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AHHOTAIUA

lenpto  paboThl  SBISVIOCH  BBISIBICHHE  OakTepuid, MPUTOIHBIX IS
OnopeMeauaIiy 3arpsi3HEHHBIX YITICBOJOPOJaMHU HEPTH cpell ¢ HeOIaronpusTHHIMU
yCIIOBUSIMU (TIOBBILIIEHHAs TEMIlepaTypa, COJCHOCTh, IieoyHble 3HaueHus pH), a
TaK)Ke XapaKTepUCTHKa reHoMma 3¢ (EKTUBHBIX AECTPYKTOpoB HedTu Rhodococcus
pyridinivorans SAp. OObekTamMu HCCIIeIOBAaHUS CITYXUIN OakTepuun
R. pyridinivorans SAp, Gordonia sp. 1D, Bacillus flexus 6-3, Bacillus licheniformis
FD9, Pseudomonas mendocina BKMB1299, HykiieoTuaHbIE TOCIEAOBATEIBHOCTH
reHoma Oakrtepuit R. pyridinivorans 5SAp.

Bce wuccnenoBanHele OakTepualibHble mTamMMbl  (R. pyridinivorans SAp,
Gordonia sp. 1D, P. mendocina BKMB1299, B. licheniformis FD9, B. flexus 6-3)
3¢ deKTUBHO aerpagupoBaii HedTh B JKHUIKOW Cpefie B YCIOBUSX TMOBBIIIEHHOM
TEMIIEPATYpPbI, IOBBIIIEHHOM COJIEHOCTM W WIEJIOYHBbIX 3HaueHuM pH, a Taxxke
JU3EJIbHOE TOIUIMBO B I[I€CYAHOM IMOYBE TMpHU MOBBILIEHHOW TeMIleparype.
Koncopruym, Britovatonuii mrammel R. pyridinivorans SAp u Gordonia sp. 1D
HauOonee 3(pPexkTuBHO nerpaaupoBan He(Th B IMIETOYHBIX YCIOBHUSAX (YyObUIb 3a
21 cyT cocraBuna 50,72+8,2 %), a Takke AU3CIBHOEC TOIUIMBO B IECYAHOM MOYBE C
HU3KOM BIaXHOCThIO (YOBUTb 3a 28 cyT coctaBuna 59,91+£9,1 %). B ycnoBusx
MOBBIIIIEHHON COJIGHOCTU B XKUAKOU cpeie HauOonbIIy0 3(PGEeKTUBHOCTH MPOSBISI
KOHCOPIIUYM, COCTOSIIMM U3 Oakrepuit R. pyridinivorans SAp u B. licheniformis FD9
(yosutb HedTH 32 21 cyT coctaBmwia 51,91+5,8 %).

B mmasMunHbIX TOCHENOBAaTENbHOCTIX reHoma R. pyridinivorans SAp ObLIO
BBISIBIICHO 37 T€HOB TPAHCI03a3 U aCCOLMMPOBAHHBIE C HUMH MOCJIEI0BATEIbHOCTH.
K naunbonee pacnpoctpaneHHbiM cemeiictBam otHocstcst [S110, IS1380 u ISL3. B
coctaBe (parmenToB miasmuanoi npupoasl (NODE 22, NODE 17 u NODE 28)
ObLTM  BBIABICHBI TPU TPAHCIIO30HA, KOTOPBIE JETEPMUHUPYIOT YCTOWYUBOCTH
OaxkTepuii K HeOIAronpUsATHBIM (PaKTOpaM BHEIIHEW CPEbl.

[Inasmunneie reHsl R. pyridinivorans SAp ONpenensioT UX yCTOWYMBOCTH K
MOHAM TSKEJBIX METauioB (IIMHKA, MEIU, KaJMHUs U PTyTH). BBIABIEHO 7 T'EHOB,
xonupyromux ATd-3aBucUMBIE TPaHCIOPTEPHI ITUX NOHOB. OTIINYNS BBIABICHBI KaK
B AT®-CBs3bIBAIOINIEM, TaK M B MOH-CBSI3bIBAIOIEM MOTHBAX KOJAMPYEMbIX OEJKOB,
JTAHHBIE TPAHCTIOPTEPHI MOTYT OTJIMYATHCS KaK MO CHEeU(GUUYHOCTU K CBSI3bIBAEMBIM
MOHAM, TaK U 10 YCJIOBHSIM, B KOTOPBIX MMPOUCXOAUT UX aKTUBAIIHS.
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AHATALBIS

Mbrait  paboTbl  3’synsiacs  BbIAYJICHHE OaKTAPBIM, MPBIJATHBIX IS
OlspaMenpIsalbli  3a0pymKaHbIX — BymieBajgapojamMi  HapThl  acsapommsy 3
HECNPBIUIBbHBIMI - YMOBaMi (MaBhIllIaHAs TAMIIEpATypa, Caja€Haclb, IIYOJIAYHbISA
3HaudHHSA pH), a TakcamMa XapaKTaphICThIKa TEHOMY J(EKTHIYHBIX EeCTpyKTapay
HadTBl Rhodococcus pyridinivorans S5Ap. AO'eKThl nmaciemaBaHHS: OaKTIPHIi
Rhodococcus pyridinivorans 5Ap, Gordonia sp. 1D, Bacillus flexus 6-3, Bacillus
licheniformis FD9, Pseudomonas mendocina BKMBI1299, nykneaTslaHbIsA
nacisI0yHacIl FTeHOMY OakTAIpeIid R. pyridinivorans SAp.

VYce pacnenaBanbisi  OakTApbLsUIbHBIA mTambl (R.  pyridinivorans SAp,
Gordonia sp. 1D, P. mendocina BKMB1299, B. licheniformis FD9, B. flexus 6-3)
adekThiyHa JorpanaBaini HadTy ¥ BagkiM acsapoana3i Ba YMOBax IaBbIIIaHAM
TAOMIIEpATyphl, MaBblIaHAW cajdéHacll 1 [IYOJAuyHbIX 3HaudHHAY pH, a Takcama
JpI3€IbHAE NaiiBa y mscyaHai riede Mphl MaBbllIaHal TAaMmIeparypbl. KaHcopibiyMm,
AK1 YKitodae mraMel R. pyridinivorans SAp 1 Gordonia sp. 1D Haitbonbi 3exThIyHA
norpagaBay HadTy V IMYOIauHbIX YMoOBax (¢ eKThIYHAIh A3Tpajalbll CKiala
50,7248,2 % 3a 21 cyT), a TakcaMa JpI3eNbHAEC MaiiBa Y TscyaHail miede 3 Hi3kal
BUTbroTHACIHO (59,91£9,1 % 3a 28 cyT ). Ba yMoBax naBbllanaii canéHacii y BaJKiM
acsponi31 HaOoIbIIyI0 3(PeKThIYHACHb MpasBly KaHCOPIBIYM, SIKI CKjlajaeiia 3
OakTapeiit R. pyridinivorans SAp 1 B. licheniformis FD9 (51,9145,8 % 3a 21 cyr).

VY  mnasMmigHbIX TmacisAoyHacusax TreHoMmy R. pyridinivorans SAp Obuio
BbIsTyJIeHa 37 reHay TpaHcnasas 1 acalblsiBaHbld 3 1M1 macisaoyHacul. Jla HaloombII
pacnaycrokanbix csmeiictBay amHocsia [S110, IS1380 1 ISL3. YV cknanze
dbparmenTtay mnasmigHai npeipogasl (NODE 22, NODE 17 1 NODE 28) BboisyieHbl
TPBI TPaHCIA30HA, SKif AITIPMIHYIOIb YCTOMIIBACIHL OAKTAPHIN /1a HECHPBISIIBHBIX
dakrapay 3HenHsATa acspoaI3s.

[Inazminueis rensl R. pyridinivorans 5SAp BbI3Ha4arolpb iX yCTOMIBacib Ja
18HaY IDKKIX MeTamay (IbIHKY, Me/31, KaJMito 1 pTyIll). beuli BeIAYIeHBI 7 TeHay, sKis
3a0sicrieuBatolb ClHTA3 AT®-3anmexHbIX TpaHcmapuépay raThix 1€HAY. AJPO3HEHHI
BbIsTYNIeHbI K y AT®-3Bs3BatouaM, Tak 1 ¥ 1€H-3BA3Bal04aM MaThIBaX ITHIX OSIIKOYIO
Janzensis TpaHncnapiépbl MOTYIb aJpoO3HIBaINIa SK IMa crerbipigyHacii, Tak 1 ma
YMOBax, y sIKiX aJ0bIBaellla 1X aKThIBALIbIA.
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ABSTRACT

The main aim of this study was to obtain the bacteria that can be used for a
bioremediation of oil-polluted environment. Isolated bacteria utilize hydrocarbons in
unfavorable environmental conditions, such as elevated temperature, high salinity and
alkaline pH. The second aim of this master thesis was the characterization of the
genome of Rhodococcus pyridinivorans 5Ap. Objects of study were bacterial strains
Rhodococcus pyridinivorans 5Ap, Gordonia sp. 1D, Bacillus flexus 6-3, Bacillus
licheniformis FD9, Pseudomonas mendocina BKMB1299 and nucleotide sequences
of the genome of R. pyridinivorans 5Ap.

All observed bacterial strains degraded oil in a liquid media under elevated
temperature, increased salinity and alkaline pH with high efficiency. Also obtained
bacteria utilized diesel at elevated temperature in sand soil. Consortia that comprised
R. pyridinivorans 5Ap and Gordonia sp. 1D strains showed maximum oil-derading
activity at alkaline conditions (50,72 + 8,2 % per 21 days). The consortia mentioned
above also was able to effectively utilize diesel in low-humidity sand soil (59,91 +
9,1 % per 28 days). The consortium consisted of the R. pyridinivorans 5Ap and
B. licheniformis FD9 showed the greatest efficiency of oil degradation at high salinity
conditions (51.91 £+ 5.8% per 21 days).

There are 37 transposase genes and associated sequences in the plasmid contigs
of R. pyridinivorans 5Ap. The most common families of transposases were IS110,
IS1380, ISL3. It was found 3 transposons which located in the plasmid sequnces
(NOFR 22, NODE 17, NODE 28) and determined resistance to enviromental
factors.

Plasmid genes also determined heavy metal resistance (zink, copper, cadmium,
mercury). Seven genes encoding ATP-dependent transporters of these ions were
identified. The differences are revealed both in the ATP-binding and in the ion-
binding motifs. These transporters may differ both in their specificity to the ions and
in the conditions of activation.



