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AHHOTALIUS

Junimomuas pabdora comaepxkut /8 crpanuisl, 10 pucynkos, 20 Tabmwui, 56
UCTOYHUKOB JINTEPATYPHI.

Kmouesvie cnosa: ankan-1-MmoHOOKcUTeHa3bl, OakTepun poaa Rhodococcus,
onolIAB, rekcagekas.

Obvexmul  ucciedosanus. ankaH-1-MOHOOKCHUTEHA3bl OakTepwii poja
Rhodococcus, mytanTsl 6aktepuii R. gingshengii A29-k1 ¢ HapymeHHBIME FeHaAMH
alkB1, alkB2, alkB3, alkB4, alkB5.

Llenv pabomul. 0OXapakTepuU30BaTh alIkKaH-1-MOHOOKCHUTEHA3bI OaKTEPHiA poja
Rhodococcus u u3yuuTh UX pojib B JAerpajgaluu TekcaackaHa u cuatese OnollAB
Oaktepusimu R. gingshengiiA29-k1.

Meroapl  HWCClIEIOBaHUSA:  MHUKpOOHOJOTHYecKHe  (KyJIbTHBHUPOBAHHE
OaxTepuii) onoxumudeckux (BbiaeneHue OuollIAB), molnekynsipHO-TeHEeTHYECKHe
(TILIP B peanpHOM BpeMeHM) M OHOMH(pOpMaTHBHBIC (aHATM3 (PYHKIIMOHATHBIX
JIOMEHOB, (DUIIOTCHETHUCCKUI aHaIIH3).

B pesynbpTaTe mpoBeIEHHOTO HMCCIENOBAaHUS OXapaKTepU30BaHbl ajikaH-1-
MOHOOKcHUTeHa3bl  Oaktepuit  R. qingshengii  A29-kl,  aMHHOKHCIIOTHBIC
MOCJIEA0BATENBLHOCTH KOTOPBIX NenoHupoBanbl B I'enbank NCBI nox Homepamu
OM964634 (AlkB1), OM964635 (AlkB2), OM964636 (AlkB3), OM964637
(AlkB4) u OM964638 (AIkB5). YcraHoBieHO, YTO ajiKaH-1-MOHOOKCHIEHA3bI
o0pa3yroT 7 PUIOreHETHUECKUX TPYIII, YTO COOTBETCTBYET CUCTEMATHKE OaKTepuid
poaa Rhodococcus u MokeT HCIONB30BaThCS JUIS W3YyYEHHUS POJU JIaHHBIX
dbepMeHTOB B OaKTepraIbHOM KIETKE U YCTAHOBJIEHUSI TAKCOHOMUYECKOTO CTaTyca
MpEACTaBUTENICH HSTONW pPa3HOOOpa3HOW U MPAKTHYECKH 3HAYUMOW TPYIIIBI
MUKpPOOPraHU3MOB. B "4acTHOCTH, aHAIN3 aMUHOKHCIIOTHOM MOCIEI0BATEIbHOCTH
ankaH-1-MOHOOKCUTEHA3bl — ompenemsitomeld cunHte3 OWOlIAB y  OGakrepuit
Rhodococcus sp. SD-74, mo3BoJiit OTHECTH JaHHBIN mTamMM K Buay R. triatomae. B
cunte3e 0uollAB u yrunmsanuu rexcagekana oakrepusmu R. qingshengii A29-k1
KJIr04eByI0 pojib urpanu reubl alkB2 u alkB4, skcnpeccusi KOTOPBIX TOCTOBEPHO
BO3pacTajia B MPUCYTCTBHH TI'eKcajekaHa. [Ipu 3TOM y MyTaHTHBIX BapHaHTOB C
HapyIIEHUEM JIaHHBIX TEHOB COOTBETCTBeHHO Ha 32 %-359%, cHmkamach
(G (HEKTUBHOCTh YTWJIM3AllUM TEKCaJekaHa W B 2—3 pa3a YMEHBIIAJICA CUHTE3
TperamoaunuaoB. B otmuune ot mramma Rhodococcus sp. SD-74, ren alkBl ne
urpas KiIr4deBoi posu B mpoaykiuu 6uolIAB 6aktepusmu R. qingshengii A29-k1,
MOCKOJIBKY €€ HapyIICHHE TPUBOIWIIO K YBEIMUCHUIO JETPaallii rekcajekana (B
1,1 pa3) u sMynbrupyroIieil akTHBHOCTH (B 2 pasa).
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AHATAIBIA

JermmomHas paborta 3msmrdae 78 craponki, 10 mamonkay, 20 Tabmim, 56
KPBIHIIL JITapaTyphl.

Kniouaswvisi crnoswr: Ankan-1-moHaakcireHnassl, 6akTIpsii poxy Rhodococcus,
onolIAB, rekcanekas.

Ab'exmovl  Oacnedasanusi:  AnkaH-1-MoHaakcireHaspl  OakTIPBIA POy
Rhodococcus, mytantel GakTapeiii R.gingshengii A29-k1 3 mapymanbsIMi TeHami
alkB1, alkB2, alkB3, alkB4, alkB5.

Mb>ma npaywl: axapakTapbi3aBailb aJlkaH-1-MOHaaKkcireHa3bl OaKTIPBIA POy
Rhodococcus 1 BRIBYYBIIb iX POJIIO ¥ J3rpajalibli rekcajaekana i cintase Oial[IAB
oakTapeisiMi R.gingshengii A29-k1.

Meranel pAacienaBaHHs: MiKpaOisutariyHeisl (KyJabThIBAaBaHHE OAKTIPBIN)
OissximivHbIX (BeUTyUIHHE Oisi[IAB), ManekymsipHa-reHeTbrunbist (1P y pranbabiM
yace) 1 OistiHpapMaThIyHbIS (aHAMI3 QYHKUBISIHAIBHBIX JaMeHay, (iIareHeThIYHbIX
aHai3).

VY BBIHIKY ITpaBej3eHara jJaciie/JaBaHHs axapakTapbl3aBaHbl ajKaH-1-
MOHOOKCITeHa3bl OakTIphIi R. qingshengii A29-k1, amiHaKiCIOTHBI
nacisgoyHacii skix gynaHaBanbls ¥ ['enbank NCBI man nymapami OM964634
(AlkB1), OM964635 (AlkB2), OM964636 (AlkB3), OM964637 (AlkB4) i
OM964638 (AlkBS). Ycranoynena, mro ajikaH-1-MOHaaKCUTe€Ha3bl YTBaparOIh 7
GbimareHeThIYHBIX TPY, IITO a/IMaBsIAae CICTIMATHIIBI OAKTIPHIN POy
Rhodococcus 1 Moka BbIkapbICTOYBalla 111 BBIBYUSHHS POJI1 1aJ13€HBIX
dbepmenTay y OaKTIphIsIIbHAN KIIETII 1 YCTaHAYJICHHS TaKCaHAMIYHara cTaTtycy
NpajCTayHIKOY I3Tail pa3HacTaiHai 1 MpaKThIYHA 3HAYHAKN TPYIIbI
MiKpaapraizmay. ¥ npbIBaTHACII, aHaI13 aMiHAKICJIOTHBI NTACIs0YHACI ajikaH-1-
MOHOOKCIreHa3bl BbI3HaYasIbHa# cinT?3 OIsl[IAB ¥ 6akTapseiii Rhodococcus sp. SD-
74, na3Bojiy agHecHi Jaa3eHsbl TaM Ja BeIrsiay R. triatomae. V ciaraze 6islIAB
1 YThITI3aIBI TeKcaaekana oaktapeiaMi R. gingshengii A29-k1 kimoyaByro posiro
rynsuni rensl alkB2 1 alkB4, skenipacis sikix mayHa y3pacrana y npeiCyTHACLI
rekcajaekana. [Ipsl T9TIM y MyTaHTHBIX BapbITHTAY 3 ApYIIDHHEM Ja/13€HBIX
reHay agnaBenHa Ha 32 %-35 %, 3Hikanacs 3(peKThIyHACIb YThITI3aIbli
rekcajiekana i y 2-3 passl MaMsHIIAYCs CIHTI3 TperauaiiniaoB. Y aJIpo3HEHHE ajl
mrramy Rhodococcus sp. SD-74, ren alkB1 He rynsy kirouaBo# podi ¥ mpayKIiibli
onolTAB Gakrapeisimi R.qingshengii A29-k1, makosbki sie mapynsHHE MPbIBO31Ia
Jla TIaBeJIIYAHHS A3Tpajanbli rekcaaekana (y 1,1 pa3) 1 amynbrupyromeit
aKThIYHACI (y 2 pa3bl).
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ANNOTATION

The thesis contains 78 pages, 10 figures, 20 tables, 56 literature sources.

Keywords: alkane-1-monooxygenases, bacteria of the genus Rhodococcus,
bioPAV, hexadecane.

Objects of research: alkane-1-monooxygenases of bacteria of the genus
Rhodococcus, mutants of bacteria R. gingshengii A29-k1 with impaired genes
alkB1, alkB2, alkB3, alkB4, alkB5.

Objective: to characterize the alkane-1-monooxygenases of bacteria of the
genus Rhodococcus and to study their role in the degradation of hexadecane and the
synthesis of bioavailants by R. gingshengiiA29-k1.

Research methods: microbiological (cultivation of bacteria) biochemical
(isolation of bioavailants), molecular genetic (Real-Time PCR) and bioinformative
(functional domain analysis, phylogenetic analysis).

As a result of the study, alkane-1-monooxygenases of R. gingshengii A29-k1
were characterized, the amino acid sequences of which were deposited in the NCBI
GenBank under the numbers OM964634 (AlkB1), OM964635 (AlkB2), OM964636
(AlIkB3), OM964637 (AlkB4) and OM964638 (AIKB5). It has been established that
alkane-1-monooxygenases form 7 phylogenetic groups, which corresponds to the
taxonomy of bacteria of the genus Rhodococcus and can be used to study the role of
these enzymes in the bacterial cell and establish the taxonomic status of
representatives of this diverse and practically significant group of microorganisms.
In particular, the analysis of the amino acid sequence of alkane-1-monooxygenase,
which determines the synthesis of surfactant in the bacteria Rhodococcus sp. SD-74,
allowed us to attribute this strain to the species R. triatomae. In the synthesis of
bioavailants and utilization of hexadecane by
R. gingshengii A29-k1 genes alkB2 and alkB4 played a key role, the expression of
which significantly increased in the presence of hexadecane. At the same time, in
mutant variants with a violation of these genes, respectively, by 32%-35%, the
efficiency of hexadecane utilization decreased and the synthesis of trehalolipids
decreased by 2-3 times. Unlike the Rhodococcus sp. SD-74 strain, the alkB1 gene
did not play a key role in the production of surfactants by R. gingshengii A29-k1,
since its violation led to an increase in hexadecane degradation (by 1.1 times) and
emulsifying activity (by 2 times).



