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wbfR On the other hand, all researched strains carda¥ital functions and species-specific genes,
notablyhapA, toxR, Hly, rtxGvhich are 100% inherited. 5 strains\@tholerae Olsolated in 1999
had tcpAE gene which is responsible for coregulated pilinoadhesion. There was wabeT gene
present in the genome of 9 (28,1%) strains, anb@@®%) strains had nmshAgene. Genome of 9
(28,1%)V.cholerae OXtrains lacked bottvbeTandmshAgenes.

Therefore, molecular genetic study of ¥Zholerae O1lstrains indicated absence of major
pathogenic genes in their genome, which allowslassify them as avirulent variants \dfcholerae
O1 Therefore, such cholera vibrios of O1 serogroap’tccause cholera outbreak so they are safe
from epidemiological point of view.

The results of PCR testing of 180cholerae non O%trains isolated from patients in Ukraine
in 2011-2013 indicated that genomes of all studirdins contained netxA, ace, zot,rstR, rstC,
tcpAE, wbeT, wbflgenes. Only 15% strains dL.cholerae non OTontained genensid, and 95%
strains had gendsapAandtoxR Most conservative genes \dfcholerae non Os%trains are genedly
andrtxC, which were found in 100% of studied strains.

It is worth mentioning that presence ldfy andrtxC genes in the genomes dfcholerae non
O1 and virulent/avirulen¥/.cholerae Olproves that they are critically important for ftioaing of
cholera vibrios. The results obtained also inditatd importance of gendmpAandtoxR since they
were found in 95 % o¥.cholerae non O%trains and in 100% &f.choleraeO1 strains.

After comparing the genome structure dtcholerae non Olwith the genomes of
virulent/avirulent strains o¥.choleraeO1 by major pathogenic genes, a significant differefroen
virulent strains and insignificant difference froavirulent strains was found. Both avirulent
V.cholerae Olstrains andVv.cholerae nonO1 strains don’'t have major virulence locuses @JX
RS2p, RS1p, TCP which are typical of virulent strains. Themaf such cholera vibrios can’t cause
cholera outbreak so they are epidemiologically .safehe same time, genomes of avirulent strains of
V.cholerae OlandV.cholerae norO1 were found very similar by presence of genes nesipée for
type specificity and persistencytxC, toxR, mshA, hapAly.

It is also important to mention that presence oéwdxrus in the genome of cholera vibrios is a
decisive factor betweeN.cholerae OlandV.cholerae nonO1, because it is present only in the
vibrios of O1 serogroup. Therefore, research indikahat biological properties and pathogenic
potential of studied cholera vibrio strains candbearly determined using only PCR method. This
allows PCR to be used as primary method in laboygboactice and increase the speed of cholera
vibrio identification.
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BIIJIMB IOHI3YIOYOI'O BUITPOMIHIOBAHHA
HA AKTUBHICTD B- I'VIIOKO3UJIA3HU B ITPOPOCTKAX
ARABIDOPSISTHALIANA (L.) HEYNH.

JlocipkeHo BIUIMB PEHTIEHIBChKUX MpoMeHiB B go3ax 0.5, 1, 2, 4, 6, 8, 1th 12Tp Ha akTUBHICTH P3-
rIroKo3uaasu B mpopoctkax Arabidopsis thalianallokasano, 1m0 peHTreHiBChKE BHITPOMIHIOBAHHS
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3MIiHIOE€ aKTUBHICTb [-TJIIOKO3HMIa3u. BusBieHo po301KHOCTI B MOKa3HUKaX P-TIIOKO3UOA3HOT
AKTUBHOCTI MpPU PI3HUX J03aX PEHTICHIBCHKMX NPOMEHIB. PO3TISHYTO MOKa3HUKH aKTHBHOCTI [3-
TJIIOKO3UAA3H, SIK MOJIEKYJIIPHUN MapKep Ha Jito 10Hi3yrouoi pamiamii.

Knrouogi crosa: penmeeniscoke onpominenns, Arabidopsis thalianagkmuernicme f-enoxozudasu

Beryn. B cepenoBumii mijloTOBaHOTO KOCMIYHOTO amapary Ha POCIMHHU i€ PSd HECHPUSTIUBHX
YUHHHKIB, TOJOBHUMH 3 SIKUX € MIKpOrpaBiTallis Ta pajialiiiHe BHIIPOMIiHIOBaHHS (KOCMiuHa
paniauis). KocMiuyHe BUNIPOMiHIOBaHHS B OCHOBHOMY IIPEJICTABJICHE 10HI3YIOUOK0 pajialli€o, 10 SKOi,
Ha psAy 3 IHIIUMH BUAAMH, BiJHOCATHCS PEHTICHIBCHKI MPOMEHI Ta raMMa BUIPOMiHIOBaHHS [24].
Jo3u ompoMiHEHHsT MOCTIHHO 3MIiHIOIOTHCS 1 3ajie)KaTh TOJOBHMM YHHOM BiJl PIBHA COHAYHOI
aKTHBHOCTI, TTapaMeTpiB OpOITH Ta PO3TALIyBaHHI KOCMIYHOTO anapaTy BigqHocHo 3emuri [13].

Bimomo, 10 pagiOpe3UCTEHTHICTh POCIMH 3aJCKUTh B BUAY Ta IHIAUBIAyaIbHUX
ocobnuBocted. JlochmimkeHHs BIUIMBY PEHTIeHiBChbKuX mpoMmeniB B go3ax 0.3, 10, 50ra 100 ['p Ha
JUCTKMA KBacosli 3BMYAHOI Ta KBAacOJi KapiMKOBOi MOKAa3ano, IO HaBiTh NPH BHCOKUX PIBHIX
paniarii, 3araqpHa aHaTOMIYHA CTPYKTYpa KBacoJji He Bifpi3HsuIacs BiJl KOHTpoJto. Jlumie nmpu 1031 B
100 I'p BizOyBanock 30iIbIICHHS YMCIa XJIOPOIJIACTIB B KINITHHAX Me30(ily Ta HAKOMMYCHHS B LIUX
CTpyKTypax (eHonpHHX crnodyK. OcKiUTbkH (EHONBHI CHIONYKH € NPUPOJHUMHU EKpaHaMH, sKi
3HIKYIOTh OKHCIIOBAJIbHI MPOLECH B KIITHHI, TNPHITyCKA€ThCS, MO BOHU OEpyTh yd4acTb Yy
paniope3nCTeHTHOCT] BUIIB KBAcOIi 3BHMYaiHOI Ta KBacousi KapiaukoBoi. [IpoTe, 3MeHIIeHHsT po3Mipy
XJIOPOIUTIACTIB Ta 3HIDKEHHS BMICTy XJIOpOo(iy IOKa3ye, M0 MpH BHCOKHX PIBHAX paniamii
¢dortocuHTE3 Bee kK Taku nopyyerbes [9, 10].

3aBasSKM 34aTHOCTI 3MiHIOBAaTH (i3i0NOTiYHY aKTUBHICTH y BiANOBiAb Ha CTpEC, MO iCTOTHO
3aJIeKUTh BiJ] MIACTUYHOCTI (QYHKI[IOHYBaHHS OpTraHeN, POCIHHU aJaNnTyIOThCs 10 YMOB KOCMiYHOTO
noneoty [3, 14, 20].Buau poaunu BrassicaceagapakTepusyrOThCs HAsSBHICTIO B KJIITHHAX O1TKOBUX
TiIEIb, IO € TOXIAHUMH TPaHyJISIpHOTO eHaoruiazMatuaHoro petukyinymy (IEP) i Tomy orpumanu
Ha3By EP-tineia. Born yTBoprotoThes sik nokanbHi po3mupeHHs ['EP, B skux HakomuayeThest 61710k
B-raroko3umasa, 10 € TONOBHMM  KommoHentom EP-timens [16, 21]. p-rmroko3umasa
(rmroxo3uarmokorigponaza, KO 3.2.1.21)HanexuTh A0 KIacy Tiiponas, MO KaTali3ye Tiapoii3 f-
TJIIOKO3UAHMX3B SA3KiB B apin- Ta ankin-B-D-riroxosunax, rmoxompoTeinax, rimokojdimigaxra B fB-
noxiOHuX oiirocaxapuaax [25]. Llei eH3uM mpuCYTHIH y KIITHHaX MPOKapioT Ta €yKapioT, aie
HaliMeHIe BUBYeHHWi B pociuH [1, 5, 23]. Bapro BiamituTH, mo Buau Brassicacea@paxaroTbcs
JOCTaTHBO CTIKMMH J0 ONpPOMIHEHHS 10HI3yrouoro paniariero.3riqo 3 qanumu HACA (CIIA) Ha
opOiTanbHil cTaHmii B MeXax KaOiHH KOCMIYHOTO KOpaliisi JO3H, AKi BIUIMBAIOTH HA MBI OPTraHi3MU
KOJIMBAIOThCA B Jiana3oHi Big 5 go 12 MxI'p 3a roauny [13]. BB nux 103 Ha pOCIHHU TOCTOBIPHO
HEBiIOMHI{, TOMy METOI0 HalIoi poOOTH OyJ0 HOCHiAWTH BIUIMB PEHTICHIBCBKMX MPOMEHIB Ha PICT
npopoctkiB A. thalianara ocHOBHHII MONIEKYIISIpHUI MapKep [-TIIIOKO3HIa3Yy.

MarepiaJ i MeTOIH T0CTiTKEHD

Konmponw. 3-ta 13-10008i npopoctku A. thaliana (L.)Heynkexo tumy Columbia (Col-O)ciyrysamu
KOHTpoJsieM. [IpopocTKH BUPOILYBaH 3 HACiHHA, sIKe OYJI0 MOTIEPEeIHBO CTEPHIITIZ0BaHE «O1TU3HOIO» Ta
70°#HHUM cMPTOM, HA arapu3oBaHOMY MiHepaibHOMY cepenoBuini MS [18] B nBox wamkax Iletpi
niamerpoM 12 cm; B koxHiH yami Oyno mo 200mpopoctkis. [Ipopoctku pocnu 3a ocsitiaenns 12000
ik (3 ¢oronepiomomM 16 romuH OCBiTIEHHS Ta 8 romuH TempsiBu) Tpu Temnepatypi 23+1 C ta
BiZTHOCHI# BoJjiorocTi mositps 67+1 %.

Hocnio. B nocnini mamu 3-ta 13-106008i npopoctku A. Thaliana (L.)Heynleko tuny Columbia
(Col-0).31000B1 TPOPOCTKH ONPOMIHIOBAIM PEHTTCHIBCBKMMHU TPOMEHsAMH Ha npuinani PYM-17
(motyxuicts mo3u 0,43cIp/cek), B no3ax 0.5, 1, 2, 4, 6, 8, 1€h 12Tp B okpemux yamikax [letpi amst
KOXKHOI 7103, B KoxkHil yammi Oyno mo 200 npopoctkiB. TemnepaTypa, yMOBH POCTY Ta OCBITICHHS
Oynu iIEHTHYHUMHU KOHTPOJTIO.

OnpomiHeHI MPOPOCTKH JociipkyBamu depe3 2 rogunu ta 10 ni6 micns onmpomineHHs. s
KOHTPOJIIO BUKOPUCTOBYBAJIHM MPOPOCTKU TOTO CaMOr0 BiKy, OJHAK HE OIMPOMIHEHi.

AKTHBHICTB B-TJIFOKO3U/1a34 BU3HAUYaM 32 MeTooM [17] 3 Mmoaudikamisimu. 100Mr npopocTkiB
A. thalianaromorenizyBanu B 1.5 M 0.05M docdarnoro 6ydepy (pH 7.0) Ta numanu Ha omaHy
roauny. [lotimM nentpudyrysanu nporarom 10 xs npu 8000g.Binbupanu mo 200Mkn cynepHaTaHTy,
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nonasanu 1o Heoro 200 mxa 0.1 M pozumny 4-HitpodeHnin-f-D-rmokonipanosuay na 0.1 M
tdocharnomy Oydepi (pH 7.0). TnkybyBamu B Tepmoctari npu 37°C mporsirom 40 xB. Peaxiiito
symuasn ofgaBaHHaM 0.25 MNa2CO3 (pH 9.0). BuzHaueHHS ONTHYHOI T'YCTHHHM NPOBOJAWIIM Ha
cnekrpodoromerpi CD-2000 npu moexkuui xBwini 420 M. KoHnenTparnito OifKiB BH3HAYaIH 3a
meronoMm bpendopa [11]. AkTuBHICTh B-TTIOKO3HMIa3u BU3HAYAIH 33 KUTBKICTIO 4-HITpOodEHOIY, STKUii
YTBOpIOETbCA Mmif dYac peakuii. OTpuMmaHi OAWHWII BUMIPIOBAaHHS BHpaxamn sk HM 4-
HiTpodeHomy/roa/mr 0Ky (nani OMUHUII aKTUBHOCTI).

VYci pocniau mMpoBOAMIM B TPHOX OiONOTIYHMX Ta TPHOX aHANITHYHUX NoBTopax. OnepikaHi
pe3yabTaté Oynmu cratucTuuHo AocToBipHi npu P< 0,05. Po3zpaxyHku Ta moOynoBu aiarpam
BUKOHYBAJTH 3a JIOTIOMOTO0 TIprKiIaaHoi nporpamu Microsoft Excel 2000.

Pe3yabTaTi A0CaiIKeHb Ta IX 00roBOpeHHS

VY xonTponi 3-1000Bi MPOPOCTKH Mald TEMHO-3€JIEHI CIM'SAONBbHI JIMCTKH 3 LiNBHOIO JHCTOBOIO
IUTAaCTHHKOIO, OBajbHI 3a (opmoro.llepBuHHNI KOpiHb MaB 3adaTKd OiuyHMX KopeHiB. 1371000Bi
NPOPOCTKH KOHTPOJIO Majl PO3ETKY MNpaBWIbHOI (OPMH, TOOTO Malld YOTHPH JIMCTKU PO3ETKH
oinbme 1 mm [7]. JIucTku po3eTku Oynu oBaybHI 32 GopMOI0, 3y04acTi 1Mo KpasiM Ta MaJld HACHYCHUIH
3eneHuid koaip. KopiHe ckiagaBcs 3 TOJIOBHOTO KOPEHS Ta PO3TalyKeHHX Oi4HMX KopeHiB.JlucTku
po3etkn Ta KOpiHb 3- 1 1371000BHX mpopocTKiB Oymm B Typropi. Ilicns ompomiHeHHS
PEHTIeHiBCBKUMHU poMeHsIME Mopdoorist 3- Ta 13-1000BUX IpOpPOCTKiB, BKIIOYAIOYH PO3MIp, KOJIIp
1 TyprUCTEHTHICTh JIUCTKIB PO3ETKH Ta NEPBHHHOTO KOPEHs OyJIH MOMAIOHI 10 KOHTPOJIO (IeTaTbHUIA
omrc Mopdororii Ta aHatoMil mpopoctkiB A. Thalianabyae nanuii B HaCTyITHOMY MOBiZJOMJICHHI).

AKTHUBHICTD B-TJIIOKO3HMJa3M B KOHTPOJBHUX 3-1000BHX mpopocTkiB craHoBmia 0,4207. axT.f-
[JIIOKO3WAa3Ha aKTHUBHICTh Yepe3 2 TOAMHHU Micisl PEHTI€HIBCHKOTO ONMPOMIHEHHS Pi3HUMH J03aMHU
3MiHIoBajack. Lli 3MiHM mokaszaHi Ha puc. 1. 30iibIICHHS A03U ONMPOMIHEHHS CIIPHUSUIO HENliHIHHOMY
MiABULICHHIO aKTHBHOCTI €H3UMY .

Hani npencrasieHi Ha puc. 1.o00paxyBaiu, NPUHAHSBIIN TOKa3HUKH aKTUBHOCTI B-TIIIOKO3UAA3H
B KoHTponi 3a 100%, a BenmuumHU 3MiH 1o go3ax — 3a X. HaiiBumy akTuBHICTBH P-Tiroko3ugasza
BusiBwia nipu go3ax 0.5, 8 12 I'p Ta Oyna BUIIOKO Bij KOHTpONIO OibIl, HiX B 1Ba pasu (puc. 2).
30iMbIIeHHST aKTHBHOCTI [-TIIOKO3MIA3U 4Yepe3 2 TOAMHU IICHIS ONPOMIHEHHS! PEHTEreHIBCHKUMH
NPOMEHSMH MOPIBHIHO 3 KOHTPOJEM MOXE CBIUYUTH HPO y4acTh LBOTO €H3UMY B PEAKLisX KIITHHU
Ha [Jifo ioHi3yrouoi pamiamii Ha psimy 3 iHIMMH cTpecamu. 30inblieHHS Kinbkocti EP-timens Ta
iIBUILICHHS aKTUBHOCTI B-rimoko3uaasu B A. thaliang mopiBHsHO 3 KOHTpOJIEM, COCTEPIraaoch MpH
MEXaHIYHOMY TIOIIKOKEHHI, MOiaHHI TpPaBOiTHMMK KOMaxaMH Ta TBapHHAMH, [ii MaTOTEHiB,
00poO1Ii XIMIYHUMH PEYOBHHAMH, 32 YMOB KJITHOCTATYBaHHS Ta Jii pEHTIeHIBCbKUX MpoMeHiB [12, 15,
19, 22].

3a pmanmmu Jmitepatypu mpu go3i 0.5 I'p kinmbkicts momkomkens JHK B TpumoboBux
npopoctkiB A. thalianagocsrana neBHOro moporoBoro 3Ha4eHHs, K€ KJIITHHU CIIPUIMANHN SIK CUTHAI
JI0 THIYKIIT Ta pearizaiii aJanTHBHUX PEaKLiii, B TOMY YHCII 10 aKTUBALl perapaTHBHUX cUCTEM [4].
OCKiTbKM B HAIIUX JOCTI/DKEHHSX HAWBWINA aKTUBHICTh [-TIFOK03uaa3u Oynma B 3-1000BUX
npopoctkax A. Thalianauepes 2 rogunu micis onpomineHss npu 1031 0.5p, MokeMO TPHUITYCTHTH,
110 TaKa J03a € CUTHAJIBLHOIO JJIsl aKTUBALI] MiABUILEHHS aKTUBHOCTI P-TIIIOKO3UAa3H.

VY xoHTponpHUX 13-1000BUX MPOPOCTKIB B-TiII0KO3KAa3Ha akTUBHICTH cTanoBmaa 0,380x. akT.,
110, 3TiAHO MEepepaxyHKy 3a BHILIE BKazaHoio Gopmyioro, ctanoBuTh 100%. PesynbTati BUusHAaUeHHS
aKkTUBHOCTI PB-Tiroko3unazu Ha 10Ty moOy micis ompoMiHEHHS Pi3HUMH J03aMH PEHTICHiBCHKHX
NPOMEHIB mpencTaBieHi Ha puc. 1 ta puc. 3. [IpoaHamizyBaBmIM AaHi, MOKEMO BBaXKaTd, MO [-
TJIIOKO3UAa3Ha aKTUBHICT OyJia HE TOCTOBIPHO BHUILIOKO BiJl KOHTPOITIO.

Hamu Bmepme mokazaHo, mo HaiOinbln peakTnBHOIO Oyma mo3za 8 I'p, edexT Biag sKoi
30epiraBcst BIpoaoBx 10cu 7i6 Big MOMEHTY ONpOMiHEHHA. AKTHBHICTH [-rmioko3upazuB 13-
J000BUX MPOPOCTKax 3a wLi€l no3u Oyna B 1,5 pasu OuUIbIIO0 Big KOHTPOI0. MOXEMO MPHUITYCTUTH,
mo B-TIoK03Uaa3a, K €H3UM, L0 HAICKHTH J0 KIacy Tigpoiia3, MiABUIIYE TiAPOJITHYHI MPOLECH,
AK1 CIIPAMOBYIOTBCS Ha B1THOBJICHHS KITITUHH MICJIS BIUIMBY PEHTT€HIBCHKUMH MPOMEHSIMH.

KrniTiHN pociuH akTHBHO pearyroTh Ha BIUIMB i0Hi3yrouoi pamiauii. OfHI€I0 3 TaKUX peakiiil €
3MiHa AaKTUBHOCTI CH3HMMIB, 30KpeMa TigpOJIITUYHUX. BCTaHOBIEHO 3aleXHICTh MiABHIICHHS
pHOOHYKJI€a3HOI aKTUBHOCTI BiJ /03 ONPOMIHEHHs 10HI3yrouoi pamiamii B oHTOreHesi Linum
58 ISSN 2078-2357Hayk. 3an. Teprom. Hai. iea. yH-Ty. Cep. bion., 2016 Ne 2 (66)



EKOJIOI'TA

usitatissimum 157106081 BereTaTWBHI POCIAMHU JILOHY TiAAaBaid Jiil Pi3HUX JI03 TOCTPOTO
pentrenisebkoro (1, 3, 5ta 15Tp) ta Y®-B onpominenus (4,5; 8,5;ta 12 xJ/[x/m?). [Tokaszano, 1mio i3
MOCTYIOBUM IiABHIICHHSAM J031 ONIPOMIHEHHS HA Pi3HHUX CTaJisIX OHTOTEHE3Y Ta B MPOIECi CTapiHHSI
BiIOYBa€ThCs MIiJIBUIICHHS AKTUBHOCTI PUOOHYKIICA3W B JIMCTKAX JIbOHY, SK BIIOBib Ha IO
KOPOTKOXBHJIBOBOTO Y®-B Ta 10HI3yI04Oro peHTTeHIBCHKOTO ONpoMiHeHHs [2]. BuBueHo nuHamiky
o-aMiJTa3HOTaKTUBHOCTIB KOPEHSAX pi3HOro Biky Pisum sativumumpu aii ramma mpomeniB. Hacinus
TOpOXY B MOBITPSHO-CYXOMY CTaH| ONPOMiHIOBAJIM TaMMa-IipoMeHsMu B no3ax 2, 5, 10, 5A’p. Uepes
12 ta 18 romuH Bij MOYATKy MPOPOIIYBaHHS HACIHHS BU3HAYaM aKTHBHICTH O-aMiJIa3UB NEPBHHHHUX
KOPCHSX IMTOXIMIYHUM METOJIOM. [3 30UIBIICHHSM JI03UM ONPOMIHEHHS AKTUBHICTh O-amija3u
3MEHIIyBaJach M0N0 KOHTpoto. [Ipu 1bOMy 3MEHIICHHS aKTUBHOCTI JaHOrO eH3uMmy Ha 18y
TOAMHY BiJ TIOYaTKy 3aMOYyBaHHs 3epHa Oyjo MOMITHUM, Hi)XK Ha 12y romuny. [lokaszaHo, 110
(YHKIIIOHYBaHHS -aMija3d BXOAUTH 0 KOMIUICKCY MEXaHI3MIB, siKi OepyTh ydacTh y MPOTHIII Ha
BIUTMB 10HI3yI0u01 pamiariii [8].

IMokazaHo, o npu 00poOLi KIHETHHOM Ta emiOPAaCHHOIIOM 32 KOPOTKOCTPOKOBOTO (10 OftHI€T
n06u) faedinuTy KucHiO 1 migBuIneHHUX KoHueHTpamisx CO2 aKTHUBHICTH [-TIIOKO3HIA3WB JIMCTKAX
PO3ETKH TPOPOCTKIB TOpoxy 3poctanma B 1,5-3 pasu Bim 5- mo 10-s1eHHOTrO BiKY, a MOTIM Pi3KO
3HWKYyBanach [6]. SIk Hamu JOCHIJKEHO, 4Yepe3 2 TOAMHU IIiCNs ONPOMIHEHHS aKTHBHICTH [3-
rmoKo3uaa3u B 3-moboBux mpopoctkax A. Thaliana mignimanace B 1,5-2,5 pasu mopiBHsSHO 3
KoHTposeM, a Ha 10Ty noOy micnsa ompomiHeHHs mazana. Lle Moxke cCBiUMTH MO Te, IO 3a TaKWil
nepiox 3axucHi peakuii pocnuHHuX kiaiTHH A. thaliana ma niro ioHi3yrouoi panianii HaOyBaroTh
aJIalITUBHOTO XapaKkTepy, KIIOUOBY POJIb B IKUX BUKOHYE B-TIIIOKO3UAa3a.

He 3Bakaroun Ha Te, 10 32 30BHILIHIM BUIJIAOM ONPOMIHEHHI MPOPOCTKH HE BiAPI3HSUIUCH Bix
KOHTPOJIIO, HA MOJIEKYJISIPHOMY DiBHI 3MiHM BifOyBalUCh, SIKi NMPOSBHIIMCH B 3MiHI aKTHBHOCTI f3-
[JIIOKO3UAA3H, L0 MOXKE OYyTH MOJIEKYJISpHUM MapKepoM Ha [0 ioHi3ytowoi pagianii. Hamu
MOKa3aHO, IO BIUIMB PEHTICHIBCHKUX IIPOMEHIB NPU3BOAUTH A0 30UIBIIEHHS AaKTUBHOCTI [3-
IF0KO3uAa3u. ToMy BBakaemo, IO I[EH €H3WM, SK TOJIOBHUM KommnoHeHT EP-tinmens, BUKOHYE
3axucHy (yHKIito B kiaiTuHax A. thaliana

3aJeXHICTh aKTHBHOCTI B-TJIOKO3MIa3H BiJ J03UM ONPOMIHEHHS € HEpPiBHO3ZHAYHOIO, TOMY
NHUTaHHS Tpo BinnoBiap pociauH A. thaliana Ha 103y peHTreHiBCHKMX MPOMEHIB 3aJIUINAETHCS
BiJIKPUTHM.

BucHoBkH

Jlis peHTreHiBChKUX MpoMeHiB B mo3ax 0.5, 1, 2, 4, 6, 8, 16a 12 I'p na npopoctku A. Thalianane
BIUIMBA€E HA 3MiHYy MOP(OJIOTii IUX POCIHKH.

OnpoMiHeHHS PEHTI€HIBCBKUMHU TpoMeHsMH B 1o3ax Bifg 0.5m0 12 I'p 3MiHIOE aKTHBHICTH [3-
rIII0K03Kaa31 B mpopoctkax A. thaliana Haii6inpein peakTuBHOIO [UIs X pociuH € 1o3a 8 ['p.
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C. M. Pomanuyx
WucrutyT 6oTanuku nmenu H. I'.Xonoanoro HAH Ykpawnbt

BJIMAHUE MOHMU3UPYIOIIEI'O U3JIVUEHNA HA AKTUBHOCTD B-TJIFOKO3M/IA3bI
B ITPOPOCTKAX ARABIDOPSIS THALIANA..) HEYNH.

HccnenoBaHo BIMsSHUE PEHTICHOBCKHX JIydei B mo3ax 0.5, 1, 2, 4, 6, 8, 10 12 'p Ha akTHUBHOCTH P3-
TIIOKO3uAa3el B mpopocTkax Arabidopsis thaliana ITokaszaHo, 9To0 peHTTEHOBCKOE OOIydeHHE
U3MEHSIET aKTHBHOCTh [-TIIOKO3WAa3bl. BEISIBICHBI pacxXoXICHUs B MOKa3aTelNsuX [-TIFOKO3HMIa3HON
AKTUBHOCTH TIPU Pa3JIMYHBIX JI03aX PEHTTEHOBCKUX JIydeil. PaccMOTpeHb TIOKa3aTeNin aKTUBHOCTH [3-
TJIIOKO3M/1a3bl KaK MOJIEKYJISIPHBIN MapKep Ha JelCTBUE MOHU3UPYIOIIECH paaraluu.

Kniouesvie crnosa: penmeenosckoe oonyuenue, Arabidopsis thalianagkmusnocme S-anioxosudasv
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S. M. Romanchuk
M. G. Kholodny Institute of Botany of NASof Ukraine

INFLUENCE OF IONIZING RADIATION ON THEB-GLUCOSIDASE

The article deals with the influence of X-ray rddia on thep-glucosidase activity oArabidopsis
thaliana3- and 13-day-old seedlings grown in the statiomarnditions.

The Brassicaceae family isharacterized by the presence of ER bodies irt plts, which are
derivative of granular endoplasmic reticulum. Thesearch demonstrates that an enzyfne
glucosidase with an ER retention signal selectivetcumulates inA. thaliana ER bodies.p-
glucosidase (EC 3.2.1.21) catalyzes the hydrolysiaryl- and alkylp-glucosides, releasing glucose
andaglycone.This enzyme is known to perform a ptote function in responses to different
unfavorable factors. The study has proved that BRids are highly susceptible and sensitive to
injuries, mechanical pressure, influence of toxigbstances, pathogen lesions, insect bites
andclinorotation. It has been recently reported themation of ER bodies ii\.thalianaroots is
sensitive to the influence of X-ray radiation sinteir quantity and size increase under X-ray
radiation. In addition, ER bodies develop greaterability after X-ray radiation at a dose of 8GleT
level of B-glucosidase in the ER bodies has increased. Ti#@yfd8rassicaceae is quite resistant to
irradiation. Therefore, the primary concern of tteésearch is to studythe effect of X-ray radiaton
the B-glucosidase actiion ofk. thalianaseedlings.

Seeds oA. thaliana(line Columbia) were sterilized and then sewntwMS'mineral medium.
Seedlings have been growing for 3 and 13 days. Sdriee 3-day-old seedlings were treated with X-
ray radiation in dose of 0.5, 1, 2, 4, 6, 8, 10 4AdGy on the unit RUM-17 (Russia) (dose rate 0.43
cGr/sec). Seedlings were examined for two hourdaf@old seedlings) and 10 days (13-day-old
seedlings) as exposed to X-ray radiation. The obigroup was composed of seedlings of the same
age but without such an exposure. To deterrfiigkicosidase activity we applied a modified method
of Matsuura et al. (1989), using the synthetic sabs p-nitrophenyp-D-glucopiranoside. The
absorbance was measured in a spectrophotometeor8pdd0, at 420 nm. Protein determinations
were performed colorimetrically (Bradford, 1976)uAit of enzyme action was defined as the amount
of enzyme which would release 1.0 mg of 4-nitromhean 40 minutes of reaction in 100 mg of
A. thaliana sample. All experiments were carried out in thraeldgical and three analytical
repetitions.

The conducted research showed thatleaves of 3iday-othaliana gedlings from control
group were small, round-shaped and of dark gretn.@tie main root showed emerging lateral roots.
In control group, the rosette of 13-day-old seagflinvas ofproper form. Besides, it was made up of
four leaves, each more than 1 mm in size.Theseteaere oval-shaped, serrated on the edges and of
rich green color. The root included a main root Arahching lateral roots. Organs of 3- and 13-day-
old A. thalianaseedlings did not show any signs of stress aftemyXradiation.

The effect offf-glucosidase on 3-day-old seedlings was 0.42 umits control group. After a
two-hour exposure to X-ray radiation of differendsés the effect op-glucosidasehas changed.
Results demonstated no correlation between a dosediation and enzyme activity.The high@st
glucosidase activity was detected at doses of ®.&nd 12 Gy. It has showed more than two-fold
increase as compared to control gropyglucosidase activity after exposure to X-ray rédiawas:
0.92 units at dose of 0,5 Gy; 0.97 units at dos@ Gfy; and 0.93 units at dose of 12 Gy. Other doses
however, had almost no influence on activity. Sackariability suggests that the difference could be
due to genetic factors. Cells Af thalianaseedling interpret a dose in 0.5 Gy as a signaititze
adaptive mechanisms and, above all, to activai@atipe system.

The measured effect @fglucosidase on 13-day-old seedlings was 0.38 ungscontrol group.
After a 10-day exposure to X-ray radiation of diffiet doses th@-glucosidase activity did not differ
greatly from seedlings under control. The higlfiegtucosidase activity was detected at doses of 8Gy.
It has demonstrated more than 1.5-fold increasepeoed to a control groug-glucosidase activity
after X-ray radiationdose of 8 Gy was 0.59 unitsvas first recorded that the most reactive dose wa
8 Gy, with the effect of which lasting for 10 daafter exposure to X-ray radiation.

Plant cells respond actively to the influence ofizing radiation. One of these reactions is the
change in enzyme activity, hydrolytic in particuldProvided thatp-glucosidase is the main
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component of ER bodies, we may assume that ER $@desthe original depositories of this protein
under the influence of irradiation as the indicataf the activity ofp-glucosidase after X-ray
radiation at a dose of 0.5, 1, 2, 4, 6, 8, 10 @h¢¥ as a molecular marker of ionizing radiationeéha
been considered.

Key words: X-ray radiation, Arabidopsis thalianaglucosidase activity
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VJIK 574.2
X. B. YEPYEHKO

MixBigomua J1abopaTopisi MOHITOPHHTY €KOCHCTEM A30BCHKOTO OaceiHy [HCTUTYTY MOpCBhKO1 OioJorii Ta
MeniTonoIbCHKOTO ASPHKABHOTO MEAAroTiYHOTO YHIBEpCUTETY iMeHi b. XMeNbHUIIBKOTO
Bya. ['eremancbka, 20, Memitomnons, 72312

BIIJIUB ITPUPOJHOI TA AHTPOIIOT'EHHOI TPAHC®OPMAIIII
HA PIYKOBI EKOCUCTEMM MIBHIYHO-3AXIJTHOI'O TPUA3OB' S

PiuxoBi ekocuctemu TepeOyBarOTh i MOCTIHHUM BIDIMBOM SK IPHPOJHHUX TaK 1 aHTPOIIOTCHHHX
nepeTBopeHb. Cepenl YMHHUKIB BUKIMKAHUX JIIOJICHKOIO TISIIBHICTIO CJil BUIITUTH 3apeTryTIOBaHHS
pycia pidku. B moemHaHHI 3 TIO0ANRHUMH 3MiHAMH KJIIMAaTy II€ TPH3BOASATH 0 HE3BOPOTHHX
TporeciB TpaHchopmMariii Sk TiIpoOTIYHNX XapaKTePUCTHK Tak 1 010I0TIIHOT CKIIaI0BOT PIUKH.

Kmouoei crosa:. cmix pivok, 3ape2yniosanms pycia, smina Kiimamy, ixmioghayua

Beryn. YrpomoBx TpUBajOTO IEpioAy 1 MOHWHI CTEMOBI pIYKHM MepeOyBarOTh MM IOCTIHHAM
BHKOPHUCTAHHAM Pi3HOMAHITHHX TOCHOAapPChKUX 3axoniB [4]. dpyra momosuua XX CT. Big3Haydamach
3HAYHUM BTPYYAHHSIM JIIOJUHHU y TIIPOJOTIYHUN PEKUM PIdOK , IPH YoMy Ha (OHI aHTPOIIOTCHHHIX
MEPETBOPEHb ICHYIOThH IIIJIKOM 3aKOHOMIpHI TpupoaHi 3MiHHM. OZHUMH 3 HHX € SK TPUPOIHA
nedopMaltis pycia Imij BIDIMBOM Pi3HUX JIaHAIMA()TOYTBOPIOIOUKX MPOLECIB, TakK 1 riodajbHa 3MiHa
KIiMary (mepepo3noin aTMOChepHUX OMaIiB Ta MiABHMIIEHHS TEMIIEPATYPH MOBITPS Y MPHU3EMHOMY
mrapi) [3].

[MoeaHaHHs BIUIMBY MPUPOJHUX Ta BUKIMKAHUX JIIOJICHKOIO JSUTBHICTIO YAHHHKIB Ha MPOIECH
TpaHchopmMariii piIKOBHX EKOCHCTEM IMOTPeOyIOTh BCE OUIBIT IETATHHOTO Ta KOMILIEKCHOTO
BuBUeHHS. CydacHe EKCTEHCHBHE BOJOKOPHUCTYBaHHS HAa MallMX pidyKaxX MPHU3BOJHUTH JIO TaKHX
HETaTUBHUX HACTIAKIB SK PYHHYBaHHS MPUPOIHUX OIOIEHO31B, a TaKOX BTOPHHHE 3a0pyIHEHHS 3a
paxyHOK HEPIBHOMIPHOTO IPOyKyBaHHs 6iomacu [5].

BusHaueHHS OKa3HUKIB O10JIOTIYHOIT CKIIQ0BO1, SIK OCHOBH CTA01TBHOCTI BOJHUX €KOCUCTEM, €
OJHHM 3 TOJIOBHUX IMTaHb IIOJO BiTHOBJIEHHS BOOHHX pecypciB [1]. TakuMm 4MHOM, aKTyaabHICTh
00paHoi TeMH cTa€ OiIBIT TOCTPOIO Ta BUMAarae HarajabHOTO JOCTiHKCHHS.

OCHOBHOIO METOI0O € BHSBJICHHS BIUIMBY 3aperyliOBaHHs Ta 3alpyJHCHHS pIiYoK Ha
Tpanchopmariito rigpoekocrucreM IliBHiuHO-3axigHor0 [IpHazos’ s Ha HOHI TPUPOTHUX 3MiH.

JlocsTHEHHSI TOCTABIICHOT METH 3BOJIUTHCS JIO HACTYITHHX 33]1a4:

*  TIPOCTEXKUTH NWHAMIKY XOJYy TEMIICPaTypHOTO PEKHMY Ta aTMOC(hEpHHX OmaaiB B OaceiHax
JOCITIIDKYBAHUX PIYOK;

*  TIpOaHaJi3yBaTH CTATUCTUYHY 3HAUYMMICTH KJIIMAaTOYTBOPIOIOUYNX YAHHHKIB Ta BHSABUTH TIOIAJTBIIII
TEHCHIIIT;

*  TIPOCTEXUTH JTOBTOTPUBAJI 3MiHH B TiIPOJIOTIYHOMY PEXKHUMI JOCTIHKYBAaHUX PIUOK;

*  OXapaKTepU3yBaTH CTaH PI3HOMAHITTSA iXTiopayHH IIiJ BIUIMBOM KOMIUIEKCY TMPHUPOIHUX Ta
aHTPOIIOTCHHMX 3MiH.
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