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Abstract. Unique biotopes can be a source of new plant growth promotion (PGP) bacteria with rare properties. The Antarctic
habitat is an attractive location for research, as it is characterized by many stress factors, and the local microbiota is under per-
manent selective pressure. We believe that the rhizosphere bacteria of this habitat may have important PGP properties that can
be used in agriculture. A variety of research methods were used in this work: the molecular genetic technique to establish the
gene sequence, chemical to test the ability to produce nitrite, ammonia, and indole acetic acid, microbiological to investigate
the cultured properties of the strain, as well as antagonistic and PGP activities. We found that the strain belongs to the genus
Amycolatopsis. It showed antagonistic activity against phytopathogenic bacteria (Xanthomonas campestris pv. campestris IMB8003
and Bacillus subtilis ATCC 31324) and fungi (Alternaria alternata DSM 1102, Fusarium oxysporum IMB 54201, Aspergillus niger
IMB 16706), and also demonstrated some PGP properties (solubilization of phosphorus and zinc and production of nitrite and
ammonia). Inoculation of wheat seeds with spores of this strain promoted germination and growth of seedlings. The strain has

demonstrated properties that make it a promising basis for developing biofertilizers that can be used in agriculture.
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1 Introduction

Microorganisms play an important role in plant nu-
trition and development, forming close relationships in
the root zone of plants. In natural ecosystems, micro-
organisms are involved in improving the mineral nutri-
tion of plants, synthesizing phytohormones, and inhibit-
ing the development of phytopathogenic bacteria and
fungi (Cueva-Yesquén et al., 2021). At the same time,
agroecosystems have a poor rhizosphere microbiome
due to rare crop rotation and negative biotic and abi-
otic factors (French et al., 2021). Recent studies show
that some rhizosphere bacteria, for example, methan-

otrophs, Bacteroidetes, and Stenotrophomonas, were
found predominantly in wild plants of rice, common
bean, or wheat, but not in the domestic forms (Marti-
nez-Romero et al., 2020). Bacteria-based biological
products are increasingly used to optimize or improve
microbial diversity and to reduce the negative effects of
salinity, heavy metals, and phytopathogenic organisms
(Majeed et al., 2018; Kumar et al., 2020). Thus, plant
growth promotion bacteria (PGPB) can be an effective
alternative to traditional fertilizers and pesticides to in-
crease crop productivity in an environmentally stable
and sustainable way. Actinomycetes can be promising
organisms for new biological products.
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Actinomycetes are a group of prokaryotes that can
form branched mycelium and reproduce mainly by
spores. An important characteristic of actinomycetes
is their ability to synthesize complex secondary metabo-
lites and enzymes (Gohain et al., 2020). Because of
these properties, actinomycetes, particularly Strepfo-
myces, are producers of many antibiotics widely used
in agriculture and medicine (Hutchings et al., 2019).
They also play an important role as biocontrol agents
in the environment, particularly in the rhizosphere of
plants. Plant growth promotion actinomycetes pro-
vide mineral nutrition for plants and produce phyto-
hormones, antibiotics, and fungicides (Sathya et al.,
2017). Inaddition, actinomycetes can synthesize phyto-
hormone-like compounds, such as pteridic acid, which
stimulate plant growth (Igarashi, 2004). In contrast
to other PGPBs, actinomycetes easily tolerate adver-
se conditions as spores and often enter the plant’s
endosphere, forming strong plant-bacterial relation-
ships (Singh & Dubey, 2018).

Extreme environments are promising sources of
microorganisms that have developed unique survival
strategies under selective pressure and are likely to
produce unusual compounds. Antarctica remains
one of the most extreme habitats, characterized by
low temperatures, high UV levels, strong winds, ab-
sence of bioavailable water, and low nutrient con-
tent (NUfiez-Montero & Barrientos, 2018). The pres-
ence of plants in this region indicates successful
adaptation to adverse conditions, but the role of mi-
croorganisms in this process cannot be denied.
Rihan and colleagues (2017) showed that bacterial
cold shock proteins increase plants’ resistance to
cold stress. In addition, Antarctic rhizosphere bac-
teria can improve the mineral nutrition of plants by
fixing atmospheric nitrogen, solubilizing phospho-
rus, decomposing complex biomolecules, and pro-
ducing chemical compounds that can chelate met-
als and change the surface tension of water (Styc-
zynski et al., 2022).

Although there are data on the PGP properties of
Antarctic actinomycetes (Tistechok et al., 2019), the
interaction of these bacteria with plants and the im-
pact on plant germination and growth remains to be
explored.
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2 Materials and methods

2.1 Bacterial and fungal strains, plants

Isolate Cq 72-27 was obtained from the Culture Col-
lection of Microorganisms — producers of antibiotics
of Ivan Franko Lviv National University (http://Iv-
microbcollect.lviv.ua/en/), where it had been isolat-
ed from the rhizosphere of the antarctic pearlwort
(Colobanthus quitensis (Kunth) Bartl.), collected at
Port Charcot, Booth Island, Antarctic Peninsula. The
phytopathogens used in the study included bacteria
Pseudomonas syringae IMB 8511, Xanthomonas cam-
pestris pv. campestris IMB8003, Agrobacterium tume-
faciens IMB 8628, and Bacillus subtilis ATCC 31324
and fungi Alternaria alternata DSM 1102, Fusarium
oxysporum IMB 54201, Aspergillus niger IMB 16706.
All bacteria and fungi were obtained from the same
collection. For the plant experiments, wheat seeds of the
Opal cultivar (Zakhidnyy Buh, Ukraine) were used.

2.2 Bacterial identification

The biomass of the isolate Cq 72-27 was collected from
a Petri dish and incubated for 30 min in lysozyme so-
lution (5 mg/ml) at 37 °C. The obtained protoplasts
were used to isolate bacterial DNA by the salting out
method (Kieser et al., 2000). Primers SF (AGAGTTT-
GATYMTGGCTCAG), 1510R (TACGGYTACCT-
TGTTACGACTT), rpoBPF (GAGCGCATGACC-
ACCCAGGACCTCGAGGC), and rpoBPR (CCT-
CGTAGTT GTGACCCTCCCACGGCATGA) were
used for the amplification of 16s rRNA and rpoB ge-
nes, respectively. PCR was performed using the follo-
wing program: initial denaturation at 94 °C for 3 min,
followed by 35 cycles of denaturation at 94 °C for 1 min,
annealing at 55 °C for 1 min, and then extension at
72 °C for 1 min. A final extension was performed at
72 °C for 10 min. The obtained PCR products were
purified using the spin column method (QIAGEN,
USA) and sequenced by the Sanger method (Explo-
gen, Ukraine). The obtained data were analyzed in the
Geneious Prime software, homologs were searched in
the National Center for Biotechnology Information
(NCBI) database, and alignment was performed by
the T-Coffee algorithm (Notredame et al., 2000). The
phylogenetic tree was constructed in the Mega 11 soft-
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ware (Tamura et al., 2021) based on the neighbor-
joining principle with a bootstrap test (1000 repli-
cates). 16S rRNA gene and the rpoB gene were used
for multilocus sequence analysis (MLSA) (Glaeser &
Kéampfer, 2015).

2.3 Cultural properties

Cultural characteristics of the strain were observed
after 14 days of incubation on Yeast Malt Agar (Inter-
national Streptomyces project medium 2 (ISP 2)),
Oatmeal Agar (ISP 3), Inorganic Salts-Starch Agar
(ISP 4), Glycerol-Asparagine Agar (ISP 5), Peptone
Yeast Extract Iron Agar (ISP 6), and Tyrosine Agar
(ISP 7) (Shirling & Gottlieb, 1966). The growth at dif-
ferent temperatures (4, 15, 28, 37, and 45 °C), NaCl
concentrations (0, 2.5, 5,7.5, and 10 % w/v), Na,SO,
concentrations (0, 2.5, 5 % w/v), and pH range (pH
4.0—10.0, at intervals of 1.0 pH unit) was tested on
ISP 2 agar.

2.4 PGP activities

The production of indole acetic acid (IAA) was per-
formed in liquid ISP 2 medium, supplemented with
2 mg/ml tryptophan, at 28 °C with rotary shaking set
to 180 rpm, in the dark. After 7 days of incubation, the
cultures were centrifuged (10.000 rpm for 5 min), and
supernatants were used for IAA quantification. Salkow-
ski reagent (1.2 g of FeCl, dissolved in 100 ml 35%
perchloric acid) was added to the supernatant at a 2:1
ratio, and the optical density (OD) was measured at
530 nm. As controls, IAA (Sfera Sim, Ukraine) and
uninoculated media were used (Tirry et al., 2018).

The phosphate solubilization activity was estimat-
ed using the Pikovskaya medium (Shekhar Nautiyal,
1999). The isolate was incubated at 28 °C for 7 days.
A halo zone around the areas of bacterial growth in-
dicated the inorganic phosphate solubilization po-
tential (Tirry et al., 2018).

The zinc solubilization activity was estimated us-
ing the Minimal Salts medium supplemented with
0.1% ZnO. The isolate was inoculated on plates and
incubated at 28 °C for 7 days. A halo zone around the
areas of bacterial growth indicated the zinc solubi-
lization potential (Bhakat et al., 2021).

Siderophores were produced on the Yeast Extract
Mannitol medium (Yamal et al., 2013). After 7 days
of incubation at 28 °C, the culture was covered with 2 ml
of the chrome azurol S solution (Louden et al., 2011).
The change of color around the areas of bacterial
growth indicated the production of siderophores.

The nitrate and nitrite reduction activity assays were
performed in liquid MSM medium, with some modi-
fications (ammonium sulfate was replaced by 1 g/1 potas-
sium nitrate), at 28 °C with rotary shaking set to 180 rpm.
After 7 days of incubation, cultures were centrifuged
(6.000 rpm for 5 min), and supernatants were used
to detect nitrite and ammonia. To detect the nitrite,
0.25 g of the nitrate test mixture (10.57 g of citric acid
and 0.857 g of Griess reagent) was poured into a test
tube, and 5 ml of supernatant was added. The tube was
shaken for 15 min, and the appearance of pink color
indicated nitrite. As controls, sodium nitrite (Sfera
Sim, Ukraine) and uninoculated media were used
(Singh, 1988). To detect ammonia, we added 10 ml
supernatant and 0.5 ml 50% potassium sodium tartrate
solution and mixed the contents of the tube. Then we
added 0.5 ml Nessler’s reagent (Sfera Sim, Ukraine)
and left the mixture for 15 min. The appearance of yel-
low color indicated ammonia. For controls, ammoni-
um sulfate (Sfera Sim, Ukraine) and uninoculated
media were used (Zhao et al., 2019).

2.5 Detection of antimicrobial
and antifungal activities

The antimicrobial and antifungal activities were de-
tected with the DNPM (40 g dextrin, 7.5 g soytone,
5 g dry yeast, 21 g 3-(N-morpholino)propanesulfon-
icacid (MOPS), 15 g agar, 1000 ml distilled H,O, pH
7.2) and ISP-2 medium. For antimicrobial activity, the
isolate was inoculated on plates and incubated at 28 °C
for 7 days. Phytopathogenic bacteria were inoculated
onto Luria Agar medium plates and inoculated by agar
block (7 mm diameter) in the center of the Petri dish,
then incubated at 30 °C for 24 hours. The isolate was
screened for antifungal activity by inoculating a single
streak of Cq 72-27 in the middle of the DNPM and
ISP-2 medium plate. The plates were incubated for 4
days at 28 °C and seeded with phytopathogenic fungi on
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Figure 1. Phylogenetic trees (NJ) based on 16S rRNA gene sequences (a) and MLSA analysis (b),
showing the evolutionary interactions of strain Cq 72—27 with related species of the genus Amyco-
latopsis. The sequence of the 16S rRNA of Pseudonocardia antarctica DVS 5al was used for rooting

the tree. Strains that produce antibiotics are marked with an asterisk

the edges of plates, and finally incubated for 3—4 days at
28 °C. The microbial interactions were analyzed by
measuring the distance of inhibition (mm).

2.6 Growth test

Seeds of wheat were surface sterilized with 3% sodi-
um hypochlorite for 30 min and 70% ethanol for 15 min,
then rinsed thoroughly in sterile distilled water. For
the test, ten seeds were transferred to ISP-2 plates
(control) or plates with ISP-2 inoculated with the
isolate Cq 72-27 for 7 days. Plates were incubated at
22 °C and 4 °C for 7 days. Individual seedlings’ root
and shoot lengths were measured to determine the
growth parameters. Five plants from each experiment
variant were selected, and the experiment was repeat-
ed three times. ANOVA test was used for statistical
analysis. All statistical calculations were performed
in the Microsoft Office software.

3 Results

3.1 Phylogenetic analysis of the isolate

The 16S rRNA gene sequence of isolate Cq 72-27
was compared with all available nucleotide sequences

of other closely related Amycolatopsis species using
the NCBI database. The data showed the most se-
quence similarity with three Amycolatopsis spp., i.e.,
A. saalfeldensis 2410-017 (97.81%), A. xylanica strain
TU20 (97.42%), and A. nigrescens strain CSC17Ta-90
(97.04%). In the phylogenetic tree constructed using
the neighbor-joining method, isolate Cq 72-27 formed
a clade with A. xylanica strain DSM 45285 (Fig. 1a).
Based on the observation that the bootstrap value ex-
ceeds 50%, it suggests the possibility that the isolate
could pertain to a novel species. Nonetheless, it is
crucial to note that genetic information alone is in-
sufficient for the definitive identification of a new
species. MLSA analysis shows that the isolate does
not form a common clade with any strain, but it is
close to the clade of the vancoresmycin-producing
strain A. vancoresmycina NRRL B-24208 (Fig. 1b).

3.2 Cultural properties

Amycolatopsis sp. Cq 72-27 grew well in all tested me-
dia. The strain grew best on the ISP-2 medium, on
which it formed ivory colonies. This strain could grow
from 10 °C to 30 °C (optimum 28 °C). The isolate

82 ISSN 1727-7485. Ukrainian Antarctic Journal, 21(1), 2023, https://doi.org/10.33275/1727-7485.1.2023.708



1. Roman, O. Gromyko: Plant growth promoting properties of an antarctic strain Amycolatopsis sp. Cq 72-27

K
i
¢
3
§
:
i

-

Figure 2. Antagonistic effect of the strain Amycolatopsis sp. Cq 72-27 on phytopathogenic bacteria and fungi. (a—c) — block with
the strain used for the study; (d—f) — strain is inoculated with a stroke between two points of fungal growth. (a) — Bacillus subti-
lis ATCC 31324, (b) — Xanthomonas campestris pv. campestris IMB8003, (c) — Pseudomonas syringae IMB 8511, (d) — Fusarium
oxysporum IMB 54201, (e) — Alternaria alternata DSM 1102, (f) — Aspergillus niger IMB 16706

could grow in the presence of 2.5% NaCl as well as in
the presence of 5 % Na,SO,. The isolate grew well be-
tween pH 4 and 12, with optimal growth at pH 7.0.

3.3 Antimicrobial activity

The strain Amycolatopsis sp. Cq 72-27 was tested for
its ability to inhibit the growth of phytopathogenic
bacteria and fungi. The strain showed activity against
X. campestris pv. campestris IMB8003 and Bacillus
subtilis ATCC 31324 on the ISP-2 medium. On the
DNPM medium, the strain showed fungicidal activ-
ity against all tested phytopathogenic fungi (Fig. 2).

3.4 PGP activities and influence on seedling growth

The Amycolatopsis sp. Cq 72-27 does not synthesize IAA
and siderophores but is capable of solubilizing phos-
phorus and zinc (Fig. 3), and is also involved in nitro-

gen metabolism. This strain can metabolize nitrates to
nitrites and ammonia; this process is followed by the
release of excess of these compounds into the medi-
um. These properties can improve the mineral nutri-
tion of plants, which in turn can affect plant growth.

To evaluate the stimulatory effect of Amycolatopsis
sp. Cq 72-27, we studied the germination of wheat
seeds inoculated with spores of this strain at two tem-
perature conditions: 4 and 22 °C. At low air tempera-
ture, we did not observe any visible differences in the
germination of control and inoculated seeds. Mean-
while, at 22 °C, the length of the roots formed by in-
oculated seeds was 4.48 = 0.26 cm, 50% longer than
the roots of control seeds. Also, the height of the
coleoptile increased significantly (almost twice) from
1.2 £ 0.1 in control to 2.3 = 0.12 cm in inoculated
seeds (Fig. 4).

The results suggest that the strain may play an im-
portant role in the adaptation of plants to unfavor-

ISSN 1727-7485. Yipaincviuii anmapkmuunuil acypuan, 2023, T. 21, Ne 1, https.//doi.org/10.33275/1727-7485.1.2023.708 83



1. Roman, O. Gromyko: Plant growth promoting properties of an antarctic strain Amycolatopsis sp. Cq 72-27

Figure 3. Areas of clarity on a white background indicate the
solubilization of zinc (left) and phosphorus (right) by the
strain Amycolatopsis sp. Cq 72-27

able environmental conditions, including in the
Antarctic, in particular, by improving mineral nutrition.

4 Discussion

Amycolatopsis is a rare genus of the Pseudonocar-
diaceae family which includes 86 species (http://
www.bacterio.net/amycolatopsis.html). Members of

Control

Inoculation

this genus produce bioactive compounds such as
antibacterial (vancomycin, rifampicin, kigamicins,
chloroorienticins), antifungal (echinosporin, 7-de-
oxyechinosporin), and anticancer substances (tetran-
gomycin, amycolactam) (Li et al., 2021). Amycolat-
opsis colonizes various soil and aquatic habitats and
can also be found in other living organisms (sponges,
lichens, plants, and insects) (Song et al., 2021). At
present, we know antarctic Amycolatopsis isolated
from the surface of the brown macro-alga and later
classified as a new species A. antarctica (Wang et
al., 2018); however, the strain Cq 72-27 is the first
Antarctic rhizospheric member of the genus Amy-
colatopsis.

Notably, in many screening research programs fo-
cused on antarctic culturable actinomycetes, there
are few reports of Pseudonocardiaceae. The new
species of Pseudonocardia antarctica DVS 5al from a
moraine in the McMurdo Dry Valleys (Prabahar et
al., 2004), as well as members of the genus Umeza-
waea from the rhizosphere of Deschampsia antarctica
E. Desv. (Galindez Island) (Tistechok et al., 2021)
are significant. Given the few reports on Antarctic
members of both the genus Amycolatopsis and the en-
tire family of Pseudonocardiaceae, it can be assumed
that these organisms are not very common in this

H Control
M Inoculation

Coleoptile height

Root length
(b) s

Figure 4. General appearance (a) and the growth parameters (b) of wheat seedlings at 22 °C after inoculation with the strain
Amycolatopsis sp. Cq 72-27. Measurements were made on the seventh day of plant growth. Significantly different from the con-

trol for p < 0.05 (*), p <0.01 (**)
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area or are difficult to cultivate in vitro. Thus, the
strain Amycolatopsis sp. Cq 72-27 will be valuable for
studying the adaptations to adverse conditions within
the genus Amycolatopsis. In addition, the fact that
both strains Amycolatopsis sp. Cq 72-27 and A. ant-
arctica were associated with plants may indicate com-
plex inter-organism interactions, which, among oth-
er things, provide better adaptation to the adverse
conditions of Antarctica.

Since the minimum temperature for strain growth
was +10 °C, we suggested that the strain has a short
growing period during December—March because at
this time, the temperature on Booth Island is the
highest. However, because of the periods with ex-
tremely low temperatures typical for the Antarctic,
we assume that the strain can effectively survive tem-
perature changes, which may give it an advantage
over other bacteria used as biofertilizers. As the strain
could also develop in a broad pH range (4—12), it can
grow in the rhizosphere of different plants and in dif-
ferent substrates, making it attractive for use as a uni-
versal biofertilizer. Another characteristic of the
strain is its ability to grow in the presence of sodium
chloride and sodium sulfate, which cause soil pollu-
tion (Ivushkin et al., 2019). Although there are no
direct data on the role of this strain in plant resistance
to salinity, it may increase plant resistance to salt
stress by producing osmoprotective metabolites (Sé-
vin et al., 2016).

As mentioned earlier, some members of Amycolat-
opsis produce numerous biologically active sub-
stances, and the tested isolate was no exception. Thus,
strain Amycolatopsis sp. Cq 72-27 inhibited the growth
of both phytopathogenic bacteria and fungi. On the
ISP-2 medium, the strain inhibited only phytopath-
ogenic bacteria, while on the DNPM medium, it had
strong fungicidal activity. We suggest that the compo-
nents of the medium are crucial for activating the
synthesis of secondary metabolites, so yeast cell frag-
ments (which are part of the DNPM medium) act as
elicitors of fungicidal activity. There is evidence that
the addition of baker’s yeast to the medium increased
the synthesis of the antifungal compound rimocidin
in Streptomyces rimosus M527 (Song et al., 2020),
and a similar effect can be observed in Amycolatopsis

Figure 5. Schematic representation of the PGP properties of
the strain Amycolatopsis sp. Cq 72-27

sp. Cq 72-27. It is also possible that the chitin from
the yeast activates chitinase, which has strong fungi-
cidal properties (Loc et al., 2020). The activity against
bacteria may be related to the functioning of genes
that can be activated or inactivated in a maltose-rich
medium such as the ISP-2 medium (Zong et al.,
2022). In addition, maltose is found in many plant
organs, especially in seeds, and can be an important
component of plant-bacterial interactions. This may
have a direct or indirect impact on the involvement of
actinomycetes in the rhizosphere of Antarctic plants
as antagonists of phytopathogenic microbiota and
promotion of plants’ protection. In consideration of
this, the strain is promising as a biocontrol agent for
plant diseases of both bacterial and fungal origin.

Although the strain Amycolatopsis sp. Cq 72-27 has
no direct effect on plant growth via the synthesis of
phytohormones, it can affect plants indirectly by im-
proving mineral nutrition. Mineral nutrients often
form insoluble forms in the soil that are not available
to plants. The ability to solubilize phosphorus and
zinc can improve the physiological state of plants. In
particular, improved phosphorus supply can enhance
photosynthesis and cell division (Rawat et al., 2021),
while zinc stimulates plant resistance to stress factors
(Umair et al., 2020).

Nitrogen, which plays one of the most important
roles in the mineral nutrition of plants, deserves spe-
cial attention. The main form of nitrogen supply is
inorganic forms; some plants can fix atmospheric ni-
trogen, as well as organic forms. Moreover, although
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plants can assimilate both nitrates and ammonia,
with the ammonia nutrition, the nitrogen content in
plant organs is higher (Guo et al., 2019). The strain
Amycolatopsis sp. Cq 72-27 forms nitrites and ammo-
nia from nitrates, which would help to improve nitro-
gen supply. In addition, the ability to form ammonia
indicates the potential ability to mineralize organic
forms of nitrogen, making them available to plants.
Reducing nitrates can decrease the environmental
damage that occurs when using mineral fertilizers
which causes water pollution (Bijay-Singh & Cras-
well, 2021). Consequently, the strain can become the
basis of biofertilizers since it can improve the mineral
nutrition of plants (Fig. 5).

This can be important for plant development, es-
pecially on poor soils. Such properties can be crucial
in poor antarctic soils with high insoluble mineral
content. This affects the associated plants and the
entire microbiome, as phosphorus, zinc, and other
minerals are part of many macromolecules that per-
form important functions in living organisms.

Microorganisms play an important role in plant life;
they not only improve mineral nutrition but also take
part in the formation of plant resistance to stress, both
biotic and abiotic (Khanna et al., 2019; Vaishnav et al.,
2019). However, not enough information is available
about the impact of antarctic bacteria on associated
plants. Antarctic bacteria can increase plant resistance
to salt (Gallardo-Cerda et al., 2018) and cold stress
(Yarzébal et al., 2018). The tested strain increased the
growth of inoculated seedlings almost twice at 22 °C,
which may have an important impact during germina-
tion and competition for resources. In addition, the
strain’s cold tolerance may benefit the inoculated plants
during the cold season. The results suggest a potentially
positive effect on plant growth and development, con-
firming the strain’s potential as a component of bio-
logical fertilizer. This strain can be a platform for creat-
ing biological products that can function at low tem-
peratures and in different soil types.

5 Conclusions

This study focuses on the PGP properties of the
Antarctic strain Amycolatopsis sp. Cq 72-27. We found

that the strain can affect the supply of minerals to
plants, as it can metabolize nitrates and solubilize zinc
and phosphorus. In addition, we showed a significant
effect on the growth of wheat seedlings. We believe the
strain under study can become a biofertilizer base and
find wide application in plant growth promotion.
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Pedepar. ManonocimkeHi 6i0Tonu MOXyTh OyTH TKepeaoM (hiTOCTUMYTIOBATbHUX 0AaKTEePiil 3 YHiIKaJbHUMU BJIACTUBOCTSI-
Mu. OCKiTbKM AHTApKTUKA XapaKTEPU3YEThCS €KCTPEMAJTbHUMU YMOBAMU, TO i TEPUTOPIsT € TEPCHEKTUBHOIO IJIsI JOCTi-
JIDKEHHSI pi3HUX IPYIT MiKpOOpraHi3miB, 30KpeMa ii piTocTumystoBaabHUX. MU BBaXKaeMO, 1110 B CKJIaJHUX YMOBaX AHTapKTU-
1 GakKTepii MOIIM OTPUMATU MPUCTOCYBAHHS, SIKi OyAyTh LIiHHI i 11 BUKOPUCTaHHS X y CiIbCbKOMY rocroaapctsi. s
TIOCHTIKEHHS BIACTUBOCTEN aHTApPKTUYHOTO i30J15TY HAMU OyJ10 BUKOPUCTAHO HU3KY METO[IB, a caMe: MOJIEKYJISIpHI, s
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BCTAHOBJICHHSI HYKJIEOTUIHOT MOCJIiIOBHOCTI Te€HiB; MiKpOOiOJIOTiuHi, AJIS1 JOCTIIKEHHS KYJIbTypaJbHUX BJaCTUBOCTEM, a Ta-
KOX (hiTOCTUMYIIOBAJIbHUX Ta aHTUMiKpOOHUX BiaacTuBocTeil mtamy. [lltam Cq 72-27 HanexuTs 10 poay Amycolatopsis, BiH
BUSIBJISIB @aHTAarOHiCTUYHUI edekT MpoTu ditornaroreHHUx Oakrepiit (Xanthomonas campestris pv. campestris IMB8003 Ta
Bacillus subtilis ATCC 31324) ta rpubiB (Alternaria alternata DSM 1102, Fusarium oxysporum IMB 54201 Tta Aspergillus niger
IMB 16706). Kpim Toro, mram Cq 72-27 coo6inizyBas docdop i IMHK Ta yTBOPIOBAB HITPUTH i amiak. [HOKYJIsLIist HACIHHS
MIICHUII KOTO CIIopaMu CITpHUsiIa TIPOPOCTAHHIO Ta POCTY CisgHIIB in vitro. Llltam Amycolatopsis sp. Cq 72-27 Moxe cTaTu
OCHOBOIO J1J151 610100pUB, OCKIJIbKYU MPOJAEMOHCTPYBAB 3aTHICTh MOKPAIlyBaTH MiHepaIbHe KUBJIECHHS POCIMH Ta IPUTHITY-
BaTU PicT (hiTOMaTOre HHUX MiKpOOpraHi3MiB.

KirouoBi cjioBa: aHTapKTUYHI aKTUHOMILIETH, O10KOHTPOJIb, pu3ocdepHi 6akTepii, hiTocTUMYTIOBaJIbHI OaKTepil
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