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PE®EPAT

Jurmomuas pa6ora 38 c., 10 puc., 8 Tabd., 18 HCTOYHHKOB.

Karwuesbie cioBa: Bacillus pumilus, ¢puromarorennsie 0akrepun, GHakTopsl
BUPYJICHTHOCTH, Malleparusi TKaHeH, yaeiabHas CKOPOCTh POCTa, ICIUTIOJIa3Has
aKTUBHOCTb, B-KcUJlaHa3a, B-TroK031/1a3a, COCHa, MOPKOBB.

Oo0bekT uccaenoanusa:. 12 mrammos Bacillus pumilus, BeimeneHHbIX u3
TKaQHEH COCHBHI.

Hean: Uzydyenue GpakTopoB BUPYJIECHTHOCTU MmMTaMMOB *B. pumilus® mytem
OIIEHKH WX CIMOCOOHOCTH BBI3BIBATH MAIIEPAIMIO TKAHEH KOPHETUIOAOB MOPKOBH,
W3MEpPEHUS AaKTUBHOCTH THUAPOIUTHYECCKUX (PEPMEHTOB (DHIOTIIOKOHA3BI, [3-
TJIFOKO3UA3bl, [-KCWIaHa3bl) W aHaIM3a KUHETUKA pPOCTa HA PA3IAYHBIX
IUTATEIBHBIX Cpeiax.

Marepuaabl W MeToAbl: 3apaxkeHue MOpPKOBH: CTepuibHBIE CpPE3BI
KOPHEIUIOAOB ~ MHOKyIMpoBanu  cycneHsussiMu  mrammoB (108 KOE/mn),
nHKyOupoBanu 1npu 28°C B TeueHue 48 4, OIEHMBAIM MacCy MalepUpOBaHHOU
TKaHu. DepMEHTATUBHAs AKTHUBHOCTh: B JKCTpakTax MalepupOBAaHHBIX TKAHEU
M3MEPSUIM aKTUBHOCTH 3HAO0rII0KoHa3bl (Meton JIHC), B-rimoko3unassl (pNPG) u
B-kcunanassl (cnexkrpodoromerpus npu 550 um). Kunetuka pocta: MOHUTOpUHT
ontuueckor miotHoctn (OD) kymbryp Ha cpemax LB, kaprodenbHoM u
MOPKOBHOM OynboHax (cmektpodoromerp PV  1251A). Pacuer ynenbHOMN
CKOpOCTH pocTa (L) B SKCIIOHEHIIMAIbHOU (a3ze.

Mertoabi: IlITaMMbl U3 COCHBI BBI3BUIM MAalEPALMI0 TKAHEW MOPKOBHU C
maccoit THuim ot 0.05 r (P113) go 1.31 r (P142). Cpennsis akTMBHOCTh ILITAMMOB
cocHoBoro npoucxoxjaenus (0.69 r) Obuia Bblllle, 4YeM Y CpaBHUBAEMBIX Tpymil (p <
0.001). Hemmonaza: BapuabenbHocts ot 0.491 mr/ma (P107) mo 2.133 mr/mn
(P135).

- B-I'moko3unaza: makcumym y P123 (0.97 mr), muaumym y P109 (0.09
MT).
- B-Kcunanasa: HauBbIcIas akTUuBHOCTh y P142 (0.643 mr).

1. Ilrammer B. pumilus w©3 COCHBI JIEMOHCTPUPYIOT  BBICOKYIO
(UTONATOr€HHOCTh B OTHOLIEHUHM MOPKOBHM, YTO TOATBEP)KIAETCI Maccou
Manepanuu 10 1.31 1.

2. BuUpyneHTHOCTb HE KOPPEJIHUPYET C aAKTHMBHOCTBIO  KIIFOYEBBIX
TUIPOJIUTUYECKUX (DEPMEHTOB, UTO YKAa3bIBa€T HAa KOMIUIEKCHOCTb MEXAaHHU3MOB
ATOT€HHOCTH.

3. IlIrammer P109 u P142 BeimeneHbl Kak HanOoJiee MEPCIICKTHBHBIC IS
OMOTEXHOJIOTUYECKOT0 MPUMEHEHHUs OJaronapsi BBICOKOW CKOpPOCTH poCTa H
a/IalITUBHOCTHU K PAaCTUTEIbHBIM CyOCTpaTaMm.



PODEPAT

Jpimomuas padora 38 c., 10 man., 8 Tabim., 18 KpbIHIIL

Karwuaseis ciaoBbl: Bacillus pumilus, ¢itanmararenssis 6akTapsli, hakTapbl
BIpYJIEHTHACII, MaIPpallblsl TKaHIH, yJA3eJbHAs XYTKacllb POCTY, LPJIOJa3Has
aKTBIYHACIIb, B-KClJIaHa3a, -TJIF0KO0317a3a, XBOSI, MOPKBA.

A0'exT naciaegaBanns: 12 mramay Bacillus pumilus, BeiA3eIeHbIX 3 TKAHIH
XBOI.

Mbdra pacnenBaHHsi: BriByusHHe (axTtapay BipyJeHTHacui mrtamay B.
pumilus misixam amPHKI  iX 3I0JbHACII BBIKJIIKAIb MAaIpPpaIblio TKaHIH
KapHAIUIOAAY MOPKBBL, BBIMAPAIHHS aKTBIYHACHl TIAPATITHIYHBIX (epMeHTay
(9HIIOTITIOKOHA3BI, B-TIIOKO3UAa3bl, B-KClTaHa3bl) 1 aHami3y KIHETBIKI POCTY Ha
PO3HBIX MAXBIYHBIX aCIPOI3AX.

Marmpsisiabl i Meraabl: 3apaxdHHE MOPKBbI: CTIPBUIBHBIA  3P33bI
KapHAIIOAaY iHakynssaii 3apick mramay (108 CEE/mn), inky6asani mpsl 28 ° C
Ha mpamsry 48 4, ampHbBalIl Macy MalepblpaBalb TKaHIHbL. (DepMeHTaThIyHas
aKThIYHacllb: Y OKCTpaKkTax MalPPaBaHbIX TKaHIH BbIMApaANl aKThIYHACUb
supormokoHassl  (Meran JIHC), [-rmoko3unassl (pNPG) 1 B-kcinmaHasbl
(cnektpadaramerpoist Tipel 550 HM). KideTbika pocTy: MaHITOPBIHT anThluHAM
mubuibHacl (OD) kyneTyp Ha acaponassx LB, OynbOsHBIM 1 MapKOYHBIM
oynénax (cnekrpadaromerp PV 1251A). Paznik yazenbHail xyTkacii pocty (U) y
AKCIaHEHTHaH (ase.

Metaabi: IlITaMbl 3 XBO1 BBIKJTIKAJI MalPpalbll0 TKaHIH MOPKBBI 3 Macai
raim ax 0.05 r (P113) ga 1.31 r (P142). Capsausisa akThIVHACIB IITaMay XBaéBara
naxopkadHs (0.69 r) Obula BBINDHM, ybiM Yy mapayHoyBaHbiX rpyn (p < 0.001).
[prmronaza: Bapeisoensuacup ag 0.491 mr/ mut (P107) na 2.133 mr / mut (P135).

- B-I'moko3uaasza: makcimym y P123 (0.97 mr), mirimym y P109 (0.09 mr).

- B-Kcinana3za: HaiiBbiniimas akteiyHacb y P142 (0.643 mr).

1. lItamer B. pumilus 3 XBO1 13MaHCTPYIOIb BBICOKYIO (DiTamaTareHHacIb ¥
JaYbIHEHHI J1a MOPKBBI, IITO MalBsp/LKaeIa macail mappanbi ga 1.31 r.

2. BipyneHTHacIb HE Kapajiroe 3 aKThIYHACIIO KIIOYABBIX T1paliThIYHBIX
dbepmenTay, mTo rnaka3zpae Ha KOMILJIEKCHACIIL MEXaHi3May MaTareHHacIIl.

3. lramer P109 1 P142 BbutydyaHbls sk HaiOoJsiel MEpPCHEKTBHIVHBIS IS
OlsTOXHANAriyHara Y>KbIBaHHS ~ J3SKYIOUbl  BBICOKAM  XyTKacll pocty 1
aJlanThIYHACII Jla PaclliHHBIX cyOcTparay.



ABSTRACT

Diploma project 38 p., 10 figures, 8 tables, 18 sources.

Key words: Bacillus pumilus, phytopathogenic bacteria, virulence factors,
tissue maceration, specific growth rate, cellulase activity, pB-xylanase, pB-
glucosidase, pine, carrot.

Object of the research: 12 strains of Bacillus pumilus isolated from pine
tissues.

The aim of the research: To study the virulence factors of B. pumilus
strains by assessing their ability to cause maceration of carrot root tissues,
measuring the activity of hydrolytic enzymes (endoglucanase, B-glucosidase, -
xylanase) and analyzing growth kinetics on various nutrient media.

Materials and methods: Carrot inoculation: Sterile root sections were
inoculated with strain suspensions (108 CFU/ml), incubated at 28°C for 48 h, and
the mass of macerated tissue was estimated. Enzyme activity: Endoglucanase
(DNS  method), pB-glucosidase (pNPG) and  pB-xylanase  activities
(spectrophotometry at 550 nm) were measured in macerated tissue extracts.
Growth kinetics: Optical density (OD) of cultures on LB media, potato and carrot
broths was monitored (PV 1251A spectrophotometer). Specific growth rate (u) in
the exponential phase was calculated.

Methods: Pine strains caused maceration of carrot tissues with rot masses
ranging from 0.05 g (P113) to 1.31 g (P142). The average activity of the pine
strains (0.69 g) was higher than that of the compared groups (p < 0.001). Cellulase:
Variability from 0.491 mg/ml (P107) to 2.133 mg/ml (P135).

- B-Glucosidase: maximum in P123 (0.97 mg), minimum in P109 (0.09 mg).

- B-Xylanase: highest activity in P142 (0.643 mg).

1. Pine B. pumilus strains demonstrate high phytopathogenicity towards
carrots, as evidenced by the maceration weight of up to 1.31 g.

2. Virulence does not correlate with the activity of key hydrolytic enzymes,
indicating the complexity of pathogenicity mechanisms.

3. Strains P109 and P142 were identified as the most promising for
biotechnological applications due to their high growth rate and adaptability to plant
substrates.






