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Pedepar:

1. Inceprauiiina po60oTa NpUCBSIY€Ha JOCTiIKeHHIO 28 mTamis 7 BUziB pony Xylaria y KynbTypi. BcTaHoB€eHO ixHi

KyJIbTypajlbHO-MOP(QOJIOTriuHi XapakTepPUCTHUKU, OCOOIMBOCTI POCTY 32 Pi3HUX YMOB KyJIbTUBYBaHHS, 6i0CMHTETUYHY

aKTUBHICTb, MKBUIOBI B3aeMOJIii 3 iHIIMMU rpubaMu y KyJIbTypi. Y pobOTi HaBeleHi eKClIepUMEHTAIbHO OTPUMaHi

IaHi MO0 BMiCTy y MillesliasibHil 6ioMaci Ta KyJbTypasbHiil piguHi mramis BuiB pony Xylaria pisHux 6iosoriyHo

aKTUBHUX CIIOJIYK: [I0JlicaxapuiB, nosideHoiB, MeJaHiHiB, a TAKOXX aHTUOKCUAAHTHOI Ta aHTU6aKTepiaIbHO]

aKTUBHOCTI. Onrcano Mop¢osoro-KyabTypasbHi XapaKTepPUCTUKY MillesTiaIbHUX KOJIOHIH TaMiB BUJiB pony

Xylaria Ta BCTaHOBJIEHO, 1110 HalbinbIIa BapiabesnbHiCTh MOPQOJIOTIYHMX O3HAK XapaKTepHa 1J1s mTamis X.



polymorpha. He3Bakaiouu Ha 3Ha4Hy (PEHOTUIIOBY MiHJIMBICTb Cepef, LITaMiB, BUOKPEMJIEHI IIEBHI MOP(OJIOTivYHi
03HaKU OKpeMUX BUiB. BcTaHOBIIEHO, 1110 [Tpe/iCTaBHUKYU pony Xylaria He 37aTHI 0 poCTy B yMOBax MifiBUILEHUX
Temnepatyp. ')paHuyHi TemnepaTypu, IIicjsl BIUIMBY SIKUX He BiZi0yBasoCh BiIHOBJIEHHS POCTY BEr€TaTUBHOIO
MileJito, BapitoBanu Bif 36+0,1 °C no 41+0,1 °C. [IpoBeieHO MOJIEKYJIIPHO-(iIOT€HETUYHUI aHaJli3 HA OCHOBI
OTPMMAaHUX HYKJI€OTUHUX MOCIIiJOBHOCTEN BHYTPIIHBOTO TPaHCKpMOOBaHOro crelicepa sipepHoi p/IHK Ta renis,
110 KOZyI0Tb O-TyOYJIiH i apyry cybonunuiio PHK-nionimepasu II 10 mramis 6 BuniB pony Xylaria. [To6ynosasi
IleHIIpOrpaMu i3 3aJly4yeHHSIM iMIIOPTOBaHUX i3 6a3u JaHux GenBank KOHCEHCYCHUX [IOCZOBHOCTEN 3a3HAaUYE€HUX
JIOKyCiB. B pe3ysbTari 6yJs10 NigTBEP’)KEHO BUAOBY NPUHANEXHICTh 10 mTamiB. JJoCifikeHo B3aeMoio TamiB
BUTiB pony Xylaria 3 iHmumu rpu6amu, B pe3yJibTaTi 40ro BUSIBIEHO aHTarOHiCTUYHY [il0 X IpubiB BiTHOCHO
Aspergillus niger, Candida albicans, Fusarium solani, Mucor plumbeus, Penicillium polonicum Tta Trichoderma
viride. 3arajoM aHTaroHiCTUYHa aKTUBHICTb WITaMiB BUJiB pony Xylaria mono nepesiyeHux BUAiB rprbiB
IIPOSIBJISLJIACh Yy IPUTHIYEHHI POCTY iXHIiX KOJIOHI ab0 Ha BifcTaHi, a60 y pasi Milies1iaIbHOrO KOHTAKTY — Y
3aMillleHHi KOJIOHI! IIJIIXOM 4aCTKOBOI'O 260 IIOBHOI'O 06pOCTaHHS. Po3paxyHOK KijIbKiCHUX ITOKA3HHUKIB iHEKCiB
AHTaroHi3my /s NO3HAY€HHsI 30aTHOCTI JOCJiIpKyBaHUX IITaMiB BUAy pony Xylaria KOHKYpyBaTu 3 TECT-
KyJIbTyPaMU BUSIBMB BUIIli 3HaY€HH 17151 IiTamiB BUAiB X. polymorpha Ta X. longipes BiITHOCHO iHIINX BUZIB.
Bucokuii cTyniHb aHTaroHi3my mramis BugiiB pony Xylaria 11010 OnopTYHICTUYHUX IIATOT€HIB MOKE CBiTUUTHU PO
3HAYHUM [TOTEHLiaJ JOCiI)KYBaHUX IITaMiB SIK MOKJIMBUX areHTiB 6i0JI0TiYHOT0 KOHTPOJII0. Briepiie oTpumaHo
IaHi MO0 AMHAMIKU CUHTE3Yy €HI0- Ta eK3omoicaxapuzis mramamu X. polymorpha ta X. longipes npu
rJIMOMHHOMY KyJIbTMBYBaHHi. [Toka3HuKU BMiCTy eHfonosicaxapuiis BapitoBanu Big 32,30+0,87 Mr/t 1o
120,00+0,67 mr/r gys mramis X. polymorpha Tta 38,75+0,77 mr/r o 98,33+1,55 mr/r aJis wramis X. longipes,
BiAIIIOBifHO. BMicCT ek3omnosicaxapyiB Takox 6yB HIOKUMM 1151 mTamis X. longipes nopiBHsAHO 3i mTamamu X.
polymorpha Ta Bapitosas Bix 0,15+0,01 mr/ma go 0,41+0,01 mr/ma Ta Big, 0,47+0,02 mr/min 1o 1,00+0,02 mr/m7,
BiANOBiTHO. 3icTaBiIeHHs JUHAMiKU HaKONIMYEHHs 6ioMacH, eHJI0- Ta €K30I10JlicaxapuiiB KyJIbTypamu X.
polymorpha Ta X. longipes BUsIBUJIO BiTMIHHOCTi y CHHXPOHHOCTI LIUX NIPOLECIB 17151 pisHUX 1TaMiB. [IpoBesieHO
IOCJiIKEeHHS TUHAMIKM BMIiCTy (P€HOJIbHUX CIIOJIYK Ta aHTUOKCUAAHTHOI aKTUBHOCTI y Pi3HMX €KCTpaKTax 6iomacu
Ta KyJIbTypaJsbHOI pinnHu mTamis Buzis X. polymorpha ta X. longipes, BUpoLeHuX METOOM [JIMOUHHOTO
KyJIbTUBYBaHHs. BU3HauyeHo, 110 CKJa[, PO3YMHHYKA MaB 3HAUYHUII BIJIUB Ha KiJIbKICTh €KCTparoBaHux GeHOJIbHUX
CIIOJIyK i3 6iomacu moclifpkeHuX ITaMiB BUAiB pony Xylaria. MeTaHOJ1 BUSIBUBCSI HAlOiIbII €(PEKTUBHUM 17151
eKcTpakii nosigeHosiB y MOPiBHIHHI 3 €TaHOJIOM Ta €TUJIALETATOM. B3aeMO3B'130K Mixk BMiCTOM (pEeHOTBHUX
CIIOJIYK Ta aHTHOKCUAAHTHOIO aKTHUBHICTIO SIK y 6i0oMaci, Tak i B KyJIbTypasbHill pifyHi BCix JOCi)KeHnx mramiB OyB
HiATBEPIKEHUH 32 OITOMOIOI0 KOPEJISILIMHOrO aHali3y. 311 ICHEHO KOMIIJIEKCHUN aHaJli3 MirMeHTy, BULIJIEHOrO i3
6iomacu mwrami Bugy X. polymorpha. 3a nonomoroo ¢Qiznko-xiMiYHMX aHAJITUYHUX TECTIB Ta CIIEKTPOMETPUYHUX
IOCJIiIKeHb OTPMMAaHUI MIrMeHT 0yJI0 0XapaKTepU30BaHO SIK MeJIaHiH. [I[poBeleHO NOPiBHSAHHS BMiCTy MeJIaHiHIiB y
6iomaci pisHux wramis X. polymorpha. HaliHmk4ya NIpogyKTUBHICTb CUHTE3Y L[bOTO MIiIrMEHTY CIIoCTepiranach s
wrtamy X. polymorpha IBK 2723 - 5,17+0,36 mr /7, HaiiBuma — aJjs wramy X. polymorpha IBK 2737 3i 3HaueHHsIM
180,32+4,16 mr/mi1. BusHaueHO aHTUOAKTEpiabHY [Iil0 €KCTPAKTIB 6i0Macy Ta KyJIbTypaJbHOI PiIVHU IITaMiB BUJIiB
poay Xylaria npotu Bacillus subtilus, Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae ta
Pseudomonas aeruginosa. OTprMaHi pe3ysbTaTy BKasajiy Ha BUILY aHTUOAKTePiaJbHy aKTUBHICTb €KCTPAKTIB
KyJIbTypaJIbHOI PiJMHU Y IOPIiBHSIHHI 3 €KCTpaKTamu 6iomacu. 3a AiaMeTpOM 30H 3aTPUMKU POCTY Ta KiJIbKiCTIO
mwTamiB BuAiB pony Xylaria, mo nposiBuaM aHTu6aKTepianbHy aKTUBHICTb, HAN6isblly e(PeKTUBHICTb O6yJI0 BiMidy€HO
npotu P. aeruginosa. V nificymMKy J1s1 KOKHOTO BUAY (IIP€LCTaBleHOr0 OKPEMUMU LITaMaMu) PO3PO6IIEHO
MacropTH, SKi BKJIIOYAIOTh peKOMEHallii 3i 36epeskeHHs] BereTaTUBHOTO MilleJlito in vitro Ta AgaHi mono

0iOCMHTETUYHOI aKTUBHOCTI.

2. This dissertation provides results of the thorough research of 28 strains of 7 Xylaria species studied for their
cultural and morphological features, growth characteristics under different cultivation conditions, biosynthetic
activity and interspecific interactions with other fungi. The thesis presents experimentally obtained data on the
content of various biologically active compounds in mycelial biomass and culture liquid of Xylaria strains:
polysaccharides, polyphenols, melanins, antioxidant and antibacterial activity. The morphological and cultural



characteristics of mycelial colonies were described, with the greatest variability of morphological characters found
for X. polymorpha strains. Despite the significant phenotypic variability among the strains, some of the
morphological characteristics were distinguished for the species. There was no evidence of growth of Xylaria
strains at elevated temperatures. Depending on the species, the upper temperature limit above which the
vegetative mycelium would no longer grow ranged from 36+0.1 °C to 41+0.1 °C. Phylogenetic relationships inferred
from the internal transcribed spacer, o-tubulin and RNA polymerase II regions sequences of 10 strains of 6 Xylaria
species were investigated. The phylogenetic trees constructed by the Maximum Likelyhood and Neighbor-joining
methods were topologically identical except for branch-supporting values. Obtained trees indicated that strains of
Xylaria species from the IBK Culture Collection merged in distinct clades, as the result species affiliation of
cultures was confirmed. Interspecific interactions of strains of Xylaria species with other fungi were evaluated in
dual culture experiments. Antagonistic activity of the studied Xylaria strains against Aspergillus niger, Candida
albicans, Fusarium solani, Mucor plumbeus, Penicillium polonicum and Trichoderma viride was revealed.
Generally, the inhibiting activity of Xylaria strains against the listed fungi comprised a deadlock, consisting in
mutual inhibition at mycelial contact or at a distance, or replacement of colonies by partial or complete
overgrowth. The calculation of quantitative indicators to assess the ability of the studied Xylaria strains to compete
with test cultures (antagonism indexes) revealed higher values for X. polymorpha and X. longipes strains compared
to other Xylaria species. Considering high antagonistic activity against opportunistic pathogens, a significant
potential of the studied Xylaria strains as biological control agents can be suggested. The data on the dynamics of
endo- and exopolysaccharide synthesis by X. polymorpha and X. longipes strains under deep cultivation conditions
were obtained and compared. The endopolysaccharide content ranged from 32.30+0.87 mg/g to 120.00+0.67

mg /g for X. polymorpha strains and 38.75+0.77 mg/g to 98.33+1.55 mg /g for X. longipes strains, respectively.
Strains of X. longipes also produced lower quantities of exopolysaccharides compared to X. polymorpha strains
with amounts of 0.15+0.01 mg/ml to 0.41+0.01 mg/ml and from 0.47+0.02 mg/ml to 1.00+0.02 mg/ml,
respectively. Comparison of the dynamics of biomass, endo- and exopolysaccharides accumulation by X.
polymorpha and X. longipes cultures revealed differences in the synchrony of these processes for different strains.
The dynamics of phenolic compounds content and antioxidant activity in different extracts of biomass and culture
liquid of X. polymorpha and X. longipes strains grown under deep cultivation conditions was studied. It was
determined that the solvent had a significant effect on the amount of phenolic compounds extracted from the
biomass. Methanol was the most effective solvent for phenolic extraction compared to ethanol and ethyl acetate.
The correlation between the content of phenolic compounds and antioxidant activity in both biomass and culture
liquid was confirmed by the correlation analysis. A comprehensive analysis of the pigment isolated from the
biomass of X. polymorpha strains was conducted. Based on the analytical chemical tests and spectroscopic studies
the pigment was characterised as melanin. Melanin production by different X. polymorpha strains was
investigated. The lowest productivity of the synthesis of this pigment was observed for the strain X. polymorpha
IBK 2723 - 5.17£0.36 mg /1, the highest - for the strain X. polymorpha IBK 2737 with a value of 180.32+4.16 mg/ml.
The antibacterial effect of biomass and culture liquid extracts of strains of the Xylaria species against Bacillus
subtilus, Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae and Pseudomonas aeruginosa was
determined. The results indicated a higher antibacterial activity of culture liquid extracts compared to biomass
extracts. The greatest antibacterial effect was observed against P. aeruginosa. In summary, a passport with
recommendations for the preservation of vegetative mycelium in vitro has been developed for each species
(represented by certain strains).
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