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PE®EPAT

JunuioMHas padota BkirovaeT: 49 ctpanuil, 10 pucyHKoB, 65 HCTOUHHUKOB.

NOHHBIE KAHAJIbI, YO-U3JIYUYEHUE, KOPHEBBIE 30HbBI, POCTOBBIE
TECTbBI, APXUTEKTYPA KOPHAI.

Llenp uccnenoBaHus — YCTaHOBUTb OCOOEHHOCTH BO3JAEHCTBUA Y D-U3ITydeHHUs
DKCHEPUMEHTAIBHOrO Y ®-1roja Majod MOIIHOCTH HA POCT U APXUTEKTYPY KOpPHEU
Arabidopsis thaliana (L.) Heynh.

OObekTaMu  UCCIEAOBAHMUS — SBISUIMCh  KOpPHU  5—10-IHEBHBIX IMPOPOCTKOB
Arabidopsis thaliana: Wassilewskija (WS-0, «Wild Type»); gorkl-1 (0OTCyTCTBYyET IeH,
KOAUpYIoHiA Hapyxy-Beimpsamisttonmi K -kanan GORK); gorkl-1 ¢ BO3MeENICHHBIM
K"-kananom GORK (Compl. gorkl-1); gorkl-1 ¢ 3ameHO# aMUHOKUCIIOTHI IIUCTCHHA Ha
cepud 1o 151 nonoxennto B ADK-uyBcTBUTENBRHOM caiiTe kaHana (GORK-C151S).

Meronbl uccienoBaHMS: KyJIbTHBUPOBAHHME apaOUAONCHCA B CTEPUIIBHBIX
ycioBusix; Y®-o0iayueHue mNpopocTKoB A. thaliana ¢ TOMONIBIO CBETOJUOJOB C
nojocor uznydenus: B oonactu 250-315 HM; peructpaiiusi npupocta kKopHsi B Imagel;
CTaHJApTHbIE METO/bl BapUALIMOHHON CTATUCTUKH ISl ONPENEICHUS TPEX OCHOBHBIX
MOKa3zaTelied apXUTEKTYypbl KOpHS: CpelHAs apupMeTHYecKas BEJIMYMHA, CpPEIHEe
KBaIPaTUYHOE OTKJIOHEHUE U OIIMOKA CpEeTHEN BETNUNHBI.

bruio nokazano, uto 06padoTka Y@ 10CTOBEpHO HHTMOUpOBaia MPUPOCT KOPHEH

apabujoncuca JHUKOrO THIA, YK€ HauuHasg € 5 MUHYTBl oOdyudeHus. CrTeneHb
MHTMOMpPOBaHUsl YCWUJIMBAjach C YBEIUYEHUEM BpeMeHu. Y gorkl-1 nHabmonancs
MOXOKUW pe3ynbTaT Inpu naerctBun Y@ cBbime 10 MUHYT, HO KpaTKOBPEMEHHOE
oOnyueHre B TeUeHHe | MUHYTHI YBEJIMUMUBAIIO IPUPOCT KOpHEH apabumoncuca Ha 20%.
B cBoro ouepenp, y muaun Compl. gorkl-I HaOm01an0Ch YMEHBIICHHE MPUPOCTA
KOpHe# mocie BozaeicTBus YD, HaunHas yxke ¢ 1 MuHyThl o0mydenus. 3amena [{uc-
151 na Cep B kaHane nenana pacTeHHS MEHEE UyBCTBUTEJIBHBIMU K 00paboTke YO B
auara3zoHe BpemMeHH OoT | no 10 MHUHYT MO CpaBHEHHIO C NPUPOAHBIM SKOTHIIOM.
Bo3zgelictue xxe YO Ha kopHU apabupgorncuca 6osiee 30 MUHYT 0Ka3alo0Ch JIETAIbHBIM
JUJISL BCEX U3YYAEMBIX JIMHUM.

AHaJIN3 U3MEHEHHsI apXUTEKTypbl KOpHSI MpHU Bo3AehcTBUU YD moKaszaj, 4To
HauOOJIBIIYI0 YyBCTBUTEIBHOCTD, U3 BCEX M3Y4YaeMbIX 30H, IEMOHCTPUPYET 30HA pOCTa
pPaCTSHKEHUEM.



PODEPAT

Heimmomnas padota yxmrodae: 49 craponki, 10 mamronkay, 65 KpbIHiI.

IEHHBISI KAHAJIbI, Y®-BLIIIPAMEHLEBAHHE, KAPAHEBBISI 30HBI,
PACTABBIA TOCTHI, APXITOKTYPA KOPAHA.

MbTa nacnenaBaHHs - ycTajisBalb acabmiBacii y3azesHHS Y O-BbllTpaMeHbBAHHS
sKcriepbIMeHTaNIbHara Y ®-apiéaa mManoil MaryTHacli Ha pocT 1 apXiTIKTypy KapaHEy
Arabidopsis thaliana (L.) Heynh.

Al'ektami  nmacnenmaBaHHs 3'ayssurics  kapaHi  5-10-a38HHBIX  TIpapoCTKay
Arabidopsis thaliana: Wassilewskija (WS-0, "Wild Type"); gorkl-1 (ancyTHiuae reH,
KaJaBaabHbl BOHKI-BBIIpOCcTBaIbHBI K -kanan GORK); gorkl-1 3 xamnencaBansiM K-
kaHanamMm GORK (Compl. gorkl-1); gorkl-1 3 3ameHaii amiHakiciaThl IBICTIIHA Ha
cepbiH n1a 151 cranosimysl y ADOK-anquyBanbsbM caiilie kaHana (GORK-C1518S).

Meranpl aaciieaBaHHs: KyJbThIBAaBaHHE apalIONCICy ¥ CTIPBUIBHBIX YMOBAX;
VY ®-BrinpaMeHbBaHHE NpapocTKay A. thaliana 3 namamorail cBeTNaapl€énay 3 majiacou
BhITIpaMeHbBaHHS ¥ BoOjacii 250-315 HM; paricTpalibis npeipocTy kopaHs ¥ Imagel;
CTaHJAPTHBIS METaJlbl BapbISLBIMHAN CTAaTBICTBIKI ISl BBI3HAYAHHS TPOX ACHOYHBIX
naka3yblKay apXiTIKTYpbl KOpaHs: CAp3HAS apblMETbIYHAs BEIIUbIHA, CAPIAHSIE
KBaJpaThluHAC A/IX1JICHHE 1 MTAMBLIKA CAPIAHSIN BEIIUbIHI.

beuto makazana, mto ampanoyka Y® mayHa iHri0ipaBasia MPBIPOCT KapaHEY
apaliIoTCICy J31Kara ThIY, YO MayblHAIOYbl 3 5 XBUIIHBI BbIlIpaMeHbBaHHs. CTyNeHb
1HT101paBaHHs y3MalHsIacs 3 NaBellYdHHEM raj3iHbl. Y gorkl-1 Hazipaycs magoOHbI
BBIHIK Tpbl J13estHHI Y@ 3Bbim 10 XBUIIH, aje KapoTKayacoBae BbIIPAMEHbBAHHE Ha
npaisary | XBUTIHBI NaBsUliYBajia MpbIPpOCT Kapan€y apabimoncicy Ha 20%. Y cBaro
yapry, y JHii Compl. gorkl-1 nHa3zipanacs namMsHIIPHHE OPBIPOCTY KapaHEY macis
Vy3n3essHHs Y@, nmayblHaoubl Y0 3 1 XBUIIHBI BblllpaMeHbBaHHA. 3aMmeHa Llpic-151 Ha
Cep y kaHasie pabina paciiiHbl MEHIII aa4yBajbHbIMI Jia anpanoyki Y@ y ablsna3oHe
yacy aa 1 mga 10 xBuUTiH y mapayHaHHI 3 HaTypajdbHbIM dKaTbilaM. ¥Y3a3esHHe x YD Ha
KapaHi apa6igorncicy 6oapm1 3a 30 XBUIIH anbIHyJacsi CMIPOTHBIM JUISl YCIX JIHIN, KIS
BBIBYYAIOIIIA.

AHami3 3MeHBl apXiTAKTypbl KOpaHs Mpbl y3a3esHHI Y@ mnakaszay, IITO
HaOONBIIYI0 aadyBajdbHACIb, 3 YCIX 30H, JPMAaHCTpye MEHaBITa 30HAa POCTY
PaCISKIHHEM.



ABSTRACT

The graduation project includes: 49 pages, 10 figures, 65 sources.

ION CHANNELS, ULTRAVIOLET RADIATION, ROOT ZONES, GROWTH
TESTS, ROOT ARCHITECTURE.

The aim of the study was to establish the peculiarities of the effect of UV
radiation from an experimental low-power UV diode on the growth and architecture of
Arabidopsis thaliana (L.) Heynh. roots.

The objects of the study were roots of 5-10-day-old Arabidopsis thaliana
seedlings: Wassilewskija (WS-0, ‘Wild Type’); gorkl-1 (lacking the gene encoding the
outward-rectifying GORK K™ channel); gorkl-1 with a compensated GORK K" channel
(Compl. gorkl-1); gorkl-1 with substitution of the amino acid cysteine for serine at
position 151 in the ROS-sensitive site of the channel (GORK-C1518).

Research methods: cultivation of Arabidopsis under sterile conditions; UV-
irradiation of A. thaliana seedlings using LEDs with an emission band in the region of
250-315 nm; registration of root growth in Imagel; standard methods of variation
statistics to determine the three main indicators of root architecture: arithmetic mean,
mean square deviation and mean error.

It was shown that UV treatment significantly inhibited the growth of wild-type
Arabidopsis roots starting from 5 min of irradiation. The degree of inhibition increased
with increasing time. In gorkl-I, a similar result was observed when UV exposure
exceeded 10 min, but short-term irradiation for 1 min increased Arabidopsis root growth
by 20%. In turn, the Compl. gorkl-1 line showed a decrease in root growth after UV
exposure starting from 1 min of irradiation. Replacement of Cys-151 with Ser in the
channel made the plants less sensitive to UV treatment in the time range from 1 to 10
min compared with the natural ecotype. Exposure of Arabidopsis roots to UV for more
than 30 min was lethal for all studied lines.

Analyses of the changes in root architecture under UV exposure showed that it
was the tensile growth zone that showed the greatest sensitivity of all the zones.



