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PE®EPAT

Humnomuas pa6ora: 79 c., 26 puc., 10 tabn., 74 ucrounuka.

KiioueBbie cJI0Ba: Rhodococcus erythropolis, TPETaTOJIUTIH/THI,
MOHOOKCHUTEHA3bI.

O0bekT uccaenoBanus: 6akrepuu R. erythropolis.

Heab: mouck mnpupomusix Oakrepuit  R. erythropolis, cmocoOHBIX
3¢ (HEeKTUBHO MPOAYLUUPOBATH MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, M H3YUYCHHE
pPOJM  OTIEIBHBIX TEHETUYECKUX JCTEPMHUHAHT B CHUHTE3€ TPErajoJUMUAOB Y
OaKTepHil 3TOM TAKCOHOMUYECKOU IPYIIIIHI.

Metoabl  uccaeaoBaHHMsI:  MUKpoOuosiornyeckue  (KyJIbTUBUPOBAHUE
MUKPOOPTaHU3MOB), buzngeckue (cexTpodoromeTpus, U3MEPEHUE
MOBEPXHOCTHOTO HATSKEHUS), TeHeTHueckue (TpaHchopmaius, KOHBIOTALUA,
HaIlpaBJIEHHBbIM MyTareHes3), MoJIeKyaspHo-reHeTnueckue (Bbiaenenne JIHK,
nojuMepasHas IemHas peaklus, PECTPUKLUMOHHBIA aHaIWU3, KIOHHUPOBAHUE),
OnoxuMHuueckue (IKCTPAKIMS BEIIECTB) U OMOMH(POPMAIIOHHBIE.

B pesynbrare mpoBeneHHOTO HCCIEAOBaHUS Pa3pabOTaHbI MOJEKYISAPHO-
TCHETUYECKHUE TOAXOJbI IS BBISABICHUS M WACHTU(QUKAUH MTOTUMOPPHBIX
npupoaHbIXx Oakrepuii  R. erythropolis (ckoHcTpyupoBaHbl —crenuduuecKue
npaiimepsl s amrumdukanuu renoB alkBl, alkB2, alkB3, alkB4, momoOpansr
depmentst  Sacl, Aatll gma cneunduueckoil  pecTpUKIMH  MPOAYKTOB
ammmudukanuu reHoB PoC). Cpemu paHee W BHOBb HICHTU(UIIMPOBAHHBIX
npupoaHbix Oaktepuii R. erythropolis BeisiBnen mramm R. erythropolis A29-k1,
3p(GEKTUBHO MPOAYLUPYIOIIUNA HK30KJIETOUYHBIE M CBSI3aHHBIE C KIETKaMU
MOBEPXHOCTHO-aKTUBHBIE COeTUHEHMS. B pe3ynbrare HanmpaBieHHOTO MyTareHesa
0TOOpaHbI pUpaMIUIIMHPE3UCTEHTHBIC BapUaHThI OaxTepuit
R. erythropolis A29-k1 ¢ mapymennsivu renamu alkBl, alkB2, alkB3, alkB4,
KOAMPYIOIIMMHU  CHHTE3  ajkaH-l-mMoHookcureHas. C  HCHOJIb30BaHHUEM
ONITUMHU3UPOBAHHOTO CHEKTPO(HOTOMETPHUUECKOTO MeToj1a orpezeneHa
KOHIICHTPAILIUSl TPETraJOJUIHI0B, CHHTE3MPYEMbIX HCXOIHBIMA W MYTaHTBIMH
oakrepusimu R. erythropolis A29-k1. BmepBbie yCTaHOBIEHO, YTO Yy MYTaHTOB,
YCTOMYMBBIX K PU(PaMIHUINHY, CHHTE3 TPErajJoJIMIUIOB YBEIMUMUBACTCA B 2 pasa.
[Tokazano, uro myranuu B renax alkBl, alkB2 u alkB4 mpuBomsT k CHM>KEHHUIO
npoaykiuu tperanoaunuaoB (Ha 43, 29 u 26 % COOTBETCTBEHHO), TOTJa Kak
npoaykt reHa alkB3 He okaspiBaer BimsiHMA Ha ux cuHTe3. [lokazaHo, 4TO y
pUaMITUIIUTHYCTOWYUBBIX OaKTepUil © MyTaHTOB ¢ HapylieHHbIME reHaMu alkB1l u
alkB4 cremenp  rHIPO(GOOHOCTH  KIETOYHOW  MOBEPXHOCTH  CHHIKACTCS
(Ha 9, 11 1 6 % COOTBETCTBEHHO), & Y MyTaHTOB C WHAKTUBUPOBAHHBIMH T€HAMU
alkB2 u alkB3 cooTBeTCTBYET IITAMMY JTUKOTO THIIA.



PO®EPAT

JpimioMHas padota: 79 c., 26 man., 10 tabmn., 74 KpbIHILIBL.

KiaouaBbist CJIOBBI: Rhodococcus erythropolis, TpATaNIaTIIiIbI,
MOHAaKCIr€Ha3bl.

A0’ekT nacaenaBanHs: 60akTIpeli R. erythropolis.

MbTa: nomryk npeipoaHbIx OakTIpsiid R. erythropolis, 3monbHbix 3¢ exThyHa
npagylbipaBalb [MaBEPXHEBA-AKTHIYHBISI PAUYBIBBI, 1 BBIBYUSHHE pOJIi aCOOHBIX
TEHETBIYHbIX JJTAPMIHAHT Yy CIHTI3€ Tparajaimimigay y OakTIpblil raTaii
TaKCaHaMIYHai rpyIbl.

MeTtaanbl aacjgenaBaHHA. MIKpaOisIariIHbIS (KyJlbThIBABAaHHE
MiKpaapraHizmay), ¢i3iusbis (crekrpadoTaMeTphis, BbIMSIpPIHHE I[aBepxHeBara
HAIPDKAOHHA), TEHeThIuHbIA  (TpaHchapmallpid, KaH’Ioraiblsi, HaKipaBaHbI
MyTareHs3), MayeKyJsipHa-reHeTblunblsl (Bbm3suienne JHK, mamimepasnas
JIAHITY’)KKOBAsI PIAKITBIS,, PACTPHIKIBIMHBI aHaMi3, KIaHIpaBaHHE), O1STXIMIYHBIA
(9KCTpakupbIs paubIBay) 1 OisiiH(papMalbIHBIA.

Y BBIHIKY @paBeA3eHara JgacieJaBaHHS paclpalaBaHbl MaleKyJspHa-
TEHETBIYHBIS TAABIXOMAbl IS BBIIYJIEHHS 1 1HAITHI(IKAIGI mamiMOphHBIX
npbIpoHBIX OakTIpEIi R. erythropolis (ckancTpysiBanbl crienbihigHbIS TpaiMephI
mis ammutigikaneist reHay alkBl, alkB2, alkB3, alkB4, magaGpanbl ¢epmeHTHI
Sacl, Aatll anst cienpidiuHail pICTPBIKIBI TPBITYKTAY amInTidikaisii reaay rpoC).
Csipon paneit 1 3HOY iAPHTHI(INBIpaBaHBIX MPHIPOTHBIX OakTIpEId R. erythropolis
BeIsyneHsl  mTam  R. erythropolis A29-k1, ski adekThiyHa mHpamyisipye
IK3aKJICTAYHBIS 1 3BSI3aHBIS 3 KJIETKaMi MaBEePXHEBA-aKThIYHBIS PAUBIBBI. Y BBIHIKY
HaKipaBaHara MyTareHesy afaOpaHbl pbI(QAMITIIBIHPI3ICTIHTHBISL  BapbITHTHI
oakTapeii R. erythropolis A29-k1 3 mapymraneimi renami alkBl, alkB2, alkB3,
alkB4, saxis kamsipyoomb CiHT?3  ankaH-l-moHaakcireHas. 3 jmamamorai
anTbIMi3aBaHara crekTpadoTaMeTpbluHara MeTajay BbI3HAUaHA KaHIPHTPAIbLsi
Tparanamimigay, SKisl CIHT33YIOLb 3BIXOJIHBII 1 MYTaHTHBISI ~ OaKT3pPbIl
R. erythropolis A29-k1. Ynepuibiaio BbIsSylIeHa, ITO ¥ MyTaHTay, YCTOWIIBBIX J1a
pidammibIHy, CIHT33 TpArajaliniay napsuiiyBaeiia y 2 pas3pl. Y cTaHOYIeHa, ITO
mytanbli ¥ rerax alkBl, alkB2 u alkB4 mpeiBoa3sie a 3HDKIHHS TPaTyKIlbli
Tparanaminigay (Ha 43, 29 1 26 % agnaBenHa), y Tod dac sk npaaykt reHa alkB3
HE YpibIBae Ha iX CIHTA3. Brisynena, mrto ¥ pigamMmilbIHyCTOMIIBBIX OaKTIPBIN 1
myTaHTay 3 mapymanbiMi reHami alkB1 i alkB4 crynens rigpadobHacii kinerayHaii
naBepxHi 3HDKaenma (Ha 9, 11 1 6 % anmaBemgna), a y wMyTaHTay 3
inaxteiBipaBanbiMi TeHami alkB2 1 alkB3 apmapsimae mramy jm3ikara ThIy.



SUMMARY

Diploma project: 79 p., 26 fig., 10 tables, 74 sources,

Key words: Rhodococcus erythropolis, trehalolipids, monooxygenases.

The object of the research: R. erythropolis bacteria.

The aim of the research: the search for natural R. erythropolis bacteria
capable of efficiently producing surfactants, and studying the role of particular
genetic determinants in the synthesis of trehalolipids in bacteria of this taxonomic
group.

The research methods: microbiological (cultivation of microorganisms),
physical (spectrophotometry, measurement of surface tension), genetic
(transformation, conjugation, directed mutagenesis), molecular-genetic (DNA
extraction, polymerase chain reaction, restriction analysis, cloning), biochemical
(extraction of substances) and bioinformational techniques.

As a result of the study, molecular genetic approaches to detect and identify
polymorphic natural bacteria of R. erythropolis were developed (specific primers
to amplify the alkB1, alkB2, alkB3, alkB4 genes were designed, Sacl and Aatll
enzymes for specific restriction of amplification products of the rpoC genes were
selected). Among the previously and newly identified natural bacteria R.
erythropolis, the strain R. erythropolis A29-k1 effectively producing exocellular
and cell-binding surfactants was detected. As a result of directed mutagenesis,
rifampicin-resistant variants of R. erythropolis A29-k1 bacteria with inactivated
alkBl, alkB2, alkB3, alkB4 genes encoding the synthesis of
alkane-1-monooxygenases were selected. Using the optimized spectrophotometric
method, the concentration of trehalolipids synthesized by the natural and mutant
bacteria R. erythropolis A29-k1 was determined. First it has been shown that the
synthesis of trehalolipids by rifampicin-resistant mutants is increased by 2 times.
Also it has been shown that mutations in the alkB1, alkB2 and alkB4 genes lead to
the reduction of trehalolipids production (by 43, 29 and 26 %, respectively), while
the alkB3 gene product has no effect on their synthesis. It has been shown that the
degree of cell surface hydrophobicity decreases in rifampicin-resistant bacteria and
mutants with inactivated alkB1 and alkB4 genes (by 9, 11 and 6 %, respectively),
while in mutants with inactivated alkB2 and alkB3 genes it corresponds to the level
of a wild-type strain.



