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parouoi KpoHH, 5Ki 3 9aCOM TaKOX BCHXaroTh. Came 1X HasABHICTh CBiTUUTH MPO TIIU-
00Ky maroorito 6epesu mosucioi [7]. Hapasi mpoBoasaTs DOCIiMKEHHS MAaTOTeHHAX,
aHaTtoMo-MopdonoriyHux, ¢izionoro-6ioxiMivHUX i BIacTUBOCTEH 30yaHMKa OakTe-
piasibHOT BOASHKM Ta iHIIOT MiKO- Ta MiKpogopH y 3araibHiii narosorii 6epe3u mno-
Bucinoi B Kuromupcskomy [lomicci.

BucHoBku:

1. Bepe3a moBucina € IOCUTH YyTJIMBOIO 10 Pi3HUX CHCTEMATHYHUX i (YHKLIOHATb-
HHUX TPy MiKO- Ta MiKpOOpraHi3miB.

2. Cepen 30yIHMKIB IUIAMHCTOCTEH JINCTKIB BUSBIEHO aHaMopdHi rpmbm poxnis:
Septoria, Phoma, Phomitopsis, Ascochyta, Gloeosporium, Marssonina,
Mpycosphaerella, a Takox IpeNCTaBHUKHU KiaciB Ascomycetes i Urediniomycetes.

3. BcTraHoBIIeHO 3HaYHE TOLIMPEHHs 6a3uaianbHUX rpubiB i3 mopsaky Aphyllopho-
rales, siKi CIPUYUHSIOTH THIJTI CTOBOYPIB Oepe3n pi3HOI iIHTEHCHBHOCTI.

4. bepe3a noBucna € 100pUM KUBWIBHUM cepenoBulleM ais Viscum album, sika €
JIOCUTD MOLUMPEHOIO, MPOTE 3a3BUYAll HE MPU3BOAUTH 10 BiAMUpPAHHS J1EpeB.

5. Hapasi HaiimkonounHHiwi iH}ekuUiiiHi xBopoOu Oepe3n MoBHUCIOL, SKi MPHU3BO-
JATh J10 ii IBUIKOTO MalOTh OaKTepiaibHy €THOJOTIO.
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IIgey M.B. Unpexunonnsie 6onesnu Betula pendula L. B HacaxaeHHsIX

Kurtomupckoro IMosiecbst Y kpauHsbl

[IpuBeneHs! pe3ynbTaThl HCCIIEIOBaHUIT BUIOBOTO cocTaBa BO30yauTeNneli NHQEKIHOH-
HbIX 00JIe3Hel Oepesbl moBucioii B HacaxaeHusx JKuromupckoro [losecks Ykpautsl, onuca-
HBI UX OHOIIOruYeckrue u Moposorudeckre 0COOEHHOCTH, CUMIITOMbBI TOPKEHUIA. AKIIEHTH-
pPOBaHO BHUMaHHE HA YyBCTBHUTEIBLHOCTH OEpe3bl B Pa3HbIX CUCTEMATHYCCKUX WM (DYHKIIH-
OHAJIBHBIX TPYII MUKO- U MUKPOOPTaHU3MOB, OCOOCHHO K BO30yauTemnsm Oaktepuo3os. [lo-
Ka3aHo, YTO Cpean Bo30yMTeNeil ISITHUCTOCTH JINCTHEB OOHAPYKEHbI aHaMOP(HbIE TPHOBI,
YCTaHOBJICHO 3HAUUTEIIbHOE PACIPOCTpaHEHHE 0A3UIUAIBHBIX TPUOOB, KOTOPHIE BbI3BIBAIOT

PHUJIM CTBOJIOB Oepe3bl pa3inuHoii nHteHcuBHOCTH. Ceifyac Hanboee Bpe0OHOCHBIM BO30Y-
quTeeM MH(PEKIMOHHBIX 0oJie3Hel Oepe3bl MOBHCION, KOTOPbIe NPUBOIAT K €€ OBICTPOMY
OTMHPAHMIO, SBJISIIOTCS OaKTepHu, B TOM YHCIIe OaKTepraibHast BOJSTHKA.

Knrouesvie cnoga: nHpeKUOHHbIE OONE3HN, CUMIITOMATHKA, MAaTOJIOTHs, MAaTOrCHE3,
pacnpoCcTpaHEeHHOCTh, (PUTOCAHUTAPHOE COCTOSTHUE, MUKPOOPIaHU3Mbl, MUKPOOPTaHU3MBI.

Shvets M. V. Infectious Diseases of Betula Pendula L. in Plantations of

Zhytomyr Polissya, Ukraine

Some results of studies of species of infectious diseases of Betula pendula in Zhytomyr
Polissya of Ukraine, and the description of their biological and morphological features as well
as lesion symptoms are presented. Attention is focused on the sensitivity of birch to different
taxonomic and functional groups of mico- and microorganisms, especially pathogens of bac-
teriosis. It is shown that among pathogens of leaf spot dominating are anamorphic fungi be-
longing to Deuteromycota division. Widespread basidiomycetes, including order Aphyllopho-
rales that cause rottenness of birch trunks of varying intensity are established. Currently, cer-
tain bacteria including bacterial dropsy should be regarded as the most harmful agents causing
infectious diseases of Betula pendula, which leads to its rapid extinction.

Keywords: infectious diseases, symptoms, pathology, pathogenesis, prevalence, phyto-
sanitary microorganisms, micoorganisms.
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JE®EH3WMHONOAIBHI ITOC/IIJOBHOCTI Y TEHOMAX
NPEACTABHUKIB [IOPAJAKY BYKOLBITI (FAGALES)

FO.M. FOcunoeuy’

V mixnaponiit 6a3i nannx EST (Expressed Sequence Target) NCBI (CLLIA) BusiBiieHo
295 x/IHK ki1oHiB, sKi KOIYIOTh Ae(PeH3UHU Y POCINH MOpsaky bykousiri (Fagales). Pospa-
XOBaHi aMiHOKHCJIOTHI MOCITIZIOBHOCTI IIUX KJIOHIB IMO/IJICHO HA TPU TPYMHU 3a iX CTPYKTYp-
HOIO ieHTHYHICTIO. OI[IHEHO rOMOJIOTIF0 aMiHOKHMCIIOTHUX MOCITiIOBHOCTEH Je(eH3UHIB MiXk
npejicTaBHuKaMu pofiB: byk (Fagus), bepesa (Betula), Binbxa (Alnus), 1y6 (Quercus), I'opix
(Juglans) Ta Kamrran (Castanea). BeranoBneHo (iioreHeTH4Hi 3B'13KH Mix Je(peH3nHAMHU pi-
3HUX TPy POCINH. Bu3HaueHo KoHcepBaTHBHICTH 26 aMiHOKHCIOTHUX 3AITUIIKIB y Je(heH3H-
HIB nopsiaKy Fagales.

Knwuosi cnosa: Fagales, renom, nepeH3UHONONIOHI MOCIIIOBHOCTI, ekcripecist, ¢ino-
PEHEeTHYHI 3B'S3KN.

Beryn. Ha pi3HuX etanax oHTOreHe3y AepPeBHHUX POCIWH 3a/lisiHi pi3HOMaHIT-
Hi MEXaHi3MU 3aXKCTy NMPOTH MATOTCHHOTO BILUINBY, MPOBiJHE MicIe cepes SKUX 3a-
iiMae cuHTEe3 aHTUMIKpoOHMX mentuaiB (AMII). OpHy i3 HaifdMCeNbHIINX TPy
AMII, 5Ky iHTEHCHBHO JOCIIIDKYIOTh OCTAHHIMU POKaMH, YTBOPIOIOTb POCIMHHI 1e-
¢er3uan. Li KOPOTKI MENTHIN, TOBXKUHOIO 45-54 aMiHOKUCIIOTHHX 3aJTUIIKIB, MalOTh
BUCOKHIi BMICT LMCTEiHY Ta OCHOBHHMX aMiHOKHCIIOT, SIKi 3yMOBIIOIOTb iX MO3UTHB-
HUit 3apsan. JepeH3rnHu pPOCIUH MPOSBISIIOTH IIUPOKUN CHEKTP 0i0T0TivHOT aKTHB-
HOCTI, HaiiuacTile — 1e aHTU(yHraJlbHa Ta aHTHOaKTepialibHa aKTUBHOCTI, 3pi/iKa iH-
cekThuMAHA. ['eHn nedeH3uHiB MOXKYTb €KCIPeCyBaTHCA KOHCTUTYTHBHO a00 iHY-
KOBaHO TIif] Hi€f0 30BHIMIHIX CTPECOPIB Y BETeTaTMBHUX Ta T€HEPATUBHUX OpraHax
pocauH [8].

! mo. Hayk. cniiBpoG. FO.M. IOcumoBuy, kanz. Gion. nayk — HITY Vkpainu, M. JIbeiB
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['eHOMM nepeBHUX POCIWH, MOPIBHSIHO i3 TPaB'SHUMH, € MAJTOBUBYEHUMU. 3
i€l MpuumHN TeHn ne(eH3NHIB AePEeBHUX TOPi JOCTATHLOIO MIipOIO HE JOCIiIKEeHi.
[IpoTsiroM MUHYJIMX OBaALATH POKIB 3HAUHY yBary NpUALIAIN AOCTIDKEHHIO ne(eH-
3MHIB CIJIbCHKOTOCIOAAPCHKUX KYJBTYP, SIKi BayKJIUBI [UI MOTPed CMOXKMUBaUiB, TAKMX
AK: TIICHWIA, sTAMiHb, KapTOIUIA, TOMATH, BUHOTPaJ, penucka Ta iH. [8]. Hapasi ak-
THBHO peaizyloThCsl MPOSKTH i3 CeKBEHYBaHHSA '€HOMIB MIOJOBUX AEPEB i JiCOTBOP-
HUX JepeBHUX mopij, ski nomupeni y CIIIA, Kanani, CkannuHaBii Ta iHIIMX KpaiHax
€Bpony, L0 CHOPUSIO LIBUIKOMY MOMOBHEHHIO MDKHApOIHOI eNeKTpOHHOI Oa3u
GenBank. 3okpema, cepen mepmmx aepeBHHX pociuH, aepensuau SPI1 ta SPIIB
Oyno knoHoBaHo y Picea abies (L.) Karst. (2001 p.) [5], y kamTana icriBHoro Casta-
nea sativa Mill. (2002 p.) [9], nedpensun GbD1 y Ginkgo biloba L. (2005 p.) [7] i ne-
¢emsunu PsDefl ta PsDef2 —y Pinus sylvestris L. (2009 p.) [6]. 3 ornsany Ha Te, M0
Oyk JlicoBmid, 1y0 3BMYaliHMI Ta iHIII BUAM MOPAAKY BykouBiTi € exonoriuHo Ta exo-
HOMIYHO BJKJIMBUMMU TOPOJaMHU B YKpaiHi, i XBOPOOW WX BHUIIB 3aBAAIOTH iICTOTHUX
30HMTKiB JTiCOBOMY TOCIIOJIAPCTBY, aKTyalbHUM 3aBJIAHHSAM € BUSIBJICHHS TeHiB Ae(eH-
3MHIB y TéHOMAaxX LMX POCIUH 3 METOIO IX BUKOPMCTAHHS AN MiIBMILIEHHS Gionoriy-
HOI CTifKOCTI JIiCiB.

Merta po6oTu — BusiBuTH AedensuHononioHi mociinosHocti (DEFLs) y reHo-
Max MpeJICTaBHUKIB MOPSAAKY ByKOLBITI 32 IOMOMOrol0 eNeKTpoHHUX 0a3 JaHHMX Ta
3IHCHATH X MOPIBHAIBHUIA aHATI3.

MeTonu nocimkeHHsi. [Tonyk HYKJICOTHIHUX TOCHTITOBHOCTEH 3/1iliCHEHO B
enexTpoHHii cimyxk0i BLAST 2.0 HauionanbHoro neHTpy 0ioTexHosoriuHoi iHdop-
Mmaii CILIA (http://blast.ncbi.nlm.nih.gov/Blast.cgi) i3 BUKOpPHUCTAHHSIM AJITOPUTMIB
blastn, blastp. It mouryky BiIKPUTHX paMOK 34MTYBaHHS Yy HYKJIECOTHIHUX IOCITi-
noBHocTsx 3actocoBaHo ORF Finder (http://www.ncbi.nlm.nih.gov/gorf/gorf.html).
AMIHOKUCIIOTHI TIOCITIZIOBHOCTI BHBEICHO 3a JOIIOMOTOI CEpPBEpPHOI TpOrpamMu
Translate tool (http://web.expasy.org/translate/). [ns BU3HauU€HHS CUTHAIBHOI MOCTi-
JOBHOCTI Ne(peH3MHIB BUKOpHCTaHo Tporpamy SignalP (http://www.cbs.dtu.dk/servi-
ces/SignalP/). JIns Bu3HaYeHHS (DiTOTEHETHIHNUX 3B'A3KiB Ta CTYIEHS iTEHTHYHOCTI
AMIHOKHCIIOTHUX TTOCIiTOBHOCTEN 3pIINX MEeNTHIIB Ne(eH3MHIB 3iIICHEHO y Tporpa-
Mi MegAlign (http://www.dnastar.com/t-megalign.aspx). Bu3HaueHHS MOJEKYJISp-
HUX Mac, 3apsaay MOJIEKYJ Ta IX i30eJIleKTPpUIHMX TOUOK 3ailicHeHo B Protein Calcula-
tor v3.4 (http://www.geneinfinity.org/sp/sp_proteinpinmw.html).

Pe3ysabTaTu AocaigxkeHHs Ta iX o6roBopeHHsi. Y madoparopii MONEKyIsp-
HUX MapKepiB nepeBHHUX pociuH kadenpu micipauirea HIITY YkpaiHu KIOHOBaHO
nedensnan cocHn 3BuYaiiHoi PsDef] (Ne GenBank EF 455616.1), PsDef2 (Ne Gen-
Bank EF 455617.1) PsDef3 (Ne GenBank JN 980401.1), PsDef4 (Ne GenBank KJ
601732.1) i PsDef5.1 (Ne GenBank DN 633232.1). Lle mano 3Mory BUBUYUTH OCOOIH-
BOCTI iXHBOT eKCIpecii Ta 3'aCyBaT iX poJsib y CTIMKOCTi COCHM 3BMYaiiHOT MpoTH (i-
TOMATOreHHUX TPHUOiB [2, 3]. [y monryKy roMoJioriB Ae(peH3MHIB y POCIUH TOPSIKY
BykomgiTi B enekTpoHHii ciyxk0i BLAST 3a 1onoMoror ajiroputMmy ToIIyKy blastp
BUKOPHUCTAHO aMiHOKHUCIIOTHY MOCTiNOBHICTh nedensuny 1 cocau — PsDefl. Ilapa-
METpH MOLTyKY 00OMEXeHO POAMHOI0 Fagales, BHACTINOK YOTO BUSBJIECHO JIMLIE OJTHY
rOMOJIOTIYHY TOCHiNoBHICTh 10 PsDefl — nedensun xamrana ictiBHoro (Castanea
sativa Mill.) Ne GenBank AF417297.1. Lle nepmuii BimomMuii npeACTaBHUK IeQeH3M-
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HIB Y JIUCTSIHOT MTOPOJIH, 10 HAJIEKUTH JI0 LILOTO MOPSAKY. besnocepenHbo amiHOKMC-
JIOTHUX TIOCIiIOBHOCTEN Ne()eH3MHIB y IHIINX MpeNCTaBHUKIB Fagales He BUSBIEHO.
ToMmy, 3a JOMOMOT0I0 AJITOPUTMY MOLLIYKY blastn Ha OCHOBI HYKJI€OTHIHOI MOCHiA0B-
HOCTi reHa AedeH3MHY KaluTaHa ICTiBHOTO, 3AiliCHIOBaBCS MOJANBIUMI MOIIYK Je-
(eH3MHOMOIOHNX TOCIiIOBHOCTEN y TpeNCcTaBHUKIB MOpAAKy bykousiTi, y creri-
anpHoMy minposaini GenBank — dbEST, ne mojaHi mociiioBHOCTI IeHiB, siKi eKcrpe-
cytoteest (EST — Expressed Sequence Target).

Cepen BusiBnennx 295 xioniB DEFLs y npencraBHukiB Fagales BU3HaYeHO
10 pi3HKX 32 aMiHOKHUCIIOTHUM CKJIafoM Je(eH3UHIB, sIKi YMOBHO MMO3HA4Y€HO Pi3HHU-
MM JliTepaMHu JIaTUHCbKOTO angasity (puc. 1). LLnaxom BUpiBHIOBaHHSA aMiHOKHMCIOT-
HUX TOCITiIOBHOCTE! 3HAWICHO KOHCEPBATHBHI aMiHOKHCIIOTHI 3aJIMIIKH (a.3.): IUIA
mucteiny (C) — me mo3uwii: 3, 14, 20, 24, 34, 41, 43, 47; aprininy (R) — 1, 38, 40;
riyTamiHoBoi kucnotu (E) — 4, 27; cepuny (S) — 5, 7; ricrununy (H) — 8; deninana-
Hiny (F) — 10, 29, 42; rninmny (G) — 12, 28, 32, 36; acnapariny (N) — 19; Baniny (V)
— 23 ta tpeoniny (T) — 44 no3uuis. Y nepBUHHUX CTPYKTypax neeH3uHiB OyKOIBi-
TUX 30epekeHi MO3uUIii aMiHOKACIIOTHUX 3AJIMIIKIB, SKi XapaKTEpHi IS BCiX pOCIIHH-
Hux aedensunis: raimuH (G) — y nosuniax 12, 32, cepun (S) — y 7 no3uwii, apoma-
TUYHMH 3anumok y 10 mo3uii, y upomy Bunaaxy ue ¢eninananin (F) ta B 27 — rmo-
tamiHoBa kucjota (E) [1]. [ToBHa aMiHOKHCIIOTHA MOCIiIOBHICTh YCiX JOCIiIKyBa-
HUX Ne(eH3MHIB MICTUTh CUTHAJILHHI TIETITH, MICIe BiIIICIUIEHHS SIKOTO Bix 3piyo-
O MeNTUILy BU3HAUYEHO 3a AOTMOMOroro nporpamu SignalP. BHacnizok nmopiBHAIBHOTO
aHali3y MigpaxoBaHo, IO CUTHANBHI nentuay aedensuHiB (SP) matoTh pi3Hy IOBXKH-

Hy — BiZ 27 aMiHOKMCIIOTHHUX 3aMIKiB 10 32 a.3. (auB. puc. 1).

SP(a.3) 10 20 30 40 47
A (32) -RTCESQSHRF QGTCVRKSNC AAVCQTEGFH GGHCRGFRRR CFCTKHCN
B (30) -RTCESQSHRF KGPCVYRKSNC ASVCQTEGFH GGQCRGFRRR CFCTKHC-
C 27) -RVCESQSHKF KGACMSNHNC ALVCRNEGFS GGRCRGFRHR CFCTRIC-
D .27 -RYVCESQSHGF KGACAMDHNC ALVCRNEGFS GGRCRGFRHR CFCTKLC-
E 27) -RVCESKSHGF RGMCARDHNC ALVCRNEGFS GGNCRGFRHR CFCTK LC-
F 277 -RVCESQSHKF QGPCVRDNNC GLVCKNEGFS GGKCRGFRRR CFCTKI| C-
G-27) -RVCESKSHHF KGPCAGDHNC AMVCRNEGFS GGNCRGLRRR CFCTRQC-
H 28 -RVCESQSHKF KGPCVGDHNC ALVCRNEGFS GGDCKGLRRR CFCTR LC-
I 27) -RVCESKSHNF KGPCSGDHNC ALVCRNEGFS GGDCKGLRRR CFCTRRC-

J -27) -RVCESKSHNF KGPCVSDQNC GMVCRNEGFS AGDCKGLRRR CFCTRSC-
* * * * * *  * *

Puc. 1. Bupignuweanna aminoKuciomuux nociiooenocmeil deghensunie oykosux: SP —
CUSHATBHULL NENMUO, Y OYHCKAX KITbKICHb AMIHOKUCTOMHUX 30NUWKIG (A.3.),; -R — nouamok
3pin02o nenmuoy, yuppu 36epxy — I0NIK aAMiHOKUCIOMHUX 3ANUWKIE, * — no3uyii yucmeinie;
KYPCUBOM 8UOLIEHO CNINbHI AMIHOKUCTOMHI 3ANUWKU

[MopiBHIOIOYM aMiHOKHCIIOTHI TIOCIIZOBHOCTI 3piMX MENTH/IIB, CTAB OYEBU/I-
HUM 3arajbHuii JEHTMOTUB, skuii Xxapaktepuuit s DEFLs: X, -C-X,-C-X,-C-X;-C-
X,-C-X,-C-X;-C-X,-C-X,,, ne C — uuctein ta X, — KiNbKiCTh aMiHOKUCJIOTHUX 3a-
ki, OTpUMaHi aMiHOKHCIIOTHI MOCTiOBHOCTI 3a MM JISKTMOTHBOM TIOJIIJIEHO Ha
nBi rpymu. [lepina rpyna i3 cTpykTyporo JetMoTuBy: X,-C-Xo-C-X;5-C-X;3-C-Xo-C-
X6-C-X-C-X;3-C-X | mae noBxuHY JaHItora 48 a.3., 10 Hel BXOIATh KJIOHU Ae]eH3u-
Hy A, BUsBJIEHI y Oyka micoBoro (Fagus sylvatica L.) Ta Oyka smoHckkoro (Fagus
crenata Blume). ¥V nentuniB ui€el rpynu Ha C-KiHII MiCTUTBCS acriapariHOBHiA aMiHO-
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KHACJIOTHUI 3amuinok. Jlpyra rpyna onucyeTbest JeHTMOTUBOM: X,-C-Xp-C-X5-C-X ;-
C-Xy-C-X(-C-X-C-X;5-C-Xy, no Hel Hamexath medeHswHU B-J, 3HalimeHi y mpen-
cTaBHUKIB poaiB: bepesa (Betula), Binbxa (Alnus), Ly (Quercus), I'opix (Juglans)
ta Kawran (Castanea). Ha BiaMiHy Bi momnepenHboi rpynu, NeNTUAX L€l TPyNu Ha
C-KiHIIi MOJIEKYJIN 3aBEPUIYyIOTHCSI BOCBMHUM IMCTETHOBMM aMiHOKHCIOTHUM 3aJIUIL-
KOM i MaroThb JOBKHHY 47 a.3.

[MopiBHIOOUM (i3NYHI TOKa3HUKHU TIENTHAIB, BU3HAYEHO, 1I0 X MOJEKYJISpHi
MacH € THUTMOBHMH Ul POCIMHHMUX Ne(eH3MHIB i B CepeqHbOMY 3MIHIOIOThCS Bil
5,23-5,49 xinolaneroH (k[la) 3 i30eNeKTPUIHIME TOUYKaMH B Mexax 8,52-9,20. Caii-
TeneundidHuii TOYKOBUI MyTareHes i3 3aMiHOI0 aMiHOKMCIIOTHUX 3JIMILKIB y MOCIi-
TMOBHOCTI neder3nHy pemicku Rs-AFP2, sxwii 3giticaimn De Samblanx G.W. 3 koe-
ramu, ToKasas, 10 B MOJIEKYJIi edeH3MHY iCHYIOTb IBa CyMiXKHIi CaliTH, Ba)JTHBI 1St
aHTu(yHrambHOT akTuBHOCTI [4]. [lepmmii caiiT yTBOpeHHIT aMiHOKWCIOTHUMH 3a-
JMIIKaMu: THpo3uH-38 (nosutis 38), geninananin-40, nponin-41, ananin-42, ni3uH-
44 Ta i3oneiiunH-46. Yci Li 3auIIKy, KpiM NPOoJiiHy Ta Ji31HY, BUCOKOTrinpodoOHi. Y
pa3i 3aMiHM TIO3UTHBHO 3apsMKEHOTO Ji3WHY y 44 TO3UIil Ha HeWTpaTbHUl TIOTa-
MiH, CIIOCTEPEKEHO iCTOTHE 3MEeHILIeHHsA aHTU(YHraabHOI akTUBHOCTI menTumy. Lle
CBITUUTH TPO Te, IO TO3UTUBHUIL 3aps B Iilf TiNSHII Ma€e BaKJINBE 3HAUCHHS. AHa-
JIOTIYHO, KOJIM y CepeliMHy KilacTepa Jpyroro caiirty, yrBopeHoro tpeoHinom-10, ce-
prHOM-12, nefiumHoM-28 i deninananiHoM-49, Oyyo BBeIeHO TIO3UTUBHUI 3apsij, Le
TIPU3BOIMIIO IO TIOCHIICHHS aHTU(YHTAIbHOT akTUBHOCTI [4]. BinTak i 3aranbHuii mo-
3UTUBHUIA 3apsi MOJIeKyJ Ae(heH3NHIB Mae BakInBe 3HaYeHH: [1]. Bucoki 3HaueHHS
MO3UTUBHOTO 3apsiny npu pH 7,0 MOXKyTh CBiTYMTH MPO BUCOKY aHTUMIKPOOHY ak-
TUBHICTh TienTHIiB. Y medensuniB A i B mie +7,6 ta +8,4 BigmosimHo. HaitHrmkdi 1mi
3HaueHHs +4,9 y nedensuny J i +5,2 y nedensuny H.

Amnaniz 6i6miorex kJJHK 6a3u dbEST mokasas, mo BusiBieHi DEFLs excmpe-
CYIOTBCS SIK iHIYKOBaHO, TaK i KOHCTUTYTHBHO, MEPEBaKHO y KOPEHAX Ta KOpi — poc-
JIUHHAX OpraHax, fAKi HalJacTile KOHTAaKTYIOTh 3 TMATOT€HHOK MIiKpoOioTOor
(Tabm. 1).

V nmeskux NepeBHUX BUIIB ieHTH(]IKOBAHO MO KiJibKa Pi3HUX Ne(eH3WHIB,
110 € TUTIOBUM JUI POCIMHHUX T'€HOMIB, aJyke Ne(eH3UMHHM Y HUX TMOJAHI pOAMHAMHU
reniB [8, 10]. BBaxkaeThcs, M0 cepel NOCHIIKYBaHUX BUIIB MOPAOKY BykomBiti, y
ny0a 3BMYaifHOTO Ha 1ieit yac, BUsIBJIEHO HaiipisHoMaHiTHimmii Habip DEFLs. Sk Bu-
nHo 3 Tabm. 1, ue nedensunm B, C i D. Haii0inbiny KinbKicTh KIIOHIB fedeH3nny B, a
ue 100 mocrninoBHOCTEH, AKi € iZeHTHYHUMH MiXk coboto Ha 100 %, 3HaiineHo y ny6a
3BUYAIHOTO, IO TAaKOX TPAIUIIOThCA Y TeHOMax: ay0a CKelbHOro (45 imeHTUYHUX
TMOCITiZIOBHOCTEI), KaliTaHa iCTiBHOTO (OJTHA MOCIiJIOBHICTh) Ta KallTaHa KUTalChKO-
ro (13 iZeHTUYHUX MOCIiTOBHOCTEN).

Jlnst BU3HAYEHHSI CTYTIEHsl iIEHTMYHOCTI Ta (DiIOreHeTUYHKUX 3B'A3KiB, OyJO
3[ificHeHO momnapHe MopiBHAHHA 10 aMiHOKMCIOTHUX MOCTiIOBHOCTE!H 3PLTNX METTH-
IiB 3HalimeHnx nedeH3wHiB. BHACTiIOK Takoro MOpiBHAHHS BU3HAYEHO HaliMEHIIa
YyacTKa TUBEpPreHIil Mixk nentumamu A i B, mo cranoButh 9,1 %, i HaBmaku, HaitOi-
JIbIlIe PO3XOUKEHHS 10 57,4 % BusBMIIOCS MiXk nedenznHamu J ta A. Bucoka yactka
izeHTHYHOCTI — 91,5 %, BU3HAYEHO MiXk TIOCITIZIOBHICTIO A, KA BUSABJICHA Y IBOX BH-
niB Oyka Ta mocnigoBHicTIO B y my6a i kamraHa, Mo 1ano 3MOTy BUIUTUTH iX B OKpe-
My rpyny Fagus (Tabn. 2).
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Taon. 1. DEFLs y npedcmagnuxie nopaoky bykouyeimi

Hazga Bujty 'YMOBHE 1103Ha-
No J\JI:"HI([:;EP;X yeHHs 3.0. EKcnpecig
3| ypairchka JIATUHCBKA GenBank ['DEFLsTaxims- B Oprati
KiCTb KJIOHIB
| |Bepesa nopnena| Betwlapendula eppgeagy gy [Kopenimninuac gopwy-
Roth. BAHHS! €KTOMIKOPU3H
2 bepesa mocko- | Betula platyphylla FG066825.1 1(5) KanmGiii
JMCTa Sukaczev
byk micoBuit | Fagus sylvatica L. | FR602335.1 A (32) Bpynbku y cnokoi
4 | Byk smoncermit | T i crenata—(ncesoasll| A (21) BuyTpiuma
ume Kopa
. . Alnus glutinosa (L.) Bynb6ouku
5 Binbxa kieiika Gaerth. FQ345240.1 H (34) opeHiB
. . . CV196236.1 E4) [lokpuBHa mikipka
6 |T'opix rpeuskuii | Juglans regia L. CV194784.1 F (3) oy

FR634505.1 B (100)

7 | ly6 seuvaitumit| Quercus robur L. |FN703154.1 C() |AmikarbHa mepucteval

FN723051.1] D (30) KOpeHIB
S Casuarina glauca .
8 Jly0 cipuii Sieber FQ364550.1 G(2) Byne0ouku kopeHiB
. | Quercus petraea |FN743590.1 B (45) Kopeni, BropunHa
9 [ MO exembrnii | =N Tiebl [EN7597231] (1) KCHTEMa,
Karurran icris- Castanea sativa CTe.6na "PH TOpAHCH-
10 o - AF417297.1 B (1) Hi Ta TpUOKOBOMY
HUH Mill. -
ypaxkeHHi
11 KaHETaH K- Castanea mollissima GO922774.1 B (13) Kopa, BTopunHa ¢o-
TaCbKUI1 Blume ema

3.¢.* DEFLs — 3pina ¢opma aedeH3uHOMOIi0HIX MOCITi JOBHOCTEH.

Taba. 2. I0enmuunicms ma ousepzenyia mixe nenmuoamu oeghen3unie

HaitHmk4a yacTka iIeHTHYHOCTI TIOCTiMOBHOCTI Ne()eH3nHy A BU3HAYEHO 3 1Ie-
(dersuHamu oepesn, nedersuHoM J — 59,6 % Ta nedersuHom 1 — 61,7 % BimnorimHo. 3a
TIEPBUHHOIO CTPYKTYpOrO ONM3bKIMHU MixK coboro € nedersunu C, D, E Ta F, inenrnu-
HIiCTb MK SIKUMHU CTAHOBUTB He MeHIue 76,6 % i siki Oysno o0'eqHaHo y Apyry rpymy —
Quercus. Pemra nenruaiB G, H, I Ta J yBiiiuum no rpynu Betula. |neHTraHICTD iX miep-
BUHHUX CTPYKTYp nopiBHioe He meHue 80,9 %. Jlo rpynu Betula 3a CBO€IO CTPYKTY-
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poro Gkt Takoxk nedersun tononi (Populus trichocarpa). Voro aMiHOKHCIOTHY
nocyigoBHicT Y GenBank nomano 3a Homepom XP 002325734.2. ®opmyBaHHS 1HX
IpyIN MOYKHA MPOCTEKUTH 32 (PLIIOTeHETHYHIM JIEPEBOM, sIKe TI00Y/I0BaHe Ha OCHOBI (i-

JIOTEHEeTUYHHX BilcTaHel Mk nedeH3nHaMu, sIKi IOpiBHIOBAIKCH (puC. 2).
|-Betula platyphylla (FG066825.1).pro
J-Betula pendula (CD278481.1).pro
H-Alnus glutinosa (FQ345240.1).pro
G-Casuarina glauca (FQ364550.1).pro
Populus trichocarpa (XP_002325734.2).pr
D-Quercus robur (FN723051.1).pro
E-Juglans regia (CV196236.1).pro
C-Quercus robur (FN703154.1).pro

F-Juglans regia (CV194784.1).pro
B-Castanea sativa (AF417297.1).pro
B-Quercus robur (FR634505.1).pro
A-Fagus sylvatica (FR602335.1).pro
Malus domestica (XP_008389119.1).pro
Eucalyptus grandis (XP_010043884.1).pro
Arabidopsis thaliana (NP178319.1).pro
Ginkgo biloba (Q670N7).pro
Picea glauca (QBRSS6).pro
Picea sitchensis (A9NRZ3).pro
SPI1B -Picea abies (Q8GTL2).pro
PsDef1-Pinus sylvestris (EF455616.1).pr

Raphanus sativus (U18556.1).pro

144.6 =71 T T T T T T 1
140 120 100 80 60 40 20 0 Amino Acid Substitutions (x100)

Puc. 2. Dinozenemuuni siocmani misic dehen3unamu pizHux 2pyn pociiun

Hanpuxmaz, iHmi mocmimoBHOCTI Ie(eH3UHIB IepeBHUX POCIUH, SIKi BUSABIIE-
Hi y 0a3i maHuX i sKi 3a (iTOTeHETHYHUMU BiICTaHAMU ONM3BKI MO Tpymu Fagus, €
nedemsuan Malus domestica Borkh. (XP_008389119.1) Tta Eucalyptus grandis
W. Hill ex Maiden (XP_010043884.1). [ToxioHy cTpykTypy 3 AeeH3NHAMU i€l Tpy-
i Mae aedeH3uH Tpap'aHol pocnunu — Pisymku Tans (Arabidopsis thaliana L.) (NP
178319.1). 3HauHy BiIMiHHICTb Y aMiHOKMCIOTHHX TIOCIiTOBHOCTSX MIiCTHUTH Ne(eH-
3uH Ginkgo biloba i nedeH3MHN POANHU COCHOBUX (Pinaceae), AKi, BiAMOBiIHO, 3HA-
XOJISITHCS TIOPSA HA iHIIIH T (hiIOreHeTUYIHOTO JAepeBa.

BucHoBkn. MixkHaponHa 0aza manux BLAST Ge3nepepBHO TOMOBHAETHCS,
TOMY HE BUKJIIOUEHO, IO Hajmasli OymyTh imeHTH(ikoBaHi HOBi aedeH3MHOMOmiIOHI
MOCITiIOBHOCTI Y JIEPEBHUX POCIIHH, SIKi TIOIaHI y TeHOMAaX BEJMKMMH TPyIaMH i 11ie
JIacTh 3MOTY pO3LIMpPIOBaTH iX Kinacudikauito. Ha ceoroani 3naiineHo 10 romosnoriy-
HUX aMiHOKUCJIOTHUX TOCTiIOBHOCTEH neeH3uHiB B 11 npenctaBHUKIB mopaaxy by-
KOLIBITI, TakMX sIK: Oepe3a MoBucIa, Oepe3a MIIOCKOINCTa, OYK JIiCOBHIA Ta OYK SMOH-
CbKHH, BiJIbXa KJelKa, ropiX rpeubkuii, 1y0 3BUUaitHmii, 1y0 cipuii, 1y0 ckelbHUH,
KamTaH ICTiBHUIA i kamTaH kuraiicbkuil. Lli KJIOHM neeH3nHIB TOAITIEHO 3a CTPYK-
TYPHOIO iIeHTUYHICTIO Ha Tpu Tpynu. [lepma rpyna Fagus 3 iIEHTHYHICTIO MiX Je-
(ernzunamu He meHie 91,5 %, npyra rpyna — Quercus (<76,6 %), Ta TpeTs rpymna —
Betula (<80,9 %). Ha ueit yac y npeactaBHuKiB ByKolBiTI BUSIBJIEHI KIIOHU TeHIB Jie-
(heH3UHIB, fKi MEPEBaKHO CEKBEHOBAHO i3 TKAHMH KOPEHEBOI CUCTEMH, TKAaHUH KOPH,
OpYHBOK, TIOKPUBHUX TKaHWH IUT0iB. KIIOHYBaHHA OKpEeMUX T'eHiB Ne()eH3VHIB, BUB-
YeHHsI X eKCIpecii 3a pi3HUX YMOB Ta NOCIi/DKEHHS BJIaCTHBOCTEN PeKOMOIHAHTHHX
MpOTeiHiB fanu 6 BUYEPIHI BiATOBIII Ha 3alTUTaHHS MIOA0 1X 0i0JI0TiYHOT AKTUBHOCTI
Ta 1X 3HAYCHHS Y MEXaHi3Max 3aXHUCTy B OKPEMHUX MpPEeACTaBHUKIB MOPSAKY Fagales.
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HOcunosuu IO.M. lepeH3uHONOA00HbIE MOC/IEA0BATEILHOCTH B FeHOMaxX

pactenuii nopsiaka BykousetHble (Fagales)

B mexnynapoanoit 6aze nanusix EST (Expressed Sequence Target) NCBI (CILHA) o6na-
pyxeno 295 k/IHK kioHOB, koTOpbie KOAUPYIOT AeeH3uHbl y pactenuii nopsaka bykorser-
Hble (Fagales). BoiBeieHHbIE aMIHOKUCIIOTHBIE TTOCIIE/IOBATEIIFHOCTH ITUX KJIOHOB pa3JielICHbI
Ha TPH IPYMIIbI COMIACHO CTPYKTYpHOI naentuuHocTy. [IpoBeiena oueHnka roMonoruy aMMHoO-
KHCJIOTHBIX MOCTIE/IOBATEIbHOCTEH Ae()eH3MHOB MEK Ty TPEACTAaBUTENSIMU PoJIoB: byk (Fagus),
bepesa (Betula), Onbxa (Alnus), 1y6 (Quercus), Opex (Juglans) n Kamran (Castanea). Onpe-
JIeJICHBI (PHIIOTEHETHYECKHE CBSI3U MEXK/Ty Jie(eH3MHAMHU Pa3HbIX IPYII PacTeHUid. Y cTaHOBIIe-
Ha KOHCEPBATUBHOCTb 26 aMMHOKHCIIOTHBIX OCTATKOB B Jie()eH31Hax nopsiika Fagales.

Kniouesvie cnosa: Fagales, renoM, ne(peH3MHONOA00HBIE MOCIEI0BATEIBHOCTH, JKC-
rpeccus, PUIOreHeTHYECKUe CBSI3H.

Yusypovych Yu.M. Defensin-like Sequences in the Genomes of Tree Plants

of the Order Fagales

In international database EST (Expressed Sequence Target) NCBI (USA) we have iden-
tified 295 cDNA clones encoding plant defensins in woody plants of the Order Fagales. The
amino acid sequences of these clones were divided into three groups according to their struc-
tural identity. Homology of amino acid sequences of defensins was determined between rep-
resentatives of such Genera as Beech (Fagus), Birch (Betula), Alder (Alnus), Oak (Quercus),
Walnut (Juglans) and Chestnut (Castanea). Phylogenetic relationships between different gro-
ups of plant defensins were established. Conservative amino acid residues in 26 defensins of
the Order Fagales were found.

Keywords: Fagales, genome, defensin-like sequences, expression, phylogenetic relati-
onships.
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