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PE®EPAT

Junomuas pabota 55 crpanull, 4 pucyHka, 7 tabnui, 31 HCTOUHUK.

KinroueBbie cioBa: 53k30(pepMeHTATUBHAsT aKTUBHOCTb, OMOTEXHOJOTHUS,
(GepMeHTanUs,  OPraHU3M-TPONYIEHT, u3oysAT, Bacillus, kympTHBHpOBaHHE
MUKPOOPTaHU3MOB, MPOTEOTUTHYECKAS aKTUBHOCT, HEJUTIOIOU TUYeCKast
AKTUBHOCTb, aMWJIOJIUTUYECKAsI aKTUBHOCTh, IEKTOJIUTUYECKAST AKTUBHOCTb.

OOBeKT uccne0BaHus : MPUPOIHBIC U30JIATHI TPAMIIOIOKUTEIBLHBIX OaKTEPHiL ¢
BBICOKMM YPOBHEM 3K30()€PMEHTATUBHON aKTUBHOCTH.

enp pabGoTel: OTOOP MNPUPOAHBIX  HM3OJSTOB  IPAMITOIOKUTETBHBIX
MUKPOOPTaHU3MOB, 00JIaIa0IINX MOBBIIIIEHHON 3K30()epPMEHTATUBHON aKTUBHOCTHIO
JUTSL TTOCIIEYIONICH OlleHKH B 0coOeHHOCTH OakTepuu poaa Bacillus

Metoasl  HWCCENOBaHUS:  MHKPOOHMOJIOTMYECKUE  (BBIJETIEHHUE, PacCCeB,
KyJIbTUBUPOBAHUE HA PA3JIMYHBIX CpPelax), MOJICKYJISIPHO-TEHETUUECKHUE (BBIICIICHHUE
JIHK, ITLP-TTJIP®-ananus).

AKTyallbHOCTh ~ pa0OThl  3aKJIFOYAeTCs B TOCTOSHHOW HEOOXOIUMOCTH
MCTOYHUKOB Ba)XXHBIX MPOMBIIIJIEHHBIX (EPMEHTOB, KOTOPBIC HCIOJIB3YIOTCS B
MEIUIIMHE U MHUIIEBOU MTPOMBINIJIEHHOCTH, B POU3BOJICTBE KOCMETUKH U TEKCTUIBHON
IPOIYKIIUH, B CBA3U C YEM OT/AAETCSI HAUOOJBIINI IPUOPUTET MOTYUECHUIO XUMUYECKU
U (PU3NYECKH YCTOWUYMBBIX (PEPMEHTOB, XapaKTEPHBIX IJsi IK30()epMEHTATUBHOMN
aKTUBHOCTU MHUKPOOPTaHM3MOB B YCIOBHUSX cTpecca. B GuorexHonorum wHTEpEeC K
npezacraButensM poaa Bacillus Bo3poc ogHOBpeMEHHO ¢ UCIONB30BAHUEM METO/0B
MOJIEKYJISIPHON OMOJIOTUHU JIS TOJTYYEHUSI TOMOJIOTUYHBIX U TE€TEPOJIOTMYHBIX OEITKOB.
B mauanme 1958 roma ObL1 ommcaH MepBbI MPOTOKOJI, B KoTopoMm B. subtilis
MCIIOJIb30BAJICA B KAUECTBE XO3SIMHA NI PEKOMOMHAHTHBIX OETIKOB.

B xone npoBenenust uccieqoBaHus U3 7 TPUPOIHBIX UICTOUHUKOB BBIJIEICHO 32
U30JI5ITa  TPAMIIOJIOKUTENBHBIX CIIOPOOOPA3YIOMIMX MHKPOOPTaHU3MOB. Y BceX
o0pa3llioB TpOBEIEHAa OIEHKAa HSK30(EePMEHTATHBHON aKTUBHOCTH. AHaIU3
PE3YNBTATOB TOKa3ajl, YTO OOJIBITMHCTBO 00Pa3IOB MPOSBISIOT MPOTEOTUTHIECKYIO
aKTHBHOCTB, caMasi OoJbIas Oblia y 00pas3ioB moa Homepamu 1A, 2A, 2B, 3B, 3D,
4C, 4D, 6B, 6E, 7C. AMUIIONUTUTHYECKYIO AaKTUBHOCTh B Pa3HOU CTENEHU MPOSBIISLIN
OoJIbIlle TIOJIOBUHBI M30JITOB, HanOouybmas otMeueHa y 1A, 2E, 3B, 4D, 6B u 6E.
[lekTonuTHueckass akTUBHOCTH MPOSIBIISIIACH Y OOJIBIIMHCTBA MOTYYEHHBIX U30JISITOB,
obopasiier 1A, 2A, 2E, 3B, 3D, 3E, 4D, 6E u 7C oGOnagagaim HauOOJbIICH
MEKTOTMTHYECKOW aKTUBHOCTHIO. HambOombIeil 1emonomuTHIeCKOol aKTHBHOCTHIO
obmananu kojonuu m3oistoB 2E, 6B n 7C. U3 32 ob6pasmoB orobpano 10 (1A, 2A,
2E, 3B, 3D, 3E, 4D, 6B, 6D u 7C), o0iagaionmx BHICOKUM OHOTEXHOJOTHYCCKHM
noreHnuanoM. [Ipu momomu [IP-IT/[P®-anann3a npoBeaeHa NpoOBEpKa NOJTYYEHHBIX
W30JIATOB Ha MPUHAICKHOCTE K poay Bacillus.



PODEPAT

JlpiruioMHas pabota 55 crapoHak, 4 peICyHKi, 7 Tabumii, 31 KpbIHIL.

KitouaBblsi  €HOBBI:  3K3aepMEHTATbIYHAs  aAKThIYHACIb, OIATIXHAJIOTIA,
(depMeHTaIbIsA,  apraHi3M-ipaaylPHT,  i3amatel,  Bacillus,  kynbThIBaBaHHE
MIKpaapratizmMay, NOpaTisuliThluHas aKThIYHACIlh, LEJUTIONAIITBIYHAS aKThIYHACLb,
aMUTaJIIThIYHAs aKThIYHACLb, IEKTAIITBIYHAS aKThIYHACIb.

AG'exT pacnenaBaHHs: NPBIPOAHBIS 13AIATHl TPAMCTAHOYUYBIX OaKTIpBIA 3
BBICOKIM y3pOYyHEM dK3adepMeHTaThIyHAll aKThIYHACIII.

MbTa mparsl: andop IPBIPOAHBIX 13alIATay TPaMCTaHOYYBIX MiKpaapraHizmay,
SKIsS BaJOJarOlb MaJBbIIaHAl Sk3adepMeHTAThIYHANW aKTHIYHACIIO JJIsI HACTyMHaH
a/i3HaKi acabmiBa GakTapsii poay Bacillus

Metaasl  pacieqaBaHHSA: MIKpaOisIariaHbIs (BBUTYYDHHE, paccey,
KyJIbThIBABAHHE HA PO3HBIX aCAPOJJ3SIX), MaJCKyIsIpHA-TCHETHIYHBIA (BBLUTYYIHHE
JIHK, ITLP-TTJIP®-anami3).

AKTyanpHacIp paboOTHl CKJIaJaeliia y mnacTasHHa HeabXomHAcCIl KpPBIHIIL
BaXXHBIX IPAMBICIIOBBIX (EpMEHTay, SKis BBIKAPBICTOYBAMOIIA Y MEABIIBIHE 1
XapyoBail MpambICIOBACIll, Y BBITBOPYACIl KACMETBIKI 1 TIKCThUIbHAN MPaAyKIbll, Y
CyBsI31 3 YBIM ajjaelia HalOOJBIIBI MPBIIPHITIT aTPbIMAHHIO XiIMiYHa 1 (i3iuHa
YCTOMIIBBIX (epMEHTay, XapaKTIPHBIX I 23K3adepMEHTAThIyHANH aKTHIYHACI
MiKpaapraHizmMay Ba yMoBaX CTp3Cy. Y OISTAXHAJIOTII I[IKaBaclh Ja MPaJCTayHIKOY
poay Bacillus y3pacna agnasacoBa 3 BBIKApBICTAHHEM MeTajay MalleKyJIspHai
OisuTOril /Ul aTphIMAHHS raMajariyHbIX 1 reTdpalaridyHbix Osuikoy. Y mauvatky 1958
roja ObIY amicaHbl MEPIIBI MpaTakoy, y skiM B. subtilis BeikapeicToyBaycs ¥ sxaciii
racrajapa Jisi poKaMOIHAHTHBIS OSIIKOY.

VY xon3e mpaBsA3eHHS AaclieflaBaHHA 3 7 MPBIPOJHBIX KPBIHII] BbIA3eNIeHa 32
13aJIAThl  TPAMCTAaHOYYBIX CHOpayTBapajdbHBIX Mikpaapranizmay. Ba ycix y3opax
MpaBeA3eHa alPHKa dk3adepMeHTaThIYHAN aKThIVHACII. AHAJI3 BEIHIKAY MMaka3ay, mTo
OombIIach y30pay MpasyIsronb MPaTISUTITRIYHYIO aKThIYHACIh, caMasi BsJTiKasi Oblia
Ba y3opay mag Hymapami 1A, 2A, 2B, 3B, 3D, 4C, 4D, 6B, 6E, 7C. AMUTaIITBIYHYIO
aKThIYHACIIb Y PO3HAW CTYIEHI BBISYISUI OOJBIN 3a MAJOBY i3aisTay, HailbosbImas
am3navana y 1A, 2E, 3B, 4D, 6B i 6E. [lekraniTeraaasi akThIyHACIh BBISYIsAIacs ¥
OoJpIaciii aTpeIMaHbIX 13aj1sTay, y30psl 1A, 2A, 2E, 3B, 3D, 3E, 4D, 6E 1 7C Banonxami
HaWOoONbIIAll  TMEKTATITBIYHAM  aKThIYHACIIO. HaiOonpmmaid  IIIFOIaTiThITHAMN
aKThIYHACIIO Baymoaaii kajoHii 3anaray 2E, 6B 1 7C. 3 32 y3opay agabpana 10 (1A,
2A, 2E, 3B, 3D, 3E, 4D, 6B, 6D i 7C), skis Bajoar0Ib BRICOKIM OisITOXHAIAT TYHBIM
nataHubsmaM.  [lper  gamamosze  [IIP-II/I[P®-ananizy mpaBen3eHa mpaBepka
aTphIMAHBIX 13aJIATay Ha MpBIHAJICKHACITH 1a poxy Bacillus.



ABSTRACT

Diploma project 55 pages, 4 figures, 7 tables, 31 sources.

Keywords: exoenzymatic activity, biotechnology, fermentation, producer
organism, isolate, Bacillus, cultivation of microorganisms, proteolytic activity,
cellulolytic activity, amylolytic activity, pectolytic activity.

Object of study: natural isolates of gram-positive bacteria with a high level of
exoenzymatic activity.

Purpose of the work: selection of natural isolates of gram-positive
microorganisms with increased exoenzymatic activity for subsequent evaluation,
especially bacteria of the genus Bacillus

Research methods: microbiological (isolation, sieving, cultivation on various
media), molecular genetic (DNA extraction, PCR-RFLP analysis).

The relevance of the work lies in the constant need for sources of important
industrial enzymes that are used in medicine and the food industry, in the production
of cosmetics and textile products, and therefore the highest priority is given to
obtaining chemically and physically stable enzymes characteristic of the
exoenzymatic activity of microorganisms under stress conditions. In biotechnology,
interest in representatives of the genus Bacillus has increased simultaneously with
the use of molecular biology methods to obtain homologous and heterologous
proteins. In early 1958, the first protocol using B. subtilis as a host for recombinant

proteins was described.

During the study, 32 isolates of gram-positive spore-forming microorganisms
were isolated from 7 natural sources. All samples were assessed for exoenzymatic
activity. Analysis of the results showed that most samples exhibit proteolytic
activity, the highest was in samples numbered 1A, 2A, 2B, 3B, 3D, 4C, 4D, 6B, 6E,
7C. More than half of the isolates exhibited amylolytic activity to varying degrees;
the highest was observed in 1A, 2E, 3B, 4D, 6B and 6E. Pectolytic activity was
manifested in the majority of the obtained isolates, samples 1A, 2A, 2E, 3B, 3D, 3E,
4D, 6E and 7C had the highest pectolytic activity. Colonies of isolates 2E, 6B and
7C had the greatest cellulolytic activity. Of the 32 samples, 10 (1A, 2A, 2E, 3B, 3D,
3E, 4D, 6B, 6D and 7C) with high biotechnological potential were selected. Using
PCR-RFLP analysis, the obtained isolates were checked for belonging to the genus
Bacillus.



