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OBIIAA XAPAKTEPUCTHUKA PABOTbI

KuarwueBble cioBa: BUOJIETPAIALINA HA®TAJIMHA, RHODOCOCCUS,
JIMOKCUT'EHA3A, ['EHbI BUOIAETPAJJALINN, OOPEKTMBHOCTD
BUOAEIPAJALINN, JMHAMUKA  POCTA, TPAHCKPUIIIITMOHHAA
PEI'VJIALUA, PEI'YJIATOPHBIE BEJIKM, MVYTAI'EHE3, BAKTEPUU-
JECTPYKTOPBI, APOMATUYECKHUE YI'JIEBOIOPO/BI.

Heabp padorbl — mpoBeaeHHEe OMOMHPOPMAIMOHHOTO M (YHKIIMOHAIHLHOTO
aHallM3a TEHETHUYECKHUX JETePMHUHAHT Nar-kjgacrepa Ouogerpananuu HadTainHa
oaxTepuii Rhodococcus pyridinivorans 5Ap.

Oo0bexThI HccienoBanus. 0akrepuu Rhodococcus pyridinivorans 5Ap aukoro
TUNIa W TIOJyYEHHbIE Ha WX OCHOBE MYTAaHTHBIE BAapHUAHTHI; HYKICOTHIHAS
MOCJIEA0BATEILHOCTh IUIa3MUbl Ouoaerpagauun Hadranmnna PNAPH Oakrepuit
R. pyridinivorans 5Ap.

Ilonyyennblie pe3yjbTaThbl MU HX HOBM3HA. B pe3ynbrare ucciegoBaHUs
NOJTYYCHBI MyTaHTHBIC BapuaHThl Oaktepuid R. pyridinivorans 5Ap mo renam narAa
(kogupyeT OOoJbIIYI0 CyObeIUHUIY HaTaTMHANOKCUTEHA3kl), NarB (koaupyeT muc-
HaTanmuHAUTHApOAUOAeTUAporeHasy) u  harRl  (komupyer  peryuarop
TpaHCKpuniuu u3 cemerictBa GNtR). YcraHoBiaeHO, 9TO MyTalluu B TeHax harAa u
narB mpuBoAsT K yTpare cnocoOHOCTH yTHIM3UPOBATh HapTaUH. TakuM oOpa3om,
HaTaNmMHAMOKCUTEHa3a (B YAacTHOCTH, €€ Oojblias CcyObeIWHMIIA) M  IIHC-
HaQTaNMUHAUTUIPOIUOIIUTUAPOTeHa3a  SBJISAIOTCS  KJIIOYEBBIMH  (PepMEHTaMHU
ononerpaganuyu HadTaauHa, KOTOPbIE HE HMEIOT AHAJIIOTOB B T'€HOME OaKTepHid
R. pyridinivorans 5Ap. Bakrepun R. pyridinivorans SAp 1ukoro Tuma B TeYCHHE TPEX
CYTOK YTWIM3UPYIOT HadTaiuH B KoHIeHTpanuu B 5000 pa3 npessimaromiei TTK
HadTamuHa B BOJAE BOJHBIX OOBEKTOB XO3AWCTBEHHO-NIUTHEBOTO M KYJIBTYpPHO-
ObITOBOr0 BOJONOJB30BaHusS M B 125000 — B BoJie BOJHBIX OOBEKTOB, MMEIOIINX
pBIOOXO03sICTBEHHOE 3HaueHne. OXapaKTepU30BaHO 7 JUOKCUTEHA3 U 3 pEryIsiTOPHbBIX
Oenka, kKoaupyMbIX mnasmMuanbiMu reHamMu pNAPH 6akrepuit R. pyridinivorans 5SAp,
npoBefieH (puoreHernueckui ananu3. HamOosiee CXOJHBIE TOMOJIOTHMYHBIE OCJIKU
OOHApY)XUBAIOTCS y pa3NU4HbIX BHIOB poaa Rhodococcus. OOHapykeHBI H
oxapakTepu3oBaHbl 1o Tpu calta cBszbiBanus ¢ JJHK na mnasmune pNAPH s
oenkoB NarR1 u CRP. Ycranosieno, uro Oenok NarR2 nwe obnamaer ctpykrypoii,
XapaKTEPHOM Il TPAHCKPHITIIUOHHBIX PETYIITOPOB, B 4acTHOCTH ceMericTBa XYIR.

CTpyKkTypa MAarucrepcko auccepramum: pabotra wu3jIoxkeHa Ha 78
CTpaHMIIAX, COCTOUT U3 pa3nenioB «Baeaenue», «O0mas xapakTepucTuka padoTh,
TpeX TJ1aB, pa3aesioB «3akitoueHne» 1 «CIHUCOK UCTOJIb30BAaHHBIX UICTOYHUKOBY U3 62
HAaMMEHOBAaHUW, a Takxke O myOnukauuii Maructpanta. Pabora coumepxut 22
wutroctpanuu 1 10 Tabuil.



ATI'YJIBHAS XAPAKTAPBICTBIKA PABOTbBI

Kmrwuasbis ciaoBbl: BIAJIDTPAJIALIBISA HA®TAJIIHY, RHODOCOCCUS,
JBIAKCIT'EHA3A, ['EHbI BIAJIDT PATALLBII, D®EKTBIYHACIIb
BIADI PATALLBII, JTbIHAMIKA POCTY, TPAHCKPHBITILIBITHA S
POI'VJIALDBIA, POI'VIATAPHBIA  BAJIKI, BAKTOPBII-JIOCTPYKTAPEI,
APAMATBIYHBIA BYTJIEBAJTIAPO/IbI

Mbdra paGorsl — mnpaBsaa3eHHe OisiHdapmanbliiHara 1 (yHKIbISIHaTbHATA
aHaJIi3y TeHETHIYHBIX IPTIPMIHAHT Nar-kiactapa Olsdrpaaans HaQTamiHy OaKTIPhIA
Rhodococcus pyridinivorans 5Ap.

A0'exTnl qacaexaBanns: 6aktapeii Rhodococcus pyridinivorans SAp n3ikara
TBIIly 1 AaTpbIMaHbll Ha IX AaCHOBE MYTAHTHBIS BapbISHTHI; HYKJIEAThIIHAS
nacisAoyHacp  IiasMmiabl  Olsypdrpaganell  HadTtaminy pNAPH — Gakrapsrit
R. pyridinivorans 5Ap.

ATpbIMaHbIsl BbIHIKI 1 IX HaBi3HA. Y BBIHIKY JaciefaBaHHs aTPbIMAHbI
MYTaHTHBISI BapbIIHTHI OakTIpeiid R. pyridinivorans 5Ap ma renax narAa (kamaye
BSUTIKYIO cy0aa3iHKy Ha(TaNHIBISIKCITEHA3bI), narB (xamye LbIC-
HadTamu3Irigpaapenariagparesasy) 1 harR1l (xamgye parynarap TpaHCKpBIIIBI 3
csameiictBa GntR). YcraHnoynena, mro MyTalibli ¥ reHax narAa i narB npeiBogssis ga
CTpAaThl 310JbHACI YThUTI3aBallb HaTamiH. TakiM ubiHaM, HaTamHabIsIKCIreHa3a (y
MphIBATHACII, sie BsUTIKas cyOaA3iHKa) 1 IbIC-HA(TATIHABITIAPaABIEN AT ApareHas3a
3'SYIISIONIA KIToYaBbiMi (epMeHTaMi Olsyarpananpsli HadTadiHy, sSKis HE Marollb
aHayaray y renome 0akTapsiii R. pyridinivorans SAp. Baktaperii R. pyridinivorans 5Ap
J31Kara ThIITy Ha Mpauary Tpox CyTak yThUli3aBaji HadTaliH y kaHIpHTpaubil ¥ 5000
pazoy Oousbin 3a ['JIK HadTaniny ¥ Bagze BOAHBIX al'ekTay racmagapya-miTHOTa
BojakapbicTanHs 1y 125000 — y Baag3e BOJAHBIX al'ekrTay, sKisg MaroIllb
pribaracnafapyae 3HausHHE. AXapakTapbl3aBaHa 7 ABIAKCIT€HA3 1 3 paryisTapHbIX
OsuIKa, sKis Kaazipyrouia mia3migaeiMi reHaMmi pNAPH Oaktapeiit R. pyridinivorans
5Ap, nmpaBea3eHbl GinareHeThIYHBI aHaui3. HaitOombi majo0HbIs raMaiariaHbls OsIiKi
BBISIYJISIFOIINIA ¥ PO3HBIX Biay poay Rhodococcus. BeisyiieHs 1 axapakrapbI3aBaHbl 1a
Tphl caiita 3Bs3BanHA 3 JIHK Ha mnasmigze pNAPH mns Gsuikoy NarR1 1 CRP.
VYcranoynena, mto Osuiok NarR2 He Banmomae CTpyKTypail, XapakTdpHail uis
TPaHCKPBIMLBIMHBIX PATyNsTapay, y npsiBaTHacii csmeicTa XylR.

Crpykrypa Mmaricrapckaii apiceprampli: padora 3Mmsmyae /8 cTapoHak,
CKJIajiaenia 3 paszazenay "YBoaziHwl", "ArynbHas XapakTapbhICThIKa Mparlbl, TPOX
pazazenay, pazazenay "3axmrousHHe" 1 "Cmic BBIKApBICTaHBIX KpbIHILN' 3 62
HaiMEHHsY, a TakcaMa 5 myOuikarpid MarictpanTa. [Ipama 3Msmmgae 22 imoctparsii i
10 Tabmi.



SUMMARY
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GROWTH DYNAMICS, TRANSCRIPTION REGULATION, REGULATORY
PROTEINS, MUTAGENESIS, HYDROCARBON-DEGRADING BACTERIA,
AROMATIC HYDROCARBONS.

The aim of the work is to carry out bioinformatic and functional analysis of
genetic determinants of naphthalene biodegradation cluster nar of Rhodococcus
pyridinivorans 5Ap bacteria.

Objects of the study: wild-type Rhodococcus pyridinivorans 5Ap bacteria and
mutant variants derived from them; nucleotide sequence of naphthalene biodegradation
plasmid pNAPH of R. pyridinivorans 5Ap bacteria.

The results obtained and their novelty. As a result of the study, mutant variants
of R. pyridinivorans 5Ap bacteria were obtained for the narAa (encodes the large
subunit of naphthalene dioxygenase), narB (encodes cis-naphthalene dihydrodiol
dehydrogenase) and narR1 (encodes a transcription regulator from the GntR family)
genes. It was established that mutations in the narAa and narB genes lead to the loss
of the ability to utilize naphthalene. Thus, naphthalene dioxygenase (in particular, its
large subunit) and cis-naphthalene dihydrodiol dehydrogenase are the key enzymes of
naphthalene biodegradation, which have no analogues in the genome of
R. pyridinivorans 5Ap bacteria. Wild-type R. pyridinivorans 5Ap bacteria during three
days utilized naphthalene at a concentration of 5,000 times higher than maximum
allowable concentration (MAC) of naphthalene limit in the drinking and cultural water
bodies and 125,000 times greater than MAC for water bodies with fishery importance.
Seven dioxygenases and three regulatory proteins encoded by the pNAPH plasmid
genes of R. pyridinivorans 5Ap bacteria were characterized, and a phylogenetic
analysis was carried out. The most similar homologous proteins are found in various
species of the genus Rhodococcus. Three DNA-binding sites on the pNAPH plasmid
for the NarR1 protein and three — for CRP protein were found and characterized. It was
found that the NarR2 protein does not have a structure characteristic of transcriptional
regulators, in particular, those of the XyIR family.

Structure of the thesis: the work is presented on 78 pages; consists of sections
“Introduction”, "Summary", three chapters, "Conclusion" and "List of references" from
62 titles, and also 5 publications of the master's student. The work contains 22
illustrations and 10 tables.



