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O0bekT HccaenoBanusi: mrammbl Oaktepuun Bacillus pumilus,6akrepuodary,
unuuupyromue Bacillus pumilus, nykienHoBas kucioTa O6akreprodaroB, MPHPOTHEIE
oOpa3iibl (1mo4Ba, BOJIa)

Leab ucciienoBanus: u3ydeHre OUOJIOTMUECKUX XapaKTEPUCTUK OakTeprodaros,
uHpuuupyromux kietku Oakrepuit Bacillus pumilus, ¢ nenbto pacupenus 3HaHui 00
9TOM TpyIIe BUPYCOB U BO3MOXKHOCTU MX MCIIOJIb30BAaHUS JJIsi KOHTPOJIA 3a00yieBaHUil,
BbI3bIBacMbIX Bacillus pumilus.

MeTtoasbl HCCJICIOBAHUSA: MUKpPOOUOIOTHYECKHE (KyJIbTUBHpPOBaHUE
MHUKPOOPTaHU3MOB, BbljeJIeHHE OakTeprnodaroB (C JOMOIHUTEIBHBIM HCIOIb30BAHUEM
xjopoopma uiau pudaMOUIMHA) OINpeneieHne TUTpa MeTofoM ['paius, BHISBICHHE
9acTOTHl (harope3rCTEHTHIX MYTAHTOB, OMPEEICHUE CIEKTpa JIMTUYECKOTO JCHCTBUS),
MoOJIeKyJIsipHO-TeHeTndeckrue Mmetoabl  ([IJJPd-ananus, BbiAeIeHHE HYKIEHHOBOU
KUCnoThl, 3nekrpodopes, JACH-ITAAD snextpodopes mo JIbmMmiam), MeToAbl
CTaTHUCTUYECKON 00pabOTKU JaHHBIX.

B xone pa®oThl ObUIO BBIJIEIEHO YEThIpE M30JiATa OaKkTpuo(daros, oOnanarOIINUX
paznuyHOi Mopdosiorueit. YcrtaHoBieHo, 4To Oaktepuodaru, uHbUUUpyoomue B.
pumilus, xapakrepusyrorcs pasabiM TuTpoM: 1,61x10 BOE/Mnt s 6akrepuodara SOA;
2,16x10" BOE/mn ans 6axkrepuodara ASor; 3,36x10° BOE/mn ansa 6akrepuodara BiAs;
2,12x10M1 BOE/Mn TUTSI 6akTeprodara PKP.
[lokazano, uro Bce ucciaemayemble OakTeprodaru CHOCOOHBI JTU3WPOBATH KIETKH B.
pumilus, B. subtilis, mpu sTom daru SoA, ASor u BIAS Tak ke MpOSBUIN JINTHYECKYIO
aKTHBHOCTH B OTHOIIICHUU Serratia marcescens.

YacTtora BO3HMKHOBEHUS (Harope3rCTeHTHBIX MYTAaHTOB cocTaBmia (B %) mpu
00paboTKe KIETOK cycnensueii 6akreprodara SoA: 6,5x107° na B. pumilus, 6,5x107° nus
B. subtilis u 3,2x107 s S. marcescens; cycnensueii 6akreprodara ASor: 6x107° s B.
pumilus, 3,7x10° s B. subtilis u 9,2x10° s S. marcescens; cycnensueii 6akrepuodara
BiAs: 5,2x10° ma B. pumilus u 5,1x107° na B. subtilis; cycnensueii 6akrepuodara PKP:
6x107 gua B. pumilus, 5x107° ma B. subtilis u 4,9x107° gna S. marcescens.

['enom BCEX BbIJICJIEHHBIX OaxkTepuodaros MpeICTaBlIeH
JI€30KCUPUOOHYKIIEMHOBOU KUCIOTOM.

[TJAP®-ananu3z JJHK ¢daroB SoA, ASor, BiAs u PKP nokazan crnemyromiee: npu
obOpabotke JIHK ¢ara BiAs HM oJHA M3 MCMOIB30BAHHBIX PECTPUKTA3 HE BbI3bIBAJIA
pacIIeIuieHus, YTO MOXKET YKa3bIBaTh HA OTCYTCTBHE Y3HABA€MBIX CAWTOB JIsI AHHBIX
depmenTos; mpu o0padoTke JIHK dara PKP pecrpuxrazoii BsStAF — ¢pparmenTs! anmuHon
okosio 10 000 u 4 000 m.H.; mpu ob6pabotke JTHK dara SOA pecrpukrazoii ECORV —
dparmentst o 8000 u 4000 1.H., PSpt24Bl — ogun ¢parment mmHOM okojo 7500 m.H.,
Bpuldl - ¢parment mmuON mnpumeprHo 7900 m.H.; mpu oOpabotke dara ASor
pectpukTazoit Acll 6b11 BeIsIBICH pparmeHT nuHoM okoso 8 000 m.H.

JCH-TIAAT" snextpodope3 BbIsIBWI, 4yTO y oOpa3noB SOA u ASor ocHOBHas
WHTEHCHUBHAs MOJI0Ca HaOI01aeTCs B 001aCTH MOJIEKYISIpHOM Macchl 0koiio 90 k/la, Torna
kak y BiAs u PKP — oxomo 45 x/la, 4t0o, BEpOSTHO, COOTBETCTBYET OCHOBHOMY
KarcuiHomy Oenky Oakrtepuodara. Ha rene BusyanusupoBanuch 3—4 4éTKHe MOJIOCH B
KaXJIO0H W3 HCCIEAYEMBIX MOPOXKEK, YTO TMOATBEPKIAET HEOAHOPOIHOCTH OEITKOBOTO
COCTaBa BBIJICJIEHHBIX (aros.
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Kiarouasbia ciaoBbl: Bacillus pumilus, 6akrmapeisdari, ¢ararsparis, JiTbIYHAs
aKTBIYHACIb, CHEKTp Ji3icy, (arapazicTeHTHAcUb, Mopdanoris ¢aray, HykiIeiHaBas
KicnaTa, OisIarivyHbIs YIacIiBaclii.

AG’exT naciaenaBanHsi: mtambl OakTpsiid Bacillus pumilus, 6akrapeisdari, mrto
iHdinpIpyronk Bacillus pumilus, aykieinaBas xicinara 6akTapeisidaray, IPbIPOIHBIS Y30PbI
(rneba, Baga).

MbsTa nacienaBaHHA: BbIBYUSHHE OISJIariuHbIX XapaKTapbICThIK OakTIphigdaray,
mto iHQIIBIPYIOIE KiIeTKi 6akTapbiii Bacillus pumilus, 3 mMaTaii mambipsHHS Beaay mpa
IITYIO0 TPYIy Bipycay i MardbIMacii iX BBIKAPBICTAHHS JI KAHTPOJIIO 3aXBOPBaHHSY,
BeIKIiKaHbIX Bacillus pumilus.

MeToabl aacieaaBaHHs: MiKpaOisuiariuHbis (KyJbThIBaBaHHE MIKpaapra”izmay,
BBUIyUIHHE OakTipbisiharay 3 BbeIKapbicTaHHEM Xxjapadopmy abo pbihaMITilbIHY,
BbI3HAYDHHE THITPY MeTagaM [ paiibls, BhISYICHHE YacTaThl (harapd3iCTIHTHBIX MyTaHTay,
BbI3HAUOHHE CIIEKTPY JIThIYHAra [3€SHHS), MAaJeKyJIIpHA-TEHETHIYHbISI METalbl
(paCTpbIKUBIHBL  aHaNi3, BbulyudHHe QaraBait JIHK, »snextpadapas3, OsIKOBBI
anekTpadapi3), MeTalbl CTATHICTHIYHAN anpanoyKi 1a/13¢HbIX.

VY xoa3e nacienaBaHHs ObLII BBUTYYaHbl YaThIPHI 13aJThl OaKTAphIsiaray 3 po3Hait
Mopdanorisii. YcraHoyiaeHa, mro O0akTIpeisidari, mro iHiuspyrones Bacillus pumilus,
XapakTapei3ymooma po3HeiM ThiTpam: 1,61x10" BOE/mMn nns Gaktapeisihara SoA;
2,16x10" BOE/mn ansa 6aktapsisdara ASor; 3,36x10° BOE/mn nnst 6aktapeisipara BiAs;
2,12x10" BOE/mMn gnst OGaxmapsiadpara PKP. Ilakazana, mrTo yce naciegaBaHbIs
OakTapbIsdari 310abHbIA JizipaBalls kiaetki Bacillus pumilus i Bacillus subtilis, mperasim
¢ari SoA, ASor i BiAs Takcama mpasiBijii JITBIYHYIO aKTRIYHACIB Y JaublHEHHI qa Serratia
marcescens.

Boisynena, mro uacrata V3HIKHEHHs (arapa3iCT3HTHBIX MyTaHTay (%) s
Oakmapesihara SOA ckiama 6,5x107° mist B. pumilus, 6,5x107° qsa B. subtilis 1 3,2x107°
s S. marcescens; st bakTapeisdara ASor — 6x107° g B. pumilus, 3,7x1075 qs B.
subtilis 19,2x107° must S. marcescens; s 6akpseisidara BiAs — 5,2x107° s B. pumilus
15,1x107° msa B. subtilis; s 6axrapeisipara PKP — 6x107° mst B. pumilus, 5x107° ais
B. subtilis i 4,9x10~° gys S. marcescens.

I'eHOM yciX BbUTy4YaHBIX OakTIphIsdaray mpajactayiaeHbl A33aKcipbliOaHyKICiHaABAN
KiCJIATOM.

[1IP®-ananiz JIHK d¢aray SoA, ASor, BiAs 1 PKP makazay nactymHae: mpbl
anpanoyusl JJHK ¢ara BiAs HI agHa pecTpbikTa3a He BBIKJIIKAla PACIHIYAIICHHS, IITO
MOa TaBapbllb ad ajfcyTHacll caidTay 3BA3BaHHS JaHHBIX (PEPMEHTAY; MPbI AIPaIOYIIbI
JHK ¢ara PKP pactprikTazait BsStAF — ¢parments naysxpiaéii kans 10 000 i 4 000 m.1.;
npsl anpanoyisl JJHK ¢ara SOA pactpeikTazait ECORV — dparmenTs! naykeHEN kans 8
000 i 4 000 m.H., Pspt24BIl — am3in ¢parmenT nmayxwiaéit kams 7500 m.H., Bpuldl —
dparment nayxeiaéid 7900 1n.H.; npsl anparoyisl JJHK ¢ara ASor pactpeikrazait Acll
BbIsYIIeH ¢parMeHT AayKbIHEN npeiOaizHa § 000 m.H.

JACH-IIAAT" onektpadaps3 BbIsABIY, mTo ¥ y3opay SoA 1 ASor acHoyHas
IHTPHCIYHas Manaca Hazipaeiua ¥ Boonacii ManekyasipHait macel kains 90 k/la, Taasl sk y
BiAs i PKP — kans 45 k/la, mto, Beparoina, ajnassjiae aCHOyHaMy KarciHamy OsUIKy
Oaktapeisidhara. Ha remi BizyanizaBanics 3—4 BeIpa3HbIs Majackl  KOXKHAM 3 AaciielaBaHbIX
JaporKak, IITO MaIBsIp/Kae HeaHapOaHACIh OsIIKOBara CKJaay BhUTy4YaHBIX (aray.



ABSTRACT

Diploma thesis, 55 pages, 20 figures, 8 tables, 37 sources.
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Object of research: Bacillus pumilus strains, bacteriophages infecting Bacillus
pumilus, bacteriophage nucleic acid, environmental samples (soil, water).

Work purpose: To investigate the biological characteristics of bacteriophages
infecting Bacillus pumilus cells in order to expand knowledge about this group of viruses
and assess their potential application for controlling diseases caused by Bacillus pumilus.

Research methods: Microbiological methods: cultivation of microorganisms,
isolation of bacteriophages (including protocols with chloroform or rifampicin),
determination of phage titer using the Gratia method, detection of phage-resistant mutants,
assessment of the lytic spectrum. Molecular genetic methods: restriction analysis, DNA
extraction, gel electrophoresis, protein electrophoresis.  Statistical methods: data
processing and analysis.

Four bacteriophage isolates with distinct morphological characteristics were
obtained. It was established that bacteriophages infecting Bacillus pumilus exhibited
varying titers: 1.61x10* PFU/mL for phage SoA; 2.16x10'* PFU/mL for phage ASor;
3.36x10° PFU/mL for phage BiAs; and 2.12x10" PFU/mL for phage PKP. All tested
bacteriophages demonstrated the ability to lyse Bacillus pumilus and Bacillus subtilis.
Additionally, phages SoA, ASor, and BiAs showed lytic activity against Serratia
marcescens.

The frequency of phage-resistant mutant formation (%) was as follows: Phage SoA:
6.5x107% (B. pumilus), 6.5x1073 (B. subtilis), 3.2x107% (S. marcescens). Phage ASor: 6x107°
(B. pumilus), 3.7x10°* (B. subtilis), 9.2x107> (S. marcescens). Phage BiAs: 5.2x107 (B.
pumilus), 5.1x10-° (B. subtilis). Phage PKP: 6x10~° (B. pumilus), 5x10-° (B. subtilis),
4.9x107° (S. marcescens).

The genomes of all isolated bacteriophages were identified as double-stranded
DNA.

RFLP analysis of phage DNA showed the following results: BiAs DNA didn’t
produce fragments after treatment with any of the restriction enzymes, which might lead
to the assumption that there are no restriction sites for these specific enzymes; PKP DNA
treated with BstAF produced fragments of 10,000 and 4,000 bp; SoA DNA treated with
EcoRV produced fragments of 8000 and 4000 bp, Pspt24BI — one 7500 bp fragment,
Bpul4l — one 7900 bp fragment; ASor DNA treated with Acll one 8000 bp fragment.

SDS-PAGE electrophoresis revealed that the main protein band for SoA and ASor
was observed near 90 kDa, whereas for BiAs and PKP it was around 45 kDa, presumably
corresponding to the major capsid protein. Each sample lane showed 3—-4 distinct bands,
indicating heterogeneity in the protein composition of the isolated phages.



