTOpA IeHa
TpaHCKphINIbIHAra paryisarapa SlyA.

MeTaanl aacjaeIaBaHHA: MiKpaOisIariyHbls (Ky1bThIBABAaHHE
MIKpaapraHiamMay), CTaThICTBIYHBIS, MAaJEKyJsIpHa-T€HEThIUHbI  (3eKTpadapas,
najgiMepa3Hylo JaHIyroBas PAAKIIbIS, BRIMSIPIHHE Y3POYHIO AKCIPICii TeHay ).

VY BBIHIKY IpaBe/A3€eHara gacjie/laBaHHs YCTaHOYIeHa, IITO callilblIaBas Kiciara
¥ KaHIPHTpaIb 2,5 MMOJIb / 71 BBIKIIIKAe MaBEIIYIHHE aKThIYHACI MPOMOTOpa T'eHa
slyA ¥ 1,3 pa3sl ¥ mapayHaHHI 3 KAHTPOJIEM, a ¥ KAHIPHTPAIbIi S MMOJIb / 11 - y 1,4 passbl.
BaniniHaBas Kiciiata ¥ KaHUPHTpALbIl 2,5 MMOJIb / JT sie Takas3ana 3H K HHE ¥ 1,2 pa3bl
y mapayHaHHI 3 KaHTpOJeM. mapa-ruApokcuOeH3oiHas kicmara (2,5 mmonb / 1)
nakasaia 3Hik3HHe ¥ 1,4 pa3sl. @epynaBas kicnata (2,5 MMOJIb / 1) Takasalia 3HKIHHE
¥ 1,4 pa3pl. XnoparenaBas kiciara (2,5 MMoib / 1) nakasana 3HDKIHHE ¥ 1,2 passl.
KaBaBas kicnata ¥ KaHIPHTpauUbll 2,5 MMOJIb / 1 HE BBIKIIIKANa 3MEH Y aKThIYHACII
npoMoTopa reHa slyA, agHak npbl NaBeIIY3HHI KAHIPHTPALIbI1 KICJIAThI 1a 5 MMOJIb / 11
AKCIIPACIs panapuépa anbIHyJacs 3HbKaHa ¥ 1,2 pa3bl ¥ napayHaHH1 3 KAHTPOJIbHBIMI
3HaUdHHAMI. JlagaHHe KapbIluHail KicJaaThl ¥ KAaHLPHTpPAILIbI1 2,5 MMOJIb / J1 1a acsipoiI3s
KyJbThIBABaHHS HE BBIKJIIKAJa JaKjiIaJHbIX aJpO3HEHHSAY MaMiK aTpbIMaHbIMI
KAHTPOJIbHBIMI 1 JacBeIYaHbIMI 3HaudHHAMI. [Ipbl KyJbThIBaBaHHI KJETaK 3
paciiHHbIMI (DEHOJIBHBIMI 3TYUYIHHAMI ¥ KaHIPHTpalbl 0,6 MMOJIb / 71 ObUIO BBISIYJIEHA,
IITO Hi aJHO 3 JOCJHENHBIX (DEHOJBHBIX 3TYUSHHAY NaKiIaJHa HE 3MsHLIA Y3POBEHb
aKTBIYHACIII JIOCeaHara mpoMoTopa.

Okcmpacis npomortopa reHa SIYyA ¥ kierak nenenmonHoro mytanta AslyA-PsC
Obly HUKOMIIBL Y 1,8 pa3pl ¥ mapayHaHHI ca 3HAYAPHHAMI, ATPbIMAHBIMI TIPbI
KyJbThiBaBaHH1 mTamy E2-PSC. 3amena "nyctsl" BekTapHail minasmiasl pFLAG-CTC
mramy E2-PsC na pakamOinanTHbIs 3 korisii reHa SIyA (PFLAG-CTC-slyA, mram E2-
PsCs) maBeiciiia 0CIeIHY0 MPOMOTOPHYIO aKThIYHACIL Y 1,4 pa3sl. ['3ThIs faa3eHbls
cBeqyallb ad akThiBaTapHai poiii SlyA ¥ naublHEHHI Jla TPOMOTOpa YiacHara reHa.



bruto makasana, mto mMoMMMUKCHH B y KaHIpPHTpansl | MKr / Mi BBIKIIIKae
NaBeIiYdHHE POMOTOPHOH akThIyHacI rera SIyA ¥ 1,2 passi.

VY xkaHIpPHTpaupl 25 MMOJb / 11 TEpakic BaJapoay BBIKJIIKae 3HIKIHHE
BBEDKBIBIBHACII KJIETAK JCICIIMOHHOTO MyTaHTa Y TMapayHaHHI 3 KJIeTKami A3ikara
Ty ¥ 2 pa3bl, a ¥ kaHpHTpansisix 50 1 100 MMonb / 11 - COBIHEHHE POCTY KJIETaK
MyTaHTaBara mraMmy. AKTbIYHacHs mpomoropa SIYA y mpeicytHacni H202 y
KaHIPHTpalbl | MMonb / maBsutiusiacs ¥ 1,2 pa3sl, y KaHIPHTPALBI 2 MMOJIb / T -y
1,4 pa3bl, y KaHIPHTpAIBI S MMOJb / 11 -y 1,7 pa3sbl.

3amena mna3Mmigsl PFLAG-CTC Ha pakamMOiHAHTHYIO TUTa3Midy 3 KOs reHa
slyA (pFLAG-CTC-slyA) maBsutiubliia akThIYHACITH JOCIIEIHATA IPOMOTOpA ¥ KIIeTKax
nenennoHHoro MyTanTa ¥ 4,2 passl (AslyA-PyCs), mto Mosxa cBeaubIib ad TeiM, SIyA
CTaHOYYa paryitoe dKcmpacito reHa YhCN, mpanykr skora, ma-Bigainb, YUSTHYTHI ¥
ycrormiBacip kierak E. amylovora na akicisiibHara crpacy.



ABSTRACT

Diploma work, 45 pages, 11 figures, 2 tables, 29 sources.

Keywords: Erwinia amylovora, bacterial blight, plant phenolic compounds,
SlyA, autoregulation, expression regulation.

Object of study: Erwinia amylovora E2—-pUA66, E2—Ps, E2 AslyA—Ps, E2—
PsCs, E2 AslyA—PsCs, E2-PsC, E2 AslyA—PsC, E2-PyC, E2—PyCs, E2 AslyA-PyC, E2
AslyA—PyCs, Escherichia coli DH5a.

Subject of study: activity of the slyA transcriptional regulator gene promoter.

The aim of the study: to study the regulation of the expression of the gene
promoter of the transcriptional regulator SIyA.

Research methods: microbiological (cultivation of microorganisms), statistical,
molecular genetic (electrophoresis, polymerase chain reaction, measurement of gene
expression levels).

As a result of the study, it was found that salicylic acid at a concentration of 2.5
mmol / | causes an increase in the activity of the slyA gene promoter by 1.3 times
compared to the control, and at a concentration of 5 mmol / | - by 1.4 times. Vanillic
acid at a concentration of 2.5 mmol / | showed a decrease of 1.2 times compared to the
control. Para-hydroxybenzoic acid (2.5 mmol / 1) showed a decrease of 1.4 times.
Ferulic acid (2.5 mmol / I) showed a decrease of 1.4 times. Chlorogenic acid (2.5 mmol
/ 1) showed a decrease of 1.2 times. Caffeic acid at a concentration of 2.5 mmol/I did
not cause changes in the slyA gene promoter activity, however, with an increase in the
acid concentration to 5 mmol/l, the reporter expression was reduced by 1.2 times
compared to the control values. The addition of cinnamic acid at a concentration of 2.5
mmol/l to the cultivation medium did not cause reliable differences between the
obtained control and experimental values. When culturing cells with plant phenolic
compounds at a concentration of 0.6 mmol/l, it was found that none of the studied
phenolic compounds significantly changed the activity level of the studied promoter.

Expression of the slyA gene promoter in cells of the deletion mutant AslyA-PsC
was 1.8 times lower than the values obtained when culturing the E2-PsC strain.
Replacement of the "empty" pFLAG-CTC vector plasmid of the E2-PsC strain with a
recombinant one containing a copy of the slyA gene (pFLAG-CTC-slyA, E2-PsCs
strain) increased the studied promoter activity by 1.4 times. These data indicate the
activator role of SIyA with respect to the promoter of its own gene.

It was shown that polymyxin B at a concentration of 1 pg/ml causes an increase
in the promoter activity of the slyA gene by 1.2 times.



At a concentration of 25 mmol/l, hydrogen peroxide causes a decrease in the
survival of the deletion mutant cells compared to the wild-type cells by 2 times, and at
concentrations of 50 and 100 mmol/l - cessation of cell growth of the mutant strain. The
activity of the slyA promoter in the presence of H202 at a concentration of 1 mmol/I
increased by 1.2 times, at a concentration of 2 mmol/l — by 1.4 times, at a concentration
of 5 mmol/l — by 1.7 times.

Replacement of the pFLAG-CTC plasmid with a recombinant plasmid
containing a copy of the slyA gene (pFLAG-CTC-slyA) increased the activity of the
studied promoter in the cells of the deletion mutant by 4.2 times (AslyA-PyCs), which
may indicate that SIyA positively regulates the expression of the yhcN gene, the product
of which is apparently involved in the resistance of E. amylovora cells to oxidative
stress.



