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N3YYEHUE YCTOMYNBOCTHU TPAHCI'EHHBIX PACTEHUH
NICOTIANA TABACUM JIMHUSA 10.38, HECYIIIIX BAKTEPHMAJIBHBIIM ACDS-
I'EH K 3ATPA3HEHUIO CPEJIbl BBICOKUMU KOHIIEHTPAIIUAMUN HUKEJIA

Kmouesrsie cioBa: ALIK-JESAMMWHA3A, ACDS-T'EH, HUKEJIb, DTUJIEH,
ABMOTUYECKHI CTPECC, NICOTIANA TABACUM, TPAHCIEHHBIE
PACTEHUSA, PSEUDOMONAS PUTIDA B-37.

Oo0nexTnl nccnegoanus: Nicotiana tabacum, P. putida B-37

[lenb: M3yuuTh YCTOMUYMBOCTH TpaHCTeHHBbIX pacteHuit Nicotiana tabacum
muann 10.38, Hecymmx asdS-ren OGakrepuit P. putida B-37 x 3arps3HeHHIO MOYBEI
Pa3HBIMHM KOHIIEHTPALUSIMU COJICH HUKEIS.

Mertob! HicCiieIOBaHUS : MUKPOOHOJIOTUYECKUE, MOJIEKYIISPHO-TEHETUYECKHE.

Ha mnporsbkeHne Bcel JKM3HM PAcTEHUs TOJBEPrarOTCs  BO3CHCTBUIO
pa3IUYHBIX  CTpeccoBBIX (GakTopoB. Koropble mnpenpoBomaT K CHUKEHHUIO
KU3HECTIOCOOHOCTH W POCTOBBIX IOKa3aresieil, a NpH JIUTEIbHOM BIUSHUH,
BBI3bIBAIOT THUOETb. OIHUM U3 TakuxX (AKTOPOB SIBISIIOTCS TSDKENbIE METasUIbl.
BonpmMHCTBO M3 HUX KCMOJB3YIOTCA PACTEHUSIMU B KaU€CTBE MUKPO3JIEMEHTOB, HO
OHM OKa3bIBAIOT HETATUBHBIX A(P(EKT MpU TMOBBIIIEHHOW KOHIIEHTpPAIMU B TOYBE.
Pemenriem naHHOW mMpoOONEMBbI SBISETCS NPUMEHEHHWE TPAHCTEHHBIX PACTEHHM,
cojiepKalux OakTepuanbHbIi aCdS—reH, npoaymmpyonmi AIIK—ne3amunasy. Itort
depment ydactByeT B paspymenunu AIIK Ha amMmmmak U o—ketoOyTupar. ITo
CIIOCOOCTBYET YMEHBIIIEHUIO KOJIMYECTBA «CTPECCOBOTO ATHUIICHA.

B nawnoil paboTe u3y4yaloch BO3JEHCTBUE COJIEW HUKENS B Pa3IHMYHBIX
xoHLeHTparusax: 191073, 5¢10* 1¢10* ma ycToifuMBOCTh TpaHCreHHBIX pacTeHuii N.
tabacum ymauu 10.38 mpu BeIpamuBaHUU IN VItY0 W B OTKpHITOM rpyHTE. bblTa
U3y4eHa dKcrpeccus acdS—reHa B TpaHcreHHBIX pacteHusx N. tabacum ymanm 10.38
IIPY BBIPAIIMBAHUU B YCIOBUSX cTpecca. s aroro Beyaensnu totanbHyo JJHK u3
muctbeB N.tabacum w mpoBepsutH HaJIW4Ws [EJICBOrO T'eHa ¢ ucnoib3oBanuem [111P.
ITocne Bbimensmu PHK w3 mucteeB N.tabacum mwmawmm  10.38, ocymiecTBisiu
noctpoenue kIHK u npoBoaunu I[P B peasibHOM BpeMEHU C LIENBIO ONPEICIICHUS
YpOBHS 3Kcipeccuu reHa. Onpenesnsin HaKOTUICHUE HUKENS B MPOPOCTKAX PaCTEHUM
¢ momonipto DIIP. ITokazano, uro TpaHcreHublie pactenus N.tabacum mmanm 10.38
00JIaJal0T TOBBIIMICHHON YCTOMYMBOCTBIO K  3arpsA3HEHUIO CpEAbl BBICOKUMHU
KOHIICHTPAIUSIMU HUKEJIS.
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BbBIBYUDHHE CTABIJIbBHACIII TPAHCI'EHHBIX PACJIIH NICOTIANA
TABACUM JIIHIA 10.38, SKIA HACYIb BAKTOPBIAJIbBHBI ACDS-I'EH JIA
3ABPYIDKBAHHS ACSAPOIJ1351 BBICOKIMI KAHIIDHTPALBISIMI HIKEJIA

KmrouaBers cinoBel: ALIK-JID3AMIHA3, ACDS-I'EH, HIKEJIb, OTBIJIEH,
ABIATBIYHBI CTPOC, NICOTIANA TABACUM, TPAHCI'EHHbBIX PACJIIHBI,
PSEUDOMONAS PUTIDA B-37.

Ao6'exth nacnenasanns: N. tabacum, P. putida B-37

MbTa: BBIBYUBIIb YCTOWTIBACIIH TPAaHCTEHHBIX paciid N. tabacum sikis maroib
asdS-ren Oakmpeiii P. putida B-37 nga 3a0pymkBaHHs TJe0bl  PO3HBIMI
KaHILPHTPAIBIAMI COJISY HIKEs.

Ha mpamgry ¥csro KbIlisl paciliHbl MMaJBSIpraronia y3A3esSHHIO PO3HBIX
cTpacaBbIX (akrapay. ki MOryIb TPBIBECI Ja 3HDKIHHS KBIIIA30JIbHACII 1
POCTaBBIX MaKa3aHHSAY, a MPbI MPAITIIBIM YILIBIBE, BBIKITIKAIOIbL Ti0eiab. AITHBIM 3
Takix (akrapay 3'Syiasromia IsHKKiS MeTalbl. bosbmiacib 3 iX BBIKAPHICTOYBAIOIIIIA
paciiHaMi ¥ sKacii Mikpa’JieMeHTay, aje SHbl aKa3Barollb HETaThIYHBI A()EKT IPBI
najBhIIIaHAl KaHIPHTpalbll ¥ 1iede. PammHHeMm nan3eHait mpabieMbl 3'syisieria
NPBIMSHEHHE TPAHCTEHHBIX PACIiH, SKiS 3MSANIYAOb OaKTIPBLUIBHBI aCdS-reH,
skcrpacyrons ALIK-g33aminazy. ['31er pepmenT ymzenbHivae ¥ pa3oypsnni ALK Ha
aMIsK 1 0-KeToOyTipaT. I'9Ta crphlse maMsHIIIHHIO KOJIBKACIIl ""cTpacaBara 3ThUIeHY .

VY nmam3eHail mpaibl BbIByHasacs V3[I3€sIHHE COJSY HIKENs ¥ PO3HBIX
KaHIPHTpanbIAX: 1 ¢ 102, 5 « 104, 1 « 10 na ycroiiniBacup Tpancrenusix paciid N.
tabacum minii 10.38 mpsl BEIPOIIYBAHHI in Vitro 1y aaKpeITEIM IPpyHILE. bblila BEIByYaHa
sKkcmpacis acdS-rena ¥ TpaHcreHHeix pacminax N. tabacum mimii 10.38 mpsr
BBIPOITYBaHHI Ba yMoBax cTpacy. st rarara Beutydani taranehyio JIHK 3 micis
N.tabacum i npaBsipani HasyHacIi M3TaBara reHa 3 BeikapbicTanHeMm [1L[P. IMacns
Beutydasi PHK 3 micus N.tabacum minii 10.38, axbinaynsai madymnopy kIHK i
npaBoa3uri [P y pranpHBIM 4yace 3 M3Tail BBI3HAUDHHS Y3POYVHIO HKCIPACil TeHa.
Bri3Hauani HazanamBaHHE Hikens Y paciiHax 3 ganamoraii OIP. Ilakazana, mTo
TpaHcreHHbIs paciidel N.tabacum minii 10.38 Bajgomaronb nagBbilIaHal YCTOMITIBACITIO
na 3a0pyKBaHHS acsIPOJII3s BEICOKIMI KaHIPHTPAIIBIAMI HIKEIIs.
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STUDY OF THE RESISTANCE OF TRANSGENIC PLANTS NICOTIANA
TABACUM LINE 10.38 CARRYING THE BACTERIAL ACDS GENE TO
ENVIRONMENT POLLUTION WITH HIGH NICKEL CONCENTRATIONS

Keywords: ACC-DEAMINASE, ACDS-GENE, NICKEL, ETHYLENE,
ABIOTIC STRESS, NICOTIANA TABACUM, TRANSGENIC PLANTS,
PSEUDOMONAS PUTIDA B-37.

Objects of study: Nicotiana tabacum, Pseudomonas putida B-37

Purpose: to study the resistance of transgenic N. tabacum plants carrying the
asdS gene of bacteria P. putida B-37 to soil pollution with various concentrations of
nickel salts.

Research methods: microbiological, molecular genetic.

Throughout their life, plants are exposed to various stress factors. Which will
lead to a decrease in viability and growth rates, and with prolonged exposure, cause
death. One of these factors is heavy metals. Most of them are used by plants as trace
elements, but they have a negative effect at high concentrations in the soil. The solution
to this problem is the use of transgenic plants containing the bacterial acdS gene that
produces ACC deaminase. This enzyme is involved in the breakdown of ACC into
ammonia and a-ketobutyrate. This helps to reduce the amount of "stress ethylene".

In this work, we studied the effect of nickel salts at various concentrations: 1¢10-
3, 5¢10-4, 1°10-4 on the resistance of transgenic N. tabacum line 10.38 plants grown
in vitro and in open ground. The expression of the acdS gene was studied in transgenic
N. tabacum line 10.38 plants grown under stress conditions. For this, total DNA was
isolated from the leaves of N. tabacum and the presence of the target gene was checked
using PCR. After that, RNA was isolated from the leaves of N. tabacum line 10.38,
cDNA was constructed, and real-time PCR was performed to determine the level of
gene expression. Nickel accumulation in plants was determined using EPR. It was
shown that transgenic plants N.fabacum line 10.38 have increased resistance to
environmental pollution with high nickel concentrations.



