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PUFFING ACTIVITY IN POLYTENE CHROMOSOMES OF DROSOPHILA MELANOGASTER IN 
RELATION TO DIFFERENCES IN POLYTENY LEVEL AND TEMPERATURE CONDITIONS  
Aims. The purpose of investigation was to study the puffing activity in Drosophila melanogaster polytene 
chromosomes in relation to variable polyteny level and temperature conditions. Methods. The polytene 
chromosomes were examined on squash aceto-orcein salivary gland preparations. Polyteny level of chromo-
somes and puff dimensions were defined by cytomorphometric method. Results. The relative puff dimen-
sions in polytene chromosomes of 0-haur prepupae were found to correlate negatively with polyteny level of 
chromosomes. The late ecdysone puffs grew in size in temperature interval 17–28 º  in average by 6,1–48,3 
per cent. Conclusions. The obtained data demonstrate the negative correlation between the genome amplifi-
cation and puffing activity in relation to variable polyteny level and temperature conditions. 
Key words: Drosophila melanogaster, puffing activity, polyteny level, temperature. 
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    . 3054, 3058, 3411 – Corynebacterium sp.; 3398 – 
Micrococcus sp.; 3415 – Halomonas sp.; 3468 – Psychrobacter sp.; 3470  3471 – Cryobacterium sp.  
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3088   Psychrobacter sp. 50 75 0–0.1 1–30 
3468    Psychrobacter sp. 60 120 0–0.1 1–30 
3469   Psychrobacter sp. 80 160 0–0.1 1–30 
3294 1   Methylobacterium sp. 80 210 0–2.5 1–30 
3392   Methylobacterium sp. 100 310 0–2.5 5–30 
3189 1   Halomonas sp. 50 200 0–15 5–30 
3415   Halomonas sp. 50 70 0–5 1–30 

  
3179  1   Cryobacterium sp. 85 320 0–10 1–30 
3275  2  Cryobacterium sp. 50 200 0–5 1–20 
3471    Cryobacterium sp. 60 80 0–2.5 1–20 
3470   Cryobacterium sp. 60 110 0–0.1 1–20 
3054    Corynebacterium sp. 80 170 0–2.5 1–20 
3058    Corynebacterium sp. 65 110 0–2.5 1–30 
3411 2   Corynebacterium sp. 80 120 0–2.5 1–30 
3194 1   Micrococcus sp. 105 360 0–7.5 5–30 
3398    Micrococcus sp. 70 270 0–5 1–30 

  
36     3 -  140 600 0–15 5–30 
237   3 -  170 650 0–15 5–30 
2299  3 -  200 800 0–15 5–30 
14     150 1100 0–10 1–37 
33       280 1200 0–10 1–37 
48      180 900 0–10 1–37 
182  1    250 1200 0–15 1–37 
11 .1 -    100 240 0–10 1–30 
11 .2 -    100 250 0–10 1–30 
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EVOLUTIONARY ECOLOGY and STRATEGY of SURVIVAL of ANTARCTIC  
MICROORGANISMS in EXTREME CONDITIONS 
Aims. Microorganisms live in ecosystems of Antarctic in extreme conditions: low temperature, a high level 
of a solar radiation and the raised mineralization in coastal regions. In this connection ecophysiological 
properties of the bacteria isolated from soils, biofilms on rocks and phytocenosis of Antarctic have been 
studied. Methods. The aerobic microorganisms isolated earlier at 1-5º  and 30º  from various ecosystems of 
Antarctic have been studied. Resistance to UV radiation, psychro- and halotolerance have been defined by 
standard methods. Results. It is shown that Antarctic bacteria are presented: (1) psychrophilic and psychro-
tolerant bacteria (grow in a range 1-20°  or 1-30° ); (2) moderate halophiles (Halomonas sp. and Cryobac-
terium sp.), resistant to 10-15% NaCl; (3) UV-resistant bacteria. Strains Micrococcus sp. 3194, 3398, 
Methylobacterium sp. 3294, 3392 and Cryobacterium sp. 3179 were most resistant to UV (LD99,99 com-
pounded 210-360 J/m2). It is not revealed psychrophilic yeast from the same ecosystems, but all were psy-



 93 

chro- and halotolerant (grew in a range 1-30°  and 10-15% NaCl). Pigmented strains of yeast (black and 
red) were highly resistant to UV (LD99,99 compounded 600-1200 J/m2), while for white yeast LD99,99 – 250 
J/m2. Conclusions. Strategy of a survival of microorganisms in Antarctic is directed on natural selection and 
sampling of microorganisms which initially were psychrotolerant and UV-resistant. If to take into considera-
tion aerosol, ornithogenic and anthropogenic transfer of a microflora to Antarctic, the presented data allows 
to assume that the low temperature, high level UV, and also geographical isolation of islands are the primary 
cause for formation and evolution of microbic communities in Antarctic.  
Key words: strategy of survival, antarctic bacteria/yeast, resistance to UV, psychrotolerance, halotolerance, 
evolution.  
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PHYLOGENETIC FINGERPRINTING OF MICROBIAL COMMUNITIES IN METAL  
POLLUTED SOILS USING RIBOSOMAL INTERGENIC SPACER ANALYSIS (RISA) 

 
Introduction  
Soils constantly act as a sink for many haz-

ardous contaminants and maintaining soil fertility 
and health is a big challenge. Hence, protecting the 
diversity of microbial communities is an important 
part of soil conservation. Microbial communities are 
among the most important soil components playing 
a key role in, e.g. nutrient cycling, plant symbioses, 
decomposition, metal and mineral transformations, 
and other critical ecosystem processes. In particular, 
fungi are known to play fundamental biogeochemi-
cal roles in most terrestrial ecosystems and many 
can survive and grow under extreme conditions, and 
are capable of utilizing a large range of simple and 
complex organic substrates [1]. However, fungi 
have frequently been ignored or neglected in biodi-
versity conservation.  

In this study, it was attempted to demonstrate 
the benefits of culture-independent PCR-based fin-

gerprinting technique called ribosomal intergenic 
spacer analysis (RISA) in the examination of the 
effects of a polycyclic aromatic hydrocarbon 
(pyrene) either alone or in combination with increas-
ing concentrations of copper on fungal communities 
in soil microcosms. 

Ribosomal intergenic spacer analysis (RISA) 
is a rapid and powerful tool for characterizing com-
plex microbial communities and for detecting com-
munity composition changes in response to envi-
ronmental disturbance [3]. Shifted RISA bands can 
be excised, cloned and sequenced to identify the 
populations involved in any community adaptations. 
This technique is based on gel separation of gene 
fragments by length differentiation of the internal 
transcribed spacer (ITS) region of the ribosomal 
DNA in fungi. 

 
Materials and Methods 
The microcosms were designed to resemble 

the PAH and metal contaminated ecosystem by us-
ing sandy soil [pH 6.7 & water content 19% (w/w)]. 
The soil has no previous history of PAH and metal 
contaminations. Microcosms were prepared by 
weighing 50 g (dry weight) soil into glass jars (59 
mm diameter, 98.5 mm height, Sigma, Germany). A 
10 mm hole was made in polypropylene lid and this 
hole was plugged with a polyurethane foam stopper 
to allow air flow. Soil guideline of the Ministry of 
the Environment of the Province of Ontario (MOE) 
was used to spike soil samples (Pyrene: 250 mg/kg, 
copper: 300 mg/kg, see Table 1). 250 mg of pyrene 
(Sigma, Germany) was dissolved in analytical grade 
acetone (BDH, UK) and mixed with 50g of dried 

sandy soil thoroughly by shaking vigorously. The 
soil samples were left for 2 hrs to evaporate acetone. 
Then cupric phosphate [Cu3(PO4)2] was added to 
the soil. Water content was maintained at 19% by 
addition of sterile Milli-Q water as necessary. Mi-
crocosms were incubated in dark at 20°C. On Day 
21 soil samples were taken for molecular characteri-
sation.  

For RISA, 0.5 g aliquots of each soil sample 
were taken from each microcosm vessel in triplicate 
on day 21 and DNA was extracted by using an Ul-
tra-CleanTM Soil DNA isolation kit (Mo Bio, 
Carlsbad, CA, USA) according to the manufac-
turer’s protocol. A purification procedure was per-
formed by using a High PureTM PCR product 


