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The aim of the work was to estimate the impact of the short wavelengths ultraviolet radiation
(wavelength is 230 nm) on Arabidopsis thaliana. The stress response on some key flowering determination
genes AP1, GI, LFY, FT, CO, and the repair gene RAD51 expression were investigated. The grown plants
were applied by red (610—700 nm), violet (400—450 nm), neutral white (mixture wavelengths 380—750 nm),
20 W and high intensive white light (mixture wavelengths 380—-750 nm) 40 W LED. The experimental
group of plants was irradiated by short wavelengths ultraviolet on ontogenesis stage 5.1 by Boyes
classification. The leaf length as growth parameter mark also was analyzed. The short wavelengths
ultraviolet influence caused differences in photoperiodic pathway genes expression in plants grown under
different illumination. Acceleration flowering phases under influence white intensive illumination and
delay ones in case of violet and common white illumination were observed comparing with control groups.
It was revealed that cryptochrome and phytochrome formation play an important role in plant development
and stress resistance. It enables to understand the best way of plant cultivation in stressful condition.
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response.

The light illumination, nutrition and
temperature strong are influence on plant
development. Therefore the light illumination
mode is one of the most important conditions
for plants growth and development [1]. Light
illumination conditions include light intensity,
photoperiod and light spectrum. It is well
known that the switch from vegetative growth
to reproductive growth, i.e. flowering, is the
critical event in a plant’s life. Blooming is
regulated either autonomously or by
environmental factors which is regulated by
the duration of the day and night periods, and
spectra of the illumination of light, which is
regulated by photosynthesis cell components,
have been well studied. Additionally, it has
become clear that stress also regulates
flowering. The long wavelength ultraviolet B
radiation can induce or accelerate blooming, or
inhibit and delay it depend on plant species.
This article focuses on the positive regulation
of reproductive stage by stress. The induction
or acceleration of blooming in response to

stress that is known as stress-induced flowe-
ring — a new category of flowering response
[2]. This research aims to clarify the concept
and to summarize the full range of its
characteristics of stress-induced flowering
from a predominately physiological
perspective. There are relevant quantities to
flowering time gene regulatory network of
plants grow and develop [3].

Nowadays genetic mechanisms of flowering
regulation of Arabidopsis are known [4].
Flowering time regulation has been widely
studied on the plant model species Arabidopsis
thaliana. There are three main pathways which
include the photoperiodic, vernalisation and
autonomous branches. The photoperiodic
pathway is the most important for arabidopsis
because it is belongs on long day plant.
Flowering time regulate by circadian clock and
depend of day length [5]. The circadian clock
genes are activated by the light spectrum. The
light spectrum activates different
photoreceptors in plant leaves. The impact of
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light spectrum on plants development is
studied during long time [6]. But today this
environmental research problem has been
relevant. The violet, blue, and red lights are
important for plant growing and development
[7] and they include the visible light spectrum
within 380—-730 nm. Different light spectrum
excited signal transduction state and caused
photomorphogenic changes. It also impacts on
chlorophyll content in cells, dry mass
accumulation and leaf surface square creating
[8]. The visible light is absorbed mainly by
chlorophyll a, b and carotenoids [1]. Blue
(460 nm), orange (630 nm) and red light
(660 nm) are playing a great role in
photosynthesis [9], whereas violet (405 nm),
and far-red influence to germination,
vegetative growth, budding, and flowering
processes [10, 1]. In experimental researches
blue and red lights were necessary for
investigation plant photosynthesis
mechanisms, but violet and far-red usually
were applied in secondary metabolite synthesis
and photomorphogenesis studies [11].

Different spectrum is absorbed by several
photoreceptors in leaves [7, 9]. Therefore
several classes of photoreceptors have been
described: phytochromes (PHYA-PHYE in
Arabidopsis) generally absorb red and far-red
light, but blue light is perceived by
cryptochromes (CRY1 and CRY2),
phototropins (Phot. 1 and Phot. 2), and
Zeitlupes (ZKL, FKF1 and LKP2)[1].

In Arabidopsis the phytochromes involve in
photoperiodic pathways [12, 13]. They interact
on endogenous oscillators and activate
expression of two floral genes CONSTANTS
(CO) and FLOWERING LOCUS T (FT) in
leaves [10]. The cryptochrome photoreceptors
are present in organisms throughout the plant
kingdom [7]. They enable absorbed the red
light in plants. The red light in opposite of
could down-regulate the gene FT expression
and delay flowering [10].

A long wavelength ultraviolet (UV)
radiation is a highly effective biological stress
factor for plants. The UV-rays are similar to
ionizing radiation regarding of biological action
living cells [1]. Impact on plant UV-radiation is
interesting to research for a time [14]. It is
relevant to study during the last years too. The
ozone layer gets thinner in combine with global
warming. Therefore as a result it increases of
atmospheric CO, and UV radiation [15, 16]. The
investigation of the plant resistance to ambient
factors now continues to be relevant.

UV light includes a long wavelength UV
(wavelengths 320—400 nm), UVB (280-320 nm)
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and short wavelength UV (wavelengths below
280 nm) (Sastry at al. 2000). A long wavelength
UV comprises more than 95% of the solar UV
radiation. Most of UVB and all of UVC are
removed by the ozone layer. The shorter
wavelengths are less present in incident
sunlight [17]. But if the ozone layer will
decrease the level of short wavelength UV
irradiation opposite will increase. In the
environmental the short wavelength UV will
become the most active and drastic stress factor.

The recent researches have shown, short-
and medium-wavelength of UV light cause
photo lesions in DNA conformation. The high
doses of UV increase DNA dissociation and
structural disintegration [18].

A long wavelength produce the DNA
thionucleotides indirectly. Also UV induces
DNA photo damage by generating reactive
oxygen species. Proteins targeted for oxidation
damage include DNA repair factors [16]. UVB
radiation affects leaf growth in a wide range of
some species without causing any other visible
stress symptoms [19].

Increasing environmental UV radiation can
delay flowering and decrease harvest
production in many plants species [20].

The arm of our study was to investigate the
illumination impact combining with the
UV-radiation on the expression of APETALA 1
(AP1), GIGANTIA (GI), FT, CO, RAD51 and
PCNA2.

Materials and Methods

The plants of Arabidopsis thaliana (ecotype
Col) were used in experiments. A. thaliana is a
classical model object in molecular biology and
genetics. This species is useful in lab and
content a small genome [21]. Genetic
mechanism of blooming term and growth
phases’ determination of Arabidopsis is widely
studied [22]. We used light illumination with
violet, red and white spectrum to growth
plants. The plants grown were applied red
(610-700 nm), violet (400—450 nm), neutral
white (mixture wavelengths 380-750 nm),
20 W and high intensive white light (mixture
wavelengths 380—-750 nm) 40 W LED to grow
plants. We irradiated plants by short
wavelength UV. During vegetation growth and
develop the irradiated plant with above-
mentioned factors the length leaves was
measured within twice per week.

The short wavelength UV irradiation

The short wavelength UV irradiation was
done by 254 nm light generator with 30 W power.
Each control and experimental group of plants
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was implemented. Experimental groups were
irradiated by short wavelength UV in shooting
stage 5.9 [22]. We stressed plants with short
wavelength UV irradiation in three different
term modes 1, 2 and 5 minutes of UV exposure in
the same distance from the generator.

Molecular studies

The RNA extraction isolated from leaves at
6.1 development stage at the starting of the
flowering phase in according to Boyes (2001)
classification. The RNA was isolated of each
experimental and control groups after one week
from UV irradiation. The total RNA was
extracted by traditional phenol-chloroform
method [23]. Quality of extraction RNA was
checked with electrophoresis in 2% agarose gels.
Concentration of extracted RNA was measured
by spectrophotometer. The reverse transcription
reaction was performed in order to obtain cDNA.
In experiments, the RevertAid First Strand
c¢cDNA Synthesis Kit (Thermo Fisher Scientific
Inc., Waltham, MA, USA) kit was used.

In order to evaluate the genetic alterations
caused by UV exposure we determined changes
in the photoperiod pathway gene expression
levels. In our experiment, we measured the
expression of researched genes AP1,GI, FT, CO,
RAD51 and PCNA2. The qPCR equipment
LightCycler® Nano Instrument by Roshe
Diagnostics, Switzerland was used. Different
programs and protocols were tested to set up real
time qPCR conditions. We used Thermeo scientific
SYBR Green master mix. The quantitative gPCR
primers on genomic DNA of Arabidopsis
resulting in selection the working primers were
tested too. An ACTIN PROTEIN 2 (ACT?2) and
PCNA2 on base preliminary experiments were
chosen as a reference gene in our investigation.
The standardization of real-time PCR primers
was done in order to preliminary determines the
efficiency of each primer.

Data analysis

Statistical analysis of vegetation data [24]
was done by the help of StatPlus software.
Relative expression of the genes statistically
analyzed with double normalization on the base
of reference gene and control group by the
REST software [25].

Results and Discussion

Analysis of the plant’s growth and
vegetation development showed differences in
grown with different light illumination [24].

Arabidopsis seedlings were started at 5.1
stage according to Boyes (2001) classification at
24 day-old age (Table 1) under the intensive
white illumination at 24 °C temperature. The

plants transferred into 6.3 phase (flowering) on
27 day-olds. The seedlings transferred into 8th
phase on 31 day-olds and 9 phase (harvesting)
on 36 days. The seedlings started 5.1 stage on
27 day-olds, the 6.1 phase started on 31 days,
the 8 phase started on 36 days under red light at
24 °C. The plant seedlings started 5.9 stage on
31 day-olds and the 6.3 phase at 36 days-old
under common white and violet light at 24 °C.

One-way Analysis of Variance (ANOVA)
showed the significant differences between
leaf length of different light spectrum growing
plants (between groups SS = 1.04, within
groups SS=458.11,F, > F ., P <0.05). See
details in Fig. 1.

The leaf length of red light growing plants
is different than common white light group
(temp >terits P < 0.05), as well as high intensive
white light (te,, >t P < 0.05) and violet
light (tepp>terit, P < 0.05) growing plants. The
leaf length of the common white light growing
plants is slightly different than white intensive
light (tey > terit, P < 0.05) and violet light (te,,,
> tomts P < 0.05) growing plants. The amount
leaf length of the intensive white light growing
plants is slightly higher than violet light
growing plants (t,p>terit, P < 0.05).

Comparative analysis of key photoperiodic
pathway genes expression showed some
differences between control and short
wavelength UV irradiated groups (P < 0,05).
The common white light illuminated plant
group shown the changes in expression levels
of key flowering determination genes after
short wavelength UV treatment (Table 2). For
example, a) plants irradiated during 1 min by
short wavelength UV: The genes RAD51 and
GI are up-regulated in the experimental group
in compare control plants by a mean factor of
2.936 and 1.494, comparatively. But the gene
CO which take part in the circadian cycle is
down-regulated for experimental plants with a
mean factor of 0.648; b) 3 min short wave-
length UV: The genes RAD51 and API are
up-regulated in an irradiated group of plants
by a mean factor of 5.519 and of 31.685. The
genes CO and GI are down-regulated in
treatment group by a mean factor of 0.49 and
0.561; ¢) 5 min UVC: the genes RAD51, AP1,
CO and FT are up-regulated in the experimental
groups in compare of the control group by a
mean factor of 46.869, 87.018, 137.253 and
6.15, comparatively.

We observed other features for activity
some flowering, reparation, and proliferation
genes of the violet illumination cultivated
plants after that they were influenced UV-ray
during several modes (Table 3). a) 1 min UVC:

emp
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Table 1. Evaluation and demonstration the phenology phases of cultivated plants
in different light conditions in depend of aged

Light Age, Phase Age, Phase Age, Phase Age, Phase
days days, days days
Red 3.8 5.1 6.1 8
_ White 5.1 6.3 8 9
intensive
24 27 31 36

Violet 3.6 3.8 5.9 6.3

White 3.6 3.8 5.9 6.3
common

Fig. 1. Dynamic grown the leaves length (mm)
plants in depend of vegetation terms (days)

AP1,GI and FT expression are down-regulated
in experimental groups in compare of control
group plants by a mean factor of 0.029, 0.444
and 0.074; b) 3 min UVC: AP1 is up-regulated
in experimental group plants by a mean factor
of 4.966, ¢) 5 min UVC: FT is up-regulated in
experimental group (in comparison to control
group) by a mean factor of 1.748. But CO is
down-regulated in the experimental group by
a mean factor of 0.401.

The expression of key photoperiodic pathway
genes after short wavelength UV in red light
growing plants was described in Table 4. a) 1 min
UVC: AP1 is up-regulated in experimental group
by a mean factor of 2.782 and genes GI, CO, FT,
and RAD51 are down-regulated in the
experimental groups by mean factors of 0.171,
0.134, 0.025 and 0.450, comparatively; b) 3 min
UVC: API and FT are down-regulated in
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experimental groups by a mean factor of 0.586
and 0.445 in in comparison to the control group.
The gene CO is up-regulated by a mean factor of
2.644; ¢) 5 min UVC: FT and RAD51 are
up-regulated in the experimental group by a mean
factor of 5.214 and 1.914, comparatively. The
similar effect we observed for violet illumination
plus UV-radiation.

The phenology data revealed about necessary
of the full spectrum of solar light to normal
activation of circadian clock genes. It is known
that PHYA-PHYE accepts the visible red light.
We suggest that phytochromes involve in
flowering time regulation in the non-full
spectrum of light. CRY1 i CRY2 accept the blue
light [26]. However, decreasing of red light in
illumination caused blooming time delay to
compare white light growing plants. It also was
explained in recent studies [1].

Our results shown the trend of flowering
genes expression depends on red, violet and
white light spectrum. We observed that AP1,
GI, CO and RAD51 increase their activity after
stress. The response of CO and FT genes to
stress factor did not observed.

We believe that changes of genes activity
depend on light illumination conditions.
However increasing of RAD51 gene expression
has been shown the activity of reparation
processes in plant cells [27]. The expression
levels of RAD51 have differences in samples
group that were grown in white, violet and red
illumination. The differences can cause by
cryptochromes or phytochromes.

In addition, we did not show the significant
changes of photoperiodic pathway genes
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Table 2. Relative expression analyzes results of plants cultivated under common white light and treatment
by 1, 3 and 5 min of UVC treatment

Gene Expression Std. Error 95% C.I. P(H1) ( PRjS(;lgf))
1 min
PCNA2%** 1
RADS51 2.936 1.939-4.492 1.490-5.841 0 UpP*
AP1 12.255 4.570-33.291 2.358-70.686 0.062 UP
CcO 0.648 0.586-0.716 0.577-0.728 0 DOWN*
GI 1.494 1.273-1.757 1.161-1.925 0 UP*
FT 1.233 0.665—-2.286 0.424-3.793 0.667 UP
3 min
PCNA2*%* 1
RADS51 5.519 3.430-8.431 3.118-9.986 0.049 UP
API 31.685 16.502-73.653 9.321-108.277 0 UP
Cco 0.49 0.383-0.564 0.377-0.572 0.034 DOWN¥*
Gi 0.561 0.473-0.686 0.406-0.764 0.022 DOWN*
FT 0.998 0.625-1.933 0.426-2.255 0.918 DOWN
5 min
PCNA2%%* 1
RADS51 46.869 30.683-72.202 24.564-90.040 0 UP
APl1 87.018 39.391-192.333 37.248-203.375 0 UP
Cco 137.253 110.717-179.260 109.005—- 0 UP
182.074
GI 1.678 0.351-8.065 0.288-9.822 0.611 UP
FT 6.15 3.322-11.095 3.078-12.423 0.026 UP*

* Statistically significant
**Reference gene = 1

Hereinafter: the expression level values compare with reference gene expression =1.The expression level
values are calculated in base of row quantitative PCR data of control and experimental groups. The methodology
shown the differences between control and treated groups as control — 1 min UV, control — 8 min UV, control —
5 min UV. It is not necessary to present the row control and experimental data. The hypothesis test P(H1) rep-
resents the probability of the difference between the sample and control groups.

expression after short wavelength UV in plants
which cultivated in violet light, at 24 °C. We
guess that the red and violet light growing
plants have different expression because of the
photoreceptors involved in short wavelength
UV response. For example, the same short
wavelength UV-doses cause different level of
AP1 expression in different groups (Fig. 2—4).
This phenomenon could be explained by the
involvement of cryptochromes in flowering
regulation.

As known RADS51 gene involved in repair
processes after UV and ionizing radiation. Red
light growing causes to increase RAD51 activity
(Table 4). At the same time increasing RAD51
activity in violet and white light growing plants
was observed only on 5 min short wavelength

UV. It can be related to the light wavelength of
illumination. We believe that shorter
wavelength can suppress repair processes in
plant cells.

The previous data showed that short
wavelength UV influences on plant biomass
formation, photosynthesis and leaf size of
agriculture plants [14]. Our results also
demonstrated that short wavelength UV also
drastic influences on repair and bloom
processes. Other authors in the recent studies
report similar data. They have shown that
different light conditions effect on stress
resistance in plants [28].

However, the question of relation
photoreceptors of the plant due to
photoperiodic pathway genes expression is
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Table 3. Relative expression analyzes results of plants cultivated under violet light and treatment by 1, 3
and 5 min of UVC treatment

Gene | Expression | Std. Error | 95% C.I. | P(H1) | Result (P < 0.05)
1 min
ACT2%%* 2.286
PCNA2** 0.438
RAD51 4.57 1.080-19.487 0.872—-24.120 0.174 Up*
CO 0.264 0.213-0.326 0.206-0.338 0.075 DOWN*
GI 0.444 0.343-0.577 0.299-0.663 0 DOWN
FT 0.074 0.047-0.117 0.044-0.125 0.041 DOWN
AP1 0.029 0.020-0.038 0.018-0.041 0 DOWN
3 min
ACT2%* 0.242
PCNA2** 4.137
RAD51 4.455 1.017-19.538 0.929-21.385 0.268 UPp
CO 0.467 0.402-0.543 0.388-0.562 0.077 DOWN
GI 1.236 1.045-1.462 0.930-1.647 0.183 UP
FT 0.949 0.755-1.192 0.707-1.274 0.772 DOWN
AP1 4.966 3.155-7.823 2.939-8.397 0.037 UP*
5 min
ACT2%* 0.214
PCNA2%* 4.672
RAD51 4.462 1.030-19.387 0.904-22.069 0.283 UP
CoO 0.401 0.340-0.471 0.329-0.488 0.042 DOWN*
GI 0.792 0.700-0.896 0.640-0.982 0.135 DOWN
FT 1.748 1.579-1.936 1.480-2.065 0.022 UP*
AP1 4.18 3.893-4.489 3.687-4.743 0.057 UPp

* Statistically significant

; **Reference gene.

Fig. 2. Dynamic of flowering genes expression of plants grown under illumination common

white light in depend of UV-treatment term:

Hereinafter: the expression level values compare with reference gene expression =1.The expression
level values are calculated in base of row quantitative PCR data of control and experimental groups. The
methodology shown the differences between control and treated groups as control — 1 min UV, control — 3
min UV, control — 5 min UV. It is not necessary to present the row control and experimental data. The data
are comparing with control group. * Statistically significant
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Fig. 3. Dynamic of flowering genes expression of plants grown under violet light
in depend of UV-treatment term

Fig. 4. Dynamic of flowering genes expression of plants grown under red light
in depend of UV-treatment term

relevant. This phenomenon needs more dip
studies of transcription factors, which are
included in flowering regulation. The question
of cultivation conditions impact on plant stress
response is interesting for science and
agriculture. The drought, salinity, oxidation
stress are interested in scientists.

These researches will help to produce stress
resistant sorts of agriculture plants, which can
be planted in climate change conditions or
unfavorable places of the planet [29].

Thus, our experimental data revealed
that Arabidopsis thaliana plant cultivation
under illumination of violet, red and

orange spectra of light could drastically
influence on photoperiodic pathway genes
expression.

Post-irradiated with short wavelength
UV-irradiation of plants grown under red light
illumination caused downregulation expression
of genes related to circadian clock CO and GI
and repair genes RADS51.

Our data demonstrate that the plant
cryptochrome and phytochrome formation
and development condition play an important
role in UV-radiation resistant and on the
response of main photoperiodic pathway and
repair genes expression.
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Table 4. Relative expression analyzes results of plants cultivated in red light and treatment
by 1, 3 and 5 min of UVC treatment

Gene Expression Std. Error 95% C.I. P(H1) Result (P < 0.05)
1 min
ACT2%* 1.929
PCNA2** 0.518
RAD51 0.868 0.813-0.924 0.800-0.967 0.049 DOWN*
CcO 2.782 2.419-3.309 2.329-3.436 0 UP*
GI 0.134 0.104-0.166 0.101-0.179 0.034 DOWN
FT 0.171 0.157-0.191 0.151-0.194 0 DOWN
AP1 0.025 0.024-0.026 0.023-0.027 0 DOWN
3 min
ACT2%* 0.76
PCNA2** 1.316
RAD51 0.759 0.629-0.876 0.591-0.993 0.153 DOWN
CcO 0.586 0.484-0.686 0.452-0.797 0 DOWN*
GI 2.644 2.486—-2.890 2.434-2.955 0 UP*
FT 2.552 2.386—2.780 2.236—2.897 0.097 DOWN
AP1 0.445 0.372-0.533 0.347-0.572 0 DOWN*
5 min
ACT2%* 0.76
PCNA2** 1.316
RAD51 1.914 1.755-2.041 1.713-2.183 0 UP*
CO 1.368 0.915-1.978 0.783—-2.432 0.195 UP
GI 0.794 0.547-1.117 0.531-1.203 0.345 DOWN
FT 1.518 1.334-1.760 1.283-1.786 0.054 UP
AP1 5.214 3.962-6.861 3.824-17.108 0 UP*

* Statistically significant; **Reference gene.
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BIIJINB KOPOTKOXBUJbBOBOI'O
YJAbBTPA®PIOJIETOBOI'O
BUITPOMIHIOBAHHSA HA EKCITPECIIO
I'EHIB ¥ Arabidopsis thaliana

M. Kpusoxusca®
IO. JTi6anmosa®
H. Pawudos'

ucruryT kiaituEHOI Giosorii Ta reHeTHYHOT
inmyxenepii HAH Vkpainu, Kuis
2IHCTUTYT reHETUKH POCIHH i 6ioTexHOMOTIT
CAC, CroBauyunHa

krivohizha.marina@gmail.com

Merorto mociimxeHHsa 0yJI0 BUBUEHHS BIJINBY
ONIPOMiHEHHS KOPOTKOXBUJIBOBUM yJbTpadioe-
ToM (moBskmHA xBuai 230 HM) pociuH Arabidopsis
thaliana. JToctimKeHO CTPECOBY PeaKIliio Ha JeAKi
KJIIOYOBiI reHW (POTONMEPiOAMYHOTO MeXaHiZMy
merepminarii nsitinua: AP1, GI, FT, CO Ta pena-
panii RADS1. [lsia BupoIyBaHHSA POCJIUH 3aCTO-
coByBaJIu uepBoHe (moB:kuHA xBuIi 610—750 um),
diomerose (moBsxuHa xBuii 400—-450 uMm), Heli-
TpaJibHe BUAUMeE (3MiIraHi XBuJi 3 JOBKUHOIO
380-750 M) ocBiTaeHHa 3 moTyskHicTio LED
aamn 20 Bt ta 40 Br.

Ilicna mporo ekcnepuMeHTAJbHY I'PYIIy PoOC-
JUH ONPOMiHIOBAJIU KOPOTKOXBUJIHOBUM YJIb-
Tpadioserom (moB:kuHA xBuai 230 HM) Ha cTamii
oHTOoreHe3dy 5.1 3a Kaacudikamiero Boiica (2001).
fAx Mapkep BereraIiitHOro pocty 0yJio ITpoaHaJi-
30BAaHO JOBXKUHY JHUCTAa. BUSBIIEHO, III0 OIIPOMi-
HEHHA KOPOTKOXBWJILOBUM yJIbTPadiosieToM crpu-
YUHIOBAJO BiAMiHHOCTI y mpodinax ekcupecii
TreHiB (poTONEPiOAUUHOTO MexXaHi3My peryaamii y
POCJIMH, BUPOIINEHUX 3a PiBHOrO OCBiTJIEHHA.
Crocrepiranocsa IpuUCKOpeHH:A a3y IBiTiHHA 3a
BUPOIIYBAaHHS B iHTEHCUBHOMY 0iJIOMY OCBiTJIeHHI
Ta 3allisHeHHA 3a (pioseToBoro Ta moMipHoOro 6ijo-
T'0 OCBiTJIEHHS ITOPiBHAHO 3 KOHTPOJIBHOIO I'PYIIOI0.
TakuM YHOM OYJI0 BUSABJIEHO, 110 KPUIITOXPOMH i
diToxpomm BimirparoTh BaKJINUBY POJb Y (hopMy-
BaHHI cTpecocTiiikocTi pocauH. [lani gocaimxeH-
HS € BAYKJIUBUMU IJIs1 010T€XHOJIO0ri] Ta CiIbChKOro
TocIIolapcTBa i AaayTh 3MOT'y BU3HAUUTU Hali-
OiJIBIII OITUMAJIBLHI CIIOCOOU BUPOIIYBAHHS POCINH
B YMOBax CTpecy.

Knarouwosi cnosa: yMOBU OCBiT/IEHHS, €KCIIpecis
TeHiB, yiabTpadiosieT KOPOTKOXBUJILOBOIO Iiara-
30HY, BiAIOBigb Ha CTpecC.

BJIHAHHE KOPOTKOBOJHOBOI'O
YIABTPADPHOJIIETOBOIO H3JIVYEHHA
HA 9KCIIPECCHIO TEHOB
Y Arabidopsis thaliana

M. KEpusoxusca®
IO. JTu6anmosa®
H. Pawudos!

Y ucTUTYT KIIeTOUHOI 6HOIOTUY U TeHHOM
nuxenepuu HAH Vkpawnnsr, Kues
2JMIHCTUTYT reHETUKY pacTeHU U
ouorexunogoruu CAC, CiroBakusa

krivohizha.marina@gmail.com

ITesbio ucciiefoBaHUA OBLIO U3YyUYEHUE BIUA-
HUA 00/ TyUeHUA KOPOTKOBOJHOBBIM yJIbTpaduoJie-
ToM (xsiuHa BosiHbI 230 HM) pactenuit Arabidopsis
thaliana. WcciemoBaHa cTpeccoBas peakIusa Ha
HEKOTOpPbIE KJIIUEBbIE TeHBI (DOTOTIEePUOAUUECKOTO
mexanusma: AP1,GI, FT,CO u RAD51.

s BuIpamuUBaHUA PACTEHUN NPUMEHATHN
KpacHbI# (gauHa BoaHB 610—750 HM), uogero-
BbI# (mauHa BoaHBI 400—-450 HM), HeHTPATLHBIH
OeJibIii (cMeIIaHble BOJIHEI ¢ AnuHoi 380—750 HM)
¢ muTeHcuBHOCTHI0O LED-mamno 20 Bt u 40 Br.
IKCIepUMEeHTAJIbHYIO I'PYINY PacTeHn 00aydann
KOPOTKOBOJIHOBBIM YyJibTpaduogerom (mJauHA
BostHbl 230 HM) Ha cTaAuu OHTOTeHe3a 5.1 mo KJjac-
cudpuranuu Boiica (2001). B kauecTBe MapKepa
BETeTAI[MOHHOTI'O POCTA TaK’Ke ObLIa MIPOaHATU3H-
poBaua gauHa jgucta. O6ayueHIe KOPOTKOBOJIHO-
BBIM YJIBTPa(GMOJIEeTOM BhI3BIBAJIO PABINYUS B IIPO-
PUIAX SKCIPECCUU I'eHOB (POTOIIEePUOJUUECKOTO
MexXaHMU3Ma PeryiaAluy IIBeTeHUsS y pacTeHu,
BBIpDAINEeHHBIX IIPU Pa3HOM OCBEIeHUMH.
Ha6uroganacs panHee Hauaio (has3bl IBETEHUA IIPU
BBIPAIIIMBAHUY B UHTEHCUBHOM 0€JI0M OCBEIlleHUU
U mo3aHee Ipu (PMOJIETOBOM U OOBIYHOM Oesiom
OCBEIIeHUH 110 CTPABHEHUIO ¢ KOHTPOJIBHOI I'py-
moii. TakuM 06pa3oM OBLIO BHIABJIEHO, UTO KPUII-
TOXPOMBI M (DUTOXPOMBI UTPAIOT BaKHYIO POJIb B
(hopMUpPOBAHUU CTPECCOYCTOMUMNBOCTU PACTEHUN.
JlaHuble HCCcaeTOBAHUA BaYKHBI AJIA OMOTEXHOJIO-
TUH U CEeJIbCKOTO X03AMCTBA, YTO IIOMOXKET OIIpeie-
JUTh HauboJiee ONITUMAJIbHBIE CIIOCOOBI BHIPAII[U-
BaHUS PACTEHU B YCIOBUIX CTpecca.

Knwouesnvle cnosa: yciaoBus OCBEIEHUA, SKCIPEC-
cuA TEeHOB, KOPOTKOBOJIHOBOI yJbTpaduoJier,
OTBET Ha CTpecc.
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