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PEDEPAT

Junimomuas pabota 46 c., 12 puc., 8 Tabm., 18 HCTOYHUKOB.

KawoueBsble cnoBa: Bacillus pumilus, ¢durtonaToreHHble OakTepuu, (HaKTOPHI
BUPYJICHTHOCTH, Mallepanus TKaHeH, yaelbHas CKOPOCTh pOCTa, IEJUTI0Ia3Has
aKTUBHOCTD, J-KCHiaHa3a, B-TiIroKo3uaas3a, kaprodensb, bepesa.

O6bexT wuccaenoBanmsi: Ilrammer Bacillus pumilus, BBIICICHHBIE U3
Pa3TUYHBIX UCTOYHUKOB: MATKUX THWJIEH OBOIIEH (MOPKOBb, KamycTa, KapToderns) u
TKaHel Oepessl .

Heab: Xapakrepuctuka (pakTopoB BUPYJICHTHOCTH IITAMMOB B. pumilus mytem
OIICHKM WX CIOCOOHOCTH BBI3bIBATH MallepalMio TKaHEH KiIyOHel kaproderns,
M3MEPEHUS] aKTUBHOCTH KITIOUEBBIX THAPOIUTHUYECKUX (PEPMEHTOB (SHIOTIIOKOHA3BI,
B-rmroko3unasel, P-KcuiaHazbl) B MAIlEPUPOBAHHBIX TKAHAX U M3YyYCHHS] KUHETHKHU
pOCTa Ha Pa3IUYHBIX MUTATEIbHBIX Cpeax.

MarepuaJibl U MeTOBI: 3apaXeHUE CTEPUIIHLHBIX CPE30B KIIyOHEH kapTodens
cycnier3usimu mrtammoB (1078 KOE/mn), naky6anus npu 28°C B Teuenue 48 4acos,
B3BEIIMBAHNE MallepUPOBaHHOM Macchl. [IpurotoBnenune GepMeHTHBIX IKCTPAKTOB U3
MallepupOBaHHON TKaHU. M3MepeHne aKTHBHOCTH SHIOTIIOKOHA3BI (IEJTI0IIa3hl),[3-
KCHJIaHA3bl U [-TITFOK03H1a3bl. MOHUTOPHUHT onTudeckoi miaoTHocTu (OD) kynmbTyp
ITAMMOB Ha Pa3HBIX cpefax ¢ momoireio crnektpodoromerpa PV 1251A. Pacuer
yAEIBbHON CKOPOCTH pocTa (L) B IKCIIOHEHITHAIBHOM (haze.

[rammbl  B.  pumilus, BbigeneHHble U3 Oepe3bl, MPOJEMOHCTPUPOBATIU
CTAaTUCTHUYECKU 3HAUYUMO 00Jiee BBICOKYIO MAIlEPHPYIONIYyI0 aKTUBHOCTh Ha KIIyOHSX
KapToders Mo CPaBHEHUIO CO MTaMMaMu W3 OBOITHBIX THHIIEH (p < 0.001).

AKTHUBHOCTH UCCIIEAOBAHHBIX THAPOIUTHIECCKUX (HEPMEHTOB (IHIOTITIOKOHA3HI,
B-riroko3unasel, B-KCHiIaHa3bl) B MAlEPUPOBAHHBIX TKaHSIX *He KoppenupoBana® c
MHTEHCUBHOCTBHIO Marlepanui. AKTUBHOCTh 3THX (DEPMEHTOB y MITAMMOB U3 OEpe3bl
OblJ1a COMOCTAaBUMA UM HUKE, YEM y IITAMMOB U3 OBOIIEH.

[Mtamm B22 (6epe3a) nmokaszan yHUKAIbHYIO aJallTUBHOCTB:

Ha cpene ¢ NaCl: cokpamenne nar-¢assi Ha 57% (¢ 7 10 3 4acoB), HO CHUKEHUE
MakcumanbHOU 6momaccsl Ha 12.5% (u=0.227 a' vs 0.282 u! 6e3 NaCl).

Bricokas a¢dexkruBHOCTh pocTa Ha KapTodenbHoM (Makc. OD=1.937, n=0.181
9 ') 1 MOPKOBHOM OyJThOHAX.



PODEPAT

Jpimutomuas padora 46 c., 12 man., 8 Ta6im., 18 KpbIHiIL.

KaouaBbis caoBbl: Bacillus pumilus, gitanatarennsis 0akTipbli, (akTapbl
BIpYJICHTHACIII, Malppaipbid TKaHIH, yA3edbHAas XyTKacllb POCTYy, LPJIOJIa3Has
aKTBIYHACIIb, B-KClIaHa3a, B-TaroKo3iaasa, 0yns0a, Ospo3a.

A0'exkt nacaenaBanusi: llltambr Bacillus pumilus, BbUTy4aHBISI 3 PO3HBIX
KPBIHII: MSKKIX THUJII TapOHIHBI (MOPKBA, KamycTa, Oyan0a) 1 TKaHiH OsIpO3HI .

MbTa aacaeaBaHHsi: XapakTapbICThika (akTapay BipyJICHTHACI mTamay B.
pumilus TIAXaM arPHKI 1X 370JIbHACII BBIKJIIKAIlh MalPpalblio TKaHIH KITyOHSY
OynbOBI, BBIMSPIHHS  aKTBIYHACIl  KIIOYaBBIX  TiPATITBIYHBIX  (depMeHTay
(9HIIOTITIIOKOHA3bI, B-TIIOKO3WAA3bl, [B-KCidaHa3bl) y MallepblpaBaHbIX TKaHIHAX 1
BBIBYUDHHSI KHHETUKH POCTY.

Marpbisiabl i MeTaabl: 3apaXdHHE CTIPBUIBHBIX 3p33ay KIyOHSY OyibObI
3aBicami mtamay (10°8 CEE/mn), inky6anpis npsl 28 © C Ha npausry 48 ramsis,
y3B@KBaHHE MalPpaBaHblXx Machl. [IppiraTaBanHe QEPMEHTHBIX OJKCTPaKTay 3
MalrepblpaBaHail TKaHiHbl. BEIMApIHHE aKThIYHACII SHIOTIIOKOHA3BI (I[DIIFONIA3kl), [3-
KcllaHa3bl 1 B-TroK0317a3bl. MaHITOPBIHT anThiyHail mubuibHacHi (OD) kynbTyp
mramay Ha po3Hbix acsapoanssx (3 NaCl, 6e3 NaCl, LB-0ynén, mapkoyubsl OynéH,
OynbOstHBI Oy7€H) 3 mamamoraii crektpadaromerpa PV 1251A. Paznik yn3enbHaii
XyTKacIll pocty ([1) y SKCIaHeHTHail ¢ase.

[rambr B. pumilus, BeIA3ENEHBIS 3 OSPO3bI, MPaIdIMAHCTPABAIl CTATHICTHIYHA
3HauyHa OOJBII BBICOKYIO MAIEPBIPYIOUYI0 aKTHIYHACI[hb HAa KIyOHSX OyibOBI ¥
napayHaHHI ca mraMami 3 arapoaHiHHbIX THUT (p < 0.001).

AKTBIVHACIH JacleaBaHbIX T1IPATITHIYHBIX (epMeHTay (SHIOTIIOKOHA3BI, [3-
TIIIOKO3U/Ia3bl, [-KCiMaHa3bl) y MalepblpaBaHbIX TKaHIHAX * He KapamsBaiai * 3
THTIHCIYHACITIO MaIpPpalbli. AKTBIYHACIH TITHIX epMeHTay y mTamay 3 Oapo3bl ObLuia
cymacTayHas Il HDKOH, YbIM y IITaMay 3 TapOaHIHBI.

[Htam B22 (6sipo3a) makaszay yHIKaJIbHYIO aalThIyHACIIb:

Ha acsponnsi 3 NaCl: ckapausnne nar-¢aset Ha 57% (3 7 nma 3 ramzin), ane
3HIKOHHE MakciMaibHai Oisimacel Ha 12.5% (= 0.227 u! vs 0.282 u! 6e3 NaCl).

Ha pacninnabix cyOctparax: Bwicokas sdexTeiyHacb pocTy Ha OYyJIbOSHBIM
(makc. OD =1.937, u=0.181 r') i MapKOYHBIM OynEHAX.

onay.



ABSTRACT

Diploma project 46 p., 12 figures, 8 tables, 18 sources.

Keywords: Bacillus pumilus, phytopathogenic bacteria, virulence factors, tissue
maceration, specific growth rate, cellulase activity, B-xylanase, B-glucosidase, potato,
birch.

Object of the research: Bacillus pumilus strains isolated from various sources:
soft rots of vegetables (carrots, cabbage, potatoes) and birch tissues (strains B9, B13,
B14, B15, B22).

The aim of the research: Characterization of virulence factors of B. pumilus
strains by assessing their ability to cause maceration of potato tuber tissues, measuring
the activity of key hydrolytic enzymes (endoglucanase, B-glucosidase, -xylanase) in
macerated tissues and studying growth kinetics on various nutrient media.

Materials and methods: Inoculation of sterile potato tuber sections with strain
suspensions (10”8 CFU/ml), incubation at 28°C for 48 hours, weighing the macerated
mass. Preparation of enzyme extracts from macerated tissue. Measurement of
endoglucanase (cellulase), B-xylanase and B-glucosidase activities. Monitoring the
optical density (OD) of strain cultures on different media (with NaCl, without NaCl,
LB broth, carrot broth, potato broth) using a PV 1251A spectrophotometer. Calculation
of the specific growth rate (p) in the exponential phase.

Methods: The study included inoculation of sterile potato tuber sections with
strain suspensions (10”8 CFU/ml), incubation at 28°C for 48 hours, weighing the
macerated mass. We also analyzed the enzymatic activity and studied the growth of
bacteria as a result of which B. pumilus strains isolated from birch (especially B22)
demonstrated statistically significantly higher macerating activity on potato tubers
compared to strains from vegetable rots (p < 0.001).

The activity of the studied hydrolytic enzymes (endoglucanase, B-glucosidase,
B-xylanase) in macerated tissues did not correlate with the intensity of maceration. The
activity of these enzymes in birch strains was comparable or lower than in vegetable
strains. Strain B22 (birch) demonstrated unique adaptability:

On a medium with NaCl: a 57% reduction in the lag phase (from 7 to 3 hours),
but a 12.5% decrease in maximum biomass (i = 0.227 h™" vs 0.282 h™! without NaCl).

On plant substrates: High growth efficiency on potato (max. OD=1.937, u=0.181
h™) and carrot broths.

On LB medium: High growth rate (n up to 0.174 h™'), but sensitivity to medium
quality (lysis was observed).



