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defensin genes: PsDef1-4, PsDef5.1 and PsDef5.2 were cloned and these nucleotide
sequences deposited in the database GenBank.

The analysis of Scots pine defensins using the neighbor-joining method reveals
two subgroups. The first subgroup includes PsDef1, PsDef2, PsDef3 and PsDef4, which
have high sequence similarity (88-96 %). The second subgroup consists of PsDef5.1
and PsDef5.2, the identity between them is 96 %. Scots pine defensins from different
subgroups have lower sequence similarity (46-52 %) and less number of residues that
are conserved.

To elucidate the biological activities of pine defensins, one of them is PsDef1 was
purified from seedlings and its recombinant analog was obtained by heterologous ex-
pression in the bacterial system. Like most plant defensins, endogenic and recombinant
PsDef1 showed high activity against fungi, they arrested the growth of Botrytis cine-
rea, Fusarium oxysporum, Fusarium solani, and Heterobasidion annosum at protein
concentrations less than 1 uM. Furthermore, this peptide inhibited the growth of other
pathogenic microorganisms, in particular, gram-positive and gram-negative bacteria of
the genera Bacillus, Pseudomonas, and Pectobacterium. In addition, we found that
PsDef1 inhibits a-amylases of pine beauty, a dangerous pine pest. To the best of our
knowledge, PsDef1 is the first defensin from gymnosperms, for which such broad spec-
trum of biological activities has been described.

To clarify the biological functions of the Scots pine defensin genes, we performed a
transcriptome analysis of these genes in the vegetative and generative organs of Scots
pine plants of different age and under abiotic and biotic stresses. We found that the only
gene that is expressed everywhere in the pine tissues is PsDef1. The expression of oth-
er defensin genes from Scots pine was organo-specific and developmentally regulated.
We revealed features of Scots pine defensin gene expression in the response to differ-
ent types of infection, such as biotrophy, hemibiotrophy, and necrotrophy. We showed
that abiotic stresses including salt, cold, water and heat modify the level of expression
of defensin genes in Scots pine seedlings.

The obtained results demonstrate that Scots pine defensins are the important com-
ponent of host defense providing resistance of Scots pine to environmental stresses
and can be of great practical interest for the development of eco-friendly biotechnolo-
gies for forest protection.
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Kozeko L. DYNAMICS OF HSP70 SYNTHESIS IN CONNECTION WITH ADAPT-
ABILITY OF PLANT SPECIES. Plants of different adaptability were subjected to pro-
longed influences of high temperature (37°C) and soil flooding. Western blot-analysis
of HSP70 in leaves during the period of exposure showed that the constitutive level
and ability to high and extended HSP70 induction underlies the survival and successful
adaptation of plants in variable environment.
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AkTuBaUis cuHTedy 6inkiB TennoBoro woky HSP70 € kno4YoBMM KOMMOHEHTOM
CTPECOBOI peakuil POCfIMH Ha HECnpUATNMBI 30BHILLHI YMHHUMKK. BBakaeTbc4, WO 3a
TUMYaCOBOK aKTUBALLEI CIiOYE 3HMKEHHS TX CUHTE3y 40 MalXe KOHTPOSIbHOMO PiBHSA
HaBiTb NPV NPOSIOHroBaHOMY BMnMBI daktopy (Schumann, 2001). Mpu uboMy AnHaMIKa
cnHTedy HSP mano gocnigykyBanachk y BUAIB POCVH, LLIO 3HAYHO BiApPIi3HATLCA 3a dia-
Nna3oHOM CTilKOCTi. MeTol AaHoro gocnigpkeHHa 6yrno MOpiBHAHHA AVHAMIKN CUHTE3Y
HSP70 y BuaiB, pi3HMX 3a aganTauiiHuMu BnactTuBOCTSIMU. KOBEHINbHI pocnuHu Ara-
bidopsis thaliana (NOMIpHO CTiiKUI, 3 KOPOTKMM XUTTEBUM LMKIOM), Malva sylvestris,
M. pulchella (BUCOKO CTiliKi OQHOPIYHMKK, 3 TPUBANUM XUTTEBUM LMKIIOM), Sium sisa-
roideum (NOBITPSAHO-BOAHI) BUPOLLYBanucst 3a 04HAKOBUX YMOB i MigaaBanunchb NposioH-
roBaHHOMY BMNIIMBY BMCOKOI TeMniepatypu (37°C) i 3aTonneHHa rpyHTy. 3a CTilkicTio 4o
0box thakTopiB BMAM po3TalloByBanuck y pag A. thaliana < M. pulchella = M. silvestris
< S. sisaroideum. Bmict HSP70 B nucTtkax aHanisyBanu 3a gonomorot BectepH-6ro-
TUHIY NpoTsaromM ekcnoauuii. NokasaHo, Wwo Buaun 3 Ginbll LWUMPOKMM Aiana3oHOM CTil-
KOCTi Manu GinbLU BUCOKMIA KOHCTUTYTUBHMUIA BMICT HSP70 i xapakTepuayBanucs 6inbLu
3HaAYHOIO Ta TPUBASIOKD aKTUBALED X CUHTE3Y. Bbrn3bki 3a CTIKKICTIO BUAW ManbBu Manu
CXO0XY AOMHaMiKy CUMHTe3y Lboro Oinka i, pa3oMm 3 TuM, Buao-cneundivHi osHakm. Oco-
OnmBOCTI YacoBoro nepebiry cMHTe3y TiCHO MOB’sI3yBanuncs 3 PO3BUTKOM afanTUBHMX
abo pecTpykTuBHMX npoueciB. OTpuMaHi gaHi nokasanu iHOOpPMaTUBHICTb AMHAMIKM
cnHTedy HSP70 sk iHankaTopa CTilKoCTi BUay.
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Kyyak N. BRYOPHYTE ADAPTATION TO THE OSMOTIC STRESS. Peculiari-
ties of metabolism of the carbohydrates and nitrogen-containing compounds and cation
exchange capacity of the cell walls of the mosses with a different tolerance to water
deficit on the area of sulfur deposits dump and tailing waste mining potassium salt (Lviv
region) were investigated.

TonepaHTHICTb OpiodiTiB O 3HAYHMX BTpaAT BOSMOrM Ta BUCUXaHHSA i 3O0aTHICTb
00 LIBUAOKOI perigpaTtadii 3ymoBuna ixXHe 3Ha4yHe MOLUMPEHHS Y GinbLIOCTi POCIMHHMX
yrpynoBaHb. [ocnigKxyBanu @isionoridHi MOKasHWKM BOAHOIO PEeXMMy Yy MOXIiB i3
Pi3HOK YYTNUBICTIO 4O AediunTy BOMOrM Ha NOCTTEXHOMEHHUX TepuTopiax JIbBiBCbKOT
obnacTi (BigBan BMaobyTKy Cipkn HOBOSIBOPIBCLKOrO Oep>KaBHOIO TiPHUYO-XiMIYHOIO
nignpuemctea (OXM) ,Cipka” Ta XBOCTOCXOBULLE BigxoniB BMOOOYTKY KamniiHUX cornen
CtebHuubkoro OMXI «lMonimiHepan»), Ae MoxornogibHi € nioHepaMy 3apOCTaHHHS.
BMicT ByrneBoaiB, MOHOLYKPIB Ta KpoOXMarsito OUiHIOBanu i3 3acToCyBaHHAM MiKPUHOBOT
KMCMOTW, aKTUBHICTb a-aminasu — 3a [1. bepHinaom, BMICT BiflbHUX aMiHOKMCIIOT Ta
nponiHy — 3a metogom 3. XioHr'a (Xiong et al, 2006), KaTiOHOOOMIHHY EMHICTb KITITUHHUX
CTiHOK — 3a meTogukoto ®. briemesi (Blemey, 1990). BcTaHOBMNEHO, WO NPUCTOCYBAHHS
OpiociTiB 1O OCMOTMYHOIO CTpecy 3abe3nevyeTbCs 3MiHOK CNPSIMOBAHOCTI MeTaborniamy
BYrneBoaiB: 306inblUeHHAM 3araflbHOro BMICTY KapborigpaTiB Ta nepepos3nonifiom
BYIT1€BOAHOr0 OOMiHY y HanNpsAMKY rigponi3y nonicaxapyaiB Ta HAKOMUYEHHS PO3YMHHUX
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