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AHHOTAIUA

Ob6wexmol uccaedosanus: 10 mrammoB 6akTepuii Rhodococcus pyridinivorans.

Lleny pabomwvi: BBISIBUTH M OXapakTepU30BaTh MPUPOJHBIE OaKTepuu
R. pyridinivorans, s¢dextuBHO aerpaaupyoomue HeTh U OTACTbHBIE YTICBOIOPO-
TTBL.

Memoowt uccredosanus: MUKpoOuosornueckue (KyJlbTUBUPOBaHHE OAaKTepuit),
reHeTuueckue (KoHbroraius), MojiekyisipHo-renernueckue (Boiaenenue JIHK, TIHP,
REP-IILIP), xumudeckue (rpaBUMETpUIECKUil), puzndeckue (diexkTpodopes) u Omo-
unpopmarmonnsie (BLASTN2.2.).

C ucnonn3oBaauem Metoga REP-IILIP He BhIsIBICHO 0COOCHHOCTEH B I'€HETH-
YEeCKOW OpraHu3aliu IpUPOIAHBIX OakTepuit R. pyridinivorans, BBIIEICHHBIX U3 pas-
JMYHBIX TPUPOJHBIX UCTOYHHKOB (benmapych, JIuBust 1 AHTapKTHIIA), HO TIOKa3aHO,
YTO OHHU OTJIMYAIOTCS OT BaPUAHTOB, YTPATHBIIMX IJIa3MUy Jerpajauvy HadTamu-
Ha. AHaJIU3 JIeTPaJlaTUBHBIX CBOMCTB OakTepmii R. pyridinivorans mo3BoJmi ycTaHo-
BUTb, UTO Hanbosee 3(PPEKTUBHBIM AECTPYKTOPOM HE(TU U YIIIEBOJOPOAOB SBIISIET-
cs mramM R. pyridinivorans 5Ap, BbeineneHHbI Ha Tepputopun Jlusuu. JlaHHBIC
OakTepuu yTuiansupoBainu 21 cydctpaT (B OTIMYME OT APYTUX ITAMMOB YTHIM3UPO-
BaJIM IPOU3BOIHOE HOHAaHA) U 3(PPEKTUBHO AErpagupOBAId HE(TH MPU MOBBIIIEHHBIX
TeMIepaTypHbIX peskumax (oxosio 60 % —mpu 28 u 37 °C u 37 % — npu Temmepatype
45 °C).

AHHOTHpOBaHHBIC JIOKYChI TeHoMa Oakrtepuii R. pyridinivorans 5Ap (3 mpo-
¢ara u 17 reHOB, KOTUPYIOIIUX CUHTE3 MUTOXpOMOB P450) comepkat psij yHUKAIb-
HbIX TE€HOB, KOTOPbIE MOTYT CIYXUTh MOJEKYJIsIpHbIMU Mapkepamu ais JHK-
TUIIMPOBAHUS JAHHBIX MUKPOOPTaHU3MOB.

N3yyena posib  OTHAEIABHBIX TIE€HETUYECKUX  JETEPMHUHAHT  OakTepuil
R. pyridinivorans 5Ap B mpouecce Ouonerpaganmu Hedtu. I[lokazaHo, d9TO
s PekTUBHOCTD Aerpaganuu HepTu cHkaeTcs Ha 65 % B pe3ysibTaTe WHAKTUBAIIUU
reHa narAa, koaupyrouiero OoiblIyl0 CyObeAuHUIy HadTaaTuHINOKCUTEHA3BI.
Bapuantel ¢ mHakTuBUpoBaHHBIM reHoM alkB, ompenensromum cuHTe3 ankaH-1-
MOHOOKCHUT'€Ha3bl (MOJYyUYEHbI B pe3yJibTaTe HaNpaBIICHHOIO MyTareHe3a) Wi yTpa-
TUBIIKE TUTa3MUAYy Ouojerpajalvv HadTalMHa TPAKTUYECKH HE YTUIUM3HPOBAIU
He(QTh (3 (eKTUBHOCTh cHU3MIACh HA 96% u 95% cooTrBeTcTBEHHO). IToyueHHBIE
JAHHBIE CBUJETEIBCTBYIOT O KJIIOUEBOM POJIM YKa3aHHBIX T'€HETHUYECKHUX JIE€TEPMU-
HAHT B MIPOLIECCE YTHIIM3ALUHU ITOTO CIOKHOTO XUMUYECKOTO COCTMHEHMUSI.
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ANNOTATION

Objects of research: 10 strains of bacteria Rhodococcus pyridinivorans.

Purpose: identify and characterize the natural bacteria R. Pyridinivorans which
effectively degrading oil and individual hydrocarbons.

Research methods: microbiological (cultivation of bacteria), genetic (conjuga-
tion), molecular genetic (DNA extraction, PCR, REP-PCR), chemical (gravimetric),
physical (electrophoresis) and bioinformatic (BLASTN2.2.).

Genetic polymorphism of natural bacteria of R. pyridinivorans isolated from
various natural sources (Belarus, Libya and Antarctica) was not detected using the
REP-PCR method. There are established genetic differences of the initial bacteria of
R. pyridinivorans from variants that have lost plasmid of naphthalene biodegradation.
The degradative properties of different strains of bacteria R. pyridinivorans estab-
lished that the the Libya’s strain of R. pyridinivorans 5Ap is the most effective de-
structor of oil and hydrocarbons. These bacteria utilized 21 substrates (unlike other
strains were utilized the nonane derivative) and effectively degraded oil at elevated
temperature conditions (about 60% at 28 and 37 © C and 37% at 45 ° C).

Specific loci of the genome of the R. pyridinivorans 5Ap were annotated,
which includes 3 prophages and 17 genes that encodes synthesis of cytochromes
P450. It contains a number of unique genes that can serve as molecular markers for
DNA typing of mantioned microorganisms.

The role of individual genetic determinants for process of oil biodegradation
was studied. It is shown that the efficiency of oil degradation is reduced by 65% as a
result of the inactivation of the narAa gene, which encodes a large subunit of naph-
thalene dioxygenase. The variants with the inactivated alkB gene , which determines
the synthesis of alkane-1-monooxygenase (obtained as a result of directed
mutagenesis), or the lost naphthalene biodegradation plasmid didn’t practically utilize
oil (the efficiency decreased by 96 % and 95 %, respectively). The obtained data
evidences the key role of these genetic determinants in the process of utilization of
this complex chemical compound.
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AHATAIIBIS

Ab6'exmur 0acnedsanns: 10 mramay 6akTapbiii Rhodococcus pyridinivorans.

Mbma npayvi: BBISIBIIF 1 axapakTapbl3aBallb TPBIPOJIHBIST OakTIphil  R.
pyridinivorans, adekteryHa merpamye HadTy 1 aCOOHBIS BYTIIEBaIapO/IbL.

Memaowl Oacnedasanns: MiKpaOisIariunpis (KyJIbThIBaBaHHE OaKTAPHIN),
TEHEThIYHbIS (KaH'Ioraupls), MajleKyJspHa-reHeThluHbls (BeutyusHHe JIHK, TILIP,
REP-TILIP), ximiunbll  (TpaBiMETpbIuHbI),  (i3iuHbIl  (d7eKTpadapd3) 1
Oisinpapmanpritabist (BLASTN2.2.).

3 BeikapeicTanHeM Metany REP-IIIP wHe Beigynmena acaGmiBacusy y
TCHEThIYHAW apraHi3anbli IpbIPOMHBIX OakTIphId R. pyridinivorans, BeUIy4aHBIX 3
PO3HBIX MpbIpoHbIX KpbIHIL (benapycsh, JIiBis 1 AHTapkThla), ale maka3zaHa, IITO
SIHBI aJPO3HIBAIOLIIA a1 BapbIIHTAY, SIKisl CTpalil MIa3Miay A3Tpajalblil HadTaliHy.
AHani3 JdrpajamiyHbIX —yiacmiBacisgy OakTIpeiii R. pyridinivorans ma3Boiy
BBI3HAYBIIb, IITO HAWOOIBII A(EKTHIYHBIM JICTpYKTapaM Ha(Thl 1 ByriieBajgapoaay
3'syiseria mraM R. pyridinivorans 5Ap, Beuty4ansl Ha TIpbiTopbli JliBii. Jlan3eHsis
OakTIphIl YThuT3aBai 21 cyocTpaT (y aJpo3HEHHE aJi 1HIIBIX ITamay YThuli3aBai
BBITBOPHA€ HOHaHa) 1 A(EeKTbIyHA J3rpajaBail Ha(Ty TMpbl NaABBIILIAHBIX
TAMIIEpaTypHbIX paxbiMax (kaist 60 % — npet 28 1 37 °C 1 37 % - npbl TaMIIEpaTyphl
45 °C).

AmnartaBaHbIsl JIOKYChl TeHOMY OakTaphiid R. pyridinivorans 5SAp (3 mpadarii 17
re’ay, sKisi KaJbIpyIolb CIHTA3 LbITaxpoma P450) YTpeiMiliBatoLb MApar yHIKaIbHbIX
re’ay, sikisi MOTyIlb CIIYKbIllb MaJleKyJsipHbIMI Mapkepami 1iisi JJHK-TeimipbiBanHs
JAJ3€HbIX MIKpaapraHizmay.

BoiByyana poib acoOHBIX TE€HETBIYHBIX J3TIPMIHAHT OakTIpeii  R.
pyridinivorans SAp ¥y nparpce Oisaarpananbii HadTel. [Taka3ana, mTo 3()eKThIYHACIH
Jorpaganbli HaQThel 3HIKaeNa Ha 65 % y BBIHIKY 1HAKThIBallbll Te€Ha narAa, sKi
Kaa3ipye  BSUTIIKYHO — CcyOaa3iHKy  HadTamdiHI310KCIreHa3bl.  BapbisiHTBI 3
iHakTiBipaBaHbiM reHam alkB, ski BbI3Hauae CIiHT?3 alkaH-1-MOHAOKCIreHa3bl
(aTppiMaHbl ¥ BBIHIKY HakKipaBaHara MyTareHes3a) a0o sKisg CTpaiull IUia3Migy
Oisadrpaganbll HadTamiHy NpakThluHAa He YThUlizaBadl HapTy (3(eKThIyHACHb
3HI3UIacs Ha 96 % 1 95 %, aanaBenHa). ATpbIMaHbIA JaJI3€HBIS CBeAYallb ad
KJIFOUAaBOM pOJII BBI3HAYAHBIX TEHETBIYHBIX JPTAPMIHAHT y Mpandce YThUIi3albli
raTara ckjlajaHara XiMiuHara 3;Jy4dHHS.



