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AHHOTALMSA

Jumniomuas pa6orta 41 c., 14 Tabi1., 36 UCTOYHUKOB.

RHODOCOCCUS, YCTOMYMBOCTHD, TSAKEJIBIE METAJUIBI,
MUWHUMAIJIbHA S MTHT' MBUPYIOIIIA S KOHIIEHTPAIIMAL.

OOBeKT uccienoBaHus: O0AKTEPUU-IECTPYKTOPHI YIIIEBOJAOPOAOB HEDTHU pojaa
Rhodococcus: R. erythropolis (mrammer  A2-h2, AbL2-5, A29-k1l, A20-19),
R. pyridinivorans (mrammer AL18, 5Ap, 7A-3A-2, 8A-3A, 15-4A, A31-2d),
R.opacus (mramm GPl); a Takke MyTaHTHbIe BapHaHThl  OakTepuit
R. pyridinivorans 5Ap.

[lenb: wu3yueHHEe YCTOMUYMBOCTH OaKTEpHil-IECTPYKTOPOB YTJIEBOJIOPOJIOB,
oTHocsIMXCs K poay Rhodococcus, k moHaM TSDKETBIX METaJIoOB, a Takke MoA0op
ONITUMAJTBHBIX YCJIOBHH KYJIbTHBUPOBAHHUS JIJISI OT/ICITBHBIX IITAMMOB.

Mertoapl VCCIICIOBAHMSL: MUKpPOOHOJIOTUYECKHE (KyJIbTUBHPOBaHUE
MUKpPOOPraHU3MOB).

B pesynbrare MpoOBEAEHHOIO HCCIEAOBAHMS OOHapyX eHo, 4Tto cpeau 11
UCCIICIOBAaHHBIX ITaMMOB Oaktepuii poxa Rhodococcus mrammer R. erythropolis
A2-h2 u R. erythropolis A29-k1 sBnsiroTCSI camMbIMM YCTOWYMBBIMU IITAMMaMHU K
nonam Co%*, Zn%*, Ni**. K nonam »xene3a HaubGONBIIYI0 yCTOWYMBOCTH HPOSBIIAET
mramMm R. opacus GP1.

Y CTaHOBJICHO BIIUSIHUE PA3JIMYHBIX KOHIICHTPALMI COJEU TSKEJIBIX METAJIJIOB
Ha poct Oaktepuii R. pyridinivorans 5Ap. MUK s MOHOB HHUKEIS M Keles3a
cocTaBisgeT 4 MMOJIB/JI, a JJI9 MOHOB KoOajmbTa M KagMHsA — | MMOJB/J, IIUHKA —
1,5 mmonas/n, meau — 1,6 mmons/1. MUK 11 noHa cBHHIIA COCTABIISICT 2,5 MMOJIB/ I,
a JJisi “oHa maprasna — 10 MMoJb/1.

OOHapysxeHo, UTO HapylleHrne TeHa nNarAa, a taxke rera alkB B coueranuu ¢
MMMHUHAIIMEH TUIa3MUABl OWojerpananuyi HadTaduHa TPUBOIUT K TIOHIKCHUIO
YCTOMYMBOCTH OaKTepui K HOHAM KoOajabTa M HUKeAs. Mytamum harAa’, sid, a
Takke TmoBpexkacHue rTeHa alkB B coueTtaHuMM ¢ dIMMHHANAEH —IIA3MHIBI
Oounonerpananuy HadTaauHA BBI3BIBAIOT CHIDKCHUE YCTOMYNBOCTH K HOHAM HUKEIS.

[TomoOpaHbl onTUMalibHBIC YCIIOBUS Juis pocta Oakrepuir R. pyridinivorans
5Ap u R. erythropolis A29-k1 — cpena Meiinenna, KoHIEHTpaIs Menacchl 3 % u
pH 6,0 u pH 7, cooTBETCTBEHHO.
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AHATALBIS

Hermmomuas ipara 41 c., 14 ta6:m., 36 KpbIHiI.

RHODOCOCCUS, YCTOMJIIBACIIE, LSKKIA METAUJIBI,
MIHIMAJIBHA S IHT'TBIPYIOUA S KAHIIDHTPALIBIA.

AOG'exT macnmemaBaHHs: OaKTIPBII-IICTPYKTaphl ByrjieBaaapoay Ha(THl pomy
Rhodococcus: R. erythropolis (mramer  A2-h2, A52-5, A29-kl, AZ20-19),
R. pyridinivorans (mramer AL18, 5Ap, 7A-3A-2, 8A-3A, 15-4A, A31-2d), R. opacus
(mram GP1); a Takcama MyTaHTaBBIsSI BapbIIHTHI OakTIpeId R. pyridinivorans SAp.

MbTa: BBIBYYDHHE YCTOWMIIIBACI OaKTIPBIA-IECTPYKTapay BYyIJeBagapoaay,
sKis agHocsna ga poay Rhodococcus, na i€Hay 1spkKiX MeTanay, a Takcama magaoop
anTBHIMATBHBIX YMOY KyJIbThIBAaBAaHHS JJIs1 aCOOHBIX IITaMay.

Mertanarnl naciaeIaBaHHs: MIKpaOisIariaHbis (KybThIBABAaHHE
MIKpaapratizmay).

Y BBIHIKY mOpaBe3eHara jJaciefaBaHHS BbIsSIyJieHa, 1mTO csapox 11
JaciielaBaHbIX ImTaMay 0akTIpeiid poxy Rhodococcus mramer R. erythropolis A2-h2 i
R. erythropolis A29-k1 3'synsronna caMeiMi YeTolmiseiMi ma iénay Co®*, Zn%*, Ni%*,
Jla i€nay >xane3a HaOOBITYTO YcTOMiBacb mpasysie mram R. opacus GP1.

VYcraHoyneHsl YIUIbIY pO3HBIX KaHUPHTPALBINA COJIAY ISDKKIX METalay Ha poOCT
OoakTapenii R. pyridinivorans 5Ap. MIK s iénay Hikens 1 jkajne3a CKjajaae
4 MmMonb/1, a nis 1€Hay KOOanbTy 1 KaaMiro — 1 MMOB/J, HBIHKY — 1,5 MMOJB/,
Mensi — 1,6 mmonw/n. MIK mnst i€Hay cBiHIY ckiiagae 2,5 MMOJIb/JI, a aJis 1€Hay
mapranma — 10 Mmons/m.

Brisynena, mro napyumHHe TeHa narAa, a takcama rena alkB § cmamyusnHi 3
AMIMIHALBIAN Ia3Miabl  Oisadrpaganbll  HadTamiHy MPBIBOA3ING JAa MaHDKIHHA
ycroimiBaci OakTiIpelid jga i€Hay koOambTy 1 Hikenms. Myrtanen harAa’, sid, a
TakcamMa mamkomkanHe reHa alkB ¥ cnamywsHHI 3 AMiMIiHAIBIAA T1a3MiJbI
OisAdrpasanbll HaTaaiHy BRIKIIKAIOIb 3HDKAIHHE YCTOMTIBACHI Ja 1€HAY HIKEIS.

[TagaOpaHbl anThIMAIBHBISE YMOBBI ISt pocTy 0akTIpbid R. pyridinivorans SAp
i R. erythropolis A29-k1 — acspomize Melinena, KaHIPHTpaIbII Menacel 3 % 1 pH
6,0 1 pH 7, anmaBeHa.
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ANNOTATION

Graduate work 41 p., 14 tab., 36 sources.

RHODOCOCCUS, RESISTANCE, HEAVY METALS, MINIMUM
INHIBITING CONCENTRATION.

Object of study: bacteria-degraders of hydrocarbons of the oil of the genus
Rhodococcus: R. erythropolis (strains A2-h2, A52-5, A29-kl1, A20-19),
R. pyridinivorans (strains AL18, 5Ap, 7A-3A-2, 8A-3A, 15-4A, A31-2d), R. opacus
(strain GP1); as well as mutant variants of bacteria R. pyridinivorans 5Ap.

Objective: to study the resistance of bacteria-hydrocarbon destructors
belonging to the genus Rhodococcus to heavy metal ions, as well as the selection of
optimal cultivation conditions for individual strains.

Research methods: microbiological (cultivation of microorganisms).

As a result of the study, it was found that among 11 studied strains of bacteria
of the genus Rhodococcus, the strains R. erythropolis A2-h2 and R. erythropolis A29-
k1 are the most resistant strains to Co?*, Zn**, Ni?* ions. To iron ions, the strain
R. opacus GP1 is most resistant.

The effect of various concentrations of heavy metal salts on the growth of
bacteria R. pyridinivorans 5Ap. MIC for ions of nickel and iron is 4 mmol/L, and for
cobalt and cadmium ions — 1 mmol/L, zinc — 1.5 mmol/L, copper — 1.6 mmol/L. MIC
for lead ion is 2.5 mmol/L, and for manganese ion — 10 mmol/L.

It was found that violation of the narAa gene, as well as the alkB gene in
combination with the elimination of the naphthalene biodegradation plasmid leads to
a decrease in the resistance of bacteria to cobalt and nickel ions. Mutations of narAa-,
sid-, as well as damage to the alkB gene in combination with elimination of the
naphthalene biodegradation plasmid cause a decrease in resistance to nickel ions.

The optimal conditions for the growth of bacteria R. pyridinivorans 5Ap and
R. erythropolis A29-k1 — Meinell medium, molasses concentration of 3 % and pH 6.0
and pH 7, respectively, were selected.



