MHUHUCTEPCTBO OBPA3OBAHMUS PECIIYBJIUKHA BEJAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBI YHUBEPCUTET
BUOJOIr'MYECKUN ®AKYJIBTET

Kadenpa reneruxku

CTEJIBMAILEHKO
Hapbs BmagumupoBHa

AHAJIN3 DKCITPECUU BAKTEPUAJIBHOI'O ASDS-TEHA B
TPAHCI'EHHBIX PACTEHUSAX NICOTIANA TABACUM, BBIPAIIIEHHBIX
B YCJIOBUAX ABUOTHYECKOI'O CTPECCA

AHHOTaIMs K JUTIOMHON padoTe

HayuHslii pykoBOIUTEB:
KaHIUJaT OMOJOTUYECKUX HAYK,
noueHT E.A. Xpamuosa

Mumnck, 2024



PE®EPAT

Junnomnas paboma conepxut 44 crpanunsl, 10 pucynkos, 7 tabmui, 35
WCITOJIb30BAHHBIX NCTOYHHUKOB.

Kniwouesvie cnosa. CTPECC, ABUOTHUYECKHE ®AKTOPHI, AILIK-
JNE3AMUNHA3A, NICOTIANA TABACUM, ACDS-TEH, O9TUJIEH.

Ob6wvexm uccnedosanusi. Tpancrennbie muaun N. tabacum 10.46, 10.38 u 4.12.

Llenv pabomul. WcclenoBaTh YCTOWYMBOCTH TpaHcreHHBIX N. tabacum x
BO3/ICHCTBHUIO aOUOTHUECKUX (PaKTOPOB (TSKEIbIE METAIUIBI M 3aCOJICHHE).

Memoovl uccredosanus: BHIpalIMBaHUE pAcTeHUU IN Vitro, snexTpodope3 B
arapo3HoM rede, Beinenenune JJHK ¢ momompio Plant DNA preparation kit, Beienenue
PHK ¢ momorisio Plant RNA Purification Kit PP-2105, ITLIP, ITI{P-RealTime, ananu3
yaenpHoM akTuBHOCTH ALIK-ae3aMuHa3bl, ©3MEPEHUE POCTOBBIX XapakTepucTUK N.
tabacum.

llonyuennvie pezyniomamel. panee Ha 0a3e OMOJOTHUECKOTO (pakynbTeTa OBLIN
NOJy4YeHbl TpaHcreHHble pacTeHus Nicotiana Tabacum, c¢ GakrepuansabiM acdS-
reHoM, skcrpeccupytome AlIK-gezamunazy. CuHTe3 maHHOTO (pepMEHTa CHUKAET
KOHLIEHTPALMIO 3TUJIEHA, KOTOPBIN SIBISETCS OCHOBHBIM IMOCPEAHUKOM IIPH OTBETE HA
cTpeccoBoe Bo3jeicTBre. C MOMOIIBIO METOJIOB, U3JIOKEHHBIX BbIIIE, Oblila U3ydeHa
YCTOMYMBOCTh TPAHCT€HHOI'O Tabaka K aOMOTUYECKUM CTPECCaM, TAKUM KaK TSKEIIbIe
METaJlIbl ¥ 3aCOJICHHUE.

B xoxe mumiomMHON paGoThl OBUTM BBISBJICHBI KOHUEHTPALMH, MPU KOTOPBIX
TPAHCT€HHbIE PACTEHMS IOKa3add HAWOOJBIIYI0 YCTOMYHMBOCTH K CTPECCOBBIM
dbakTopam, a cieAoBaTeIbHO AKcOpeccusi reHa, koaupyromero AIIK-ne3amunasy,
OblJIa HA YPOBHE COMOCTABUMOM C T€HOM JIOMAIITHETO X035UCTBA. AKTUBHBINA CUHTE3
LEJeBOT0 (pepMeHTa 00eCIeUrns1 CHUYKEHHE KOJIMYECTBA CUHTE3UPYEMOT0 PACTEHUSIMU
CTPECCOBOI0 ATUJIEHA, YTO MPHUBEJIO K NOBBILIEHUIO YCTOMUYUBOCTH pacTeHUI TabaKa.

TpaHcreHHble pacTeHHs MOKa3ajiu YJy4YllIEHHbIE POCTOBBIE XapaKTEPUCTUKU B
CPaBHEHHHM C HETPAHCTE€HHbIMHM, Tak Kak cuHTe3 Al[K-nme3amunHasbl sBisieTcs
OCHOBOITOJIAraI0IKM (PAKTOPOM B MOBBIILIEHUH YCTOWYMBOCTH PACTEHHI K CTpECCy.

Takum oOpaszom, ObLIO JOKa3aHo, uTo acdS-reH, skcmpeccupyrommiics B N.
tabacum nmedCTBUTENBHO TIOBBIMIAET YCTOWYHMBOCTh TPAHCTCHHBIX PACTCHHU K
abMoTHYeCcKUM (PaKTopaM, TaKUM KaK 3aCOJIEHHE M 3arpsi3HEHHE CPEeAbl TSKEIbIMU
MeTaJUIaMH.



PE®EPAT

Ivinnomnas paboma yrpeimmiBae 44 craponki, 10 mamronkay, 7 Tabmim, 35
BBIKAPBICTAHBIX KPBIHIII.

Kniwouasvin ~ cnosvi:.  CTPOC, ABISATBIUHBIA  ®OAKTAPBI, ALIK-
J33AMIHA3A, NICOTIANA TABACUM, ACDS-TEH, OTBUJIEH.

Ab6'exm oacneoasanns: TpancreHHbis JiHil N. tabacum 10.46, 10.38 1 4.12.

Mbma npaywvl. nacnenaBanb YCTOMTIBACIh TpaHCTeHHBIX N. tabacum ma
y3n3esHHs aOIATHIYHBIX (pakTapay (LSKKiS METalbl 1 3aCalleHHE).

Memaowl Oacnedasanus. BHIPONTYBAHHE paciiH in vitro, amekTpadapasz y
arapo3HoM reini, BeityusHHe JJHK 3 namamoraii Plant DNA preparation kit, BbutydsHue
PHK 3 gamamoraii Plant RNA Purification Kit PP-2105, ITLP, ITI[P-RealTime, anamni3
yazenbHail akteiyHacil ALIK-ne3amuHasbl, BEIMSpIHHE pOCTaBbIX XapakTapbICThIK N.
tabacum.

Ampuvimanbis eviniki: paHel Ha 0a3e OisutariyHara (akyiabTITa ObLIl aTPbIMAHbI
TpaHcreHHbIs paciinsl Nicotiana tabacum, 3 OGakTIpBILILHBIM  acdS-reHoM,
skcnpeccupyomme  AllK-ne3amunazy. CiHTd?3  gaaseHara (¢epMmMeHTa 3HIDXKae
KAHIPHTPALBIIO 3THUIEHY, SK1 3'AyIiselia aCHOYHbIM MacsApiAHIKaM Mpbl ajKa3e Ha
cTpacaBae y3a3esiHHE. 3 JlarnmamMoraii MeTajiay, BhIKIaJA3€HbIX BBIIIAH, Obljla BIByYaHa
YCTOWMITIBACIL TPAHCT€HHAra TBHITYHIO Ja aOisTBIYHBIMI CTp3Cay, TaKiM SIK ISKKIS
MeTaJbl 1 3aCaJICHHE.

VY Xxoaze OplIUIOMHAi mpambl ObUTl BBISAYJIEHBl KAHIHTPALbIl, MPbI SKIX
TPAHCTEHHBIS PAC/IiHBI MaKa3aii HaOOJBIITYIO YCTOMIIBACIb /1a CTPACABhIX (pakTapay,
a TakiM YblHaM d3KcHpacid reHa, kanaBaibHblsl ALIK-ne3amunazy, Obuta Ha Y3poyHI
CYMacTayHbIM 3 T€HOM XaTHSAW racmajgapki. AKTBIYHbI CIHT33 MA3TaBara (epMeHTa
3a0screubly 3HIKIHHE KOJIBKACIII CIHTA3aBaHara pacjiHaMl cTpacaBara 3ThUICHY, IITO
IPBIBSUIO A MABBIIIAHHS YCTOWIIIBACI PACIIiH THITYHIO.

TpaHcreHHbIs paciiHbl Nakas3all MajemliaHbll POCTaBbIs XapaKTapbICTHIKI ¥
napayHaHHI 3 HETpaHCreHHbIMU, Tak sK CiHTI3 AllK-ge3amunaszer 3'synserina
aCHOBATBOPHBIM (haKTapaM y MaBbIIIPHHI YCTOMIIBACII PACIIIH Ja CTPACY.

TakiM 4blHaMm, OBUIO Jdaka3zaHa, IITO acds-TeH, skcmpeccupyrouuiics ¥ N.
tabacum camnpayael maBblliae YCTOMIIBACIL TPAHCTEHHBIX PACIiH Ja a0iITHIYHBIMI
(dakTapay, TakiM sIK 3acajieHHe 1 3a0pyAKBaHHE acspoaA34 LSHKKIMI MeTagami.



ABSTRACT

Diploma work contains 44 pages, 10 figures, 7 tables, 35 used sources.

Keywords: STRESS, ABIOTIC FACTORS, ACC-DESAMINASE,
NICOTIANA TABACUM, ACDS-GENE, ETHYLENE.

Object of study: transgenic lines N. tabacum 10.46, 10.38 and 4.12.

Objective: to investigate the resistance of transgenic N. tabacum to abiotic
factors (heavy metals and salinisation).

Research methods: in vitro cultivation of plants, electrophoresis in agarose gel,
DNA isolation using Plant DNA preparation kit, RNA isolation using Plant RNA
Purification Kit PP-2105, PCR, PCR-RealTime, analysis of specific activity of ACC-
deaminase, measurement of growth characteristics of N. tabacum.

Results: previously, transgenic Nicotiana tabacum plants with the bacterial
acdS-gene expressing ACC-deaminase were obtained based on the Faculty of Biology.
The synthesis of this enzyme reduces the concentration of ethylene, which is the main
mediator in the response to stress. The resistance of transgenic tobacco to abiotic
stresses such as heavy metals and salinization has been studied using the methods
described above.

During the thesis, concentrations were identified at which transgenic plants
showed the greatest resistance to stress factors, and therefore the expression of the gene
encoding ACC-deaminase was at a level comparable to the gene of a household. The
active synthesis of the target enzyme ensured a decrease in the amount of stress
ethylene synthesized by plants, which led to an increase in the resistance of tobacco
plants.

Transgenic plants showed improved growth characteristics in comparison with
non-transgenic plants since the synthesis of ACC-deaminase is a fundamental factor in
increasing plant resistance to stress.

Thus, it has been proven that the acdS gene expressed in N. tabacum increases
the resistance of transgenic plants to abiotic factors such as salinization and heavy
metal pollution.



