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PE®EPAT

JunuomHas padora: 39 crpanun, 14 pucyHkos, 1 Tabinua, 34 HCTOYHMKA.

KiroueBsie cioBa: akTuBHBIE (POPMBI KHCIOPO/1a, THAPOKCUIIBHBIN paJuKal,
CBOOOJHBIE AMUHOKHUCIIOTHI, OIIP-cnekTpomeTpus, JTUTHAPOITHIIAYM,
apabuorcuc.

OO0BekT uccnenoBanusi: npopoctku Arabidopsis thaliana (L.) Heynh.

Llenp: OLEHUTH CHOCOOHOCTH pA3JIMYHBIX AMUHOKHUCIOT BIHATH Ha
MPOIYKIHIO THAPOKCUIBHOTO paJuKaia B YCIOBUSX i1 Vitro v in vivo

Mertoasl uccienoBanusi: IIIP-ciekTpoMeTpurs ¢ HCHOJIb30BAHUEM CITHHOBBIX
nosyuek JIMIIO u ITOBH, BbIpamuBanue apaOuaoncuca B CTEpUIbHBIX YCIOBUSX,
aHanu3  HakoruieHnas A®PK B KIeTKax KOpPHA C  HCHOJIB30BAHHEM
MU (ITYyOPECHEHTHON MUKPOCKOIHUH U (DITyOPECHEHTHOTO 30HAa TUTUAPOITUANYM.

B xome paboThl ObLIO MOKazaHo, 4yro cMmech 1 mmonn/n Cu**/AK/H,O,
BbI3bIBAcT yBenmueHue OIIP-curnama IMIIO-HO B 70 pa3 mo cpaBHEHUIO C
KOHTpoJieM. ['MCTUAMH, IPOINH, aTaHUH U acllaparvH B KOHIIEHTpaUUUd 1 MMOJIb/JI
He BiustoT Ha OlIP-curnan. Ilpu pgoOaBieHMM aMUHOKUCIOT B CMECH,
TEHEPUPYIOLYIO0 THAPOKCUIIBHBIE PAIUKabL, acraparuH cHwkaeT JIIP-curnan Ha
90%, ananuH — Ha 95%, a ructuauH — Ha 80% MO CpPaBHEHHIO C KOHTPOJIEM.
OGpaGoTka mpopocTKoB apabuponcuca cmecblo 1 mmoms/n  Cu*”’AK/H,0,
BbI3bIBaeT HakoruieHne ADK B kineTkax KOpHEH, IPU ATOM 30HA JIEJICHUS SBIISIETCS
0oJiee 4yBCTBUTEJILHOM MO CPAaBHEHHUIO C 30HOM BcachlBaHUsS. B ciyyae KOHUMKOB
KOpPHEW MHTEHCUBHOCTh curHazna "D pe3ko Bo3pacTaeT ¢ yBeJIMYEHHEM BPEMEHU
nnky6amuu B Cu?”AK/H,0,, mocTuras MakCMMyMa Ha 75 MHH, IIOCIIE YETO CUTHA
PE3KO CHIKAETCS; B 30HE BCAChIBaHUA HAOMIOAETCA MOCTOSHHOE YBEIMYEHUE
bayopecuieHUMU. AMHWHOKHUCIOTHI MPOJWH, TUCTUAWH, ajJaHWUH M aclaparuH
CIIOCOOHBI CHHKATh F€HEPALNI0 aKTUBHBIX (DOPM KUCI0pOoaa B KOpHSIX Arabidopsis
thaliana ipu 00pabOTKE CMECSIMU, T€HEPUPYIOIIUMH THAPOKCUIIbHBIE PaJUKabl,
YTO MOXET OBITb HCIOJIb30BAHO B CEJIbCKOM XO34WCTBE W TPHU CEIEKUUU
YCTOMYUBBIX COPTOB.



PO®EPAT

JpimiomHuas padota: 39 craponak, 14 mamonkay, 1 Tabmina, 34 KpbIHILBL.

KirouaBbist CIOBBI: aKTHIYHBIS (DOPMBI KiCIapOay, TIAPaKCUIbHBI pajbIKal,
cBa0OIHBIS aMiHaKICIOTHI, DIIP-criekTpaMeTphIs, IBITiAPadTHIABIYM, apabiIomcic.

AG’exT gacienaBaHHs: IpapocTKi Arabidopsis thaliana (L.) Heynh.

MbTa: anaHie 3707bHACIH PO3HBIX aMIHAKICIOT YIUIBIBAIE HA MPaTyKIIbIIO
riipakciibHara pajablkaia Ba YMOBax in Vvitro 1 in vivo.

Metanb! nacnenaBanns: DIIP-criekTpaMeTpsis 3 BBIKAPHICTAHHEM CITIHABBIX
nactak JIMIIO 1 IIOBH, BeIpomuBanHe apaiforicica ¥ CTIPBUIBHBIX YMOBaX,
aHami3 HazanmamBaHHa A®K y kjerkax KopaHs 3  BbIKapbICTaHHEM
smiryap3cUsHTHAN MIKpacKamil 1 (pyap3cIHTHAra 30H1a JbITIpasThIIbIy M.

V xoa3e paboThl ObLIO IMakazaHa, mro cyMmech 1 mmons/n Cu?*/AK/H,0,
BoIkiIiKae mnaBeniudsHHe OIIP-cirnanmy JMIIO-HO § 70 pazoy y mapayHaHHi 3
KaHTpoJsieM. ['ICThIIbIH, MTpaliH, aJaHiH 1 aclaparid y KaHIPHTpaubll 1 MMOJb/1 He
VrsiBatois Ha OIIP-cirnan. Ilpsl qagaHHHI aMiHAKICIOT y CyMECh, sikasi TeHEpye
TAPaKCUIBHBIS paJbIKaibl, acraparit 3Hikae JI1P-cirnan Ha 90%, ananin —Ha 95%,
a ricteiibiH — Ha 80% y mapayHaHHI 3 KaHTpoJeM. Ampaloyka HpapocTKay
apabinoncicy cymeccro 1 mmons/n Cu?*”’AK/H,0, Beikiikae Hazanampanae ADK y
KJIETKaxX KapaHey, Mpbl IIThIM 30HA J3sUICHHS 3 sAyisienia OoJapll agdyBajibHal y
napayHaHHHI 3 30Hail YCMOKTBaHHS. Y BBINAJIKY KOHYBIKAY KapaHey IHTIHCIYHACIb
cirnany JII'D pa3ka y3pacTae 3 maseniusHHeM yacy iHkybamsi ¥ Cu?”AK/H,0,,
JacsAraroybl MaKCIMyMy Ha 75 XBUIiHE, ACHs 4aro CirHall pa3Ka 3HDKAella; y 30He
YCMOKTBaHHSI Ha3ipaela nacTasHHae napejiusHHe (HIayapIcUdHIil. AMIHAKICIOTHI
IpaJliH, TICTBIABIH, AJaHIH 1 acraparid 3/10JIbHbI 3HDKAllb T€HEPALIbII0 AKTHIYHBIX
dbopmay kicnapony Y kapaHHsix Arabidopsis thaliana nipbl anparioyubl CyMecsMi,
AKisl TEHEepYyIolb TIAPAaKCUIbHBIA paAblKallbl, IITO MOXa ObIb BbIKapacTaHa ¥y
CeJIbCKal raciajapupbl 1 Mpbl CEJIEKIIbIl YCTOMITIBBIX TaTyHKaY .



ABSTRACT

Diploma project: 39 pages, 14 figures, 1 table, 34 sources.

Keywords: reactive oxygen species, hydroxyl radical, free amino acids, EPR
spectrometry, dihydroethidium, Arabidopsis.

Object of research: seedlings of Arabidopsis thaliana (L.) Heynh.

Aim: to evaluate the ability of various amino acids to influence hydroxyl
radical production in vitro and in vivo

Methods: EPR spectrometry using DMPO and POBN spin traps, Arabidopsis
cultivation under sterile conditions, and analysis of ROS accumulation in root cells
using epifluorescence microscopy and the fluorescent probe dihydroethidium.

This work showed that a mixture of 1 mmol/L Cu?*'/AA/H,0, causes a 70-
fold increase in the EPR signal of DMPO-HO' compared with the control. Histidine,
proline, alanine and asparagine at a concentration of 1 mmol/L have no effect on the
EPR signal. When added to the mixture generating hydroxyl radicals, asparagine
reduces the EPR signal by 90%, alanine by 95%, and histidine by 80% compared to
the control. Treatment of Arabidopsis seedlings with a 1 mmol/L Cu*'/AA/H,0,
mixture induces ROS accumulation in root cells, with the division zone being more
sensitive than the absorption zone. In the case of root tips, the intensity of the DHE
signal increases sharply with extending incubation time in Cu®*/AA/H,0,, reaching
a maximum at 75 min, after which the signal decreases sharply; the absorption zone
shows a constant increase in fluorescence. The amino acids proline, histidine,
alanine, and asparagine are able to reduce the generation of reactive oxygen species
in Arabidopsis thaliana (L.) Heynh roots when treated with mixtures generating
hydroxyl radicals, which can be used in agriculture and in the selection of resistant
varieties.



