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AHHOTAIUSA

Obwvexkmour  uccinedosanusi: mrtamm  Rhodococcus pyridinivorans  5Ap,
JETPaaPYIONIUMN IMAPOKUHN CIIEKTP YIJIIEBOJOPOIOB.

L]eny: yCTaHOBUTH POJIb OTACIBHBIX T€HETUYECKUX JETEPMHHAHT OakTepuid
R. pyridinivorans 5Ap B cuHTe3e OWOIIAB, o0Onamarmux SMYJIETHPYIOMICH
aKTUBHOCTBIO.

Memoowr  uccnedosanusi:  MUKPOOMOJOTHYECKHE  (KYJbTUBHPOBAHUE
MUKPOOPTaHU3MOB), T€HETUUECKHE (TpaHChopMaIusi, KOHbIOTALUA U MyTareHes),
MosekysipHo-reneTnueckue  (Boigenenue JIHK, pecTpukuuoHHBIA — aHaIU3,
NOJINMEpa3Hasl LEeNHasg peakuus, KIOHUPOBAHUE), OMOXMMHUYECKHUE (BBIIEICHUE
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, OLIEHKA IMYJIBIUPYIOIIeH aKTUBHOCTH).

B xonme BemonHeHHWs HacTosmeld pabOThl W3y4Ye€Ha pPOJb OTACIBHBIX
TCHeTHYECKUX JeTepMuHaHT OakTepuii R. pyridinivorans S5Ap B cuntese 6uollIAB,
o0JiaalonX AMYJIbTUPYIONIeH akTUBHOCTHIO. [TokazaHo, uTo Ha cuHTe3 OMOlIAB
BJIMSICT TPOAYKT, KOJUPYEMbIH TreHoM NhrCA (peryssitop TpaHCKPHIIIUU TEHOB,
JIETePMUHUPYIOMUX O€JIKU TEIIOBOTO Moka). [Ipu onTuMansHOM TeMiepaTypHOM
pexxume (28°C) y 6akrepuii R. pyridinivorans SAp, cogepkamux MyTaldio B TeHE
hrcA, B Oosee yem 10 pa3 cHWXanach SMYJIbIHPYIOMAs aKTHBHOCTh U B 1,4
YMEHBINAJICSI CHHTE3 TPETAIONUNUA0B. B pesynbprare HampaBIeHHOTO MyTareHesa
oToOpaHbl MyTaHTHBIC BapuaHThl Oaktepuid R. pyridinivorans 5Ap ¢
HAPYIICHHBIMU T'eHaMH, KOJUPYIOIIMMH CHHTE3 ankaH-1l-moHookcurenas (alkBl,
alkB2) u HepubocomanpHOM menTuacuHTasbl (Sid). YcraHoBieHo, yTo OakTepHUu
R. pyridinivorans 5Ap ¢  HapymeHHbIM TeHOM  Sid,  KOIMPYHOIIUM
HEepUOOCOMAaNbHYIO MENTHJICUHTA3y, 00Jee aKTUBHO PacTyT B Cpelie, CoAeprKallei
B KayeCcTBE EIWHCTBEHHOTO HWCTOYHUKA yrJepoJa TeKCaJeKkaH, HO XYyXe €ero
IMYJBTUPYIOT (IO CPABHEHHUIO C UCXOJHBIM IIITAMMOM HHJIEKC SMYJIbrHPOBAHUS
cHwkajicsa B 1,2 paza). Myrant 6akrepuid R. pyridinivorans 5Ap ¢ HapyIleHHBIM
reioM alkB1 He oTimuancs OT MCXOJHOrO MITaMMa CKOPOCTBIO POCTa B Cpele,
colepKalie B KayecTBE EAMHCTBEHHOTO HWCTOYHWKA YTJIepoja TeKcaJeKaH,
onHako OoJsiee 2(PGHEKTUBHO €ro 3MYyJbIUpoBall (IO CPaBHEHHIO C HCXOIHBIM
IITAMMOM WHJIEKC 3MYJIbIUpOBaHHsS Bo3poc B 1,3 pasa). [lerepmunanta alkB2
SIBIISIETCSl KITIOYEBOM TS JIeTpajialliy rekcajekana. HapyiieHue B JaHHOM TEHE
NPUBOJUT K HecrmocoOHocTH OakTepuit R. pyridinivorans SAp s¢dextuBHO pacTu
B Cpele, coaep)Kamiei B KadecTBE €IWHCTBEHHOTO WCTOYHHMKA YTJepoja
reKCaJIeKaH.
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AHATAILBIS

Mb>ma: BBI3HAYBIIL POJIIO ACOOHBIX TEHETBIUYHBIX JATIPMIiHAHT OaKTIPHIA R.
pyridinivorans 5Ap maguac ciHta3y OiallAP, skis Banomarolb 3MyJIbIyIOUaii
AKTBIYHACIIIO.

Memaoul 0acne0asaHtsL: MIKpaOisIariaHbis (KynbThIBABAaHHE
MiIKpaapraHiamMay), TeHeThIYHbIS (TpaHcdapMaliplsi, KaH'IOTalbld 1 MyTareHes),
MaJeKyJsipHa-TeHeThIYHbIs  (BhUTyudHHEe  JIHK,  pOCTpBIKIBIMHBI  aHali3,
najiMepasHas JIaHIyroBas pPOIaKliblsi, KIaHaBaHHE), O1AXIMIYHBIA (BBUIYYSHHE
MaBepPXHEBa-aKThIYHBIX pIYbIBAY, allPHKA AIMYJIBIYIOUail aKTBIYHACIII).

VY Xoa3e BhIKAHAHHS TATail Mpaibl BHIByYaHa POJS aCOOHBIX N'€HETBIYHBIX
IATIpMiHaHT OakTapeii R. pyridinivorans 5Ap maguac cinta3y 0iallAP, skis
BaJIOZAIONL AMYJIbI'yIOUal akThIyHacIio. I[lakazana, mro Ha ciHT?3 O1allAP
yIUTbIBA€ MPAYKT, K1 KaJ3ipyela renaM ArcA (paryisrap TpaHCKPBIINIIbI TeHay,
AK1SL JPTIPMIHYIOLB OsUIKI TIeTu1aBora moky). [Ipel anTeIMaabHBIM TAMIEPATYPHBIM
paxbiMe (28°C) y 6akTapseiid R. pyridinivorans SAp, sikis 3MSIIYar0lb MyTaIbIIO ¥
re’e ArcA, y 6omnpir ubiM 10 pa3oy 3HIKanacs sMyJbryrodas akTeiyHaclp 1y 1,4
NaMsHIIAYCs CIHTA3 Tparauaimimigay. Y BBIHIKY HakipaBaHara MyTareHe3y
anmaOpaHbls MyTaHTaBbId BapbIAHTBI OakTIpbiii  R. pyridinivorans 5Ap 3
napymaHbIMi TeHami, sKisf KaI3ipyrolb CIHT33 aiikaH-1l-monaakcirenas (alkBl,
alkB2) i nepribacamanbHait mentoiacinTasbl (Sid). Ycranoynena, mro 6akTapsri R.
pyridinivorans 5Ap 3 mapyiransiM reHam Sid, siki Kamzipye HepblOacaMabHYIO
MENTHIICIHTa3y, OOJIBIII aKThIYHA PACTYIh y acsAPOJ3i, SIKOE 3MAIIYyae Yy sKacli
aJ31Hal KPBIHIIBI BYTJISIPOY TeKCaIdKaH, ajie TOPII SIro AMyJibrye (y mapayHaHHI 3
3BIXOJIHBIM IITaMaM 1HJPKC OSMyJbraBaHHs 3HiXKaycs ¥ 1,2 pasel). MyraHT
oakapeiit R. pyridinivorans 5Ap 3 mapymransiv renam alkB1 He agposHiBaycs an
3BIXOJIHATA MITAMy XYTKACIIO POCTY ¥ acspojyi3i, sikoe 3MsIIdae ¥ aKacill aaziHai
KPBIHIIBI BYTJISIPOJlY TEKCaJPKaH, aJHaK OoJiblll d(PEeKThIYHA SITO dMysbraBay (y
napayHaHHI 3 3BIXOJHBIM IITaMaM 1HJIDKC SMyJbraBaHHs ¥y3poc y 1,3 passi).
Iamopminanra alkB2 3'synsenma kimrowaBoii I a3rpajalibli  TeKcaJeKaHa.
[TapymmaHe ¥ Jan3eHbIM T'e€HE MPBIBOA3ING Ja HA3I0JbHAcCIl OakTIphiii R.
pyridinivorans SAp pactii ¥ acsipoisi, sikoe 3Mmsindae ¥ AKacii aa3iHai KpbIHIIbI
BYTJIIPOIY TeKCaIKaH.
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ANNOTATION

Objective: To establish the role of individual genetic determinants of R.
pyridinivorans 5Ap bacteria in the synthesis of bio-surfactants with emulsifying
activity.

Research methods: microbiological (cultivation of microorganisms), genetic
(transformation, conjugation and mutagenesis), molecular genetic (DNA isolation,
restriction analysis, polymerase chain reaction, cloning), biochemical (isolation of
surfactants, evaluation of emulsifying activity).

In the course of this work has been studied the role of individual genetic
determinants of R. pyridinivorans 5Ap bacteria in the synthesis of bio-surfactants
with emulsifying activity. It has been shown that the synthesis of bio-surfactants is
influenced by the product encoded by the hrcA gene (a regulator of transcription of
genes that determine heat shock proteins). At optimal temperature mode (28°C) in
R. pyridinivorans 5Ap bacteria containing mutation in hrcA gene, emulsifying
activity decreased more than 10 times and the synthesis of trigalolipids decreased
by 1.4 times. As a result of directed mutagenesis, mutant variants of R.
pyridinivorans 5Ap bacteria with disturbed genes encoding the synthesis of alkan-
1-monooxygenase (alkB1, alkB2) and nonribosomal peptides synthase (sid) were
selected. It has been established that bacteria R. pyridinivorans 5Ap with the
disturbed sid gene encoding the non-ribosomal peptid synthase grow more actively
in the medium containing hexadecan as the only carbon source, but emulsify it
worse (as compared to the initial strain the emulsification index decreased 1.2
times). The bacterial mutant R. pyridinivorans 5Ap with broken alkB1 gene did not
differ from the initial strain by the rate of growth in a medium containing
hexadecan as the only carbon source, but emulsified it more efficiently (in
comparison with the initial strain the emulsification index increased 1.3 times).
The alkB2 determinant is key to hexadecan degradation. Violation in this gene
leads to inability of R. pyridinivorans 5Ap bacteria to grow in a medium
containing hexadecan as the only carbon source.



