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Modern cultivars of wheat have narrowed genetic diversity. Their
further improvement requires the expansion and enrichment of the
gene pool. One of the sources of valuable genes for adaptive traits is
considered to be related wild species of wheat, the involvement of
which is possible through remote hybridization. However, the wide
application of this method is severely limited due to a certain level of
biological incompatibility of the crossed species: there is often no normal
chromosome pairing, which leads to low fertility and the transfer of
foreign genes to the genetic background of cultivated species as whole
chromosomes or large translocations. Also, amphidiploids and lines with
foreign introgressions show a certain level of genetic instability, because
they experience the so-called «genomic shock».

The purpose of this research was to study the «genomic shock»
in amphidiploids from species of the tribe Triticinae, from the genus
Aegilops and Triticum. The plants were analyzed by a set of morphological
features and electrophoretic spectra of storage proteins (gliadins).
A search was made for plants that would have deviations from the typical
morphotype or electrophoretic profile of the corresponding amphidiploid.
Such deviations could indicate the course of «genomic shock» caused
by polyploidization. The study of this phenomenon is important to find
methods of accelerating diploidization processes, restoration of genetic
stability and normal fertility in amphidiploids.

The results of the study showed the stable expression of the
morphological features in all studied amphidiploids. Examination of
the electrophoretic spectra of gliadins revealed the presence of some
grains, which were marked either by the presence of additional protein
components or by the absence of certain components. It cannot be ruled
out that the appearance of atypical grains among the offspring of the
studied amphidiploids may be a consequence of the «genomic shock».

Key words: remote hybridization, genomic shock, gliadins,
amphidiploids, Triticinae.
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Problem statement and analysis of recent
research. Genetic diversity among modern
cultivated plants is somewhat limited. This is due to
the fact that during domestication, all crops passed
through the so-called genetic «bottleneck» [22, 48],
including wheat [9]. The second «bottleneck»
was modern breeding, which contributed to the
rapid spread of a limited number of high-yielding
varieties [48, 22, 45]. Further improvement of
wheat varieties requires the search for new donors

of'useful trait genes [30, 31]. It has been shown that
natural populations of wild ancestors or species
related to cultivated plants have the greatest genetic
diversity [38, 49, 54]. Remote hybridization can
contribute to the expansion of the gene pool of
agricultural crops [20, 34, 50] and also be used
to obtain new synthetic types of cultivated plants,
examples of which are triticale [26], joshta [6].
When crossing crops with their relatives,
including wild species, the genes that control the
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best features of adaptability to biotic and abiotic
stresses and other useful characteristics are
transferred (introgressed) to the genome of this
culture. To date, a great variety of introgressive
lines for wheat has been obtained by crossing
with a wide range of wild and cultivated relatives
[7,18,19,31, 50]. Although it is not always known
in detail which foreign genes are responsible for
the acquired trait of interest, what is the volume of
foreign genetic material and what is its localization
in the genome of the newly created line [17, 31].

Despite long-standing and numerous attempts
to partially introduce foreign genetic material
into the genome of cultivated plants, in particular,
into wheat, today there are very few commercial
varieties created in this way. A positive example
is the acquisition of wheat-rye translocations
1BL/1RS and 1AL/IRS, which are used in
modern wheat varieties. Translocation of the short
arm of rye chromosome 1R confers resistance to
a complex of fungal diseases [23, 39], but at the
same time reduces the quality of flour [29].

Another example of commercial use of
introgressive varieties is the Chinese common
wheat variety Xiaoyan 6, which was widely
cultivated in the 1980s and 1990s. In Xiaoyan 6,
at least two wheat chromosomes (2A and 7D)
carry chromosome segments from Thinopyrum
ponticum, with genes contributing to disease and
environmental stress resistance, as well as good
yield quality and stability [21].

The reason for insufficient use of the adaptive
potential of wild relatives is that in remote hybrids,
due to genetic and cytological differences, normal
conjugation of chromosomes in meiosis often
does not occur and, accordingly, the exchange
of chromosome sections, crossing over. The
gene of interest is transferred to the background
of the cultivated species, as a rule, either as part
of a whole foreign chromosome, or by a large
translocation [46, 51-53, 56]. Therefore, along
with valuable genes for resistance to biotic and
abiotic factors, a whole block of foreign genes
is transferred, which significantly worsens the
quality and vyield characteristics of the crop
[7, 31]. In addition, the presence of introgression
due to the «incompatibility» of the genetic
material of the donor and the recipient variety can
lead to cytological instability and, as a result, to a
significant decrease in plant fertility, which means
a significant decrease in yield [37, 53]. Bringing
a line with foreign-substituted chromosomes or
parts of chromosomes to the quality standards
of the crop is a rather complex breeding task.
A widely known method to facilitate homeologous
recombination, that is to induce exchange between
donor and recipient chromosomes, is the use
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of a CSphlb mutant [6]. However, successful
introgression is still largely contingent.

In contrast to the task of transfer of only
individual genes to the background of a cultured
species, another direction of remote hybridization
is the production of new synthetic species based
on amphidiploids. An example of obtaining a
new commercially successful synthetic species is
triticale, which combines almost complete genomes
of the parental forms of wheat and rye [26].

Cytological and molecular studies indicate
that many cultivated plants arose as a result of
spontaneous crossing between related species and
selection carried out by man at the time of the birth
of agriculture. That is probably what happened
with durum and common wheat, oat, rapeseed, etc.
Advances in sequencing technologies and
bioinformatic study of plant genomes allowed us to
assert that the phenomenon of polyploidization is a
natural process and took place at the initial stage of
the evolution of angiosperms [5, 10]. In addition,
some taxa of angiosperms underwent additional
polyploidization events in their development. That
is, it can be argued that polyploidization served as
one of the factors of speciation. The concept of a
«paleopolyploid» appeared, a species that arose as
a result of an ancient polyploidization event [§].
A paleopolyploid has a diploid-type chromosome
conjugation, but the doubling of chromosomes
that occurred during the formation of this species
can still be traced through careful analysis of the
nucleotide sequence of its genome. It is shown
that, among cultivated plants, paleopolyploids are,
in particular, corn, rice, and soybean [13, 35, 42].
Since this process took place repeatedly in nature
and led to the appearance of new highly fertile plant
species, it can be argued that remote hybridization
is a technique that reproduces natural processes,
and therefore, regardless of the difficulties that
arise, one can hope for its success application for
selection of new synthetic species closely related
to cultivated plants. In view of this, in recent years
there has been increased interest in the study of
genetic processes that occur when genomes from
different sources are combined in one organism.

Studies of amphidiploids demonstrate that when
the genomes of two different species are combined
in one nucleus, a so-called genomic shock occurs.
The term for this phenomenon was proposed by
Barbara McClintock (1984). Apparently, genomic
shock is a programmed chromatin restructuring
necessarytorestorediploidchromosomeconjugation
and balance the genetic set. The consequences of
genomic shock can be observed at different levels
of organization of genetic material. Cytological
instability is observed at the chromosomal level:
aneuploidy occurs in the offspring of amphidiploids
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and introgressive lines (lines with foreign genetic
material), whole chromosomes can be eliminated
[16, 34] or their parts [14], translocations occur
[11, 46], specific sequences are eliminated [47]. At
the level of nucleotide organization, the activation of
transposons, changes in DNA methylation, histone
modifications (epigenetic changes) are obser-
ved [1]. The appearance of new DNA sequences or
protein components that were not characteristic of
any of the parent organisms is often observed [2, 3,
15, 32, 33, 55]. The combination of two genomes
does not lead to a simple summation of genes,
where each of the genomes contributes equally
to the functioning of the new organism. Most of
such genomes are characterized by a decrease
in the amount of chromatin compared to the
expected. Various methods of interaction between
homeologous genes are observed: the silencing of
one of the homeologs or significant asymmetry in
the expression of homeologs, their acquisition of
different functions [2].

Revealing the causes of destabilization of the
genomes of amphidiploids and introgressive lines
and further molecular genetic mechanisms of their
stabilization will be of both practical and theoretical
interest. In practical breeding, this will allow for
the acquisition of new synthetic, cytologically
stable, fertile plant cultures. The theoretical value
lies in understanding the mechanisms of the
functioning of the plant genome as a whole.

Molecular-genetic processes occurring in the
genome of amphidiploids and introgressive lines
as a result of genomic shock can be monitored by
genetic markers: morphological, biochemical, and
molecular.

The aim of the research. This paper is
devoted to the study of the expression stability of
the morphological features and the electrophoretic
spectra of gliadins in amphidiploids from species
of the Triticinae tribe.

Table 1 — Amphidiploids used in the study

Materials and methods of research.
Laboratory and field work was carried out in
the Laboratory of storage proteins and at the
experimental field of the Bila Tserkva National
Agrarian University, respectively, in 2021-2022
years.

Amphidiploids obtained from crossing species
of the Triticinae tribe served as plant material
(Table 1). Seeds of plant samples were kindly
provided by the Bank of Genetic Resources
(Kharkiv).

The genetic stability of amphidiploids was
studied by evaluating morphological features
of plants and electrophoretic profile of storage
proteins, gliadins.

Evaluation of morphological features

At the stage of flowering, the plants were
evaluated by morphological features such as the
presence of a waxy coat, the pubescence of the
leaf, and the color of the auricles. After ripening,
the plants were evaluated on the characteristics of
awnedness, color, and hardness of the glumes, the
presence of an indentation at the base of the glume
(the middle spikelets of the main spike were
evaluated), the shape, and density of the spike.
The gradations of the traits are given in table 2.
Each amphidiploid was characterized by the
stability of the expression of morphological
features by evaluating about 50 plants, each of
which in turn formed several stems.

Electrophoresis of gliadins

Extraction and electrophoresis of gliadins in
a polyacrylamide gel was performed according
to the modified Brzezinski method (Antonyux
et al., 1994). For each amphidiploid, 55 grains
were evaluated, except for the sample 7. durum —
Ae. squarrosa 30, which was not examined for the
profile of gliadins.

No Origin of the sample Notes Number of chromosomes
1 Ae. squarrosa — T. boeoticum 28
2 Ae. squarrosa — T. urartu 28
3 T durum — Ae. squarrosa Sample 24 42
4 T. durum — Ae. squarrosa Sample 30, without wax coating 42
5 T durum — Ae. squarrosa Sample 1 42
6 Tetra-Aurora™ — de. mutica Aurotica 42
7 T. durum — Ae. comosa Miosa 42

* — AABB genomes of common wheat variety Aurora.
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Table 2 — Gradations of morphological traits by which plants were evaluated

Trait

Gradation

Wax coating

present / absent

Pubescence of the upper surface of the leaf

present / absent

The colour of the auricles

light green / purple

Awnedness

awnless / awned / semi-awned / with awn-like processes

The shape and density of the spike

spindle-shaped / speltoid / loose

The colour of glumes

white / yellow / red / light brown / dark brown

Glume hardness

soft / hard / very hard

The indentation of the spikelet base

present / absent / weakly expressed

Research results and discussion. Evaluation
by morphological traits.

The spike morphology of the investigated
amphidiploids is presented in Figures 1-3.

The characteristics of amphidiploids according
to gradations of morphological features are
presented in Table 3. For comparison, the table also
shows the characteristic gradations of common
wheat. Each of the investigated amphidiploids
showed its own characteristics, on the basis of
which it was possible to control the uniformity of
the plants of the sample. Amphidiploids showed
stability in the expression of morphological traits:
the plants of all samples were uniform.

Most of the plants in the sample 7. durum —
Ae. squarrosa 24 were without a waxy coating and
with purple auricles, but among them there were
also plants that had two traits changed at the same
time, they were with a waxy coating and light green
auricles. According to the characteristics of the
spike morphology (awnedness, shape), all plants
in the sample were similar. Further comparison of
these morphologically different plants with typical
plants according to the electrophoretic profiles of
gliadins revealed a significant difference in the
composition of protein components (Fig. 4-8).
Given this, we can make an assumption that it
is possible that these two groups of plants in the
sample 7. durum— Ae. squarrosa 24 have asuchlike
origin, as evidenced by the similar morphology of
the ear. But the significant differences in the set
of storage proteins allow us to say that they do
not come from the same line. This explanation
is more likely than the manifestation of genetic
instability in this amphidiploid. Therefore, in the
future, it makes sense to conduct research on these
two groups of plants separately. A well-founded
conclusion about the nature of genetic processes
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in the genomes of the studied amphidiploids can
be made after further multiple screening of the
plant material and observations.

Evaluation of electrophoretic profiles of
gliadins

For each of the amphidiploids, 55 grains
were evaluated, except for the sample 7. durum
— Ae. squarrosa 30, which was not examined
for the spectrum of gliadins. Examples of
electrophoregrams are presented in Figures 4-8.

For the amphidiploid Ae. squarrosa -
T. boeoticum and Ae. squarrosa — T. urartu, one
grain was found for each, showing additional
components (Fig. 4).

For the amphidiploid 7. durum — Ae. squarro-
sa 24, a significant difference in the protein
profiles was found between two groups of plants
(Fig. 5), which also differed due to the presence
of a waxy coating. Our assumptions regarding
this circumstance were expressed before.

For the amphidiploid 7. durum — Ae. squarrosa 1,
two groups of plants were identified, which differed
from each other by the block of polypeptides in the
w-zone of the spectrum (Fig. 6).

For Aurotica, two grains with a missing block
of components were found in the y and  spectrum
zones (not shown). For Miosa, two grains with
missing components in the ®- and B-zones of the
spectrum were found (Fig. 7).

Therefore, as a result of the study of
amphidiploids according to the electrophoretic
spectrum of gliadins, a small number of grains with
atypical spectra were found (Table 4). It cannot be
ruled out that the appearance of such plants is a
consequence of genetic processes in the genomes
of these samples, launched by the polyploidization
event, that is, due to a genomic shock.
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A B

Fig. 1. Morphology of the spike of the samples Ae. squarrosa — T. boeoticum (A),
Ae. squarrosa — T. urartu (B).

A. B. C.

Fig. 2. Morphology of the spike of the samples 7. durum — Ae. squarrosa 24 (A),
T. durum — Ae. squarrosa 30 (B), T. durum — Ae. squarrosa 1 (C).
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A B

Fig. 3. Morphology of the spike of the samples Tetra-Aurora —
Ae. mutica (Aurotica) (A), T. durum — Ae. comosa (Miosa) (B).

Table 3 — Evaluation of amphidiploids by morphological traits

Pubescence The inden-
Origin of the sam- | Wax | of the upper The co- | s (ned- | The shape | The co-| Glume | ©p o
No . lour of the and density | lour of | hard- .
ple coating | surface of . ness . the spike-
the leaf auricles of the spike | glumes | ness lot base
Ae. squarrosa — light semi- dark very
! T. boeoticum absent present green awned loose brown | hard absent
Ae. squarrosa — light semi- dark very
2 T urartu absent present green awned loose brown | hard absent
T.durum — spin- dark weakly
3 Ae. squarrosa (24) absent absent purple awned dle-shaped | brown hard expressed
T durum — light spin- weakly
4 Ae. squarrosa (30) absent absent green awned dle-shaped yellow | ~hard expressed
T durum — light semi- spin- . weakly
> Ae. squarrosa (1) present absent green awned | dle-shaped white | hard expressed
Tetra-Aurora licht
6 |Ae. mutica absent absent r%en awnless | speltoid | white | hard absent
(Aurotica) &
T durum — with
7 | Ae. comosa absent absent purple | awn-like | speltoid | white | hard absent
(Miosa) processes
. . different . white /
T aestivum light spin-
8 present absent grada- yellow | soft present
(common wheat) green tions dle-shaped /red

242




agrobiologiya.btsau.edu.ua Arpob6iornorisi, 2024, Ne 1

A. B.

Fig. 4. Spectrum of gliadin of the samples Ae. squarrosa — T. boeoticum (A),
Ae. squarrosa — T. urartu (B). Arrows point to additional components.

Fig. 5. Profile of gliadins of the sample T. durum —

Ae. squarrosa 24. The brackets indicate two groups

of plants that differ in electrophoretic profiles and
morphological traits.

243



Arpobiosnorisi, 2024, Ne 1 agrobiologiya.btsau.edu.ua

Fig. 6. Spectrum of gliadins of the sample 7. durum —

Ae. squarrosa 1. A bracket indicates a zone with two

types of protein blocks. Samples with each block are
marked with numbers 1 or 2.

Fig. 7. Spectrum of gliadins of the sample 7. durum — Ae. comosa (Miosa).
Arrows indicate missing components.
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Table 4 — The examination of the amphidiploids according to the electrophoretic spectra of gliadins

and morphological traits

The number of

(Miosa)

No Sample atypical grains * Type of deviation Morphological traits
3 additional
1 | Ae. squarrosa — T. boeoticum 1 components in the Uniform
y-zone
2 | Ae. squarrosa — T. urartu 1 ! addﬁmnal component Uniform
in the ®-zone
2 groups of Mechanical
3 | T durum — Ae. squarrosa 24 spectra contamination 2 groups of phenotypes
4 | T durum — Ae. squarrosa 30 - - Uniform
5 | T durum — Ae. squarrosa 1 2 groups of 2 types of blocks in the Uniform
spectra ®-zone
The block of
Tetra-Aurora — Ae. mutica components in the area .
6 . 1 . Uniform
(Aurotica) of y and B-zones is
missing
1 component in
T durum — Ae. comosa the @-zone and 1 .
7 2 Uniform

component in the
B-zone are missing

* the sample volume is 55 grains.

Application of morphological markers

Morphological ~ markers  allow  visual
assessment of plants without additional expensive
laboratory procedures. The disadvantage of
working with morphological features is that only
those controlled by one or a small number of genes
can be used as markers; the trait should appear
regardless of environmental conditions and with
a clear gradation. The number of such features is
significantly limited and is not sufficient for dense
marking of the entire plant genome; therefore,
there is a need to use additional biochemical
and molecular markers. Nevertheless, the study
of available morphological markers allows us to
draw the first conclusions regarding the stability
of the genome. For many morphological features
of soft wheat, their genetic control has been
established and the chromosomal location of the
genes encoding them is known. The phenomenon
of synteny, i.e. the preservation of the order of
genes in chromosomes in closely related species
allows us to use this information in the study of
amphidiploids from closely related species.

The dark color of the mature glume is controlled
by the Rg2 gene, located on chromosome 1D [51].
Orthologous genes are located on the first
chromosome of other wheat genomes [25]. The
development of a waxy coating on a plant is
caused by W genes located on the short arms of
chromosomes 2B and 2D [24]. The W2 inhibitor

gene, located on the 2DS shoulder, is responsible
for the absence of a waxy coating. In modern
varieties of soft wheat, this gene is represented by
the recessive allele w2, so the plants are covered
with wax.

Common wheat has a spindle-shaped spike.
In amphidiploids, the appearance of a loose ear
is caused by a gene contained in the chromosome
of the sixth homeologous group [28]. The
genes responsible for the hardness of the glume
and the presence of an indentation at its base
(a characteristic of common wheat) are located on
chromosome 2D [51].

Anthocyanin coloration is caused by genes
located on chromosomes of the 7th homeologous
group. They cause purple coloration of coleoptile,
straw, anthers [25]. We assume that the purple
auricles on the leaf are also the pleiotropic action
of this gene. An example of the successful use of
morphological markers to assess the stability of
the genomes of amphidiploids and introgressive
lines is the paper by Ternovskaya T., Zhirov
E. (1993). The evaluation of Miosa and MIT
amphidiploids based on the presence of a wax
coating showed that at the time of creation,
these amphidiploids were without wax, but after
a certain number of generations this feature
appeared. These changes in the genome of the
studied plant samples turned out to be irreversible
and had hereditary nature.
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The amphidiploids we studied had a number of
morphological features that allowed us to clearly
distinguish them, and also distinguished them from
the common wheat morphotype. When examining
plants from one generation of each amphidiploid,
no diversity in morphology was found. It can be
assumed that the most active adaptation processes
of the amphidiploid subgenomes occur in the first
generations after polyploidization. Also, more
information can be obtained by observing an
amphidiploid in several generations. To activate
genomic shock, we crossed all amphidiploids
with common wheat to obtain new introgressive
lines. We expect that the combination of genetic
material of various parental components will
cause new processes of its reconstruction and
mutual adaptation. This plant material can be used
in further studies of the phenomenon of genomic
shock.

Application of biochemical markers

Biochemical markers for tracking genetic
changes in amphidiploids and introgressive lines
were used in several works by the team of authors
[3, 32, 33]. Grain gliadins, o- and p-amylase
isoenzymes were used in these works. The results
showed the appearance of new components of the
electrophoretic spectra that were not characteristic
of the parent plants. The authors suggested
that such changes could be associated with the
activation of transposons that are contained in
the intergenic space of gliadins, as well as due to
«slipping» of DNA polymerase during replication,
since gliadin genes are rich in microsatellite
repeats, in particular the SAA repeat, or due to
uneven crossing over because of the present of
microsatellite repeats and repeats in transposons.

Six loci are known, located distally on the
short arms of chromosomes of the 1st and 6th
homeologous groups, encoding gliadins: Gli-A1,
Gli-Bl, Gli-D1, Gli-A2, Gli-B2, and Gli-D2
[36, 43]. Each of the gliadin genes encodes
several polypeptides that are inherited as a single
Mendelian trait. On the electrophoretic spectrum,
the gliadin gene forms a block of compo-
nents [44]. Gliadins are characterized by multiple
polymorphism, so it is convenient to use them
as markers for distinguishing not only Triticinae
species, but also for distinguishing individual
varieties. Catalogues of wheat gliadin variants
have been created [27].

According to the growth of the electrophoretic
mobility of the gliadin components, the spectrum
is divided into 4 zones: o, v, p and a. The first two
zones are mainly controlled by genes located on
the short arms of chromosomes of the first group,
and the other two by genes located on the short
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arms of the chromosomes of the sixth group [41],
although sometimes the products of the same gene
can be detected in different zones [12].

The differences in the electrophoretic spectra
of amphidiploids studied by us concerned the «, vy,
B zones. We observed the lack of some components
in some cases, and the appearance of new bands
in the spectra in other cases. The presence of
two groups of plants with different blocks of
components in 7. durum — Ae. squarrosa (1)
most likely indicates a single mutational event
as a result of genomic shock and subsequent
preservation and reproduction from seeds of
both groups in this amphidiploid population. The
same can be assumed for the appearance of two
grains with deviations of the same nature in Miosa
samples.

Although in most cases the changes in the
spectra we observed involved more than one
component at the same time, it is most likely that
the mutational event occurred at only one locus in
each case. However, we cannot exclude the fact
that such spectra are due to mutations in more than
one locus.

Use of DNA markers
The REMAP (retrotransposon-microsatellite
amplification  polymorphism) method can

serve as one of the approaches to the study of
rearrangements of nucleotide sequences that may
occur as a result of the activity of transposons.
This method consists in conducting a polymerase
chain reaction with primers that have the following
features: one of the primers is complementary to
the sequence in the LTR-transposon, the second
primer is complementary to the microsatellite
sequence and also has an anchor nucleotide at
the end. This method turned out to be effective,
since retrotransposons are often associated with
microsatellites in the cereal genome [40]. It allows
detection of the movement of the transposon
relative to the microsatellite when evaluating
changes in the length of DNA fragments
formed during amplification. In work [2],
the Sukkula family retrotransposon sequence was
used as a donor of a conservative region of the
retrotransposon, since it is considered one of the
families with the highest activity of translocations
throughout the genome. A total 0of 49 generations in
19 introgressive lines of Aurodes derivatives were
analysed. The vast majority of the studied lines
had differences in the REMAP spectrum either
in general for the line, in individual generations,
or in individual grains. The authors concluded
about the significant mobility of retrotransposons
in the genome of introgressive lines of wheat.
Thus, the use of DNA markers, in particular the
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study of transposons, indicates active processes of
genome rearrangement due to genomic shock in
introgressive lines of wheat.

Accumulating  evidence that remote
hybridization itself is a factor in the growth of
genetic variability in offspring compared to
parental genotypes increases interest in it and
actualizes its research. As the genome of the plant
destabilizes and begins to actively reconstruct,
this phenomenon in itself can be used to create a
new variety of offspring for the selection process.

Our further efforts will be focused on creating
suitable plant material to study the phenomenon
of "genomic shock". It is necessary to isolate
plants with atypical morphological, biochemical,
and molecular markers and further study the
stability of the expression of acquired changes in
subsequent generations.

Conclusions. Amphidiploids involved in the
study, based on the results of observation for one
year, showed a stable expression of morphological
features. The study of gliadin profiles of
amphidiploids demonstrated the appearance
of individual cases of atypical grains. In their
profile, either new components appeared, or some
components disappeared. In one of the cases, an
entire block of components was missing. It cannot
be ruled out that the appearance of atypical grains
may be a consequence of «genomic shock.
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CtyniHb reHeTH4HOI cTadinbHOCTI amdinnnioi-
niB Tpudu Triticinae

Baosuuenko K.B., Uixonbchkuii 5., Llyden-
Ko JI.A., XmanoBcbkmnii I'.

CyuacHi COpPTH MIICHHUI[I MalOTh OOMEKCHY TeHE-
THYHY PI3HOMaHITHICTh. [Tomanbiie iX BIOCKOHAICHHS
moTpelye po3mupeHHs i 30aradenss renodoray. Ox-
HUM i3 JDKepeln IiHHUX TeHIB aJalTHBHUX O3HAK BBa-
JKAFOTBCSL CTIOPiTHCHI JWKI BHIU MIICHUI, 3aJTyUYCHHS
SIKUX MOXIIMBE 3a BijjajeHol riOpuamsamii. OmHak
HIMPOKE 3aCTOCYBaHHS LILOTO METOAY JOCHTh OoOMe-
JKCHE uepe3 NMeBHHUH piBEHb 010JI0TIYHOT HECYMICHOCTI
CXpelyBaHUX BHIiB. YacTo HEMae HOPMAJIBHOI KOH 10-
ramii XpoMoCcoM y MeH03i TiOpuIiB, 0 IPU3BOIUTH O
HU3BKO1 TUIOIIOYOCTI Ta MIEPEHECEHHS Yy)KIHHHUX TeHIB
Ha TCHETUYHE TVIO KYJIbTUBOBAHUX BHUJIIB Y BUIJISL 5K
LUTUX XPOMOCOM, TaK 1 BEJIMKUX TpaHciokauiil. Amdi-
JUIUTOITM Ta JIHII 3 4y)KHHHUMHU IHTPOTPECIIMU BH-
SIBIISIFOTh IEBHUH pPiBEHb TEHETHYHO! HECTaOiIbHOCTI,
OCKLUTbKH MEPESIKUBAIOTH TAK 3BAHHI «TE€HOMHHUI LIOKY.

MeTol0 1IBOTO JOCIHI/UKEHHS Oylno BHBUCHHS
«TEHOMHOTO HIOKY» Yy aM(iAWIUIOiNB BHIIB TpUOU
Triticinae, 3 pony Aegilops 1 Triticum. Pocivuuu anasi-
3yBaJId 32 HA00pOoM MOP(OJIOTIUHUX O3HAK Ta €JICKTPO-
(hopeTHYHHNX CIIEKTPIiB 3alMacHUX OiNKiB (TIMiaIwHiB).
Byno mpoBeneHo MoOmIyK pOCIUH, sSKi Mamd O BiAXu-
JICHHST BiJ THIIOBOTO MOpQoTHIy abo enekrpodope-
TUYHOTO Mpodiaro BignoBigHoro amdiaumioiny. Taki
BIZIXMJICHHS] MOXYTb CBIJIYMTH IIPO MEpedir «[eHOMHO-
ro MIOKY», 3yMOBJICHOTO MOJIIUIOinM3aIier0. BupueH-
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HSl «T€HOMHOTO IIOKY» Ba)IIHBO JJIsI TTOIIYKY METO/IB
MPUCKOPEHHS MPOLECIB JMILIOIIU3AaIlii, BiIHOBICHHS
TEeHETUYHOI CTAOUTFHOCTI Ta HOpMAITEHOI (pepTHITBHO-
cTi aMiUIIIoiiB.

PesynbraTi HOCHIKEHHS! TOKa3alH CTa0LIbHY
eKCIIpecito MOPGOIOTIYHUX O3HAK Y BCIX JOCIIIKe-
HUX am@igutoioinis. JocmimkeHHs enekTpodopeTnd-
HUX CIIEKTPIB TITiaIWHIB BUSBIIO KUIbKa OMUHUIHHUX

3€pHIBOK, sIKi Bif3Hadawcs abo HasSBHICTIO TOAATKO-
BHX OITKOBHX KOMIIOHEHTIB, a00 BIJICYTHICTIO IIEB-
HUX KoMIoHeHTiB. CIiJl BpaxoByBaTH, MIO IOsBa
ATUIIOBHX 3€PHIBOK Cepel HAIIAIKIB JOCIIHKYBaHUX
amMOIAMIUIOINIB MOXKe OyTH HACHIJIKOM «TE€HOMHOTO
LIOKY».

KurouoBi ciioBa: Bigmanena riopuansaiis, TeHOM-
HUH MoK, Tmaanan, ambigumnnoinu, Triticinae.
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