MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIA YHUBEPCUTET
BUOJIOTMYECKUA ®AKYJIBTET

Kadenpa muxpodunosoruu

CYPXHUK
Hapesa BnangumuposHna

XAPAKTEPUCTHUKA CUCTEM PEIVIMKAIIUA U
KOHBIOTAIIMOHHOI'O NEPEHOCA ILIA3MUJI BAKTEPUI
RHODOCOCCUS PYRIDINIVORANS 5AP

AHHOTaIMS K TUILUIOMHON padoTe

Hayunslii pykoBOIUTEB:

JOTIEHT Kadeapbl MUKPOOUOJIOTHH,
KaHIUJAT OMOJOTUYECKUX HaYK,
noueHt M. . Manapuk

Mumnck, 2022



AHHOTALMSA

JunomHuas pabora: 52 c., 6 Tabm., 13 puc., 50 ICTOUHUKOB.

IJTASMUJIA, PEIUIMKAILIMSA, KOHBIOT'ALIMA, MUWHU-PEIJIMKOH,
BUOMH®OPMAIIMOHHBIN AHAJIM3, RHODOCOCCUS, HA®TAJINH,
CUJJEPO®OPHI

OObekThl uccienoanwmii: 0akrepun Rhodococcus pyridinivorans SAp aukoro
TUMIAa W TIOJyYEeHHbIE HAa WX OCHOBE MYTAaHTHBIC BAapUAHTHI; HYKJICOTHIHBIC
IOCJICIOBAaTeIbHOCTH TeHoMma Oakrtepmii  R. pyridinivorans 5Ap:  XpoMOCOMBEI,
m1a3Muiel Ononerpananuu Hadtanuaa PNAPH, mrasmuasr OnocrunaTtesa cuaepodopos
pSID.

Llenp: aHamu3 T€HOB, OTBEUYAIOIIUX 32 PEIUIMKAIIMIO0 M KOHBIOTAIUIO, TIa3MH/T
ouonerpamanmu  HaptammHna PNAPH u  Ouocunresa cuaepodopoB pSID,
oOHapyXeHHBIX B reHoMe OakTepuii Rhodococcus pyridinivorans 5Ap.

B pesynbTare mpoBENEHHBIX HUCCIEIOBAHUI ObUIO aHHOTHPOBAHO 212 reHOB
wrazmuael PNAPH Gakrepwii R. pyridinivorans 5 Ap. BeiseieHo 3 reHa oTBeYaronux
3a PETUTHKAITUIO TUIa3MUIBI, 4 TeHa CTAOUITLHOTO MOICPKAHUS TUIa3MHUIbI M OJTFH T'¢H,
YYaCTBYIOIIMHN B KOHBIAIHMH, POSBIISIONINE CXOJICTBO C COOTBETCTBYIOIIIMMH TCHAMH
OJIM3KOPOJCTBEHHBIX POIOKOKKOB TPYyTIIBI B.

[Tokazano, wuro repAB o6Omacte mnasmuael PNAPH  He sBisercs
(GyHKIIMOHATBHOM, IMOO HEOCTATOYHA /1711 CTAOUIIBHOTO MOJIIEP KaHUS MJIa3MU/IbI.

Komonnsrii ananu3s miazmuabl PSID mokaszan sBHbIE OTAUYHS OT XPOMOCOMHBIX
T€HOB 10 YacTOTE BCTPEYAEMOCTH KOJOHOB (peHMIIANaHWHA, JICUIIMHA, U30JCHITNHA,
BaJliHA, TMIPOJIMHA, TPEOHWHA, aJlaHWHA, THPO3WHA, TUCTHUIWHA, TJIyTaMHHA,
acrmaparvsa, JJM3MHa, acCraparuHOBOW KHUCIOTHI U CTOI-KOJOHOB.

AHanu3 aHTarOHWCTUYECKOW akTHUBHOCTH Oaktepuii R. pyridinivorans 5Ap
MoKa3aj, 4TO OHa 00ecreYnBaeTCsl CHHTE3UpyeMbIMu cuaepodopamu. Takxke ObLIO
JIOKA3aHO, YTO CYKIIMHAT W HA(PTAIMH SBISIOTCS HEMOIXOIAIAMUA HCTOYHUKAMH
yTIIepo/ia IS MPOSIBJICHUST aHTarOHUCTUYECKON aKTUBHOCTH.

OuIoreHEeTHYECKUN aHaM3 OCTKOB PETUIMKAIIMM W KOHBIOTAIUU TIIa3MHUIbI
pSID moka3zan ux cxoncTBO ¢ Oenkamu Oaktepuid poma Rhodococcus pasHeix rpymi,
YTO FOBOPUT O TOM, uTo Tazmuaa PSID, BeposiTHO, mpeacTaBiseT co00l PEerIMKOH
0oJiee MIMPOKOTo Kpyra Xo3sieB o cpaBHeHUto ¢ PNAPH.
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AHATALBIS

Heimomuas padora: 52 c., 6 Tabi., 13 main., 50 KpbIHiI.

[UIASMIZIA, POIUNKAILBIA, KAHIOTALLBISA, MIHI-POITJIIKOH,
BISIH®APMATHIVHBI AHAJII3, RHODOCOCCUS, HA®TAJIIH,
CIA3BEPA®OPEI

AG’ekThl macnenBaHHs: OakTapblii Rhodococcus pyridinivorans SAp n3ikara
THIy 1 aTpbIMaHbld Ha 1X AaCHOBE MYTAHTHBIS BapbISHTBI, HYKJICATHITHBIS
nacysIoyHacIii reHoma OakTapeiid R. pyridinivorans 5Ap: xpamacoMmbl, ITIa3MiJIbl
oissmarpagansii HadTanina PNAPH, mnasminsr 6iscinTazy cinzepadopay pSID.

Mbra: aHami3 reHay, sKis aaKa3Barollb 3a PATUTIKAIBIIO 1 KaH'FOTaIlbII0 TUTa3MifT
Olsmarpanansl HadTanminy PNAPH i GisiciaTazy cinzepodopay pSID, BeissyieHbIX Y
reHoMe OakTapeiii Rhodococcus pyridinivorans SAp.

VY BBIHIKY NpaBeA3CHHBIX Jlaciie/IBaHHAY ObLIO aHaTaBaHa 212 reHay mia3mijibl
PNAPH oakrmapseiii R. pyridinivorans 5 Ap. Beisynena 3 rena, sikis aJka3Barolb 3a
PAIUTIKALIBIIO TJ1a3MiJIbl, 4 TeHa cTaOUIbHAra maATpbhIMAHHS IUJIa3MIJIbI 1 a/I31H TeH, SIKi
yn3enpHIYae ¥ KaH Ioranbli. A3HaA4aHHBIA JITIPMIHAHTHI TPASYIISIONb HAWOOJbINAS
naladeHCTBA 3 a/IaBEAHBIMI TeHaMI palakokay rpymibl B.

[Takazana, mro repAB-BoGnacup mnasmigel PNAPH He 3'synsernia
(dyHKUBIsIHATBHAN, 200 HeAacTaTKOBas JUIsl cTa0lIbHAra MaaATPhIMaHHS TUIa3MIJbI.

Kamonnsr anami3z mmasmigel PSID makazay BigaBOWHBIA aapoO3HEHHI aj
XpaMacOMHBIX I'€Hay Ia yacTale CycTpakaeMaclll KaJoHay (eHlJanaHiHy, JeUIbIHY,
13aJICHIIbIHY, BaJIiHy, MPaTiHy, TPIaHiHy, aJllaHiHy, HIpa3iHy, TiCTBIA3IHY, TIIyTaMiHy,
acrmapariny, Jii3iHy, acrapariHaBai KicJIOThI 1 CTON-KaJOHaY.

AHami3 aHTaraHicThIYHaW akThIYHacHi OakTdIpeiii  R. pyridinivorans 5Ap
nakasay, IITo siHa 3a0sicrieuBaclia CiHTI3aBaHbIMi cigzepadopami. Takcama nakaszaHa,
IITO CYKUBIHAT 1 HaTaNiH 3’ SyJsI0Nia HEeNa bIX0AHbIMI KpbIHIAMI YTIepoay A
MpasiBbl AaHTAraHICThIYHAN aKThIYHACIII.

dinareHeTHIYHBI aHaAMI3 OSUIKOY pOAIUTiKalbll 1 KaH'tforambli miazMmigsl PSID
nakasay ix mamabeHcTBa 3 OsutkaMi OakTIphIid poay Rhodococcus posHsix rpym, mTo
Kaka mpa Toe, mto 1iazmina PSID, BeparogHa, ysaymse cabor pIIUTiKOH MIBIpIUIIIara
KoJia racniagapoy y napaynanui 3 pPNAPH.
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ANNOTATION

Diploma: 52 p., 6 tab., 13 fig., 50 references.

PLASMID, REPLICATION, CONJUGATION, MINI-REPLICON,
BIOINFORMATION  ANALYSIS, RHODOCOCCUS, NAPHTHALENE,
SIDEROPHORE

Objects of research: wild-type bacteria Rhodococcus pyridinivorans 5Ap and
mutant variants derived from them; nucleotide sequences of the R. pyridinivorans 5Ap
genome: chromosome, naphthalene biodegradation plasmid pNAPH, siderophore
biosynthesis plasmid pSID.

Aim: analysis of genes responsible for replication and conjugation of
naphthalene biodegradation plasmids pNAPH and siderophore biosynthesis pSID
found in the genome of Rhodococcus pyridinivorans 5Ap bacteria.

As a result of the studies, 212 genes of the pNAPH plasmid of bacteria
R. pyridinivorans 5 Ap were annotated. 3 genes responsible for plasmid replication, 4
genes for stable maintenance of the plasmid, and one gene involved in conjugation
have been identified. These genes have the largest similarity with homological genes
in rhodococcal group B.

It has been shown that the repAB region of the pNAPH plasmid is not functional
or insufficient for stable maintenance of the plasmid.

Codon analysis of the pSID plasmid showed clear differences from
chromosomal genes in the frequency of occurrence of phenylalanine, leucine,
isoleucine, valine, proline, threonine, alanine, tyrosine, histidine, glutamine,
asparagine, lysine, aspartic acid, and stop codons.

An analysis of the antagonistic activity of R. pyridinivorans 5Ap bacteria
showed that it is provided by synthesized siderophores. Succinate and naphthalene
have also been shown to be unsuitable carbon sources for exhibiting antagonistic
activity.

Phylogenetic analysis of the replication and conjugation proteins of the pSID
plasmid showed their similarity to the proteins of bacteria of the genus Rhodococcus
of different groups, which indicates that the pSID plasmid is probably a replicon of a
wider range of hosts than pNAPH.



