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PE®EPAT

JumniomHuas pabora c. 56, puc. 35, Tabi. 5, 48 HCTOYHUKOB.

OObekThl  uccienoBanms: mrTamMMbl  Pseudomonas chlororaphis  subsp
aurantiaca B-162 (nukwii ) u MmyTtanTel B-162/255 u B-162/17.

[lenb: aHamM3 W CpaBHEHHME TE€HOMOB INTaMMOB Oaktepuidi Pseudomonas
chlororaphis subsp aurantiaca B-162, a Takxe myrtanTHOTO ImtamMma B-162/255 u
POM3BOIHOTO U3 Hero mramma B-162/17, cnocoOHOTo K mpoayKiuu (heHa3nHOBBIX
COCIMHCHWI Ha MUHUMAJIBHBIX Cpeax.

MeToapl McCIeOBaHUS: MHUKPOOHOJIOTHYECKHE, MOJICKYISIPHO-TEHETHYECKHE,
OnoH(pOopMaIMOHHbIE, ONOXUMUYECKHUE, CIIEKTPOPOTOMETPUIECKHE.

@deHa3uHOBBIE MUTMEHTBHl  MPEACTABIAIOT COOOM  HU3KOMOJEKYJSPHbBIC
TeTePOLMKINYECKUE a30TCOACPKAIINE COSTUHEHUS, CHHTE3UPYEeMbIE B XOJI€ peaKIni
apomaTtuueckoro myTd. OCHOBY BCEX COEIMHEHUH [AaHHOTO psiia COCTaBIsET
(eHa3uH-1-kapOOHOBASI KUCIIOTA.

P. chlororaphis subsp. aurantiaca B-162 sBusiercst mpoayineHToM (heHa3UHOB.
Ha ero ocHoBe Obuin mosydeHsl MyTaHThl B-162/255 u B-162/17, oGnanaromiue
CIIOCOOHOCTBHIO K CBEPXCHUHTE3y MAaHHbIX coeauHeHui. Y B-162/17 mnosBuiach
CIIOCOOHOCTh K CHHTE3y ()eHa3MHOB Ha MUHUMAIBHBIX cpenax. [lockombky s
CO37aHMS JTaHHBIX IMTAMMOB IMPUMEHSIIN XHMHUYECKUH MyTareHes, MPOBOIMPYIONTHH
BO3HMKHOBEHHWE MHOYKECTBCHHBIX MYTAIlMi, BBISCHCHHWE TPUYHUH TMPUOOPETEHUS
KOHKPETHOTO MYTAHTHOTO (heHOTHIa ObUIO BO3MOXKHO JIMIIb TIPU  YCIOBUHU
MOJTHOTEHOMHOTO ~ CEeKBeHHMpOBaHHs. JleTadpHOe CpaBHEHHE aHHOTHPOBAHHBIX
T€HOMOB TpeX INTAMMOB, IMIPHBEIO K OOHApyXeHHI0 4 MyTaluuid, KOTOpHIC
MOTEHIIMATBHO MOTJIA TIOBIUSATH HAa CHUHTE3 (PEHA3MHOBBIX aHTHOMOTHKOB. Jlis
JaJbHEUIIer0 HMCCcieaoBaHusl ObUT BhIOpaH TeH 1uToXpoM C OKCHIa3bl, HECYIIUi
Hanbosee MPOTHKEHHYIO JISTCIHI0 B CBOCH HYKJICOTHAHON mocieaoBareabHoCcTH. K
MOCJIEIOBATEIBHOCTSIM LIEJIEBOIO I'€Ha ObUIM CKOHCTPYHPOBaHbI npaimMepsl i TP
C TIEPEKPHIBAIOIIUMHUCS TpaiiMepaMu U TIOTy4YeHbI ()parMEeHTHI O’KUIAEMOT0 pa3Mepa
JUIS  CO3JaHMS TEeHHO-MH)KCHEPHOW KOHCTPYKIMH, OOECIeUHBAIONICH JeNICHHUI0
COOTBETCTBYIOIIEro TeHa u3 reHoma. Co3mgaHHas TeHHO-WH)KEHEpPHAs KOHCTPYKIUS
tpancopmupoBana B kietku E. coli BW 19851 m namee mepeHeceHa B KIICTKH
P. chlororaphis subsp aurantiaca B-162 ¢ momomp0 KOHBIOTAIUN, YTO TO3BOJIHIIO
MOJTyYUTh BAPUAHTHI C JeNIelIueil TeHa IIMTOXPOMOKCH Ia3bl B U3y4aeMbIX OaKTEpUsIX.

BriepBbie mokaszaHo, 4TO MPOAYKTH TEHOB cyObeauHuIl mutoxpom C okcumaas,
B YaCTHOCTH T€Ha COXA, 3aJIeliCTBOBAaHBI B MIPOAYKIIMU (P€HA3MHOBBIX aHTHOMOTHKOB
Ha TOJIHOIICHHBIX CpellaX W He MPUHUMAIOT YJacTHUs B CHHTE3€ dTHX COCAMHCHHI Ha
MHUHHUMAJIBHBIX Cpefax.



ABSTRACT

Graduate work p. 56, pic. 35, table. 5, 48 references.

Object of research: strains of Pseudomonas chlororaphis subsp. aurantiaca B-
162, B-162/255, B-162/17 and Escherichia coli BW 19851.

Aim of work: analysis and comparison of genomes of bacterial strains
Pseudomonas chlororaphis subsp aurantiaca B-162, as well as mutant strain B-
162/255 and strain B-162/17 derived from it, capable of producing phenazine
compounds on minimal media.

Research methods: microbiological, molecular genetic, bionformational,
biochemical, spectrophotometric.

Phenazine pigments are low molecular weight heterocyclic nitrogen-containing
compounds synthesized in the course of aromatic reactions. All compounds of this
series are based on phenazine-1-carboxylic acid.

P. chlororaphis subsp. aurantiaca B-162 is a phenazine producer. On its basis,
mutants B-162/255 and B-162/17 were obtained, which have the ability to over-
synthesize these compounds. B-162/17 acquired the ability to synthesize phenazines
on minimal media. Since chemical mutagenesis was used to create these strains,
which provokes the emergence of multiple mutations, the elucidation of the reasons
for the acquisition of a particular mutant phenotype was possible only under the
condition of whole genome sequencing.

A detailed comparison of the annotated genomes of the three strains led to the
discovery of 4 mutations that could potentially affect the synthesis of phenazine
antibiotics. For further research, the cytochrome C oxidase gene, which carries the
longest deletion in its nucleotide sequence, was selected. For the sequences of the
target gene, primers for PCR with overlapping primers were designed and fragments
of the expected size were obtained to create a genetically engineered construct that
ensures the deletion of the corresponding gene from the genome. The created
genetically engineered construct was transformed into E. coli BW 19851 cells and
then transferred to P. chlororaphis subsp aurantiaca B-162 cells by conjugation,
which made it possible to obtain variants with the deletion of the cytochrome oxidase
gene in the studied bacteria.

It was shown for the first time that the products of the genes of cytochrome C
oxidase subunits, in particular the coxA gene, are involved in the production of
phenazine antibiotics on high-grade media and do not participate in the synthesis of
these compounds on minimal media.



PO®EPAT

Jpimomnas pama 3. 56, mai. 35, Tabin. 5, 48 kpbrHi.

AOG'exThl macienaBanHi: mrambl Pseudomonas chlororaphis subsp. aurantiaca
B-162, B-162/255 1 B-162/17, Escherichia coli BW 19851.

MbTa: aHami3 1 mapayHaHHe TeHoMay InTamay OakTIpeii Pseudomonas
chlororaphis subsp. aurantiaca B-162, a takcama myranTaBara mramy B-162/255 i
BBITBOpHara 3 sro mramy B-162/17 3pnonmpHara na mnpaaykibli (heHa3MHOBBIX
3ITYY9HHSY Ha MIHIMAQJTBHBIX acSpOII3IX.

Metanpl  nmacienaBaHHS:  MIKpaOisIariuHbls, MaJeKyJspHa-T€HEThIYHbIA,
OonoH(popMalMOHHbIE, OIAXIMIYHBISA, CIEKTPO(HOTOMETPUUYECKHUE.

deHa3nHOBbIE OICMEHTBl  VSYISIONb caboit Hi3KaMaJleKyJISIPHbIS
TeTIPAIBIKIIYHBIA a30Ta3MAIIYANTBHBIS 3JIyUdHHI, CIHT33aBaHbIA Y XOJ3€ PIAKIBIN
apaMmaTblyHara nuAxXy. ACHOBY VCiX 3Jy4YsHHSAY JaJ3eHara Ldpary CKJajgae
(dena3un-1-kapOoHaBas Kiciarta.

P. chlororaphis subsp. aurantiaca B-162 3'synsenna npaaymndHTay GpeHa3uHOB.
Ha sro acHoBe Obutli arpeiManbl MyTaHThl B-162/255 1 B-162/17 Banopatoup
3M0JBHACIIIO Ja CBEPXCUHTE3Y [aJ3€HBIX 3iIyudHHsay. Y B-162/17 3'aBuiacs
30JbHACIIL Ja CIHTA3Y (DeHa3MHOB Ha MIHIMAJIBHBIX acApoam3sax. [lakonbki mis
CTBAap3HHS JAA3€HBIX IITaMay Y XKbIBall XIMIYHbI MyTareHes, sSKI IpaBaKye
V3HIKHEHHE MHOKHBIX MYTallblid, BBICBSTJIEHHE MPBIYbIH HAOBIII KaHKpPITHAra
MyTaHTaBara (peHaTblly OBLIO MardbiMa TOJIBKI MpPhl YMOBE MOJHOT€HOMHOIO
CEKBEHHpOBaHMs. J[pTanéBae mnapayHaHHE aHATABAaHBIX I'€HOMAY TPOX IITaMmay,
NPBIBSUIO /12 BISYJIEHHS 4 MyTallblid, sIKisl TATIHUbIIHA Marii NayiblBallb HA CIHTA3
(deHa3MHOBBIX aHTHIOIETHIKAY. Jlns naneifmara nacnefgaBaHHs Obly aOpaHbl T'eH
nutoxpoM C OKcuaasbl, $KI Hsce HaWOONbII NPaLATIyl0 A3SJ0K Y CBaéi
HYKJICOTUIHON macisgoyHacui. Jla macisgoyHacisx MdITaBara TreHa OblIl
ckaHcTpysiBanblsl mnpaiimep s IIHP 3 mepakpeiBaroinia mnpaiiMep 1 aTpbIMaHbI
(dbparMeHThl YakaHara rnamMepy AJis CTBapIHHS I'€HHA-1HKbIHEPHAW KAaHCTPYKIIbI, SIKas
3a0screuBae 310K aArnaBeqHara reHa 3 reHomy. CTBopaHas reHHa-1HKbIHEpHas
KaHCTPYKIbIsA TpaHchapmabana y kietki E. coli BW 19851 1 naneii nepanecena y
kiaetki P. chlororaphis subsp aurantiaca B-162 3 ganamoraii KaH'rorampli, IITO
JIa3BOJIIJIa aTPbIMAllb BaPBISIHTHI 3 A3MJIOK F€HA LIUTOXPOMOKCH/A3bl ¥ BBIBYYaeMBbIX
OAKTAPBISX.

VhepuislHIO NakasaHa, IITO NpPagykThl TeHay cybamsiHak muToxpom C
OKCHZa3, y MpbIBaTHAcCLl TeHa COXA, 3aa3eiiHiyaHbl ¥ MpaayKibll (HeHa3MHOBBIX
aHTHIOIETHIKAY HAa MayHAaBapTACHBIX ACSIPOAMA3SX 1 HE MPBIMAIOLb yA3ElTy ¥ CIHTI3e
IITHIX 3TYUYIHHSY Ha MiHIMAJIbHBIX acAPOII3SIX.



