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Introduction

Plant diseases were encountered by mankind back in the days when it moved from nomadic
pastoralism to sedentary agriculture. Pathogens that feed on plants and cause diseases have moved
from wild plant species to cultured ones and have found themselves in the most favorable
conditions for development and distribution: a large number of plants with the same susceptibility
over a small area. Therefore, in ancient times was known mass diseases of plants — epidemics [1].

"Studies have shown that the metabolites of pathogens inhibit the germination of seeds of

grain crops. Of the four types of fungal pathogens, A. tenuis filtrates showed a strong toxic effect.
The filtrate of A. tenuis fungus reduced the germination of wheat varieties by 25-55%, especially
the strong toxic effect of the cultural filtrate (CF) of A. tenuis mushroom was manifested in relation
to the seeds of the varieties Tselinnaya 3C, Kazakhstan early-maturing and Damsinskaya 90, where
the germination of seeds decreased by 50-55%" [2].

Currently, the world market is dominated by chemical means of plant protection and
stimulation. However, the rapid spread of such drugs causes irreparable environmental damage. In
most countries, there are significant restrictions on the content of chemicals in the human
environment. Biological remedies take up only a few percent of the total volume of such drugs.
Their disadvantage is their narrow specificity and high losses. One of the ways to solve this
problem is to develop effective and environmentally safe protective and stimulating agents of a new
generation that have a wide range of actions against phytopathogens and stimulate plant growth
processes [3].

Transgenic plants with an antimicrobial gene

A few years ago, scientists asked whether it is possible to create varieties that are balanced in the
composition of amino acids, resistant to environmental factors such as cold, drought and
phytopathogens. Today we can say that such plants already exist. Transgenic plants that are
resistant to herbicides (chemical compounds that are used to control weeds), viruses and bacteria
already exist and some types of transgenic plants that were resistant to various phytopathogens will
be considered later [4].
Antimicrobial peptides have been found in all eukaryotic organisms, including birds, mammals,
insects, and amphibians as an integral part of their innate immune system. Experiments were
conducted to obtain transgenic plants with the antimicrobial peptide Bombin (bom). To do this, a
vector with the antimicrobial Bombin gene was isolated, and an agrobacterial transformation was
performed using this vector. The presence of an antimicrobial peptide gene was proved by PCR.
The plant material used was tobacco Semana Nicotiana tabacum L. The Euruinia carotovora subsp
strain was used as a phytopathogenic agent. Carotovora B15.

To obtain structures with the bombinin gene in a direct orientation, a pbil21AGus1 plasmid with the
Gus gene removed was used . The bom gene was embedded in pBI121AGUS1 on the BamHI
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website . The resulting design pBI121AGUSI:: bom was analyzed by PCR and sequencing. Clones
with a direct orientation of the bombinin gene relative to the 35S RNA promoter of the cauliflower
mosaic virus were selected. The plasmid was transferred to a strain of Agrobacterium tumefaciens
CBE21(pTiBo542) and used to transform tobacco plants. Before plant transformation,
Agrobacterium tumefaciens CBE21(pTiBo542) was tested for the presence of a recombinant vector
by PCR with primers to the bombinin gene (100 BP). All colonies grown on a selective medium
with kanamycin gave a positive signal (Fig. 1) [5].

Figure 1. Scheme for cloning the bom gene into the pbi121AGUS vector
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Fig 1 Analysis of transformed agrobacteria A. tumefaciens CBE21
(pTiBo542, rvil21AGUS:: bom) for the presence of the bom gene. M-marker
molecular weight (Medigen, 100 bp]; 1-10-DNA transforme
agrobacteria; 11-DNA of nontransformed agrobacteria; 12-positive control

Resistance of transgenic cabbage plants to phytopathogens

In this work, we studied transgenic plants of generation t0 of the inbred self-compatible parent
line B 25 and their seed offspring. The original parent line has a high combinational ability for a
complex of economically valuable traits, but it is unstable in relation to most diseases. To eliminate
this disadvantage, the radish defensin rs-ap gene was introduced into it by the pK22rs vector
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through agrobacterial transformation under the control of the 35S promoter of the cauliflower
mosaic virus gene VI.

Transgenic plants were improvised in a phase of 10 real leaves in a winter greenhouse. After
passing the period of springization, leaves from diseased plants with clear symptoms of the disease
(abundant white powdery coating) were applied to the upper side of the leaves of infected plants
and lightly rubbed them against each other. Thus, one sick leaf infected 5 lower leaves of the
transgenic plant. The degree of lesion was assessed visually in the phase of seed maturation
according to the unified VIR scale.

Assessment of the resistance of transgenic plants of generation t0 to alternariosis.

Disks with a diameter of 15 mm were cut out of the leaves of spring cabbage plants using a cork
drill .the center of the disk was damaged by touching a red-hot preparation needle. Disks (10 PCs.)
were placed in glass Petri dishes with a diameter of 90 mm on filter paper, which was filled with a
solution of kinetin at a concentration of 10 mg/l.2 ml of a suspension of A. bras - sicola conidia
with a concentration of 106 spores/ml was applied to the damage site in the center of the disk
(calculated by microscopy in the Goryaev chamber). The cups were covered with a polymer food
film and kept in a climate chamber at a temperature of +25°C and a 16-hour light day. The lesion
was taken into account on the 7th day by measuring the diameter of necrotic zones.

Assessment of keel resistance of seed progeny of transgenic plants of generation t0

Seeds obtained by forced geitenogamous self-pollination of transgenic plants of generation t0
were sown in mid-July in cassettes with a cell side of 4 cm to a depth of 0.5 cm. during sowing, 2
ml of a suspension of spores of kila with a concentration of 107 spores/ml was introduced under
each seed.in the phase of one or two real leaves, the seedlings were re-infected with a suspension of
spores of the same concentration and plants were planted on the infectious background of kila. The
infectability was taken into account 6 weeks after planting seedlings on an infectious background by
visual assessment of the root system on a 4-point scale proposed by Buckzacki.

Results

Analysis of plants of generation T, for the presence of the rs-ap transgen.

Thirteen independent kanamycin-resistant regenerants that we obtained earlier were replicated by
cloning in vitro and analyzed for the presence of a transgene using PCR. Amplification with primers
to the 358 promoter and the rs-ap gene in clones of all independent regenerants resulted in a
reaction product of about 600 PP.o. corresponding to a positive control (pk22rs plasmid). No
specific amplicons were obtained in the retinal control (DNA "of the transformed plant). [6]

Conclusions:

Transgenic plants are more resistant than conventional plant varieties. This is due to their built-
in genes, they give the ability to resist various environmental stresses. The presence of genes that
give resistance to various phytopathogens can be found through immune analysis or PCR analysis.
In agriculture, transgenic plants will be more in demand.
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Beenenue. IIpoOnoTnueckue mpemnaparbl Ha OCHOBE MOJOYHOKHUCIBIX Oakrepuit (MKDB)
OKa3bIBalOT MOJOXKUTEIBHOE BIMSHME HAa OPraHM3M 4YeJoBeKa M >KMBOTHBIX. Tak, MpuMeHeHHe
MPOOMOTHUKOB IOMOraeT BOCCTAHOBJIICHHIO KHIIEYHOW MHUKPO(DIOpHI, CHMUXKAET YacTOTy
AIJICPrUYECKUX PEeaKIMid, a TaKkXKe PUCK 00pa30BaHUs paka TOJICTOro KUIIeYHHKa [1].

B Hactosiiee BpeMs BBIICHEHHE MOJIEKYJSIPHBIX MEXAaHHU3MOB, JIEKAIlUX B OCHOBE
noJie3HbIX  3((EKTOB MPOOMOTHKOB, SBISIETCS IPHUBIECKATENbHBIM TOJIEM JESITEIbHOCTH B
MUKpoOuonoruu kumedyHuka. Cpeau pa3iauyHbIX (DaKTOpOB, OTBETCTBEHHBIX 3a ATH IPOIIECCHI,
BBIJICJIAIOT O€NIKHU, CEKPEeTUPYEeMble B OKPYXAIoOIIyl0 cpely NpOOHOTHYECKUMHU OaKTEPHSIMU.
Buexnierounbsie 6enku (BB) akTuBHO TpaHCmOpTHUpYIOTCS B OakTepHalbHOE OKPY)KEHHE uepe3
[UTOIUIa3MAaTHYECKyI0 MeMOpaHy, M MOT'YyT HEKOBAJEHTHO CBS3bIBATHCS C OaKTepHaTbHOU
MOBEPXHOCTHI0. BB MOTYyT OBITH MMOCpETHUKAMU B ONPECIICHHBIX B3aUMOJICHCTBHAX, TaK KaK OHU
HaNpsSMYIO B3aMMOJICHCTBYIOT C SMUTEINAILHBIMU U UMMYHHBIMH KJIETKaMH [2].

OnHuM U3 Takux OENKOB sBjsieTcst Oenok-penenTtop K miasmuHoreny(Plg-R) desosexka.
Penenuus nnasmunorena (Plg) crama mu3BectHa ans matoreHoB Ooliee MATHAAUATH JeT Hazazd [3].
NMMmoOunu3anus mjia3MUHOTE€HA Ha MOBEPXHOCTU MATOT€HHBIX OaKTepHil, cO3aeT yCIOBHS AJis
MPOTEOJIUTHUECKOT0 Nepexo/ia MIa3MUHOTeHa B TUIa3MUH T10J1 IEHCTBHEM aKTHBATOPOB OpraHU3Ma
xo3sinHa [4]. HemHOrMM mo3ke OBLIO yCTaHOBJEHO, 4TO accoruanus ¢ Plg Takke Bo3MOkHA y
0e3BpeHbIX KOMMEHCAIbHBIX Oakrepuit [5]. Ilpuuem Ouosormueckue (QYHKIUU TaKOTO
B3aUMOJICHCTBHSI OCTAOTCSl B 3HAYMTEIbHOM CTENEHNM HEU3BECTHBIMHU. XOTS HEKOTOPHIE IITAMMBI
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