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ABSTRACT 
Thermophilic bacteria Thermonospora archaea was isolated from sand dunes of Bikaner region Kodemdeser. 
Bacteria were identified by morphological analysis, colony characters and biochemical reactions according to 
Burgey’s manual. E.coli was used as Mesophilic bacteria. DNA from both bacteria was isolated and subjected to 
various procedures i.e. diphenylamine test, spectroscopic analysis and electrophoresis, which confirmed the 
obtaining of pure DNA samples. Melting temperature of DNA from both bacteria were determined by incubating DNA 
samples at different temperature i.e.  300C, 500C, 700C, 900C for 5 minute and observing A260 .Graph was plotted 
between temperature and A260 and melting temperature was determined. Considerable change was found in melting 
temperature of both organisms. Melting temperature of E.coli was 600C and melting temperature of thermophilic 
bacteria was 800C. 
These results explain one of the mechanisms of adaptation of bacteria to high temperature. As melting temperature is 
directly related with percentage of G+C content, thermophilic bacteria must have high G+C content which imparts 
stability to DNA at high temperature. The present study is a part of extensive research which is being carried out to 
study thermophilic nature of bacteria & its adaptive mechanisms. 
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INTRODUCTION  
In ecosystem bacteria live in a wide range of environmental conditions. Most of the bacteria grow best in 
normal environmental conditions, but some grow in extreme conditions i.e.; extremes of pH, temperature, 
high salt concentration etc. These are termed as extremophiles, they belong to group Archaea. 
Thermophiles are the extremophiles that grow at above 450C temperature. 
To survive at higher temperature, thermophilic bacteria have developed certain modifications at cellular 
& molecular level over mesophilic bacteria [1]. They are usually smaller in size. Membrane lipids have 
ether linkage; they are more branched, more saturated and are of high molecular weight. These 
characters increase melting temperature of membrane lipids [2]. Proteins have highly organized 
hydrophobic interactions, more hydrogen bonds and non covalent bonds which impart heat stability [3].  
Thermophiles show adaptations in nucleic acid structure also. They have high GC content [4], different 
methylation pattern [5], association with histone like protein [6] etc. 
Thermophilic bacteria are of extreme commercial importance because of a large number of thermostable 
enzymes having been isolated from this organism which are used in those biochemical processes which 
are carried out at higher temperature. Use of Taq polymerase for DNA amplification by PCR is excellent 
example of importance of thermophilic bacteria. 
Microflora of Thar Desert is supposed to be rich in extremophiles because of the temperature variation 
from 0-500c. Hence it can be utilized as a source for isolation of thermophilic bacteria in order to 
understand the adaptive mechanism developed by these organisms against extreme conditions  
 
MATERIAL & METHODS 
Soil samples were collected from sand dunes of Kodemdeser Bikaner in summer afternoon when 
temperature of soil was around 500C. Soil is mixed in hot water to make 1% soil suspension and spread 
on NA plates. Plates were incubated at 650C for 24 hrs for isolation of thermophilic bacteria. E.coli was 
used to study DNA of mesophilic bacteria. E.coli was inoculated on NA plates and incubated at 370C 
temperature for 24 hrs. Colonies on both plates were observed & streaked for purification. One pure 
culture of each type of organisms was further studied. Organism was identified on the basis of colony 
morphology, staining and biochemical reactions, according to Bergey’s manual. 
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DNA from mesophilic and thermophilic bacteria was isolated [7]. DNA was estimated qualitatively (DPA 
test, λmax , Gel electrophoresis , Restriction   digestion  and purity determination by A260/ A280 ratio) and 
quantitatively  by spectrophotometer (50 x A260 x dilution factor) for determination of melting 
temperature (Tm) DNA samples were incubated at a range of temp. 300C, 500C, 700C & 90 0C,1000C  then 
A260  was recorded . Temp.  vs  A260 were plotted on graph to determine Tm. 
 
RESULTS 
On the basis of character matching with Bergey’s manual thermophilic bacteria was Thermonospora 
archaea. (Fig.1, 2) 
By using protocol of Scheppler et.al [7], good quantity, i.e. 40 µg / ml of mesophilic & 295 µg/ ml of 
thermophilic bacteria was isolated. Quality of DNA samples was also satisfactory as confirmed by various 
above mentioned methods .Melting temp of mesophilic DNA was 600 C (graph-1) & of  thermophilic DNA 
was 800C (graph-2). 
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DISCUSSION  
Kreil & Ouzounis [8] have demonstrated that thermophilic have high GC content than mesophilic but it is 
lesser than hyperthermophilic that means high GC content protects DNA from extreme temperature. GC 
content is directly related with melting temperature. As the GC content increases melting temperature is 
also increased, because presence of more H bonds requires more energy for strand separation. Higher GC 
content in thermophilic bacteria is not uniformly spread in genome, it is high only in coding regions [9].  
Thermophilic bacteria need protection against thermo- degradation of DNA at higher temperature. Low 
GC content of Archaeal DNA in Antarctic region again supports the need of high GC content in 
thermophiles for nucleic acid stability[10]. Our results also correspond to these findings. 
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