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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Iepeuens kawueBbix cjoB: BACILLUS, CodY, KOHBIOT'ALIMAI.

O0BeKTHI HecJIeI0BaHNs: IPUPOTHBIC OakTepru pona Bacillus.

Heab: ycTaHOBUTH BO3MOXKHOCTh HCIIOJIb30BAaHUS KOHBIOTATUBHOW ILJIA3MUJIbI
pBS72 nyst BBeieHUS BEKTOPOB U M3YUYeHHs! (DYHKIIMOHATBLHOM POJIA OTIENIBbHBIX T€HOB,
OTIPEICIIAIONTNX PAKTHYECKN BaKHBIE CBOMCTBA OakTepuii pona Bacillus (B wactHo-
CTH, aHTUMUKPOOHYIO aKTUBHOCTb ).

Metoabl uccjieqoBaHus: MUKPOOHOIOTHYECKHUE (KyIbTUBUPOBAHHUE OaKTEPHi),
busmnonoro-onoxumudeckue ((pepMeHTaTHBHAS AKTUBHOCTBH), T€HETUYECKHE (KOHB-
Ioraiiysi, 3JIEKTporopanus ), MoJekysipHo-renetndeckue (Boinenenue JJHK, pectpuk-
[IMOHHBIN aHaliu3, MOJMMEepa3Has LeMHas peakius, KIOHUpOBaHue) U ononHpopma-
ITUOHHBIC.

B pe3ynbTaTe npoBeIeHHOT0 UCCIIEI0BaHUS YCTAHOBJIEHO, YTO UCCIIEI0BAHHbIE
criopooOpasyromiue 6bakrepun pona Bacillus (B. subtilis d16, B. velezensis 713A, B. li-
cheniformis FD9, B. flexus 6-3, B. aryabhattai) seastoTcss mepcrneKTHBHBIME OOBEK-
TaMyd OMOTEXHOJIOTHH, 00JaAal0NIMMHU BBICOKMM aJallTUBHBIM NoTeHuuanom. Mccne-
JIOBaHHBIE IITAMMBI PACTyT B IIMPOKOM Auana3zoHe temrepatyp (ot 18 mgo 55 °C), pH-
cpens (ot 3 o 11), B npucyrcreum NaCl (o 13 %). [lItammer B. subtilis d16, B. vele-
zensis 713A xapakTepu3yroTcs IIMPOKUM CIIEKTPOM (PepMEHTATUBHBIX aKTHBHOCTEH (B
YAaCTHOCTH, IPOTEOJIUTUYECKOM, LEILTIOIOIMTHYECKOM, AMUJIOIMTHYECKOM U p.) U TOaB-
JISIIOT pa3BUTHE MATOTEHHBIX TPUOOB (0T 5 10 7 BUAOB) U OakTepuit (0T 2 10 5 BUJIOB).
baktepuu B. licheniformis FD9, B. flexus 6-3 u B. aryabhattai yruausupytor yrieso-
JOPOJibI (710 9 yIIeBOTOPOIHBIX CYOCTPATOB).

VY cTaHOBJIEHO, YTO B KJIETKU BCEX MCCIEAOBAHHBIX OAKTEPHI MOKHO BBOIUTH
BEKTOpa ¢ mobV-caiftom mytem MoOuiu3aiuu miazmuaon pBS72 (dactora konbrora-
LIMOHHOTO NepeHoca cocrasuna ot 107 go 1074).

B renome Oakrtepuii B. velezensis 713A BBISBICHBI JIOKYCHI, ONPEICIISIOIINC
CUHTE3 AHTUMHUKPOOHBIX MeTa0O0JIuTOB (Cyp(dakTMHA, MaKpOJaKTHWHA, (PEHTHIIMHA,
nudounmaria, 6auuUIOMHUIIMHA, OalMUIMOaKTHHA, OaluiIacHa, OallUIn3uHA) U U30-
JaupoBaHkl (hparMeHTh reHa CodY, UrparoIero pojib B peryisiiug ux cuHTe3a. Beene-
Hue Bektopa pKS1mob ¢ k1oHupoBaHHBIMU (parmeHTamu reHa codY B kiaeTku B. ve-
lezensis 7I13A myTem MoOuIHM3alMK KOHBIOTAaTUBHOM Ia3Muon pBS72 mo3Bosw ¢
gactoTol 10 0TOOpaTh TPAHCKOHBIOTAHTHI, COAEPIKAIIME 38 CYET UHCEPLMHU I'eHa Ka-
HAMULUHPE3UCTEHTHOCTH XPOMOCOMHYIO MyTalni0. OTOOpaHHbIE MyTaHThI SIBIISIOTCS
OCHOBOW st m3y4ueHus posin TeHa codY B Meraboau3me Oaktepuii B. velezensis 713A
(B 4aCTHOCTH, B CUHTE3€ aHTUMUKPOOHBIX META00JINUTOB).



AI'YJIBHASA XAPAKTAPBICTBIKA PABOTbBI

IMepanik kaouaBbix caoy. BACILLUS, CodY, KAH IOI'ALLBIA.

AG’eKTBI 1acieIBaHHS: IPBIPOIHBIL OaKTIPHI poay Bacillus.

Mbra: ycraHaBillb MardelMacllb BBIKAPBICTAHHS KaH IOTAThIVHAN IIa3Mifbl
pBS72 ans yBsia3eHHs BeKTapay 1 BBIByUdHHS (PYHKIUBITHAIBHAN POl aCOOHBIX TeHay,
SKisS BBI3HAUAIONb IIPAKTBIYHA BaXHBIS sKacmi OakmIpeiii poxy Bacillus (y
NPBIBATHACII, aHTHIMIKPOOHYIO aKTHIYHACIID).

Mertaabl agacieaBaHHs: MikpaOisjariyueis (KyJbThIBipaBaHHE OaKTAIPBHIiL),
¢izi€nara-6isximMiuHbIsA (pepMeHTaThIYHAST aKTHIYHACIIb), TEHETHIUHBIS (KaH IOTaIblid,
AJIeKTparapanbisi), MajleKylspHa-reHeTbluHbIs (Bbia3suieHHe JIHK, pacTphIKubIAHbBI
aHaJi3, najgiMepasHas JaHIyroBasi p3aKipbls, KIaHipaBaHHe) 1 OisiiH(papMalbIAHBbIS.

VY BBIHIKY MpaBela3eHara Jaciie/IBAHHS BbI3Ha4aHa, IITO JaciieJaBaHbIsd
criopayTBapatoublss OakTapeii poxy Bacillus (B. subtilis d16, B. velezensis 713A,
B. licheniformis FD9, B. flexus 6-3, B. aryabhattai) 3’synstona nepcrnexkTeryHbIMI
a0’exTami OISTAXHAJIOrI, SIKiS BaJIOJAOIb BBICOKIM aJalThIYHBIM MATAHIIBISIIAM.
JlacnenBarblsl IITaMbl PacTylb Y WIBIPOKIM AbisinazoHe Taomneparyp (ax 18 ma 55 °C),
pH-acsponnas (ax 3 ma 11), y npeicyrHacii NaCl (ma 13%). Hltamer B. subtilis d16,
B. velezensis 713A  xapakTapp3ylomiia IMIBIPOKIM CHEKTpaM  (EePMEHTATBIYHBIX
aKkThIyHacIeH (y mphIBaTHACII, MPOTIATITHIYHAN, I[IJIIOJIATITRIUHAN, aMUTaITEIYHAH 1
1HIII.) 1 MaAAYIISIONb Pa3Billlle MaTareHHbIX TPeIoOY (aa S ma 7 Bimay) 1 6akTapsiif (a2
na 5 Bigay). bakrapsri B. licheniformis FD9, B. flexus 6-3 i B. aryabhattai yreutizyromns
ByIJIeBaJapoibl (1a 9 ByryieBagapoaHbIX cyOcTparay).

VYcranoyena, mTo y KJIETKI YCiX JacieqaBaHbIX OaKTIPhI MOXKHA YBOI3IIb
BeKTappl 3 mobV-caiitaM nuisixam wMaOumizanell Tiasmigait pBS72  (wactata
KaHforanpliiHara nHpaHocy ckiana ax 107 ga 107).

VY reHome OakTapeiid B. velezensis 713 A BbISYICHBI JIOKYCHI, SIKis BI3HAYAIOIb
CIHT?3 AaHTBIMIKPOOHBIX MeTabanitay (cypdakTbiHa, MakpajakiiiHa, (EeHTIIbIHA,
OpI(inpia3iHa, OanpuliOaKThIHA, OallbliacHa, Oaliii3iHa) 1 13asBaHbIl (parMeHThl
reHa CodY, sKis irparollb pOJIFO Yy PITYJIMBIL iX CIHTI3Y. YBSA3CHHE BEKTapy
pKS1mob 3 knanipaBanbiMi (parmenTami rena codY y kietki B. velezensis 713A
nuisixam MaliTi3aleli KaH orarelyHai miasmigaid pBS72  nasposiy 3 wacratoi 10
ataOpallb TpaHCKaH IOTaHThI, SKiS YTPHIMIIBAIOLb 3a KOIIT IHCEPIbIl TIeHa
KaHAMIIBIHPA3ICTIHTHACLI ~ XPAMAaCOMHYI0  MyTalblto. ATaOpaHbli  MYyTaHThI
3’SYISIOIIAa aCHOBAW Il BBIBYUdHHS poii reHa COdY y mMerabamizme OakTIphIid
B. velezensis 713A (¥ npaBaTHacIli, y CiHTI3€¢ aHTBHIMIKPOOHBIX MeTadaItiTay).



GENERAL DESCRIPTION OF WORK

Keywords: BACILLUS, CodY, CONJUGATION.

Objects of study: natural bacteria of the genus Bacillus.

Objective: to check whether it is possible to use the conjugative plasmid pBS72
for vector transfer and studying of functional role of separate genes, that determine
practically important properties of bacteria of the genus Bacillus (in particular, their an-
timicrobial activity).

Research methods: microbiological (cultivation of bacteria), physiological-bio-
chemical (enzyme activity), genetic (conjugation, electroporation), molecular-genetic
(DNA extraction, restriction analysis, polymerase chain reaction, cloning) and bioin-
formatic.

As a result of the research, it was established that examined spore-forming bac-
teria of the genus Bacillus (B. subtilis d16, B. velezensis 713A, B. licheniformis FD9,
B. flexus 6-3, B. aryabhattai) are promising biotechnological objects, having a high
adaptive potential. Examined strains grow in a wide temperature (from 18 to 55 °C),
pH (from 3to 11), NaCl (up to 13 %) ranges. Strains B. subtilis d16, B. velezensis 713A
demonstrate a broad spectrum of enzyme activities (in particular, proteolytic, cellulo-
lytic, amylolytic and others) and can inhibit growth of pathogenic fungi (from 5 to 7
species) and bacteria (from 2 to 5 species). Bacteria B. licheniformis FD9, B. flexus 6-
3, and B. aryabhattai can utilize hydrocarbons (up to 9 types of hydrocarbon sub-
strates).

We discovered, that it is possible to introduce mobV-site containing vectors by
mobilization with the help of plasmid pBS72 into cells of all examined bacteria (the
rate of conjugative transfer was from 10 to 10%).

The genome of B. velezensis 713A contained loci, responsible for the synthesis
of antimicrobial metabolites (surfactin, macrolactin, fengycin, difficidin, bacillomycin,
bacillaene, bacylisin). Fragments of gene codY, responsible for the regulation of their
synthesis, were isolated. The introduction of pKS1mob vector with cloned fragments
of gene codY into cells of B. velezensis 713A by mobilization with the conjugative
plasmid pBS72 allowed to select the transconjugants, that contain mutation due to the
insertion of kanamycin resistance gene in their chromosome, with the rate of 10*. The
mutants are the basis for the research of the role of codY gene in the metabolism of
bacteria B. velezensis 7I13A (in particular, its influence on the synthesis of antimicrobial
metabolites).



