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AHHOTALMSA

RHODOCOCCUS, BMONMH®OPMALIMOHHBIIMI AHAJIN3,
®UJIOTEHETUYECKUI AHAJIN3, YCTONMYUBOCTHD, TAXEJIBIE
METAJUIbI, MUHUMAJIBHA A UHI'MBUPYIOIA A KOHLIEHTPALIMAL.

OOBeKThl HCCIeNOBAaHUS: HYKJICOTHUAHAs TMOCIEAOBATEIBHOCTh IJIa3MU/IbI
pPRh5Ap-243  Gakrepuii-nectpykropoB  R. pyridinivorans  5Ap,  Oakrepun-
nectpykTopel  R. pyridinivorans 5Ap naukoro THIa W TNPOWU3BOJHBIC OT HETO
MYTaHTHBIC BAPUAHTHI.

Llenp: HU3ydyeHHE NETEPMUHAHT, OMNPEICISIONMX YCTOMYMBOCTh OakTepuid —
JIeCTpyKTOpoB yriaeBogopoaoB HedgTu Rhodococcus pyridinivorans 5Ap k nonam
TSKEJIBIX METANIOB U METAJNIOUaM.

Mertoapl VCCIICIOBAHMSL: MUKpPOOHOJIOTUYECKHE (KyJIbTUBHPOBaHUE
MHUKPOOPTaHU3MOB), OMOMH(POPMAIIMOHHBIC ((PUITOTEHETHYSCKUI aHAIIN3).

B pe3ynbrare npoBeaeHHBIX UCCIIEOBAaHUN YCTAHOBJIEHO, YTO BaKHYIO POJIb B
ycroiumBoctn Oaktepuii R. pyridinivorans 5Ap kK TOKCHYHBIM KOHIICHTPAIHSIM
METaJUVIOB U METAJJIOUJIOB B CPEJE UTPAIOT OEJIKM TEIUIOBOrO MIOKA, CUAEPO(OpHI U
onocypdakrantel. MHakTuBanmus TeHOB omepoHa QroELS, xomupyromero Tak
Ha3bIBaeMbIe OCIKM TEIJIOBOTO IOKA, a TaKKe €ro HEraTUBHOIO perynisropa hrcA
MPUBOJIUT K CHIDKEHUIO YCTOWYMBOCTU OaKTepHii K HOHAM CBUHIIA, JKeJie3a, KaAMHUs U
apceHaraM. [Ipu wHakTHBamMu TeHa OwocuHTe3a cuaepodopoB Sid cHkaeTcs
YCTOMYMBOCTD K KeJe3y, KaJIMUIO U apceHaram, a nHaktuBanus reHa alkB2 Bemer k
MOBBIIICHUIO YYBCTBUTEIBHOCTH 1O OTHOIICHHWIO K CBUHILY, IIMHKY M apceHaTy. B
XoJie OMOMH(OPMAIIMOHHOTO aHajKM3a YCTaHOBJIEHO, 4To Iuasmuaa PRh5Ap-243
Oaktepwmii-gectpykropos R. pyridinivorans SAp komgupyer 230 0eiakoB, W3 KOTOPBIX
23 o0ecreunBalOT YCTOMYMBOCTH K TSDKENBIM MeTajiaM, 2 YHUBEPCAIbHBIX
CTPECCOBBIX Oenka, 2 Oenka TerIoBoro moka cemeiricta HSp70, obGecreunBarorme
3alMTy OT HEONaronmpusTHBIX BO3ACHCTBUU OKpyXarolend cpensl. Perynsuuio
TPAHCKPUIILIMK  TUIA3MHUIHBIX TE€HOB  oOecneunBaioT 20 TpaHCKPUIIIMOHHBIX
peryisaTopoB, oTHocsmuxcs k cemeiictBam ArsR, Blal, AcrR, CopY, Mecl, TetR,
OmpR; MerR, StmB, XRE, DtxR. BoIbIIMHCTBO T€HOB, JOKAJIM30BAaHHBIX Ha
MJIa3MHUJIE PRh5Ap-243, MPOSIBJISIIOT CXOJCTBO c HYKJICOTUIHBIMU
nocjeIoBaTeIbHOCTSIME OakTepuid Buaa R. pyridinivorans miam poJICcTBEHHBIX BHUIOB
POJIOKOKKOB, OJHAKO €CTb M T€, KOTOpble OOHApPYKMUBAIOTCA TOJBKO ¥y
akTMHOOakTepuii  Streptomyces,  Mycobacterium, Nocardia, B wacTHOCTH
otHOocsmmecs kK MI'O.
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AHATALBIS

RHODOCOCCUS, YCTOMIIBACLD, BISIIHOAPMALBIMHBI AHAJII3,
OITATEHETBIYHBI ~ AHAJII3, IISKKISA  METAJIBI, MIHIMAJIBHASA
[HI'TBIPYIOUA A KAHIIDHTPAILIBIA.

AO'eKTBI JaciieflaBaHHS. HYKJICaThIIHASA MacisaaoyHacib ImiasMigsl PRhSAp-
243 OGakTapeIi-macTpykTapay  R.  pyridinivorans S5Ap, 0akTIphIi-I3CTPYKTaphI
R. pyridinivorans 5Ap n3ikara ThIIy i BRITBOPHBIS ]l ITO MyTaHTABbISI BAPBISHTHI.

MbTa: BBIByYIHHE ASTIPMIHAHT, SIKiSl BBI3HAYAIOIh YCTOMIIBACIH OAKTIPHIN -
JIACTpyKTapay ByriaeBagaponay Hadtel Rhodococcus pyridinivorans SAp na iénay
IDKKIX MeTajay 1 MeTanoiaay.

Mertanpl Jacie1aBaHHs: MIKpaOIsIariYHbIs (kyJIBTHIBaBaHHE
MikpaapraHizmay), oisindapmarbIiHbIs ((hiareHeThIYHbI aHATI3).

VY BBIHIKY IIpaBe3€HBIX Jlaciie/laBaHHsY yCTaHOYJIEHA, IITO BaXKHYIO POJIO Ba
ycrormiBacii OakTIphiii R. pyridinivorans 5Ap na TakCiYHBIX KaHIPHTPAIIbIH
MeTanay 1 Metayoiiay y acspojaja3l irparolpb OsIKI IeliaBora MoKy, ciadpadops 1
OisicypdaktanThl. [HakThIBaIbia TeHay omepoHa QroELS, kamsipyrodara Tak 3BaHbIs
OsUTKI IeTIaBOra IIIOKY, a TaKkcaMa SIT0 HeraThlyHara paryssarapa hrcA npeiBosins aa
3HDK3HHS YCToimBacil OakTIpbld Aa i€Hay CBIHILY, *aje3a, KaJMIIo 1 apceHaTam.
[Tpel iHaKTBIBaIBIi reHa OIACIHTIZY cimdpadopay Sid 3HDKaemma YcToimiBaclpb jaa
’Kajiesa, KaJMilo 1 apceHaTay, a iHakThiBamblsad reHa alkB2 Bsjgsze na maBbIIIDHHS
agdyBaJibHACIll ¥y aJHOCIHAX Jla CBiHIly, UBIHKY 1 apceHaray. Y Xojze
OisiiH(apmalbliiHara aHaaizy ycraHoyyeHa, mrto riazMmiga pRh5Ap-243 Gaktapbrii-
mactpykTapay R. pyridinivorans 5Ap kamzipye 230 6su1koy, 3 sikix 23 3a0sCIeuBaroLb
ycTolmiBacip a IDKKIX MeTajay, 2 YHIBepCaldbHBIX CTPICaBBIX Osuika, 2 Osuika
nernsaBora moky csmeiictsa Hsp70, skis 3a0scneuBarons abapoHy aJl HECIPbISIIbHBIX
Y3I3€sIHHSAY HaBaKoJIbHAra acsapoji3si. Paryisublio TpaHCKPBIILBI IIa3MIIHBIX
reHay 3a0sicnieuBatolb 20 TPaHCKPBINUBIMHBIX pArysATapay, sKis agHocslua aa
camerictBay ArsR, Blal, AcrR, CopY, Mecl, TetR, OmpR; MerR, StmB, XRE, DtxR.
bonpmiacup renay, nakamizaBaHbix Ha 1iasMigze pRh5SAp-243, mnpasynsioub
nasadCHCTBA 3 HYKJICAThIIHBIMI TacsAoyHAcIsAMI OakTIpbil Bigy R. pyridinivorans
ab0 pOJHACHBIX BiJay pajakokay, aJHaK €CIlb 1 ThIfA, SIKiSl BBIAYJISIONIA TOJBKI ¥
aKThIHaOAKTIPBIH Streptomyces, Mycobacterium, Nocardia, y mnpbIBaTHacIi sKis
agHocsmma qa MI'D.
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ANNOTATION

RHODOCOCCUS, BIOINFORMATION ANALYSIS, PHILOGENETIC
ANALYSIS, STABILITY, HEAVY METALS, MINIMUM INHIBITING
CONCENTRATION.

Object of study: nucleotide sequence of plasmid pRh5Ap-243 of bacteria-
destructors R. pyridinivorans 5Ap, bacteria-destructors of wild-type R. pyridinivorans
5Ap and mutant variants derived from it.

Purpose: to study the determinants that define the resistance of hydrocarbon-
degrading bacteria Rhodococcus pyridinivorans 5Ap to heavy metal ions and
metalloids.

Research methods: microbiological (cultivation of microorganisms),
bioinformational (phylogenetic analysis).

The studies found that heat shock proteins, siderophores, and biosurfactants
play an important role in the resistance of R. pyridinivorans 5Ap bacteria to toxic
concentrations of metals and metalloids in the medium. Inactivation of the groELS
operon genes, which encodes the so-called heat shock proteins and its negative
regulator hrcA, decrease a bacterial resistance to lead, iron, cadmium ions, and
arsenates. when the siderophores biosynthesis gene sid is inactivated, resistance to
iron, cadmium, and arsenates decreases, while inactivation of the alkB2 gene
increases a sensitivity to lead, zinc, and arsenate. The bioinformatic analysis revealed
that the plasmid pRh5Ap-243 of  hydrocarbon-degrading  bacteria
R. pyridinivorans 5Ap encodes 230 proteins, 23 of which provide resistance to heavy
metals, 2 of which are universal stress proteins and 2 of which are heat shock proteins
of the Hsp70 family, providing protection from adverse impact of the environment.
The plasmid genes regulation of transcription is provided by 20 transcriptional
regulators belonging to the families ArsR, Blal, AcrR, CopY, Mecl, TetR, OmpR;
MerR, StmB, XRE, DtxR. Most of the genes localized on the pRh5Ap-243 plasmid
show similarities with the nucleotide sequences of bacteria of the R. pyridinivorans
species or related species of Rhodococcus, but there are also those in particular
related to MGE, that are found only in actinobacteria Streptomyces, Mycobacterium,
Nocardia.



