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AHHOTAIUA

Oo0bekT uccaexoBanus: reaol SINR u scoC Bacillus subtilis 168.
Heab: momyunts Mytantbl Bacillus subtilis 168 ¢ wHaKTHBHpOBAaHHBIMHU
renamu SinR u scoC.

[HITtammer pona Bacillus sBisiroTcst MOETbHBIME OOBEKTAMU JIJIST U3yUCHHSI
MHOTHX XapaKTEPHCTHUK, CBOWCTBEHHBIX CXOXXHUM OakTepwsiM, B J1a0OpaTOPHBIX
ycrnoBusix. Kimerku Bacillus subtilis cunTe3upyroT pasnuydbie 5K30(PepMEHTHI
(mpoTeaspl, MyJUTyJIaHA3bl, O-aMHJIa3bl, IEKTHHA3bl, KCHJAHA3bl), KOTOPHIC
UCTIONB3YIOTCSI B Pa3HOOOPA3HBIX OTPACIISAX MPOMBIIIIIEHHOCTH. OTHUM U3 BaXKHBIX
coricTB B. subtilis siBisercst cmocoGHOCTH 00pa30BBIBATH CHOPHI U (POPMHUPOBATH
ouvoruieHku. [losromy mrammbl B. subtilis akTuBHO wHCHOMB3yHOT B KauyecTBe
MOJICTTPHBIX ~ OOBCKTOB ~ BO  MHOTHX  MOJICKYJSPHO-TCHETHYECKHUX U
MUKpPOOMOJIOTUYECKUX HCCIIEIOBAHUAX, IIOCBSIIEHHBIX HW3YYEHHUIO IIPOIIECCOB
KJIETOYHOM AuddepeHInaiy B CJI0KHBIX COOOIIECTBAX.

benxopbie peryastopel SCOC u SINR y4acTBYIOT B pPEryJIsIlMH CHHTE3a
sKk30(epMeHTOB. Takke H3BeCTHO, uTO SINR y4acTByeT B KOHTPOJE CHHTE3a
ToJIMcaxapyuaa, KOTOPBIA SIBIISIETCS OCHOBHOW YAacThIO MaTpHUKCca OWOTUICHKH, a
TUTICHOTPONHBIA TPAHCKPUITIIUOHHBINA peryyiarop SCOC BHOCHT BKJIQJ B 3aITyCK
CHIOPYJISIINH.

B xome paboTel C HCMONB30BaHWEM crielU(pUUECKUX TpaiMepoB ObLIH
aMIUTU(HUIIMPOBAHBI  MTOCEI0BATEILHOCTH TeHoB SINR m scoC Ha wmarpwuiie
renomuoi JIHK B. subtilis 168.

[Tomyuyennsie ¢hparmentsl JJHK kionuposans! B coctaBe Bektopa pMTL21c
B kierkax E. coli XL-1 Blue, B pe3ynbTaTe 4ero CKOHCTPYHMPOBAHBI ILIa3MH/IbI
pPMTL21c::sinR u pMTL21c::scoC.

Ha ux ocHoBe co3maHbl pekoMOMHaHTHBIC T1a3Muabpl PMTL21c-SiNR::spc u
PMTL21c-scoC::spc, B koTopbix cTpykTypa reHoB SINR m scoC B. subtilis 168
ObuUTa  HapylieHa  IyTeM  3aMEHbl ~ y4YacTKa  KOJIUpYHomehd  Oenok
MOCJICI0BATEIPHOCTH HAa T€H YCTOWYUBOCTH K CIIEKTHHOMHUITUHY.

C wucrnosp30BaHHWEM CO3JAaHHBIX IUIa3MHUJ OBUIM TIOJIy4eHBI MmTamMMbl B.
subtilis ¢ unakTuBupoBaHHBEIMH TeHamu SINR u SCOC, YTO OBUIO MOATBEPKICHO
TCHCTHYCCKUM (TIoJTUMEpa3Has IenmHas peakius) U (PEHOTUIMHMUSCKUM aHAIN30M
MYTaHTHBIX IIITAMMOB.
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AHHATALDBIA

AG'exT nacnenaBanns: rensl SINR 1 scoC Bacillus subtilis 168.

Mbra: arpeiMarts MyTanThl Bacillus subtilis 168 3 inakTeiBipaBaHbIMi TeHaMI
sinR i scoC.

Itamer poxy Bacillus 3'synsroria MamgaapHbIMI a0'ekTaMi ISl BHIBYYIHHS
IIMAaT XapaKTapbICTBIK, YIACHIBBIX MaJ00HBIM OaKTIPHISIM, Yy JiabapaTOPHBIX
ymoBax. Kimerki Bacillus subtilis ciaTasytons po3nbis sx3adepmeHTH (TIpaTiassl,
NmyJuUTyJaHas3bl, O-aMija3a, MEeKI[iHa3bl, KClJaHa3bl), sIKisg BBIKAPBICTOYBAIOLIA ¥
pa3HacCTalHBIX TalliHaX TMpambIcioBacli. AJHOW 3 BaXHBIX yracuiBacisy B.
subtilis 3'synsenna 3q0apHACIE yTBapamb CHOphI i (apMaBaip OiMIeHK. Tamy
mrambl B. subtilis akTeryna BeIKapbICTOYBarOIb y sSKacIi MaJdIbHBIX al'ekray y
MHOTIX  MaJIEKyJsIpHAa-TEHETBIYHBIX 1  MIKpaOisIariuHbIX  JaciieJaBaHHSX,
NPBICBEYAHBIX BBIBYUIHHIO Tpaldcay KiIeTayHail IbI(EpIHIBIANbBI Y CKIalaHbIX
CYIOJIbHACIISX.

bsnkoBeist parynsatapsl ScoC 1 SinR ya3enbHIYaOUb y paryssiibll CIHTI3Y
sk3adepmenTay. Takcama Bsgoma, mITO SinR ya3enbHIYae ¥ KaHTPOJ CIHTI3Y
NOJILYKPbIAY, SKI 3'Ayjsdenia acHOYHal 4YacTKaid MaTpbikca OIAMIEHK], a
IUIESITPOIIHBI TPAHCKPBINLBIAHEL paryiaarap ScoC poOiup y3HECAK Yy 3amyck
CHIapyJISALbIi.

VY xon3e BeIKaHaHHsS PaOOTHI 3 BBHIKAPBICTAHHEM CIEIBIPIYHBIX MpaiMepay
Obuti amrutipinbIpaBanbl nacisiaoyHacHi reray SinR i SCOC Ha MaTPBIIbI TCHOMHAM
JIHK B. subtilis 168.

Atpeimanbis ¢parmentsl JJHK kimanaBanwl § cknag Bektapa pMTL2Ic ¥
kinerkax E.coli XL-1 Blue, y BbIHIKY Yaro CKaHCTPYSBaHBIS IUIa3MiJIbI
pMTL21c::sinR i pMTL21c::scoC.

Ha ix acHOBe cTBOpaHbl pakamMOiHaHTHBISA Tm1a3mingbel PMTL21c-sinR::spc i
PMTL21c-scoC::spc, y skix cTpykrypa reHay SIinR i scoC B. subtilis 168 Opuia
3pylllaHa NIITXaMm 3aMEeHbl ydacTKa Kaayrodail OsUIOK MacisIoyHacIli Ha TeH
YCTOMITIBACII J1a CIIEKTHIHAMITIBIHY .

3 BBIKAPBICTAHHEM CTBOPAHBIX TUIA3MiJ] ObUTI aTpbIMaHbl mTambl B. subtilis 3
iHaKThIBipaBaHbIMi reHami SINR 1 SCOC, mTo OBLIO MalBepIkaHa T'eHETHIYHBIM
(majimMepasHasi JIaHITyroBasi PIaKiibisa) 1 (DEHATBHIMIYHBIM aHaji3aM MYTaHTHBIX
mramay.



MINISTRY OF EDUCATION REPUBLIC OF BELARUS
BELARUSIAN STATE UNIVERSITY
BIOLOGICAL FACULTY
Microbiology department

Al
VERKHOVODKO

OBTAINING THE DELETION STRAINS OF BACILLUS
SUBTILIS BY sinR AND scoC GENES

Scientific supervisor:
Doctor of Biological Sciences,
Assistant Professor Kachan A. V.



Minsk, 2021



ANNOTATION

Subject of research: Bacillus subtilis 168 genes sinR and scoC.

Purpose: to obtain the Bacillus subtilis 168 sinR and scoC gene-inactivated
mutants.

Strains of the genus Bacillus are model objects for studying many
characteristics inherent in similar bacteria in the laboratory conditions. Bacillus
subtilis cells synthesize various exocellular enzymes (proteases, pullulanases, o-
amylase, pectinases, xylanases), which are used in various industries. One of the
important properties of B. subtilis is the ability to form spores and biofilms.
Therefore, B. subtilis strains are actively used as model objects in many molecular
genetic and microbiological studies devoted to the study of the processes of cell
differentiation in complex communities.

Protein regulators ScoC and SinR are involved in the regulation of the
synthesis of exocellular enzymes. It is also known that SinR is involved in the
control of the synthesis of polysaccharide, which is the main part of the biofilm
matrix, and the pleiotropic transcriptional regulator ScoC contributes to the
initiation of sporulation.

Using specific primers, the sinR and scoC gene sequences were amplified on
the B. subtilis 168 genomic DNA template.

The obtained fragments were cloned into the pMTL21c vector in E. coli XL-
1 Blue cells, obtaining the plasmids pMTL21c::sinR and pMTL21c::scoC.

The recombinant plasmids pMTL21c-sinR::spc and pMTL21c-scoC::spc
were created on their basis, in which the structure of sinR and scoC genes were
violated by replacement of protein coding sequence with spectinomycin resistance
gene.

Using the created plasmids Bacillus subtilis 168 sinR and scoC gene-
inactivated strains were obtained, in which inactivation of genes was proved by
genetic (polymerase chain reaction) and phenotypic analysis of mutant strains.



