MHMUHHUCTEPCTBO OBPA30BAHUS PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIV YHUBEPCUTET
BUOJOT'MYECKUHN ®AKYJIBTET

Kadeapa MmuxpoouoJiornu

JIBOEXXEHOBA
EnuzaBera AHeKcaHI[pOBHa

OIIEHKA BJIMSIHUA MYTALIMA B OBJIACTH cre HA
KATABOJIMTHYIO PEITPECCHIO 'EHA o-AMMWJIA3BI amyM3

AHHOTAIMS K TUIUIOMHON padoTe

Hayunsli1 pykoBOauTENb
KaHIUJAT OMOJOTUYECKUX HAYK,
noueHT A. B. Kauan

Mumnck, 2021



AHHOTAIUA

O0BeKT uccaenoBanusa: red amyM3, kogupyroomuii TepMOCTaOUIBHYIO Ol
ammna3zy Bacillus flexus 406.

Heas padoThl: MONyYyuTh MYyTaHTHBIE BapuaHThl TeHa amyM3 Bacillus
flexus 406 ¢ M3MEHEHHBIMU TIPEIIOIATAEMBIMHU Y4aCTKaMHU CI€ U OLIEHUTh YPOBEHb
KaTabOJIMTHOHU perpeccu N3MEHEHHBIX TeHOB B KieTkax Bacillus subtilis 168.

B pasnuusbix o0macTsAx OMOTEXHOJOTMH HEOOXOIWMO HCIOJIb30BaTh
(epMeHTHI BBIACPKUBAIONINE BBICOKHE TEMIIEPATYphl U COXPAHSIOIIUE CBOIO
AKTUBHOCTh B TEUEHHUE JOJITOr0 BpeMeHH. DEepMEeHT o-ammiia3 TakkKe JOJDKHA
UMETh BBICOKYIO TE€PMOCTAOWIBHOCTh, YTOOBI HCIIOJIb30BaTh €r0 B Pa3IMYHBIX
IPOMBITIICHHBIX TIpoIiecca.

['en tepmoctabmibHOM a-amunazel amyM3 Bacillus flexus 406 monBepskeH
katabosmTHOU penpeccun B kieTkax Bacillus subtilis 168 B mpucyrcTeuu B cpene
TITFOKO3BI.

B xone nmpojenanHoit paboThl ObLT TOJy4YeH reH o-amuiasel B. flexus 406 ¢
MYTallsIMH B PACIIOJIOKEHHBIX B HadaJie KOIAMPYIOMIEH TOCIeI0BaTEIbHOCTH
y4acTKaX, MPEANOIOKUTEIBHO sBistomuxcs cre-caiitamu (creB, creC). Beum
moJilydeHbl pekoMOMHaHTHBIe InTammbl Bacillus subtilis 168, B koropsix
MYTUPOBAaHHBI ¥ HAaTHUBHBIA BapuaHThl TeHa amyM3 ObUTH BHEIPEHBI B COCTaB
XPOMOCOMHOTO JIOKyca amyk.

[TokazaHo, YTO BHECEHHBIC MYTAllMU B JABYX MPEIIOIAracMbIX y4acTKax Cre
HE OKa3blBaJlM 3HAYUMOIO BIUSHHS Ha T[IOJABICHHE CHUHTE3a (-aMHUJIa3bl B
NPUCYTCTBUM TIIIOKO3bI. [lociie TiyOMHHOTO KYJIBTUBUPOBAaHUS B TeUeHHE 4 9 B
cpene ¢ 0,5 % 1IOKO3bI, yJeiabHas AaKTUBHOCTh B KYJbTypax OaKTepui,
coAep KallMX MyTaHTHBIM M MCXOJHBIN BapUaHT reHa aMuiiasbl, coctaBmia 25,031
en./OD600 n 29,743 ex./OD600 cOOTBETCTBEHHO.
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ANNOTATION

Object of research: the amyM3 gene encoding the thermostable a-amylase
of Bacillus flexus 406.

Objective: to obtain mutant variants of the amyM3 gene of Bacillus flexus
406 with altered putative cre regions and to assess the level of catabolic repression
of altered genes in Bacillus subtilis 168 cells.

In various fields of biotechnology, it is necessary to use enzymes that can
withstand high temperatures and retain their activity for a long time. The enzyme
a-amylase must also withstand high temperatures in various industrial processes.

The gene of thermostable a-amylase amyM3 of Bacillus flexus 406 is subject
to catabolic repression in Bacillus subtilis 168 cells in the presence of glucose in
the medium.

In the course of this work, the B. flexus 406 a-amylase gene was obtained
with mutations in the regions located at the beginning of the coding sequence,
presumably being cre sites (creB, creC). Recombinant strains of Bacillus subtilis
168 were obtained, in which the mutated and native variants of the amyM3 gene
were introduced into the amyE chromosomal locus.

It was shown that the introduced mutations in two supposed regions of cre
did not have a significant effect on the suppression of a-amylase synthesis in the
presence of glucose. After submerged cultivation for 4 hours in a substrate with
0.5% glucose, the specific activity in cultures of bacteria containing the mutant and
initial variant of the amylase gene was 25.031 units/OD600 and 29.743
units/ODG600, respectively.
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AHATAILBIA

Ab'exm Oacnedsanns: ren amyM3, ski IPTAIpMiHIpYE TIPMACTAOUTEHYIO O-
aminazy Bacillus flexus 406.

Mbsma npaywi: atpbiManb BapbisiHTE TeHa amyM3 Bacillus flexus 406 ca
3MEHEHBIMI yJyacTKami, MardsiMa Cre, 1 alaHilp y3pOoBeHb KaTabaluTHAN pampacii
takora reHa y kierkax Bacillus subtilis 168.

VY po3HBIX raniHax OiATIXHANIOTril HeaOXo/Ha BBIKAPBICTOYBAIb (EPMEHTHI
SIKisl BRITPBIMIIIBAIOLIb BBICOKISI TAMIIEPATYPHI 1 3aX0YBaIOIlb CBAI0 aKTHIYHACIh Ha
mparsry poyrara dacy. MepMeHT o-aMijlaza Takcama TaBiHHBI BBITPHIMIIIBAIlb
BBICOKISI TOMITEPATYPHI ¥ PO3HBIX BHITBOPYBIX MpaIdcay.

I'en TepmacrabinbpHai a-aminazel amyM3 Bacillus flexus 406 paryimoeria
katabaniTHaii pampacierr ¥ kietkax Bacillus subtilis 168 ¥ mpsicythacmi ¥
MAXKBIYHAM aCAPOI3€ TIIFOKO3HI.

VY xoj3¢e BBIKaHaHHS pabOThI OBIY aTpbhIMaHbl T'eH o-aminassl B. flexus 406 3
My-TalisiMl y pa3MelluyaHblX Ha MayaTKy KaA3ipyrodail macisgoyHacll y4acTKax,
AKis 3'SYIMIONa MaTd HIBIIRHA Cre-caditami (creB, creC). beuri atpeiMaHb
pakoMmOinanTHBI ITambl Bacillus subtilis 168, y skix MyTtaHTHBI 1 HaliyHBI
BapbIAHTHI TeHa amyM3 Obuti YKapaH€HbI ¥ CKJIal XpOMOCOMHOTO JOKyca amykE.

[Takazana, ITO yHECEHBISI MyTalbll ¥ JBYX MEpKaBaHBIX ydacTKax Cre He
aKa3BajJl 3HayHara VIUIbIBY Ha NaJayJIeHHE CIHTA3Y o-amiia3bl ¥ MPbICYTHACI
r10Ko3bl. [Tacs ripiOiHHAra KyJIbThIBaBaHHS HA MpAIsTy 4-X raj3id y acsipoasi 3
0,5 % rmoko3al, Ya3enpHas akThIyHACIh Y KyJbTypax OaKkT3pblid, KISl MyTaHTHBI
a00 3BIXOJHBI BAPBISHT TeHa, ckiana 25,031 ax. / OD600 1 29,743 an. / OD600
ajnaBeqHa.



