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PE®EPAT

Jumomuas pabota 63 c., 9 Tabim., 5 puc., 55 ucTouHUKA.

NCCIEAOBAHUE AKTUBHOCTHU PALA OKCHUIAA3 U COAEPXXAHUA
HU3KOMOJIEKVYJIAPHBIX  AHTMAKCHUIAAHTOB B  TPAHCI'EHHBIX
PACTEHUAX NICITINIA TABACUM, BbIPAIIEHBIX B VYCIIOBUAX
ABUOTHUYECKOI'O CTPECCA

Oo0nekT nccienoBanus: pactenus Nicotiana tabacum

Lenp paGoThI: M3ydeHHE aKTUBHOCTH PsAJla aHTUOKCHIAHTOB B HETPAHCTEHHBIX
U TpaHCTeHHBIX pacteHusx Nicotiana tabacum, necymmx acdS-ren Oaxrepwuii
Pseudomonas putida B-37.

Metoasl  WccrneAOBaHUA:  OMOXMMHYECKHE,  CHEKTPO(POTOMETpHUUECKHE,
CTaTUCTUYECKHUE.

B xone BeimonHeHus: paboThl OBUTHM MPOAHATU3UPOBAHBI JaHHBIE HAYYHOU
JUTEpaTypsl 00 OpraHU3aIllii aHTHOKCUJAHTHONW CUCTEMBI PACTEHUH U 0COOCHHOCTSIX
ee (YHKIMOHMPOBAHUS B TPAHCTEHHBIX pACTeHUAX. V3ydeHbl aKTHBHOCTH
(GbepMEHTOB ~ aHTHMOKCHUJIAHTHOM  3amMThl  (KaTtajasbl, MNOJU(EHOJOKCHUIA3HI,
acKopOaTHnepoKCHIa3bl) B HETPAHCTEHHBIX W TpaHCTeHHBIX pacteHusx Nicotiana
tabacum, BeIpaleHHBIX B YCIIOBHSIX CTpecca. A TakKe OIPEIETICHO COJEpIKaHHe
(eHONMBHBIX COeTUHEHHH, (HITAaBOHOMAOB M OOIIas aHTUOKCHUIAHTHAS aKTHBHOCTH B
HETPAHCTEHHBIX M TpaHCTeHHBIX pacTeHusx Nicotiana tabacum, BeipamieHHBIX B
YCIIOBUSIX CTpecca.

[IpoJEMOHCTPUPOBAaHO, 4YTO TIpU BHeceHMH B mouBy Cu®*, Cr®, Pb?,
3aCOJICHHH, 3aCyXu M 00paboTKe mouBbl rprbOoM Fusarium 0XySporum akTHBHOCTB
Katanasbl U nepokcuasbl Obuta Ha 10-40% HUKe MO CPaBHEHUIO ¢ HETPAHCTEHHBIMU
B YCIIOBHSIX CTpecca.

[TokazaHo, uTo mpu 0OpabOTKe MOYBKLI rpuOOM Fusarium oxysporum, BHECCHUN
B IOYBY HMOHOB TSDKEJBIX METAJJIOB, 3acyxe M H30bIToyHOM KosmuecTtBa NaCl
MaKCUMajbHas TEpPOKCHIa3Hass aKTUBHOCTh OTMeuajach Mpu 00paboTKe MOYBBI
rpuboM Fusarium oxysporum, ona Beipociia B 2,2-3,7 pa3a B ONBITHBIX 0o0Opa3iax 1o
CPaBHEHUIO C KOHTPOJIbHOM CEPUEH.

BrIsBieHO, 4T0 npy BHeceHur B mouBy Cu?*, Cré*, Pb?*, saconenun, 3acyxu u
oOpaboTke TmouBBI TpuOOM Fusarium oxysporum coxepkaHue (EHOIBHBIX
COoeMHEeHNH B HeTpaHCreHHbIX pacreHusix Nicotiana tabacum 6wmo B 1,5-4 pasa
BBIILIE, YEM B TPAHCTECHHBIX.



VY cTaHOBIEHO, 4TO IpK BHeceHuH B ouBy Cu?*, Cr®*, Pb?*, saconenun, 3acyxu
u o0OpaboTke mMmouYBBI TpuOOM Fusarium oxysporum coaeprkanue (IaBOHOHIOB B
TPAaHCT€HHHBIX pacTeHusix Oputo B 1,2-2 pa3a Bplllle MO CPaBHEHUIO C
HETPaHCTC€HHBIMU 00pa3IamMH.

Taxxe mokazaHo, 4yTo Tpu 00paboTKe MOYBBI TpuboM Fusarium oxysporum,
BHECEHUH B MOYBY MOHOB TSDKENBIX METAJUIOB, 3aCyXe M M30BITOYHOM KOJIMYECTBA
NaCl coxmepxaHne acKOpOMHOBOM KHCIOTHI B TPAHCTEHHBIX PACTCHHUSX OBLIO
CHUKEHO Ha 5-24% 1o CpaBHEHUIO C HETPAHCTEHHBIMU O0pa3IlaMHu.

BrisiBneHo, 4to oOmas aHTHOKCHUIAHTHAs aKTUBHOCTh YMEHBIIAETCA B
TpaHCTeHHBIX pacteHusix Nicotiana tabacum wa 15-30% 1o cpaBHEHHIO C
HETPAaHCTEHHBIMH ONBITHBIMU oOpa3mamu  pacteHwii  Nicotiana tabacum mpu
00paboTKe oUBHI IpuOOM Fusarium oxysporum, BHECEHUH B IOYBY HOHOB TSKEITBIX
METAJIJIOB, 3acyxe U n30bITouyHOM KomdecTBa NaCl.



POD®EPAT

Heimmomnas padota 63 c., 9 Tabmii, 5 MaTfOHKa, 55 KPBIHIIBI

TIACJIEJABAHHE AKTBIVHACIII IIDPATY AKCIIA3 I VTPBIMAHHSA
HIBKAMAJIEKVJIIPHBIX ~ AHTIAKCIJAHTAY ¥V TPAHCTEHHBIX
PACJITHAX NICITINIA TABACUM, BBIPAIIMUAHBIX BA VMOBAX
ABITBIUHAT A CTPACY

Ao0'exT macnenaBanHs: paciinbl Nicotiana tabacum

Mbsra mpanpl:  BbeIByusHHE — akThIyHaclll II3pary aHThlakcilaHtay ¥
HETpaHCTEHHBIX 1 TpaHcreHHBIX paciinax Nicotiana tabacum, sxis msacymp acdS-ren
OaxTapsiii Pseudomonas putida B-37.

Mertanpl JacIICJaBAHHS: O1IXIMIYHBISA, cnexkTpadoTaMeTpbIYHbIS,
CTATBICTHIYHBIS.

V¥ xon3e BblkaHaHHS PaOOTHI ObLII MpaaHalli3aBaHa HaBYKOBas JiTapaTtypa ad
aprasizailbli ~ aHTIaKCIJIaHTHaW CICTAMBI paciaiH 1 a0 acaOmiBacusx  se
(yHKUBISIHIDABaHHS ¥ TPAHCT€HHBIX paciiHaxX. BbIByuaHbl akThIyHacll (epMeHTay
aHTIaKCilaHTHal abapoHsbI (KaTana3bl, MoJi(eHoIaKciAa3bl, acKopOaTepakciiaspl) y
HETpaHCTEHHBIX 1 TpaHCreHHbIX paciiHax Nicotiana tabacum, BeIpamruaHbIX Ba
yMOBax CTp3Ccy. A TakcaMa BbI3HA4aHAa YTpbIMaHHE (PEHOJBHBIX 3ITYyYIHHSAY,
¢dnaBaHolgay 1 aryibHas AaHTIAKCIAAHTHAs AaKThIYHACIh Yy HETPAHCIEHHBIX 1
TpaHCTeHHBIX paciinax Nicotiana tabacum, BeiparruanbIx Ba yMOBaxX CTpACY.

[IpagomaHcTpaBaHa, IITO Mpbl YHAceHHI Y rnedy Cu?*, Cr®*, Pb?*, sacanenni,
3acyxi 1 amparoyipsl riedbl rpbidaM Fusarium 0XySporumakThIyHACIh KaTajasbl i
nepakcigazsl 0pu1a Ha 10-40% HIXKAI y mapayHaHHI 3 HETPAHCT€HHBIMI paciliHaMi
Nicotiana tabacum Ba ymoBax cTpacy.

[Takazana, mTo mpbl ampanoyisl TrieObl Tpeibam Fusarium oxysporum,
VHSCEHHI ¥ rie0y i1€Hay IBDKKIX MeTanay, 3acyxi 1 3ammHsil kosbkacui NaCl
MakciMaJilbHasi Tepakcia3Hash aKThIYHACIh aJi3Hayajgacs Mpbl amnpamoyibl TJIeObl
rpeibam Fusarium oxysporum, siHa Beipacia ¥ 2,2-3,7 pa3bl ¥ BOTBITHBIX Y30pax y
napayHaHHI 3 KaHTPOJIbHAN CEPBISi.

Brisynena, wro npsl yHscenni ¥ rneby Cu?t, Crb*, Pb?*, sacanenni, 3acyxi i
arparioyisl rJieobl rpeioaM Fusarium oxysporumyrpbeiMaHHe (EHOBHBIX 3JIyUIHHSIY
y HeTpaHcreHHbIX paciinax Nicotiana tabacum Obuto ¥ 1,5-4 pa3sl BBINISH, YbIM Y
TPaHCTEHHBIX.



YcTanoyneHa, 1To npsl YHAceHHi ¥ rieby Cu?*, Cré*, Pb?*, 3acanensi, 3acyxi i
amparoyuel medbl rpeloam Fusarium  oxysporumyTpeiManae (iaaBaHoimay ¥
TpPaHCTEHHHBIX paciiHax Obu10 ¥ 1,2-2 pa3bl BHINIGH y MapayHaHH] 3 HETPAHCTEHHBIMI
y30pami.

Takcama makasaHa, IITO TPHI alTPaioy Ikl TIIeObI TppIOaM Fusarium oxysporum,
yHACEeHHI y rely i€Hay ILDKKiX Meramay, 3acyxi 1 3amimmasid kxombkacii NaCl
yTphIMaHHE ackapOiHaBall KicjaTbl ¥ TPaHCTEHHBIX paciliHax ObUIO 3HIXKaHa Ha 5-
24% y mapayHaHHI 3 HETPaHCTCHHBIMI y30pami.

Brisiynena, mrTo arynbHas aHTIakCiAaHTHAs AaKThIYHACIh MaMsHINAeNa ¥
TpaHCreHHBIX paciinax Nicotiana tabacum ma 15-30% vy mnapayHanHi 3
HETPaHCTEHHBIMI BOIBITHBIMI y30pami pacmin Nicotiana tabacum mper ampamoyirsr
redbl TpeiOaM Fusarium oxysporum, yHsiceHHI ¥ Tie0y i€Hay IDKKIX Mertanay,
3acyxi 1 3amimHsai koibkacii NaCl.



ABSTRACT

Thesis: 63 p., 9 tables, 5 pictures, 55 sources.

RESEARCH OF THE ACTIVITY OF A NUMBER OF OXIDASES AND
THE CONTENT OF LOW-MOLECULAR ANTIOXIDANTS IN TRANSGENIC
PLANTS OF NICITINIA TABACUM GROWN UNDER ABIOTIC STRESS

Research object: Nicotiana tabacum plants

The aim of the work: study the activity of a number of antioxidants in
nontransgenic and transgenic plants of Nicotiana tabacum carrying the acdS-gene of
the bacteria Pseudomonas putida B-37.

Research methods: biochemical, spectrophotometric, statistical.

During the performance of work were analyzed information from the scientific
literature about organization antioxidant system of plants and the peculiarities of
functioning in transgenic plants. The activities of antioxidant protection enzymes
(catalase, polyphenol oxidase, ascorbate peroxidase) were studied in nontransgenic
and transgenic plants of Nicotiana tabacum which was grown under stress. The
content of phenolic compounds, flavonoids and general antioxidant activity in non-
transgenic and transgenic plants of Nicotiana tabacum, grown under stress
conditions, were also determined.

It was demonstrated that application to soil Cu?*, Cr®*, Pb#, salinization,
drought, and soil treatment with the fungus Fusarium oxysporum, activities of the
catalase and peroxidase 10-40% lower in comparison with were not transgenic under
stress conditions.

It was shown that when the soil was treated by the fungus Fusarium
oxysporum, the ions of heavy metals were introduced into the soil, drought and an
excessive amount of NaCl, the maximum peroxidase activity was observed when the
soil was treated by the fungus Fusarium oxysporum, it increased 2.2-3.7 times in
experimental samples in comparison with control series.

It was revealed that when Cu?*, Cr®, Pb?* were introduced into the soil,
salinity, drought and soil treatment by the fungus Fusarium oxysporum, the content
of phenolic compounds in non-transgenic Nicotiana tabacum plants was 1.5-4 times
higher than in transgenic plants.

It was found that when Cu?*, Cr®, Pb?" were introduced into the soil, salinity,
drought and soil treatment with the fungus Fusarium oxysporum, the content of
flavonoids in transgenic plants was 1.2-2 times higher than in non-transgenic
samples.



Also, it was shown that in processing the soil by the fungus Fusarium
oxysporum, the introduction of heavy metal ions into the soil, drought, and an
excessive amount of NaCl, the content of ascorbic acid in transgenic plants was
reduced by 5-24% in comparison with non-transgenic samples.

It was found that the total antioxidant activity decreases in transgenic
Nicotiana tabacum plants by 15-30% compared to non-transgenic experimental
samples of Nicotiana tabacum plants when the soil is treated with Fusarium
oxysporum fungus, heavy metal ions are introduced into the soil, drought and
excessive amounts of NaCl.



