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PED®EPAT

MunnomHas pabora: 105 crpanui], 11 pucyHkos, 1 tabmuiyy, 182 ncrouHuka
JITepaTyphl.

AKTUBHBIE ®OPMbI KNCJIOPOA, L-ACKOPBMMHOBASA KUCJIOTA,
ARABIDOPSIS THALIANA, KOPEHb PACTEHUM, T'MIPOKCUJIbHBIE
PAJIVKAJIBI, ITEPEKMCH BOJIOPOJA, ITPOTEOMUKA.

O6mBekT uccienoBanusi: KOpHu Arabidopsis thaliana L. Heynh. skotura Col-0.

Llenb: aHanu3 uU3MeHeHHUs1 poTeoMa KopHeul Arabidopsis thaliana L. B oTBeT
Ha BO3/leliCTBHe 3K30TeHHOro L-ackopbara 1 akTUBHBIX (hOpM KHUCI0PO/ia.

[IpegmeTt wucciiefoBaHUs: 3aKOHOMEPHOCTH (DM3UOJOTUYECKUX W3MEHEHUU U
rpoTeoMa KOpHs BBICIIMX pacTeHud Ton geiictBuem L-ackopbara, H,O. u
T'U/IPOKCU/IBHOTO pajiuKaiia.

Metoabl Uccie0BaHUs: POCTOBbIE TECTHI C 3aMEHOM Cpeibl in Vitro, MeTOo/bl
BbIZlesieHUs1 OesKa, TPUTICMHU3ALIUS, )KUAKOCTHAs XpOMaTO-MacC-ClIeKTPOMeTpPHs.

Pe3ysbTaTOM [1aHHOTO MCC/e0BaHUS SIB/ISIETCS BbisiBJIeHHE (DU3M0IOTMUeCKUX
peakiuy KOpHSI pacTeHW# Ha MPHUCYTCTBUE B cpejie L-ackopbara ¥ aKTUBHBIX (hopM
kuciaopoga. IlokazaHo, uto L-ackopbar B HM3KUMX KOHIeHTpauusax (<1 mM)
BbI3bIBaeT CTUMYJISILIMIO, @ B BBICOKHMX KOHLeHTpauusx (=1 mMM) uHrubupoBaHue
pocTta KopHs. B oTBer Ha mpucytctBue B cpefie L-ackopbara, H,O, u cmecei,
TeHePUPYIIIUX TUADPOKCUIbHBbIE DPAaJUKaibl, B MPOTeOMe KODHEeM HW3MeHs/Iach
skcmipeccusi 390 GeskoB. V3MeHeHHs TpoTeoMa IO/, IeliCTBHeM BBICOKMX ypOBHeH
L-ackop6aTa, H,O, 1 cmeceli, reHepuUpYIOIIUX TUPOKCUIbHBIE PaiKasbl, HOCUIH
KaueCTBEHHO CXOXXWW Xxapakrep. IIpy 3TOM mnojaBisiiack 3KCIPECCUsi CUCTEM,
yuacTBYIOIIMX B MeTabo/imM3Me LWTOI/Ia3MaThUYeckux OenkoB U Bo3pacrania
9KCTipeccrsi OenKOB, OTBETCTBEHHbIX 3a CHUHTe3, GOJAWHT YW TPAHCIIOPT
MUTOXOH/IpUa/bHBIX OenkoB. K  XapakTepHbIM pPeryJ/iiTOPHbIM  TPOTEOMHBIM
MoAuGUKalUsIM B OTBeT Ha HHU3KHMe YpPOBHU L-ackopbaTa MOXKHO OTHeECTH
yBeJIMUeHre 3KCIPeCcCUy TaKMX CUCTeM KaK TOPMOHAa/IbHble CUTHa/IbHbIe ¥ OTBeTa Ha
CcTpecc. JTO yKa3bIBaeT Ha CJI0XKHBIU XapakTep U3MeHeHUl NpoTeoMa, NPUBOASIINM K
PEryasiTOPHbIM MW3MeHeHUsIM (M3UOJOTUYECKHUX TIPOLIECCOB, HarpaB/€HHBbIX Ha
dopMHpOBaHe HOBBIX CHTHA/JbHBIX U METa0OMMUeCKUX CeTel B KOPHSAX BBICIIAX

pacTeHUH.



PODEPAT

OpinnoMHasi pabora: 105 craponak, 11 masmtoHkay, 1 Tabmitel, 182 KpbiHil]
niTaparypsl.

AKTBIYHBISI ®OPMbBI KICJIAPOIY, L-ACKAPBIHABAS KICJIATA,
ARABIDOPSIS THALIANA, KOPAHbB PACJIIH, I'TIPAKCIJIBHBIA PAIBIKAJIBI,
I[TIEPAKCII BAOAPOAY, [TIPATOOMIKA.

AG’exT fnacnenaBaHHs: KapaHi Arabidopsis thaliana L. Heynh. skatbimy Col-O0.

MbsrTa: aHasti3 3MsgHeHHs TipaTo0Ma KapHeu Arabidopsis thaliana L. y agka3 Ha
¥313esiHHe sKk3areHHara L-ackop6aTy i akThIYHBIX dopmay Kicrapofy.

[IpagmeT paciefiaBaHHS: 3aKOHOMEPHOCTU (PU3HMOTIOTMUYECKUX W3MEHEeHUU U
TpoTeoMa KOPHS BBICIIMX paciaiH mafa  y3a3esHHeMm L-ackapbaty, H,O, wu
rijpakcijibHara pajblkasia.

Metaapl JaciefaBaHHS: pacTaBbIsi TICThI Ca 3MeHaW acspoAAssi in Vitro,
MeTaZibl  BbIA3siIeHHs ~ Os/IKy,  TpBITICiHi3albls, BaJKacHasi  Xpamara-mMacc-
CTIeKTpaMeTphblsl.

Y BBIHIKY TIpaBe/[3eHara JacjefiaBaHHS ObLT BBIAYIeHbIs (Disismariudbisa
PaKIiibli KOpaHs pac/liH Ha HasiyHAClb y acspoa/3i L-ackopOaTy i akThIyHBIX (hopmay
Kicmapogy. IlakasaHa, mito L-ackap6aT y Hi3Kix KaHUPHTpaLpisx (<1 MM) BbIK/iKae
CTBIMYJISIIIMIO, @ ¥ BBICOKiX KaHIPHTpAIbISX (=1 MM) - iHribipaBaHHe pocTy KOpaHs.
Y amka3 Ha TIpPbICYyTHaclb y acsipognasi L-ackopbary, H.O, i cymecsy, sKis
reHepbIPYIOLb Ti/PaKCi/IbHBIS paJbIKasibl, y MpaT30Me KapaHey 3MsHsIacs SKCIpecist
390 6s1KOy. 3MsiHEeHHs TIpaT30Ma Tiajf y3/3esiHHeM BBICOKiX y3poyHsy L-ackapbara,
H,0, i cymeceii, siKisi reHepbIPYLIb TiZIpaKCibHBIS paJbIKasbl, HacCi/Ii TKacHa maJo0HbI
xapakTap. [Ipbl r3ThIM 3KCIIpecisi cicTaMm, sKis V3e/bHivaLb y MeTabaizMe Os/IKOY
L[bITarIa3Mbl, Tafiaynisinaacs, i y3pacrana 9KCIpacis OS/IKOY, afKa3HbIX 3a CiHT?3,
GoNABIHT i TPAHCMAPT MiTaXaH/APBIIBHBIX OSMKOY. la XapaKT3pPHBIX PATyJ/IATPOHBIX
MajbIdikallblii TIpaTa0Ma Y aJiKa3 Ha Hi3Kisg y3poyHi L-ackapbaTy Mo)KHa a/iHecIii
TraBeJliusHHe 3KCIPACii TaKiX CiCTAM, K CirHa/bHBIS CiCTAMBbI FapMOHay i ajjka3y Ha
cTpac. I'sTa makasBae CKiaJaHbl XapakTap 3MsHEHHSy IpaTioMa, sKi Bsj3e [Ja
PAryASITOPHBIX 3MsIHEHHsY Gi3isariuHbIxX mpaijacay, HakipaBaHbIX Ha (papmipaBaHHe

HOBBIX CirHa/IbHBIX i MeTaba/iyHbIX CeTaK y KapaHsX BBILLISMIIILIX pacliH.



ABSTRACT

Thesis: 105 pages, 11 figures, 1 table, 182 references.

REATIVE OXYGEN SPECIES, L-ASCORBIC ACID, ARABIDOPSIS
THALIANA, PLANT ROOT, HYDROXYL RADICALS, HYDROGEN PEROXIDE,
PROTEOMICS.

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. and hydroxyl radical.

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

The result of this study is the identification of plant root physiological reactions
to the presence of L-ascorbate and reactive oxygen species in the medium. L-
ascorbate at low concentrations (<1 mM) has been shown to stimulate root growth
and to inhibit it at high concentrations (>1 mM). The expression of 390 proteins in
the root proteome changed in response to the presence of L-ascorbate, H,O. and
hydroxyl radical in the medium. Changes in the proteome after a treatment with high
levels of L-ascorbate, H>O, and hydroxyl radical generating mixtures were
qualitatively 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 increased. The most
noticeable regulatory proteomic modification in response to low levels of L-ascorbate
is an increase in the expression of proteins of hormonal signaling systems and
proteins involved in the response to stress. This indicates the complex nature of
proteome changes, leading to regulatory changes in physiological processes aimed at
the formation of new signaling and metabolic networks in the roots of higher plants.
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