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PE®EPAT

Jumnomuas padorta 50 ctp., 12 pucynkoB, 4 TabauIl, 55 UICTOYHUKOB.

Kimrouessie cnoBa: ALIK-ne3amunasa, sTuiieH, crpecc, Nicotiana tabacum.

OO0wextol  uccnenosanus: Nicotiana tabacum mmaus 4.12, Nicotiana
tabacum.

Lenb: mpoaHaMM3UpoOBaTh IKCIpeccHio Tena acdS, komupyromero AILIK-
nezamuHasy Oakrtepuii Pseudomonas putida B-37, B pacrenusax N. tabacum muHum
4.12 , TOABEPTHYTHIX CTPECCY, BHI3BAHHOMY ITOBBIINICHHBIMH KOHIICHTPAITUSIMU
MOHOB HUKEJIS.

Metoabl UCCAENOBAHMS: MOJIEKYJAPHO-TEHETUYECKHE, OMOXMMHYECKHE,
(du3nYecKue, CTATUCTUYECKHE.

B cenbckoM XO03sICTBE OCTPO CTOMUT MpoOIemMa pocTa U pa3BUTUS PACTCHUM
B YCJOBHUSIX CTpecca, Kak OHWOTHMYECKOTo, Tak W abuoTudeckoro. OgHuM H3
HalpaBJICHU OWOMH)XEHEPUU PACTEHUU SIBISETCS CO3JaHUE TPAHCTEHHBIX
pacTeHU, YCTOMYMBBIX K Pa3HBIM BUJaM CTPECCOBBIX (PaKTOPOB.

B orBeT Ha BO31EHCTBUS HEOIAroNpUITHBIX (DAKTOPOB CPElibl B PACTECHUU
MOBBIIIAETCA YPOBEHb ATUJICHA, KOTOPHIM KAaK MOMOTaeT PACTCHUIO BBIKUTH B
JIAHHBIX YCJIOBHUSIX, TaK MU HAHOCUT BPEJ MPU CIUIIKOM BBICOKOM COJIEp)KaHUU B
pactenuu. JIJisi CHUIKEHMSI HETATUBHOTO JEHUCTBUSI OSTUJIEHA U TOBBIIICHUSA
YCTOMYMBOCTH PACTEHHl K CTPECCOBBIM (DakTopamM cCpeabl, ObLIM CO3/1aHbI
TPaHCTCHHBIC pacTeHHs, uMeronme TeH acdS, »skcnpeccupyrommii  ALIK-
ne3amuHaszy. Vcronb3oBaHue OakTepuanbHOTO reHa acdS, B mocienHee BpeMms
paccMaTpuUBaeTCa Kak OJHA U3 CTPATETUM MOBBIIICHUS YCTOWYNBOCTH PACTEHUM K
CTPECCOBBIM  YCIIOBUSIM, T.K. 3TOT ()EPMEHT CHOCOOEH  pacIIEeIUISATh
MPEAIIECTBEHHUK ATUJIeHa - l-amuHOIMKIIONponaH-1l-kapOokcuiar, TeM CaMbIM
HETMOCPEJCTBEHHO BJIMSS HA CHHTE3 JAHHOTO FOPMOHA U Y4acCTBYS B pEryJisiuu
€ro YpPOBHS B PaCTCHHH.

B nannoii pabote Obula MpoaHaIM3UpOBaHA IKCIpPEcCHs OAKTEPUATHLHOIO
acdS-rena, B pacrenusx N.tabacum muamm 4.12 , TOABEPrHYTBIX CTpPeECCy,
BBI3BAHHOMY 3arpsi3HCHUEM Cpe/bl TOBBIINICHHBIMU KOHIEHTPALUSIMU HOHOB
Hukens. MccienoBaH poCT HETPAHCTEHHBIX PACTCHHM W TPAHCTCHHOW JIMHUU
N.tabacum 4.12 npu pa3IuyHBIX KOHIEHTPALMAX HHKeNs, mpepbimarommx [1JIK.
beimn n3MepeHsl U MpoaHAIU3UPOBAHBI POCTOBBIE TTapaMeTPhl PACTEHUM MOCTIE UX
KyJbTUBUPOBAHMSI B YCIOBUAX 1N Vitro u in planto, a Taxke nqoka3aHO HAKOTUICHHE
HUKEJS B PACTEHUSAX IMpPU KYyJIbTUBUPOBAHMM W H3MepeHa akTuBHOCTH AI[K-
Jie3aMUHA3bl B PACTCHUAX MIPU PA3TUYHBIX KOHIIEHTPAIUIX HUKEIIS.



PODEPAT

Jeimuiomuas padora 50 crap., 12 mantoHkay, 4 Tabmil, 55 KpbIHIII.
Kirouassist croBsl: ALIK-m33aminasa, ateuteH, ctpac, Nicotiana tabacum.
AG'exTh! nacnenaBanns: Nicotiana tabacum 4.12, Nicotiana tabacum.

Mbsra: mpaanamizaBailb 3KCmpaciro TeHa acdS, kamaBambHbist  ALK-
ma3amina3, y paciainax Nicotiana tabacum mimii 4.12, magBeprHyTBIX CTpaCY,
BBIKJIIKAHAMY ITa/IBBIIIAHBIMI KaHIIHTPAIBIsIMI 1€HAY HIKEJIA.

MeTtaasl acienaBaHHs: MaJIeKyJIIpHa-TeHEThIYHBIA, OIIXIMIYHBIA,
(b1319HBIS, CTATHICTBIUHBIA.

VY cenbckaii racnagapiibl BOCTpa CTaillb mpadyiemMa pocTy 1 pa3Billllsl paciiiH
Ba YMOBax CTpACy, SK OlATblYHara, Tak 1 aOisTblyHara. AJHBIM 3 HalpamKay
O1sI1HKBIHEPHI1 PaCIliH 3'AyIIsieIia CTBApIHHE TPAHCTEHHBIX PACIiH, YCTOMIIBBIX Ja
PO3HBIX BiJIay CTpICcaBbIX akTapay.

VY aaka3 Ha ¥3I3€siHHI HECHpPBIIbHBIX (DakTapay acsponn3s ¥ paciiiHe
NaBsUliyBacIlla Y3pOBEHb OTHUICHY, SKi, SK Jaramarae paciiHe BBDKBIIb Y
JAJ3€HbIX YMOBax, TaK 1 HAHOCIIb IIKOAY MpPbI 3aHAJTa BBICOKIM YTpbIMaHHI ¥
paciiHe. [l 3HDKPHHS HeratblyHara J3€sSHHS OTBUIGHY 1 TaBBIIMIDHHA
YyCcTOMIBacIl paclliH Ja CTpacaBbiX dakTtapay acsapoan3si, ObUIl CTBOPAaHBI
TPAHCTCHHBIS paciiHbl, SKisg Maroib TeH acdS, ski skcmpacye ALIK-m33aminasy.
BrikapeicTanHe OakTIphIsiibHATAa TeHa acdS y armoIiHi yac pasrisgaciiia K agHa 3
CTpATATii TAJBBINIPHHS YCTOMIIBACII PaciiH Ja CTPICABBIX YMOY, T.S. TOTHI
dbepMeHT 370JbHBI pacIIyuarIsaslb MansapdIHIK JThUICHY |-aMiHanbIKiIanpanaH-1-
KapOakcisiat, ThIM CaMbIM HeTlacpd/IHA YTUILIBAIOYBI HA CIHTA3 J1aJ[3eHara rapMoHa 1
VA3eIbHIYAI0Ybl § PArYJISIbIl SITO Y3pOYHIO ¥ paciiHe.

VY nman3zenail mparpl ObIy JacienaBaHbl POCT HETPAHCTEHHBIX paciH 1
TpaHcrenHait minii N.tabacum 4.12 npbl po3HBIX KAHIPHTPALBIAX HIKEJS, SKis
nepasbimais ['JIK. beuti BeIMepaHbl 1 paaHai3aBaHbl POCTaBBIS MapamMeTpPhbl
paciiH macis iX KyJbThIBaBaHHS Ba YMOBax in vitro i in planto, a Takcama
JlaKa3zaHa Ha3allalllBaHHE HIKENsl ¥ paciiHax Mpbl KyJbThIBABaHHI 1 BbIMEpaHas
akTbryHacb AIIK-np3aMiHa3bl ¥ pacTIHHSIX MPBI PO3HBIX KAHIPHTPAIIBISX HIKES.



ABSTRACT

Graduate work 50 pages, 12 figures, 4 tables, 55 references

Key words: ACC deaminase, ethylene, stress, Nicotiana tabacum.

Objects of research: Nicotiana tabacum 4.12, Nicotiana tabacum.

Aim of work: to analyze the expression of the acdS gene encoding ACC
deaminase in Nicotiana tabacum 4.12 plants subjected to stress caused by
increased concentrations of nickel ions.

Methods: molecular-genetic, biochemical, physical, statistical.

In agriculture, there is an acute problem of plant growth and development
under conditions of stress, both biotic and abiotic. One of the areas of plant
bioengineering is the creation of transgenic plants resistant to various types of
stress factors.

In response to the effects of adverse environmental factors, the level of
ethylene in the plant rises, which both helps the plant survive in these conditions,
and is harmful if the content in the plant is too high. To reduce the negative effect
of ethylene and increase plant resistance to environmental stress factors, transgenic
plants were created with the acdS gene expressing ACC deaminase. The use of the
bacterial gene acdS has recently been considered as one of the strategies for
increasing plant resistance to stressful conditions, since this enzyme is able to
cleave the ethylene precursor 1-aminocyclopropane-1-carboxylate, thereby directly
affecting the synthesis of this hormone and participating in the regulation of its
level in the plant.

In this work, we studied the growth of non-transgenic plants and the
transgenic line N. tabacum 4.12 at various nickel concentrations exceeding the
MPC. The growth parameters of plants after their cultivation under in vitro and in
planto conditions were measured and analyzed, and the accumulation of nickel in
plants during cultivation was proved, and the activity of ACC deaminase in plants
was measured at various nickel concentrations.



