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Abstract 

The efficiency of different methods for chromosomal DNA extraction from polar 
streptomycetes strains was studied. The extraction yield and the purity of the chromosomal DNA were 
correlated with the microoganism type and method, respectively with the kits used. By using the 
microwave method or FastDNA® Kit (Qbiogene, Inc., CA) DNA yields were not sufficient for 
performing further PCR experiments. The explanation can lead that the streptomycetes are polar 
bacteria adapted at lower temperatures, with a hard cell membrane, difficult to cleave, or these 
filamentous bacteria had develop surviving strategies to protect themselves at low temperatures. High 
yields of the pure DNA were obtained using PowerSoilTM DNA Isolation Kit Sample (MO BIO 
Laboratories Inc.), a lot for the next steps of purification and sequencing.  
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Introduction 

 
Cold-adapted organisms, psychrotolerant organisms, grow well at temperatures close 

to the freezing point of water, but have the fastest growth rates above 20ºC, whereas 
psychrophilic organisms grow faster at a temperature of 15ºC or lower, but are unable to grow 
above 20ºC [1]. 

Psychrophiles and psychrotrophs strains are known to synthesize enzymes with low 
activation energies and high activities at low temperatures, for optimal adaptation to cold 
habitats [2, 3]. These properties confer to cold-active enzymes a greater economical value 
because enzymatically driven reactions can be carried out within a temperature range of 0-
20ºC. At these temperatures, homologous enzymes from mesophiles have their catalytic 
activities drastically reduced.  

The rapid availability of genomic DNA (gDNA) from microorganisms is necessary for 
cloning genes, selecting recombinant constructs and for taxonomy and diagnostics. Previous 
methods for gDNA extraction from bacteria take several hours to complete. The new methods 
including SDS/CTAB/proteinase K, SDS lysis, still have the drawbacks of including 
laborious manipulations, such as four or six changes of microcentrifuge tubes, incubation, 
precipitation, elution or washing and drying steps or even special equipment [4].  

It is imperative to locate the suitable method for cold-adapted streptomycetes for 
chrDNA extraction in order to obtain a high yield and a good quality of the nucleic acid for 
further PCR and also for purification and sequencing, in order to accomplish identification 
and phylogeny studies. 
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The aim of this study was to establish the extraction conditions of chromosomal DNA 
from six polar streptomycetes selected strains able to biosynthesize cold-adapted amylases 
and proteases [5], in order to obtain a good yield of chrDNA with the purity adequate for PCR 
analysis and for the phylogeny of the strains.  

 
Materials and Methods 

 
Microorganisms and cultivation conditions: All studied Streptomyces strains rise 

from Antarctic biotope, East Coast (soil and vegetation probes). Six Streptomyces strains were 
studied, strains coded MIUG 1P, MIUG 11P, MIUG 12P, MIUG 13P from “Dunarea de Jos” 
University Microorganisms Collection (acronym MIUG), preserved under sterile paraffin oil, 
and two new strains, coded 4Alga and P2C4, isolated from polar vegetation samples from 
Progress Lake 2, East Antarctica. The cells biomass was obtained by cultivation on Gause-
agar medium, containing (%): 2.0 potato starch, 0.05 K2HPO4, 0.05 MgSO4·7H2O, 0.1 KNO3, 
0.05 NaCl, 0.001 FeSO4·7H2O, 2.5 agar; pH 7.2–7.4, at 20°C, for 10 days [6].  

Chromosomal DNA extraction 
Initially, the chromosomal DNA (chrDNA) was acquired using microwave method. 

With sterile inoculums needle the aerial mycelium was transferred to 50 μl TE buffer (10:1) in 
a sterile 1.5 ml Eppendorf tube. Following, the samples were boiled for 50 seconds in 
microwave oven, at full power. The suspension has become filamentous with the released 
DNA. The samples were let to rest for 5 minutes at room temperature (25°C). Further, the 
samples were centrifuged for 5 min at 10000 rpm. After that, the aqueous phase containing 
extracted DNA was transferred in sterile Eppendorf tubes and then directly used for further 
experiments or stored at -20°C.  

Chromosomal DNA was also extracted using two different kits: FastDNA® Kit 
(Qbiogene, Inc., CA), and PowerSoilTM DNA Isolation Kit Sample (MO BIO Laboratories 
Inc.) according to the manufacturer.  

Spectrophotometer analysis of isolated DNA 
The DNA yield was set up based on optical density measurement at wavelengths of 

260 nm and 280 nm by using a Nano Drop ND 1000 Spectrofotometer, toward a blank probe 
(distillate sterile water), and expressed in ng/μl. Based on the A260/A280 ratio, the 
chromosomal DNA purity was established.  

Polymerase Chain Reaction amplifications of DNA  
The 16S rDNA gene was amplified from the chromosomal DNA of the streptomycetes 

strains as a template via the Polymerase Chain Reaction (PCR). PCR was performed in a 25.0 
μl reaction mixture containing 2.5 μl 10X standard reactive buffer (without MgCl2), 1.25 μl 
MgCl2 (25 mM), 0.25 μl dNTP (25 mM),  0.25 μl f Taq polymerase (5 units/ μl) (Ampligon), 
1.0 μl F-primer (27 F), (5'-AGAGTTTGATCCTGGCTCAG-3'), specific for Bacteria and 1.0 μl 
universal reverse oligonucleotide primer, R-primer (1492R), (5'-
GGTTACCTTGTTACGACTT-3') (MWG-Biotech AG) and sterile distillate water up to 25.0 
μl. 

 The Master Mix (reaction mix) for n+1 sample was accomplished in sterile Eppendorf 
tubes. Then 24.0 μl Master Mix and also the 1.0 μl DNA isolate were transferred in PCR 
tubes. Two control tests were also performed. Sterile distilled water, which substitute 
template DNA (positive control), was used as negative control.  

The DNA templates were first subjected to an initial denaturising step for 2 minutes at 
94°C. The 30 cycles consisted of denaturing at 94°C, for 30 seconds, annealing at 55°C, for 1 
minute and elongation at 72°C, for 1 minute before. A final extension at 72°C, for 5 minutes 
was included. 
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Another PCR experiment was performed in a 25.0 μl mixture containing 2.5 μl 10X 
standard reactive buffer (without MgCl2), 1.25 μl MgCl2 (25 mM), 0.25 μl dNTP (25 mM),               
0.25 μl Taq polymerase (5 UI/μl) (Ampligon), 1.0 μl F-primer (610 V)                        
(5’-GTGCCAGCAGCCGCGGT-3’), 1.0μl R-primer (606R) (5’-GGTGTGACGGGCGGT-
3’), sdH2O till a volume of 25.0 μl. PCR in total volume of 50.0 μl using the same recipe for 
all four designed primers, (27 F/610V), and (1492 R/606 R) was performed [7]. 

The PCR products purification 
The PCR products purification was accomplished using GFX PCR DNA and Gel 

Band Purification Kit, (GE Healthcare Europe GmbH, Germany), according to the 
manufacturer. Procedure provides protocols for purifying PCR products, restriction fragments 
and plasmid DNA from solution or from agarose gel bands, respectively. 

DNA purity verified by agarose gel electrophoresis 
Over 1.0 μl of brom phenol blue (BPE) 5.0 μl of DNA PCR product were added. After 

that, the DNA PCR products, stained with BFB, were run on 1% w/v agarose gel, at 100 
Volts/cm, during 25 minutes. In the first and the last wells were added 5.0 μl of 2 log DNA 
Ladder 0.1 μg/ml (0.1-10 kb) (New England Biolabs, Inc.). The TAE (Tris-acetate-EDTA) 
was used for duplex DNA. The DNA was stained with ethidium bromide and after that 
visualized under ultraviolet light. 

 
Results and discussions 

 
A common practice in molecular biology is to perform a quick assessment of the 

purity of nucleic acid samples by determining spectrophotometrically the absorbance at the 
wavelengths of 260 nm and 280 nm respectively. A260 is frequently used to measure 
DNA/RNA concentration and A280 is used to measure protein concentration. A260/A280 
higher than 1.8 suggest little protein contamination in a DNA/RNA sample.  

Using the microwave method, bacterial chromosomal DNA was lysed directly by the 
heat. This method was established  as a relatively simple one, for the routine DNA extraction 
from polar streptomycetes, but the DNA yield was not high enough for performing further 
PCR experiments, outstanding the fact that the studied streptomycetes are polar bacteria, 
adapted at lower temperatures, with a hard cell wall difficult to cleave. The yield and quality 
of chrDNA obtained using the studied method and kits are presented in Table 1.  
Table 1. Yields and quality of chrDNA extracted from polar streptomycetes by the tested methods 

Microwave  method FastDNA® Kit Power Soil DNA 
isolation kit 

Ration Ration Ration 

 
 

Streptomyces sp. 
strain ID 

DNA yield, 
ng/μl A260/A280 

DNA yield, 
ng/μl A260/A280 

DNA yield, 
ng/μl A260/A280 

P2C4 17.43 1.21 nd* nd* 173.33 1.67 

4Alga 20.27 1.11 nd* nd* 121.99 1.75 

MIUG 1P 22.56 1.30 nd* nd* 152.64 1.59 

MIUG 11P 9.96 1.21 7.21 1.67 455.26 1.57 

MIUG 12P 10.0 1.19 37.29 1.49 751.46 1.68 

MIUG 13P 4.82 1.13 nd* nd* 396.95 1.68 
 

nd* - not determinate  
 
The highest DNA yield was 22.56 ng/μl, with A260/A280 ration of 1.30 for 

Streptomyces MIUG 1P. At new isolated streptomycetes from polar vegetation samples were 



MIHAELA COTÂRLEŢ, GABRIELA BAHRIM, TEODOR NEGOITĂ, PETER STOUGAARD 
 

Romanian Biotechnological Letters, Vol. 15, No. 4, 2010 5485

achieved DNA yields of 20.27 ng/μl with A260/A280 ration of 1.11 (strain coded 4Alga) and 
17.43 ng/μl and A260/A280 ration of 1.24 for strain coded P2C4. These values of A260/A280 
ration less than 1.7 indicated that the extracted chromosomal DNA was protein contaminated. 

Using FastDNA® Kit for extraction yields of chrDNA were achieved, comparable with 
the yields acquired with microwave. The yields were 7.21 ng/μl, with A260/A280 ration of 1.67 
for Streptomyces MIUG 11P, and 37.29 ng/μl with A260/A280 ration of 1.49 (Streptomyces 
MIUG 12P). This ratio was appreciably lower for both strains, and indicated the presence of 
proteins, phenol or other contaminants that absorb strongly at or near wavelength 280 nm and 
that may interfere with other downstream processes like PCR, lowering their efficiency. 

According with the results published by He, 2004 [8], comparing FastDNA® Kit with 
another DNA isolation method (Holben method, Zhou method), it seemed that FastDNA® Kit 
was not a suitable method, because did not guarantee a good yield of DNA, useful for better 
PCR results.  

The characteristics of extracted DNA were then verified by gel electrophoresis, using 
specific primers 610V/606R. The amplicones with 0.5 kilo bases length were obtained, 
compared with the usage of the primers 27F/1492R, were the amplicones were not developing 
(Figure 1). 

Nevertheless, the Power Soil DNA Isolation Kit Sample was applied. This DNA 
extraction kit gave high chrDNA yields owing the complete lyses of the cell wall. This 
method leads reproducible yields of high-quality DNA. According to the data shown in Table 
1 the chrDNA yields and purity were variable for different strains. The finest results were 
obtained for Streptomyces MIUG 11P and Streptomyces MIUG 12P with yields of chrDNA of 
455.26 ng/μl and A260/A280 ration of 1.57 and 751.46 ng/μl and A260/A280 ration of 1.68 
respectively.  

The values of A260/A280 ration indicated that the extracted DNA was acceptably pure, 
without protein contamination. This fact established that this extracted DNA kit was suitable 
for application on chrDNA extraction of polar streptomycetes. However, this technique was 
rapid, the procedures not laborious, taking almost 30 minutes.  

 

                             1    2     3   4   5    6   7    8   9  10  11 12  13 14  15  16  17 

 
Figure 1. The pattern of DNA electrophoresis on 1% (w/v) agarose gel 

Lanel 1- 17: 2 Log DNA ladder; lanel 8, 16 - positive controls, 
Lanel 11 and 15 - chrDNA of MIUG 12P and MIUG 11P streptomycetes respective 

 
 The quality of extracted chrDNA by electrophoresis was not achievable because of the 
high concentration of DNA. This method gave reproducible yields of high-quality DNA 
necessary in the next steps for purification and sequencing.   
 However, Power Soil DNA extraction kit has several advantages. First, the number of 
extraction steps was minimized. Therefore, the process of DNA extraction by this method was 
achieved within 30 minutes for up to 12 samples, while other methods need at least 2-4 h. 
Second, this method was cost-effective. Nevertheless, this isolation kit was used for DNA 
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isolation from extreme environments, temperate and glacier soils being feasible for DNA 
extraction from extremophiles [9].  
 
Conclusions  
  
  The studied polar streptomycetes strains are filamentous bacteria, adapted at lower 
temperatures, with a hard cell membrane difficult to cleave, which had enlarged surviving 
strategies to protect themselves at lower temperatures. 
  Common methods used for chrDNA extraction, as microwave method or FastDNA® 

Kit, were not suitable to develop good yield of DNA, as much as necessary for performing 
further PCR experiments.  
  The method performed by using PowerSoilTM DNA Isolation Kit developed 
reproducible yields of high-quality of chrDNA and it was the most accurate technique for 
extraction of nucleic acid from cold adapted streptomycetes.  
 The study showed the particularities of the cold-adapted streptomycetes strains related 
with different techniques for chrDNA extraction, in order to obtain a high level and a good 
purity of the nucleic acids.  
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