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OBILIAA XAPAKTEPUCTUKA PABOTDI

Marwucrepckas guccepTaius cocTouT u3 122 crpanuii, 18 pucyHKoB, 3 TaOIuUIbI,
200 UCTOYHUKOB JIUTEPATYPHI.

[lepeuenp KIIIOUEBBIX CIIOB: aKTUBHBIE (OPMBI KHcIopona, L-ackopOuHoBas
kucnorta, Arabidopsis thaliana, KOpeHb pacTEHUM, TUAPOKCUIBHBIEC PpPATUKAIIbI,
MEPEKUCh BOJOPOAA, IPOTEOMHUKA, OCMOTUYECKUI CTPECC, 3aCOJICHUE.

OO0bexT uccnenaoBanus: kopuu Arabidopsis thaliana L. Heynh. skotuma Col-0.

[ens: ananu3 MoauduUKaNK dKCIIpeccun 0eMKoB KOpHEH Arabidopsis thaliana
L. non neiictBuem o6pabotok ADK, sk30reHHBIM ackopOaTOM U MOECIbHBIMU
a0MOTUYECKUMH CTPECCOPAMH.

[Ipenmer wuccienoBaHus: 3aKOHOMEPHOCTH (PU3HOJIOTMYECKUX HU3MEHEHUH U
MpoTeOoMa KOpHA BBICIIMX pacTeHud moxa aeiictBueM L-ackopbata, H,0O,,
TUAPOKCUIIBHOTO paJiIKalia, XJIopuaa HaTpusi, D-copouTona.

Metoapl uccnenoBaHus: POCTOBBIE TECTHI C 3aMEHOUM CPEAbl in Vitro, METOIbI
BbIICJICHHSI O€JIKa, TPUIICUHU3ALUSA, KUAKOCTHAS XPOMATO-MACC-CIIEKTPOMETPHSI.

B xozle mpoBeleHHBIX OMBITOB OBLIM BBISBICHBI (PU3UOJIOTHYECKUE PEAKITUU
KOpHSl B OTBET Ha MPUCYTCTBUE B CPEIE CMECEH, FeHEPHUPYIOIUX THAPOKCUIIBHBIE
paaukansl, L-ackopbaTta nu abuoTuueckux crpeccopoB. B Hu3kux koHueHtpanusax AK
(<1 MmM), CITP (0,1 MM), H,O, (1 MM), D-copbut (<251 MOcm/Kr) cTUMyIupoBacs,
a B 00Js1ee BBICOKMX KOHIIEHTpPAIUSIX — 3aMeIJISIIICS pOCT KopHs Arabidopsis thaliana L.
Heynh. Bce nporectupoBannbie koHIieHTpaiuu NaCl BeI3bIBaIM CHUKEHUE CKOPOCTH
pocta KopHs. AHaM3 TudPepeHImanIbHON SKCITPECCHH MPOTEOMa KOPHEH BBISIBUI 768
yHUKanbHbIX 0enkoB. O0pabotka ADK, D-copoutom n NaCl Bbi3biBasia B OCHOBHOM
CHWXEHHUE 3Kcrpeccuu OenkoB, a AK — mnosbilieHue, npudeM 3(Q@PEeKT MOBBIILICHHS
KOHIIEHTpAaIMH1 Ha dKcpeccuto mpu 00padotke CI'TP Ob11 criabee BeipakeH, yem y AK.
N3Menenuss mpoTeoma mOA JIEMCTBHEM BBICOKHMX ypoBHed L-ackopbara, H,O, u
cMecel, TeHepUPYIOUIUX TUIPOKCUIIbHBIE PAJUKalibl, HOCUJIM KauYE€CTBEHHO CXOXKUU
XapakTep: TMOAABIUIACH OKCIPECCHs CHUCTEM, YYacTBYIOIIMX B METa0O0Iu3Me
[IUTOTJIA3MATHYECKUX OEIKOB M BO3pacTaia dKCIpeccus OEIKOB, OTBETCTBEHHBIX 3a
CUHTE3, (POJAMHT ¥ TPAHCTIOPT MUTOXOHAPHUAIBHBIX O0eNKOB. [Ipu 3TOM OONBIINHCTBO
OeJIKOB CO CHIKEHHOM 3kcmnpeccueil B BapuanTtax ADK n abuotuyeckux crpeccopon
OTHOCWINChL K (DYHKIIMOHAJIBHBIM TpYIINaM, Yy4YacTBYIOIIMM B  TEPBUYHOM
MeTaboMu3Me,  peakuMsX Ha  CTpecc W TNONJEPKAHUM  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHOTO OajaHca KJIETKU, KJIIETOUHON CUTHAIM3ALIIH.



ATI'YJIBHAS XAPAKTAPBICTBIKA PABOTbDI

Maricrapckas JpicepTanblsl ckiaa3eHa 3 122 craponak, 18 mamronkay, 3
Ta0iikl, 200 KpBIHIIL TiTapaTyphl.

[lepanik KITIOYaBBIX CIOY: aKTBIVHBIA (GOpPMBI Kicnapoay, L-ackapOiHaBas
kicnara, Arabidopsis thaliana, xopaHb paciiH, TIAPAKCUTHHBIA PaIbIKAIIbI, TIEPAKCIT
BaJapoAay, MpaTIOMiKa, aCMaThIYHBI CTPIC, 3aCaJICHHE.

AG’exT nacnenaBaHHs: KapaHi Arabidopsis thaliana L. Heynh. sxateimy Col-0.

Mbra: anam3 Majbidikanbli SKcnpacii kapanéy Arabidopsis thaliana L. y ankas
Ha Y3/3esiHHE aKThIYHBIX (hopMmay Kicaapoidy, sk3areHHara L-ackopOaty 1 MaIdabHBIX
a01ATBIYHBIX CTpACapay.

[IpaameT nacnenaBaHHA: 3aKkaHaMEpPHACII (131sU1ariYHbIX 3MSHEHHAY ITpaTa0oMa
KOpaHsl BBINDUINIX paciiH mnajx y3azesHHem L-ackapOara, H»O,, rigpakcuibHara
paabIKaia, XJiapblia HaTpbist, D-capOiTy.

Mertaspl qacieiaBaHHs: pacTaBblisi TICTHI Ca 3MEHAM acsipoJI3s in Vitro, METaJIbl
BBII3SUICHHA OSUTKY, TPBITICIHI3AIIbIS, BaIKaCHAs XpaMaTa-Macc-CIeKTPaMETPhIAL.

VY BBIHIKY TIpaBeJ3eHara JjacjelaBaHHs ObUIl BBISYJIEHBIS (Pi3isUTarigyHbIs
pRaKLbIl KOpaHs paciiH Ha HasgyHACUb Yy acsIpoAa31 akThIYHBIX (popmay kicmaponay, L-
ackopOary 1 abIAThIYHBIX cTpacapay. L-ackapOar y Hi3KiX KaHLIPHTpabix (<1 MM),
CITP (0,1 MM), H,O, (1 MM), D-cap6iT (<251 MOCM/KT) BBIKJTIKa€ CTBIMYJISLIHIO, a ¥
BBICOKIX KaHIPHTpAIbISIX - 1HTi0IpaBaHHE pocTy KopaHs Arabidopsis thaliana L.
Heynh. Amnaniz apidepsHIbiiiHail dKcnpacii BbIsABYY 768  yHIKaIbHBIX OSUIKOY.
Amparnoyka A®K, D-capGitam 1 NaCl BbIKIIKaJia TaJOYHBIM YbIHAM 3HIKOHHE
sKcmpacii 05Ky, a AK — maBbIHHEE, TIPBI TITHIM 3(DEKT KaHIPHTPAIIBII Ha HKCIIPACITO
npsl anparoyke CI'TP Ob1y MeHin nmakasassl, ybiM 11 AK. 3MsiHEHH1 mpaTsoma naj
y3II3esTHHEM BBICOKIX y3poyHsay L-ackapbarta, H>O, 1 cymecel, siKii TeHEpBIPYLb
TAPaKCUIbHBIA PaJIbIKaJbl, HACUII SIKacHa MaJo00HbI XapaKTap: FKCIpPeCid CICTIM, SKis
ya3enpHIYaoNb y MeTalaizMe OsIKOY IbITaruia3Mbl, Majayisuiacs, 1 y3pacTania
AKCTIPACIS OSUIKOY, alKa3HBIX 3a CIHTI3, (DOJABIHT 1 TpaHCHAPT MITaXaHAPBISITHHBIX
Osuikoy. [Ipbl raThIM GoJbIIIACITE OSUIKOY ca 3HIKaHHAM dKcTpacistil y BapbisHTax ADK
1 a0IATBIUHBIX CTpAcapay Hauexana Jaa (QYHKI[ISHATBRHBIX TPyN TepIiiacHara
MeTabanizMy, pIaKilblid Ha CTPIC 1 NaATPbIMAHHI aKiCIsUIbHA-aiHAYIsIbHara OanaHnca
KJIETKI 1 KJIeTa4Hal CirHajIi3arbll.



GENERAL DESCRIPTION OF WORK

Master’s work contains 122 pages, 18 figures, 3 table, 200 references.

Keywords: reative oxygen species, L-ascorbic acid, Arabidopsis thaliana, plant
root, hydroxyl radicals, hydrogen peroxide, proteomics, osmotic stress, salt stress.

Object of reserch: Arabidopsis thaliana L. Heynh. ecotype Col-0 roots.

Objective: analysis of Arabidopsis thaliana L. root proteome changes in
response to a treatment with exogenous L-ascorbate and reactive oxygen species.

Subject of research: patterns of physiological changes and proteome of the root
of higher plants under the action of L-ascorbate, H,O,, hydroxyl radical, sodium
chloride, D-sorbitol.

Research methods: in vitro medium exchange growth test, protein isolation
methods, trypsinization, liquid chromato mass spectrometry.

The experiments of this study resulted in the identification of plant root
physiological reactions to the presence of L-ascorbate, reactive oxygen species and
abiotic stress factors in the medium. L-ascorbic acid at low level (<1 mM), hydroxyl
radical (0.1 mM), H,O, (1 mM), D-copbur (<251 mOsm/kg) was stimulating, while
higher levels were inhibiting root growth Arabidopsis thaliana L. Heynh. All tested
NacCl concentration variants inhibited root growth. Differentiation expression analisis
of root proteome found 768 unique proteins. ROS, D-sorbitol and NaCl treatment
down-regulated proteins, while ascorbic acid mostly up-regulated proteins.
Concentration effect after the hydroxyl radical generating mixture treatment was less
then after ascorbic acid treatment. Proteome change under the treatment with high level
of ascorbic acid, H,O, and hydroxyl radical generating mixture were quantitively
similar: under these conditions, expression of systems involved in cytoplasmic protein
metabolism was suppressed and expression of proteins involved the synthesis, folding
and transport of mitochondrial proteins induced. At the same time, most of the proteins
with reduced expression in ROS variants and abiotic stressors belonged to functional
groups involved in primary metabolism, reactions to stress and maintenance of the
redox balance of the cell, and cell signaling.



