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PEDEPAT

[AnnnomHas pa6ora 50 c., 18 puc., 32 NCTOYHMKOB.

AKTUBALUMA  KACMA3O0MNOAOBHbIX CUCTEM TPV PA3BUTUN
3AMPOrPAMMUPOBAHHOM  KJIETOUHOW TUWBENN Y BbICLUMX
PACTEHUIA.

KntoueBble CcnoBa: 3aco/ieHue, CTpecc, apabuforncuc, TsXenble MeTalibl,
(h1yopecueHLms.

OOBEKT uncCnefoBaHMA: KOPHW NPOPOCTKOB apabupaoncuca (Arabidopsis
thaliana L. Heynh) akotuna Wassilevskija (WS-0, «AuMKuMin Tun»), a Takxke
HOKayTHbI MyTaHT gorkl-1 (gatedoutwardly-rectifying K™ channel), nuiueHHbIR
(hYHKUMOHA/TIbHOTO Hapy>XYy-MPOBOAALLEr0 Ka/IMEBOrO KaHasa.

Llenbto HacTosilie paboTblObINO YCTAaHOBMIEHME XapaKTepa akTusauuu
Kacnasonogo6bHbix cucteM npu passutum 3KIT, MHAYUMPYEMOI BO3AECTBMEM
FMAPOKCUIbHBIX PaAVNKANoB, 3aconeHus n Ni%*,

MeTofbl MCCnefoBaHWSA: KyNbTUBMPOBaHME PacTeHWA, (yopecLeHTHas
MUKPOCKOMUS.

OKCUOATUBHBIN CTpecCc UHAYUMpYeT Mopdonornyeckne cumntomsl 3K 1
aKTUBaLMIO npoTeas B pPuU3ofepMuce, MPOrpeccupytolime B TedeHWe 2 CyTOK WU
NPUBOAALLME K NMPAKTUYECKM MOMIHOMY OTMUPaHUIO pusogepmuca. Jons KNeTok ¢
cumntomamy 3KIT 6blfa 3HAYMTENIbHO BbILE Y PacTeHWA AMKOro Tuna, Yem y
pacTeHniigorkl-1, JfMWeHHbIX HapyXy-NpoBOAALLEr0 Ka/IMeBOro KaHana WU
pacTeHuin rhd2, NMWeHHbIX CUCTEMbl CUHTE3a 3K30reHHbiX APK (HALPH-
okcugasbl Tvna C). 370 yKasbiBaeT Ha BOBJiEYeHMe 6efiKOBbIX NPOLYKTOB reHOB
gorkl-1 n rhd2 B pa3sutne 3KIT B KopHe. CTpecc, Bbl3blBaeMbliA flETa/IbHOM
KOHUEHTpaumelr  MOHOB  HWKeNns,  NPUMBOAUT K MNPOrpeccupytolmm
MOP(ONOrNYECKUM  U3MEHEHUAM  BHYTPU K/IETKM W MHAYKUMW  MPOTeas,
xapakTtepHbIM an1a 3KIT. [aHHble MpoLecchl pasBMBatOTCA Mef/IeHHee Yy pacTeHu
gorkl-1, NMWEHHbIX HapYXXy-MPOBOAALLEr0 Ka/MEeBOr0  KaHasa.3acoseHue,
Bbl3biBaemoe 400 wmmone/nNaCl, npuvBoANT K  ObICTPOMY  PasBUTUIO
MOP(O/IOrMYeCcKMX 1M Groxnmmyecknx npusHakos 3KI, KOTOpble MPOABAAOTCA
cnabee y pacTeHuiirhd2, nMLWEHHbIX CUCTEMbI CUHTE3a 3K30reHHbIX APK.
3aconeHue, Bbi3biBaemoe 100 mmons/n NaCl, npuBoAnUT K BbICTPOMY PasBUTUIO
MOP(ONOrnyYecknx 1 buoxmmmyecknx npusHakos 3KI, KOTOpble MPOSABASHOTCA
cnabee y pacteHuingmkoro TunaWs., KopHeBble BOMOCKM [AEMOHCTPUPYIOT
60/bLLUY0 CKOPOCTb nosB/eHns cumntomoB 3KIM npu abuoTUYECKNX CTPECCOBbIX
BO3MENCTBUAX, YeM 3pefible aTpMxo61acTbl, YTO MOXET ObITb CBS3aHO C 6Gosee
BbICOKUM YPOBHeM MeTab0/iM3Ma B 3TUX KIETKaX.



PODOEPAT

ApinnomHas npaua 50 c., 18 man., 32 KpbIHiL.

AKTbIBALbIA KACMA30MOAOBHbIX CICTAM TPbl PA3BILLI
3AMPAPAMABAHAN KNETKABAW IMEBE/I Y BbILLU3ANLLBIX PAC/IH.

KnouaBblsi  CNoBbl:  3acajieHHe, CTPac, apabifoncic, UsKKIS MeTabl,
(hnyapacuaHLbli, paablsubls.

AG’eKT [pacnefiaBaHHs: KapaHi npapocTkay apa6igoncic (Arabidopsis
thaliana L. Heynh) askotuna Wassilevskija (WS-0, «a3iki Tbin»), a Takcama
HOKayTHbIX MyTaHT gorkl-1, nas6ayneHbl (QyHKLUbIAHa/IbHAra BOHKI-SKas
npasoAsilpb Kaniesae KaHana .

MaTalh canpayfgHain npaupl 6bI10 ycTansaBaHHe Xapaktapy akTbiBaubli
Kacrnasonogo6HbIX cicTam npbl  passiuyi 3K, MHOYUMPYEMOR  y3A3eAHHEM
FMAPOKCUIbHBIX pafblkanay, 3acaneHHs i Ni? ™.

MeTafbl [JacnefaBaHHA:  KynbTblBaBaHHe  pachiH,  qiyapacu3HTHas
MiKpacKanis.

OKCuAaTUBHbBIA  CTP3C iHAYKYe Mapganariydbia - cimntoMbl 3K i
aKTbIBaLbIt0 MPOTeas y pu3ofepmuce, nparpacaBasibHbIs Ha npausary 2 cyTak i aKis
MpbIBOA3ALUL Aa MpakTblYHA MOyHara agmipaHHsa pusogepmuca. [ons KneTtak 3
cimntomami 3KIT 6blna 3HayHa BbIWA Yy pacniH A3ikara Tbiny, YbiM Yy pachiH
gorkl-1, nasbayneHbiX BOHKi-iKas npaBoA3ilpb KanieBae KaHana i pacniH rhd2,
nasbaynieHbIX CICTaMbl CiHT33y 3k3areHHblXx APK (HAL®PH-okcmpaassl Toiny C).
[9Ta Maka3Bae Ha YusdrBaHHe OS/KOBbIX Npagyktay reHay gorkl-1 i rhd2 y
pasgiyué 3KI y kopaHi. CTpac, fAKi BblKMikaeyla CMAPOTHa KaHL3HTpaLbIsi
IOHay HiKens, NpbIBOA3ILb Aa nparpacaBa/ibHbIM MapdanarivyHbiX 3MeHay YHYTpbI
KNeTki 1 IHAYKUbli npoTeas, xapakTapHbiM ans 3KI. [afseHbis npauachl
pasBiBatoLiLia NaBosibHen y pacniH gorkl-1, nasdayneHbiX BOHKI-AKas MpaBoA3ilb
KaslieBae KaHasa. 3acasieHHe, BblknikaHae 400 mmosnb / 1 NaCl, npbiBoasiub Aa
XyTKara passiyyto MapdganariyHblx 1 6iaxiMiyHbIX npblkMeT  3KIT,  dKis
npasynaiouua cnabein y pacnid rhd2, naszéayneHbiX CiCTAMbl CIHT33Y 3K3areHHbIX
A®K. 3acaneHHe, BbiknikaHae 100mmonb / n NaCl, npbiBoA3iub Aa XyTkara
pasBiuLo MapganarivHbix i GigximiyHbiXx npbikmeT 3KIT, fAkis npasynswouua
cnabent y pacniH gsikara Teiny WS, KapaHéBblf BaaCiHKi A3MaHCTPYHOLb BAJIKYHO
XyTKacup 3'ayneHHs cimntomay 3KIT npbl abifTbI4HbIMI CTP3CaBbIX Y3A3eAHHSX,
YbIM CTa/Iblsl aTPMUX06/1ACTbI, LUTO MOXKa ObliLb 3BSi3aHa 3 60/IbLL BbICOKIM Y3POYHEM
MeTabaniamy Yy raTbiX KneTkax.



ABSTRACT

Diploma work 50 p., 18 fig., 32 sources.

ACTIVATION OF CASPASE SYSTEMS UNDER DEVELOPMENT
PROGRAMMED CELL DEATH HAVE HIGHER PLANTS.

Key words: salinity, stress, Arabidopsis, heavy metals, fluorescence,
radiation.

The object of study: the roots of seedlings of Arabidopsis (Arabidopsis
thaliana L. Heynh) ecotype Wassilevskija (WSO, "wild-type™) and knockout
mutant gorkl-1 (gated outwardly-rectifying K* channel), devoid of functional out-
conductive potassium channel .

The aim of this work was to determine the nature of caspase activation in the
development of such systems PCD induced by exposure to hydroxyl radicals,
salinization and Ni*".

Methods: cultivation, microscopy, fluorescence.

Oxidative stress induces morphological symptoms of PCD and activation of
proteases in rizodermise progressing for 2 days and lead to virtually complete
withering away rizodermisa. Percentage of cells with PCD symptoms was
significantly higher in wild-type plants than plants gorkl1-1, deprived outwardly-
conductive potassium channel and plants rhd2, deprived of exogenous synthetic
afc (NADPH oxidase type c). This indicates the involvement of the protein
products of genes and gorkl-1, rhd2 the development of PCD in the bud. Stress
caused by a lethal concentration of nickel ions, leads to progressive morphological
changes within cells and induction of proteases specific to PCD. These processes
develop more slowly in plants gorkl-1, deprived of outside-conductive potassium
channel. Salinity caused 400 mmol / | NaCl, leading to the rapid development of
morphological and biochemical features ofPCD, which have less plants rhd2,
deprived of exogenous ros synthesis. Salinity caused 100 mmol / | NaCl, leading to
the rapid development of the morphological and biochemical signs PCD that have
less wild-type plants WS Root hairs exhibit a great rate at the onset of symptoms
PCD abiotic stress conditions than mature atrihoblasty that may be associated with
higher levels of metabolism in these cells.



