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Abstract. The copper-resistant microorganisms were isolated from soils of Antarctic island Galindes. It was shown that these
microorganisms can grow on the medium with concentration of Cu?* ions 1000-3000 ppm.
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AHTapKTHYeCKHEe MeIbpe3UCTeHTHbIe MUKPOOpPraHu3mbl octpoBa Nanuunae3. H.A . MarseeBa, A.A.Tamupesa, A.b.Tammpes.
V3ydeHsl MUKPOOHBIE LIEHO3bI aHTApPKTHYECKOTo OocTpoBa ['allMHIE3 M BBIIEIEHBI KyJIbTyphl MHKPOOPTaHU3MOB, KOTOPBIE MOTYT
pactu Ha cpenie ¢ coaepkanueM noHoB Meau g0 1000-3000 mr/m.

AHTApKTH4YHi Migbpe3ncTeHTHI MikpoopraHni3mu octposa I'asminges. H.A.Marseesa, I'.O.Tamupesa, O.b.Tamupes.
JocnimkeHo MIKpoOHI IIEHO3W AaHTapKTHYHOTO ocTpoBa [amiHAe3 Ta BUAUICHO KyJIbTYpPH MIKpOOpPTraHi3MiB, IIO POCTYTh Ha
cepemoBui 31 BMicToM i0HiB Miai 1000 -3000 mr/m.

Introduction

Islands of Argentine archipelago including Antarctic island Galindes consist of magmatic rocks, that contain high
concentrations of the heavy metals. Because of the physics, chemical and biological destruction this metals move to the
environment. The high maintenance of the toxic heavy metals, including copper, can be result of the appearance of
Cu?*-resistant microorganisms. The objective of our study was to find microorganisms resistant to high concentrations
of Cu?* in soils of Antarctic island Galindes.

Materials and methods

Getting samples

Samples of soil were selected on Antarctic island in 2002 year. They were frozen and stored under the temperature
-25°C.

Inoculate preparation

1 g of sample was homogenized and suspended into 100 ml of sterile saline solution (0.9% NaCl) and vigorously
shaken for 2 hour. 20 ul of suspension were put in Petri dishes on the MPA media surface with the Cu?* concentration
200-3000 ppm.

Preparation of Cu?* solution

For preparation of Cu?* solution we used chemical pure CuSO, and suspended it in sterile distillate water. Solution
was sterilized by boiling 30 min., than cooled to 25°C and added to nutrient medium to final concentration 200-3000
ppm of Cu?*,

Results and discussions

Cooper is the chemical element which is present in soils in microquantities [5]. It is necessary in a small quantities
for the formation and function of ferments, vitamins and antibiotics in microbial cells. [1]. Increasing of cooper
concentration in nutrient medium cause growth inhibition and in high concentration is lethal for the most soil
microorganisms [2]. So, ions of Cu?* that is a toxic heavy metal can stimulate growth of soil microorganisms in a small
concentration and can inhibit the growth in high concentrations [4]. Concentration that is more than 3 ppm Cu?* is the
lethal concentrations for soil microorganisms [3].

Investigation of microorganisms isolated from Antarctic islands conducted during many years but the cooper-
resistant microorganisms was not discover. The objective of our study was to find Cu?*-resistant microorganisms in
soils of Antarctic island Galindes which can grow on the medium with concentration more than 1000 ppm Cu?".

In order to investigate the growth of Antarctic islands microorganisms the 20 pl of suspension were put in Petri
dishes on the MPA media surface without the Cu?* (control). It has been shown that there are 4 types of colonies: a)
small yellow 1-2 mm; b) white prominent 3-4 mm; c) large, plane with wavy border near 30 mm; d) small pink 1-2 mm
(table 1).

Table 1.
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Growth the microorganisms on the MPA medium

Types of colonies Color Shape Diameter, mm Border
1 yellow round 1-2 even
2 white round 34 even
3 white plane till 30 wavy
4 pink round 1-2 even

The colonies of type 2 (white prominent) appeared at first, their quantity was till 300 per dish. Then appeared small
yellow, large plane with wavy border and small pink colonies (Fig. 1) (Fig. 1-3 see color paste).

In order to discover the cooper-resistant microorganisms the 20 pl of suspension were put in Petri dishes on the
MPA medium surface with the Cu?* concentration 200-1000 ppm. It has been shown that there are 4 types of colonies:
1)small yellow 1-2 mm; 2) white prominent 3-4 mm; 3) large, plane with wavy border near 30 mm; 4) small pink 1-2
mm (tabl.2, fig. 2).

Table 2.

Growth of microorganisms on the MPA medium with 200-1000 ppm Cu?

Types of colonies Color Shape Diameter, mm Border
1 yellow round 1-2 even
2 white round 34 even
3 white plane till 30 wavy
4 pink round 1-2 even

Investigation have been shown that in Antarctic soil there are the cooper-resistant microorganisms and
concentrations up to 1000 ppm Cu?* don’t inhibit their growth. The quantity of cooper-resistant (to 1000 ppm Cu?*)
microorganisms was 1- 108 cells per 1 g of soil.

During the cultivation 9 selected strains were found their ability to grow under the cooper concentration 1000-3000
ppm (Table. 3).

Strains XU, X7, XII, Xb were able to grow on the medium supplemented Cu?* 2000 ppm, strain X7 —3000 ppm of
cooper. Such concentration is 1000 times higher then the lethal for the major part soil microorganisms.

The concentration up to 800 ppm had no influence on the growth of cooper-resistant microorganisms (Fig.3). This
testifies that there are the adaptation mechanisms, which neutralize toxic cooper influence on the microbial cells.

Table 3.
Resistance of strains X4, X7, XII, XB at Cu?* concentration up to 3000 ppm.
0 200 600 1000 1500 2000 2500 3000
X4 + + + + + + + -
X7 + + + + + + + +
XI1 + + + + + + - -
Xb + + + + + + - -
Conclusion

The copper- super resistant microorganisms were found in soils of Antarctic island Galindes._It was shown that
these microorganisms can grow on the media with the ions Cu?* concentration 1000-3000 ppm which is in 1000 times
higher then the lethal for the most soil microorganisms. Such resistance can be the result of the high cooper
concentration in Antarctic soils.
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