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ISOLATION OF BACTERIA FROM THE SITES OF FEED
AND NESTING ACTIVITY OF LARUS DOMINICANUS
(GALINDEZ ISLAND, THE MARITIME ANTARCTIC)

AND THEIR CHARACTERISTICS

The aim of the study was to investigate the number of different groups of micro-
organisms in soil samples from sites of feed and nesting activity of Larus domini-
canus (Galindez Island, the maritime Antarctic) and to characterize the physiolog-
ical and biochemical properties of isolated microorganisms. Methods. In the work
standard microbiological and biochemical research methods were used (cultural,
microscopy methods, determination of enzymatic activity). Genomic DNA was iso-
lated by soft lysis. The 16 S rRNA gene was amplified using universal primers 27F
and 1492R. Identification of isolates was performed based on the determination of
the 16 S rRNA gene sequence, physiological and biochemical properties. Results.
The number of microorganisms of different groups in soil samples from sites of
food and nesting activity of Larus dominicanus (Galindez Island, the maritime
Antarctic) was established. 74 isolates of bacteria were isolated. Isolate 2U-K-37,
that was isolated from upper layer of soil, and isolate 2B-K-54, that was isolated
from a depth of 2-5 cm, were characterized by amylase, lipase, phospholipase,
protease activities, the ability to form exopolysaccharides.They were identified by
sequencing of the 16 S rRNA gene, physiological and biochemical properties as
Pedobacter sp. 2U-K-37 and Pseudarthrobacter sp. 2B-K-54. In the soil samples
from sites of feed and nesting activity of Larus dominicanus microorganisms that
metabolize nitrogen of organic compounds were the most numerous. Oligotro-
phic microorganisms and microorganisms that metabolize nitrogen of inorganic
compounds were less numerous. The number of microorganisms of groups in the
samples from the soil surface and lower layers differed statistically significant.
Isolated and identified obligate psychrophilic strain Pedobacter sp. 2U-K-37 and
psychrotolerant strain Pseudarthrobacter sp. 2B-K-54 are moderate halophiles
that are able to hydrolyze starch, gelatin, tween-20 and synthesize exopolysac-
charides.
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Despite the fact that Antarctica is the largest desert on Earth, which is al-
most completely covered with ice, the various biotopes of this continent are char-
acterized by a significant species diversity of microorganisms [11, 12, 24]. In ar-
eas with extreme conditions of existence, the microorganisms that are resistant to
unfavourable factors of environment are often found, and understanding of their
biology has significant fundamental importance because it expands the knowledge
about the properties of microorganisms of extreme environments and mechanisms
of their adaptation at these conditions, and is also important for the creation of
biotechnologies that have applications in industry, medicine, etc. [18]. Enzymes of
psychrophilic microorganisms are of practical importance because they are active
at low temperatures. Resistant to factors of environment psychrophilic microor-
ganisms can be used for the synthesis of nanoparticles, in particular, silver, telluri-
um-containing nanostructures and semiconductor fluorescent nanoparticles, biofu-
els, biocontrol of phytopathogens, bioremediation of contaminated environments,
etc. [24]. Among Antarctic microorganisms a number of producers of antimicrobial
compounds [12] and antiproliferative molecules [15], which can be used as anti-
cancer drugs [21], have been detected. Antarctic microbial populations have been
intensively studied in recent decades [11, 12, 24]. The use of deep sequencing tech-
niques has significantly expanded knowledge about the diversity of prokaryotes
and the composition of microbial populations of different Antarctic biotopes [10].
It 1s established that the main representative groups of Antarctic microorganisms
are phyla Actinobacteria, Bacteroidetes, Proteobacteria, and Firmicutes [21]. Cul-
turally independent methods make it possible to obtain a large number of sequences
and determine the genera of microorganisms that are present in the sample, but do
not provide information about the physiological and biochemical characteristics of
these microorganisms.

It is shown that one of the carriers of various components of vegetation may
be a common in the region flying bird — the kelp gull (Larus dominicanus) [17],
it also forms a somewhat specific biotope that has not been studied from the view
point of microbiology.

The aim of the study was to investigate the number of major groups of mi-
croorganisms in soil samples from nesting sites of Larus dominicanus (Galindez
Island, the maritime Antarctic) and to characterize the physiological and biochem-
ical properties of isolated microorganisms.

Materials and methods

The material for the study were samples from the soil surface and from a
depth of 2—5 cm from the site of food and nesting activity of Larus dominicanus in
the area of the Moss Valley oasis on Galindez Island (-65.247453, -064.249915),
15 m asl. selected 04.03.2021 (Fig. 1). Gulls have here a site of their activity and
nesting on the edge of the rocky slope covered by the grouping of Short moss
turf and chusion subformation and Bryophyte mat and carpet subformation with
the participation of Deschampsia antarctica. There are fragments of Tall moss turf
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subformation. Directly in the area of gulls activity, a specific grouping was formed
on the placers of martin food waste — limpets and plant materials uprooted and ap-
plied by Larus dominicanus— moss mats Sanionia sp., Pohlia cruda (Hedw.) Lindb,
Usnea antarctica Du Rietz. Here is the nest of these birds, which is used for many
years and consists mainly of plant materials. Mainly on these area there are lepto-
zole soils. The depth of the section of the soil, formed mainly by organic residues,
is 3—4 cm. Samples were taken in four replicates and the average sample was pre-
pared by mixing equal masses of each sample. The obtained average samples were
used to determine the number of microorganisms by cultural method.

SO 1 1
7 8.9

Fig. 1. Place of soil sampling for research

The content of hygroscopic water in the samples was determined by the
weight method. The soil was dried for 5 hours in drying cabinet at 105 °C to receive
a constant mass. The content of hygroscopic water in the soil was determined by

the formula:%m = % hygroscopic water, where a is the weight loss after drying,

b is the mass of dry soil.

To study the number of microorganisms of different groups, a soil suspen-
sion was prepared. To do this, 1 g of soil was added to 9 ml of 0.9% NaCl solu-
tion, mixed thoroughly and left for one hour, then mixed again. Serial dilutions of
soil suspension were sown on tryptone soy agar to isolate the microorganisms that
metabolize nitrogen of organic compounds, diluted tryptone soy agar (1/10) — oli-
gotrophic microorganisms, Ashby’s medium — oligonitrophilic and nitrogen-fixing
microorganisms, starch-ammonia agar — microorganisms that metabolize inorganic
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nitrogen compounds, Hutchinson’s medium — cellulolytic microorganisms, Vyno-
gradsky medium — microorganisms that carry out the I and II phases of nitrification,
Menkina medium — microorganisms that metabolize organic phosphate-containing
compounds. To obtain the isolates, single colonies of microorganisms were reseed-
ed into appropriate media, received a pure culture and investigated their properties.

Genomic DNA was isolated using the soft lysis method [8]. Purification from
proteins was carried out by salting with potassium acetate. DNA was precipitated
with isopropanol and washed with 70% ethanol. DNA was dissolved in deionized
water.

The 16S rRNA gene was amplified using universal primers 27F and 1492R
[23]. PCR reaction was performed in a volume of 50 pl using Taq polymerase (NEB
M0273X) on a Mastercycler pro thermal cycler (Eppendorf, Germany). Genomic
DNA of strains was used as a template for the PCR reaction. The reaction mixture
typically contained 1.0 U of Taq Polymerase and 10x PCR buffer (ThermoFischer
Scientific, USA), 0.04 mM of each deoxynucleotide, 600 nM of each amplification
primer, ca. 50 ng of genomic template DNA, and purified water to volume. The
PCR reaction products were analyzed by electrophoresis of DNA in agarose gel
and visualized by staining with ethidium bromide. PCR products about 1.5 kbp
were purified from the gel using silica columns “QiaQuick” (“Qiagen”, USA), an-
alyzed for DNA concentration and purification quality using DeNovix DS-11 mi-
crovolume spectrophotometer. The products were sequenced from primers 27F and
1492R using BigDye terminators mix and fragments were analyzed on ABI Prism
3130 xl. The resulting nucleotide sequences (two for each sample corresponding
to DNA readings from 27F and 1492R primers) were quality checked, assembled,
trimmed and compared with the sequences in GenBank database by BLAST search.

The morphology of cells (cell shape, size, ability to form spores, determi-
nation of the composition and structural organization of the cell wall after Gram
staining) was investigated using light (Carl Zeiss Axio Lab.Al binocular micro-
scope, an Olympus IX73 inverted microscope with a DP-74 digital camera) and
transmission electron microscopy [19]. Gram staining was performed using a dye
kit (Merck, USA). Also, the type of bacterial cell wall was determined using a
3% solution of KOH. A culture was added to a drop of KOH solution and mixed.
Gram-negative bacteria form strands that extend 0.5-2 cm. Bacterial ability to
spore formation was determined both microscopically (Peshkov-Trujillo method)
and by culturing a pre-pasteurized cell suspension. Catalase activity was detected
by the apparent release of O, after applicatying to the colony of the isolate a few
drops of 10% H,O, [1,2]. Oxidase activity was detected using strips with N,N-di-
methyl-p-phenylenediamine oxalate, and a-naphthol (Millipore, USA). Relation to
oxygen was determined by the nature of growth in fluid thioglycollate medium
(Merck, USA). Bacterial motility was detected by the nature of growth in the TSA
column with 0.2% agar. The optimum growth temperature was determined after 5
days of growing at 4, 16, 20, 25, or 37 °C. Halotolerance of isolates was established
after 5 days of cultivation on starch ammonia agar with 0.9-15% NaCl. ID 32 GN
kit (bioMérieux, France) was used to detect the ability of isolates to metabolize dif-
ferent carbon sources. Different carbon sources fermentation was detected during
growth in Hiss media with arabinose, glucose, dulcite, inositol, xylose, lactose,
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maltose, mannitol, mannose, thamnose, sucrose, sorbitol. Peculiarities of metabo-
lism of nitrogen-containing compounds were determined after growth in TSB with
cysteine (0.01%) by a color change of litmus (ammonia release) and lead acetate
(hydrogen sulfide, mercaptan release) indicator papers. For detection the ability to
fix nitrogen bacteria were grown on Ashby medium. The proteolytic activity of the
investigated isolates was evaluated by their ability to liquefaction of gelatin after
growth in a column of TSB-gelatin [1, 14]. Amylase activity was evaluated by the
growth on SAA and the formation of visible zones of starch hydrolysis around
the colonies after the application of Lugol’s solution on the colony [1, 22]. Lipase
activity was evaluated by the ability of isolates to form crystals of calcium salts of
fatty acids around the colonies after growth on medium with Tween-20 [13]. Exo-
polysaccharides were extracted from EDTA (2%) for 3 hours at 4 °C, then centri-
fuged at 15000 g for 20 min at 4 °C [16]. The content of exopolysaccharides in the
obtained supernatant was determined using anthrone [6].

The results are presented as the arithmetic mean (M) taking into account the
standard error (m). The significance of the difference between the mean values was
determined by Student's criterion (p < 0.05; p <0.01). Statistical analysis of the data
was performed in “Microsoft Office Excel 2016 and OriginPro 8.5.

Results and discussion

In soil samples from the nesting site of Larus dominicanus (Galindez Island,
the maritimeAntarctic), the number of microorganisms of different groups was in
the range of 10*-10° CFU/g of dry soil and depended on the depth of sampling
(Fig. 2). Oligotrophic microorganisms were the most numerous group of micro-
organisms in the sample taken from the soil surface, and in the sample from a
depth of 2-5 cm were dominated the microorganisms that metabolize nitrogen of
organic compounds, which is probably due to higher content of organic compounds
in deeper soil layers. The number of microorganisms that metabolize nitrogen of
inorganic compounds in both samples was lower by 70-95%, compared with the
number of microorganisms that metabolize nitrogen of organic compounds and
oligotrophic microorganisms in the upper and lower layers. The difference in the
number of microorganisms in the samples from the soil surface and from a depth of
2-5 cm was statistically significant. In the samples taken from the soil surface, the
number of microorganisms that metabolize inorganic nitrogen compounds was 10
times higher, the number of nitrifying microorganisms was 33 times higher, and the
number of microorganisms that metabolized phosphate-containing organic com-
pounds was 12 times higher compared to samples taken from a depth of 2—5 cm. In
the studied samples the number of cellulolytic microorganisms was insignificant,
and the colonies that grew had the morphology of microscopic fungi.

The ability of bacteria to grow on starch-ammonia medium, Hutchinson's
medium, Menkina's medium, etc. involves the presence in the cells of these bacte-
ria the necessary enzymes for the destruction of substances that are in composition
of the media. 74 isolates of bacteria were obtained from the studied Antarctic soil
samples. Of these, 21 metabolized twin-20 (lipase activity), 7 — egg lecithin (phos-
pholipase activity), 6 — starch (amylase activity). 3 isolates were characterized by
lipase and phospholipase activities, 4 isolates — by lipase and amylase activities,
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Fig. 2. The number of microorganisms of different groups from the soil from the feed
and nesting site of Larus dominicanus (Galindez Island, the maritime Antarctic):
1 — microorganisms that metabolize nitrogen of organic compounds; 2 — oligotrophic
microorganisms; 3 — oligonitrophilic microorganisms; 4 — microorganisms that metabolize
inorganic nitrogen compounds; 5 — cellulolytic microorganisms; 6 — microorganisms that carry
out the I phase of nitrification; 7 — microorganisms that carry out the II phase of nitrification;
8 —microorganisms that metabolize phosphate-containing organic compounds (p<0.05; p<0.01 —
significant changes in the number of microorganisms in the upper and lower soil layers)

and 3 isolates — by phospholipase and amylase activiies. Isolates 2U-K-37 and 2B-
K-54 were characterized by well-expressed amylase, lipase, phospholipase, prote-
ase activities, ability to form exopolysaccharides. The 16 S rRNA gene sequence
of these isolates was established. According to the results of pairwise alignment
performed in the BLASTN NCBI service, the sequence of the 16 S rRNA gene of
isolate 2U-K-37 was 98.37% identical to the sequence of the 16 S rRNA gene of
strain Pedobacter humicola R135, 97.84% identical to the sequence of the 16 S
rRNA gene of strain Pedobacter borealis G-1; the sequence of the 16 S rRNA gene
of isolate 2B-K-54 was 99.24% identical to the sequence of the 16 S rRNA gene of
strain Pseudarthrobacter sulfonivorans ALL.

Cells of bacteria Pedobacter sp. 2U-K-37 are rod-shaped, cells are single or
form chains. Spores don’t form. Immovable. Gram-negative. On starch-ammonia
agar, surface round shiny colonies of pink color with a smooth edge are formed,
which darken as the colonies age (Fig. 3, A). Colonies are small, 1-3 mm in di-
ameter. Catalase-positive, oxidase-negative. Grow at temperatures of +4...+25 °C.
The optimum temperature for growth is +20+1 °C. The optimum pH is 6.8-7.3.
Microaerophiles. Halotolerant, grow on starch-ammonia agar with 15% NaCl. On
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A

Fig. 3. Colonies of Pedobacter sp. 2U-K-37 (A) and Pseudarthrobacter sp. 2B-K-54 (B)
on starch-ammonia agar

tryptone soy broth, the nature of growth is steady, which is accompanied by the
production of ammonia. Hydrogen sulfide during growth on tryptone soy broth is
not produced. Indole is not formed from tryptophan. When used as carbon sources
lactose, maltose and glucose form an acid. During growth in Hiss medium with
lactose, xylose, mannitol and glucose cause liquefaction of the medium. Charac-
terized by amylolytic, lipolytic (hydrolysis of tween-20) and proteolytic (gelatin
dilution) activities. They are capable to nitrification. Grow on agar water and on
diluted tryptone soy agar.

Bacteria Pedobacter sp. 2U-K-37 are obligate psychrophiles that differ from
closely related strains of P. borealis G-17, P. humicola R135", Pedobacter kyonggii
K-4-11-17, Pedobacter yonginense HMD1002" in tolerance to high concentrations
of NaCl (table 1). A common feature of Pedobacter sp. 2U-K-37 and P. borealis
G-17is the ability to hydrolyze starch. The assimilation of carbon sources differs in
different strains of Pedobacter, so it is obviously a strain-specific feature.

Cells of bacteria Pseudarthrobacter sp. 2B-K-54 are wrong shape, cells are
single. Spores don’t form. Immovable. Gram-positive. On starch-ammonia agar
form surface round shiny colonies of white color with a smooth edge, 1-3 mm in
diameter (Fig. 3, B). Catalase-positive, oxidase-negative. Grow at temperatures of
+4...+28 °C. The optimum temperature for growth is +20+1 °C. The optimum pH
is 6.8-7.3. Aerobes. Halotolerant, grow on starch-ammonia agar with 15% NacCl.
In tryptone soy broth the nature of growth is steady, which is accompanied by the
hydrogen sulfide production. Ammonia is not produced during growth on tryptone
soy broth. Indole is not formed from tryptophan. Assimilate L-rhamnose, N-acetyl-
glucosamine, D-ribose, inositol, D-sucrose, D-maltose, itaconic acid, lactic acid,
L-alanine, potassium 5-ketogluconate, potassium 2-ketogluconate, glycogen, 3-hy-
droxybenzoic acid, 4-hydroxybenzoic acid, L-serine, D-mannitol, D-glucose, sal-
icine, D-melibiose, L-fucose, D-sorbitol, L-arabinose, 3-hydroxybutyrate, L-pro-
line. When used rhamnose, arabinose, glucose, dulcite, inositol, xylose, lactose,
maltose, manitol, manose, sucrose and sorbitol an acid and gas are not formed.
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Table 1

Differential characteristics of strain 2U-K-37 and phylogenetically related
species of the genus Pedobacter

Properties Pedobacter | Pedobacter | Pedobacter | Pedobacter | Pedobacter
sp. 2U-K-37 borealis humicola kyonggii yonginense
G-17[5] R135'[7] | K-4-11-1"[4] | HMD1002"
[9]
Isolation source Soil Soil Soil Forest soil | Fresh water
Colony colour Light pink Reddish- Light pink Salmon- Red
pink coloured
Maximum growth 25 30 42 32 37
temperature (°C)
NacCl tolerance 15.0 nd 6.0 1.5 0.5
(%, w/v)
Catalase + + + + +
Oxidase — + —
Hydrolysis of:
gelatin + + nd + —
starch + + — - -
Assimilation of:
L-Rhamnose + + + w -
Sodium acetate - nd + - nd
Lactic acid - nd W -
Melibiose - nd nd w +
Glycogen - - - — +
3-Hydroxybenzoic - nd w — nd
acid
L-Arabinose - + + + -
Propionic acid - nd + — -
Valeric acid - nd + — nd
4-Hydroxybenzoic - nd w - nd
acid
L-Proline — nd — + +

[TEm T}

Note: “+” — positive; “w

[T3E L

— weak reaction; —negative; “nd” — data not available.

Do not assimilate suberic acid, sodium malonate, sodium acetate, propionic acid,
capric acid, valeric acid, sodium citrate, L-histidine. They are characterized by am-
ylolytic, lipolytic (hydrolysis of tween-20) and proteolytic (gelatin dilution) activi-
ties. They are capable to nitrogen fixation and nitrification. Grow on agar water and
on starvation agar.

Bacteria Pseudarthrobacter sp. 2B-K-54 differ from closely related species
Pseudarthrobacter psychrotolerans YI56', P. sulfonivorans ALL', Pseudarthro-
bacter oxydans DSM 201197, Pseudarthrobacter polychromogenes DSM 20136"
in resistance to NaCl and ability to hydrolyze starch and gelatin (table 2).

During the growth of bacteria Pedobacter sp. 2U-K-37 and Pseudarthro-
bacter sp. 2B-K-54 on starch-ammonia agar for 14 days, they produced 10 times
more expolysaccharides at a temperature of 4 °C than of 18 °C (Table 3).
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Table 3
Influence of temperature on synthesis of exopolysaccharides by bacteria Pedobacter sp.
2U-K-37 and Pseudarthrobacter sp. 2B-K-54

Concentration of exopolysaccharides, mg/g bacteria
biomass
Bacteria
Temperature of cultivation
18°C 4°C
Pedobacter sp. 2U-K-37 10.86+1.29 108.86£1.84%**
Pseudarthrobacter sp. 2B-K-54 11.45+0.59 117.73+£15.96%*

Note: “**” —p=<0,01- significant changes in the concentration of exopolysaccharides of
bacteria cultivated at 4 °C compared with the concentration of exopolysaccharides of bacteria
cultivated at 18 °C.

We assume that the higher content of exopolysaccharides synthesized by the
bacteria Pedobacter sp. 2U-K-37 and Pseudarthrobacter sp. 2B-K-54 at 4 °C is as-
sociated with their cryoprotective function, as described in bacteria Marinobacter
W1-16 from the maritime Antarctic [3].

Conclusion

In the soil samples from sites of feed and nesting activity of Larus domin-
icanus microorganisms that metabolize nitrogen of organic compounds were the
most numerous. Oligotrophic microorganisms and microorganisms that metabolize
nitrogen of inorganic compounds were less numerous. The number of microorgan-
isms of groups in the samples from the soil surface and lower layers differed statis-
tically significant. Isolated and identified obligate psychrophilic strain Pedobacter
sp. 2U-K-37 and psychrotolerant strain Pseudarthrobacter sp. 2B-K-54 are mod-
erate halophiles that are able to hydrolyze starch, gelatin, tween-20 and synthesize
exopolysaccharides.

This study was performed and partially funded under the State Target Scien-
tific and Technical Program of Research in Antarctica for 2011-2023 within project
01210112291 "Microbiota of terrestrial plant grouping of the maritime Antarctic".
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BUJLIEHHS BAKTEPIH 3 MICIISI XAPYOBOI 1
THI310BOI AKTUBHOCTI LARUS DOMINICANUS
(0. TAJIIHAE3, MOPCBKA AHTAPKTUKA) TA iXHSI
XAPAKTEPUCTHKA

Pedepar

Memoto pobomu 0Y10 00CHIOUMU YUCETLHICIb PIZHUX 2PYI MIKPOOP2AHIZMIE )
3pasKax IpyHmy 3 Micys xapuoeoi i eniz006oi akmuenocmi Larus dominicanus
(ocmpis [aninoes, Mopcoka Aumapkmuxa) ma oxapaxmepuzyeamu @iziono-
20-0ioximiuni eracmueocmi uoinenux Mmikpoopeauizmie. Memoou. Y pobomi
BUKOPUCTNOBY AU CIMAHOAPMHI MIKPOOIONO2iuHi | OioXimiuni memoou 00cio-
JHcensb (KyIbmypanoHuil, Memoou MIKPOCKONYBAHHSA, SUSHAYEHHS eH3UMAMUYHOT
axmusnocmi). Xpomocomny JHK eudinsnu memooom m’axoeo nizucy. Ien 16 S
PpPHK amnnigixysanu i3 euxopucmannam ynieepcanvhux npaimepie 27F i 1492R.
I0enmudpixayiio i301mie npo6oOOUNU HA OCHOBI BU3HAYEHHS NOCTIOOBHOCMI 2eHd
16 S pPHK i ¢hizionoeco-bioximiunux enacmusocmei. Pezynemamu. Becmanoeneno
YUCENbHICMb PIZHUX 2PYN MIKDOOP2AHI3MIE y 3PA3KAX LPYHMY 3 MICYSA XAPHOB0I |
2Hi30060i akmusnocmi Larus dominicanus (ocmpie I'aninoes, Mopcorka Anmap-
kmuxka). Buoineno 74 izonssmu oaxmepiil. I3onsam 2U-K-37, 6udinenuil 3 6epxHb020
wapy tpyumy, ma izonam 2B-K-54, eudinenuu 3 enubunu 25 cm, xapaxmepusy-
8ANUCL AMINA3HOIO, NINA3HOIO, (PocPoninasnoio, nPomeasHow aKMUEHOCHAMU,
30amuicmio ymeopioeamu exzononicaxapuou. Ix ioenmudpixysanu 3a pesynoma-
mamu cexeenyeanns eena 16 S pPHK ma ¢izionozo-6ioximiunumu 1acmusocmsi-
mu sk Pedobacter sp. 2U-K-37 ma Pseudarthrobacter sp. 2B-K-54. Bucnosxu.
YV spaskax tpynmy 3 micys xapuoeoi i eniz0oeoi akmuenocmi Larus dominicanus
HAUOINbW YucenbHuUMY OYIU MIKPOOP2AHIZMUL, AKI Memaborizyioms Himpo2eH op-
eaniunux cnonyk. Menwe 6yno onicompoie i mikpoopeanizmis, axi memadoii-
3YI0Mb HIMPO2EeH HeOP2aHiYHUX CHONYK. HucenvHicms MIKpoopeanizmie y 3pasz-
Kax 3 NOGEPXHI IPYHMY | HUNCHUX WAPIE CIMAMUCMUYHO 8I0pi3HANacy. Budineni
 i0oenmucpikosani obnicammno ncuxpoginenuti wmam Pedobacter sp. 2U-K-37 i
ncuxpomonepanmuuti wimam Pseudarthrobacter sp. 2B-K-54 € nomipnumu 2ano-
Ginamu, sxi 30amui 2i0poRI3y6amu KPOXMaib, dxceramut, mein-20 i cunmesysamu
eK30nonicaxapuou.

Kniwouoei  cnosa:  amnmapxmuuni  mikpoopeanizmu,  Pedobacter  sp.,
Pseudarthrobacter sp., exzononicaxapuou, 2anoginu, eH3umamuyna akmusHicmy
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1JTbBOBCKHMIT HALIMOHAJILHBIN YHUBEPCUTET MMeHH BaHa DpaHKo,
yi. YauBepcurerckas, 1, JIbos, 79000, Ykpauna
*HaroHanbHbIi aHTapkTHueckuii ientp MOH YkpauHsl,
oyibBap Tapaca Illesuenko, 16, Kues, 01601, Ykpanna
SAHCTUTYT MOJNEKYIsipHOi Gronorun u renetukd HAH Vkpaussl,
ya. Axanemuka 3abonotHoro, 150, Kues, 03143, Ykpauna
‘HarponanbHbIi yHuBepcuTeT “KneBo-MoruisiHCKast akajieMust”
ya. I. CrxoBoponsl, 2, Kues, 04070, Ykpauna

BUJIEJIEHUE BAKTEPUH U3 MECTA IMUIIIEBOH N
THE310BOM AKTUBHOCTU LARUS DOMINICANUS
(0. TAJIMHJE3, MOPCKASI AHTAPKTUKA) U X
XAPAKTEPUCTHUKA

Pedepar

Llenvto pabomuvl ObLIO UCCIEO08AMb YUCTIEHHOCTL PASIUYHBIX 2PYII MUKPOOD-
2aHU3MOG 68 00PA3YAX NOUEbI C MECMA NUWEBOU U 2He30060U akmuenocmu Larus
dominicanus (ocmpoe ['anundes, Mopckas Anmapxmuxa) u onpedenums usu-
011020-O0UOXUMUYECKUE CBOUCMBA BbIOETEHHbIX MUKPOOpeanusmos. Memoowbl. B
pabome UCNONB306AIU CMAHOAPMHbBIE MUKPOOUONIOZUYECKUEe U OUOXUMUYECKUe
MEMOObL UCCLE008AHUTL (KYIbIYPANbHbLL, MEMOObl MUKPOCKONUPOBAHUSL, ONpede-
nenue ansumamudecko akmuernocmu). Oowyio JJHK evioensinu memooom maeko-
2o nusuca. I'en 16 S pPHK amnaughuyuposanu ¢ ucnonb3o8anuem yHUEpcalbHuIX
npatimepos 27F u 1492R. Hszonamer uoenmuuyuposanu Ha OCHOBAHUU onpe-
Oenenus nociedosamenvrocmu ecena 16 S pPHK u ¢usuonozo-ouoxumuyeckux
ceoticme. Pezynomameol. Ycmanosnena yucienHocms pasnuinbix epynn MUKpoop-
2aHU3MOG 6 00PA3YAX NOUEbl C MECMA NUWEBOU U 2He30060U akmugnocmu Larus
dominicanus (ocmpog I 'anunoes, Mopckas Anmapxmuxa). Buioenenwvr 74 uzonama
oaxmepuii. Mzonsm 2U-K-37, ebidenennbiil u3 6epxne2o cosi nougul, u uzonsim 2B-
K-54, evioenennulii uz enyounvt 2—5 cm, Xapakmepuzo8aiucs AMuIa3HoU, TUnas-
HOU, ochorunasnoil, npomeasHol aKMUEHOCMbIO, CHOCOOHOCMbIO CUHIMEIUPO-
eamv IK30n0AUCAXAPUOLL. HIX UOeHMUDUYuposaiu no pe3yibmamam ceKeeHupo-
eanus cena 16 S pPHK u pusuonozo-ouoxumuueckum ceovcmeam xax Pedobacter
sp. 2U-K-37 u Pseudarthrobacter sp. 2B-K-54. Bvi6oowt. B obpasyax nouswl ¢ me-
cma nuwjesoll u 2He30060t akmusnocmu Larus dominicanus naubonee MHO2OUUC-
JIeHHBIMU ObLIU MUKPOOP2SAHUIMBL, MEMAOOTUIUPYIOUUE HUMPOLEH OP2AHUYECKUX
coedunenui. Menvuie 6110 01UOMPOGPOE U MUKPOOP2AHUIMOB, MEMADOIUZUDY-
IOWUX HUMPO2EH HEOP2aHUYeCKUX coeounenull. Konuuecmeo Mukpoopeanusmos 6
00pazyax ¢ NOBEPXHOCMU NOYGL U HUSWUUX CTIOEE CMAMUCIIUYECKU OMAULATOCD.
Bvidenennvie u udenmuuyuposanmnvlie 001ULAMHO-NCUXPODUILHBIN WMAMM
Pedobacter sp. 2U-K-37 u ncuxpomonepanmuoiti wmamm Pseudarthrobacter
sp. 2B-K-54 signsromesi ymepeHHvblMu 2a10Quaamu, cnocOOHbIMU SUOPOIU308aMb
Kpaxmar, sicenamut, meun-20 u cunmesuposams dK30N0IUCAXAPUOBI.

Kniouesvie caoea: ammapkxmuueckue muxpoopeanusmvl, Pedobacter sp.,

Pseudarthrobacter sp., 3x30nonucaxapuovl, 2anoQuivl, SH3UMAMUYECKAS AKMUG-
HOCMb
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