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Abstract: The molecular characteristics of heat shock protein 70 of Camelus dromedarius was analyzed using 

computational methods. The two domesticated Camel species, one humped dromedary and two humped. Bactrian camel 

live in extreme desert environments. Cells survive heat stress by thermo tolerant gene expression and elevated levels of 

heat shock protein. The cellular response to heat stress is mediated by heat shock factors. Which are regulated by heat 

shock factor genes. Protein sequence of heat shock protein 70 of Camelus dromedarius (Accession no: JF837187.1) was 

obtained from the GENBANK (NCBI). The secondary and tertiary structure of the protein was predicted using Phyre2 

server. The result indicate 38% alpha helix, 28% beta strands and 18% disordered. Studies of molecular structure of heat 

shock protein will lead to better understanding of the genetic factors of heat tolerance in Camels. Heat shock proteins are 

important genetic markers that can be utilized in breeding programs to select thermo talerant animals. 
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INTRODUCTION 

The two domesticated camel species, one 

humped Dromedary and two humped Bactrian camel 

live in extreme desert environments of Africa and Asia 

(Huiquang et al., 2015). The Camels represent an 

important source of meat and milk in hotter and drier 

regions of the world. Their exposure to varying 

environmental temperatures resulted in variable breed 

dependent physiological responses. The ability of 

dromedary camel (Camelus dromedarius) to survive 

harsh desert conditions is well documented (Al-Haidary 

et al., 2013). The camel is well adapted to extreme 

conditions and its response to heat is associated with 

elevated whole body temperature (David et al., 2011). 

Synthesis of Heat shock proteins is induced by stress 

factors, they act to limit cell damage and facilitate 

cellular recovery (Helen, 2004).Biochemical response 

to heat stress involve changes in proteins and metabolic 

rate (Bowler, 2008). Heat shock protein 70 is the most 

abundant heat shock protein playing a significant role in 

thermal adaptation, acting as first line of defense 

against conditions that affect protein homeostasis and 

stability. Expression of heat shock proteins increases 

when cells are exposed to elevated temperatures or 

other stress factors. HSP are important biomarkers that 

can be utilized in breeding programmes to select thermo 

tolerant animals. The amino acid sequences determine 

the higher structural levels of proteins (secondary, 

tertiary and quaternary) and specify their biological 

properties.(Branden &Tooze 1991). Most genetic 

variation is considered neutral but single base changes 

in and around a gene can affect its expression or the 

function of its protein products Collins et al., 1997). 

Evaluation of molecular  structures of proteins involve 

in regulation of thermo tolerant  ability of camels is of 

great significance in understanding environmental 

adaptations. 

 

MATERIALS AND METHODS 

Prediction of Secondary and Tertiary Structures:  

Protein sequence of heat shock protein 70 of 

Camelus dromedarius (Accession no: JF837187.1) was 

obtained from the GENBANK (NCBI). The Phyre2 

server was used to predict the secondary and 3D 

structures of the heat shock protein. The server predicts 

the three-dimensional structure of a protein sequence 

using the principles and techniques of homology 

modeling (Kelley & Sternberg, 2009).  Phyre2 uses the 

alignment of hidden Markov models via HHsearch
 
to 

significantly improve accuracy of alignment and 
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detection rate (Soding, 2005). Phyre2 also incorporates 

a new ab initio folding simulation called Poing to 

model regions of proteins with no detectable homology 

to known structures. Poing is also used to combine 

multiple templates. Distance constraints from individual 

models are treated as linear elastic springs (Jeffereys et 

al., 2010). 

 

RESULTS AND DISCUSSION:  

The amino acid sequences determine the 

higher structural levels of proteins (secondary, tertiary 

and quaternary) and specify their biological 

properties.(Branden andTooze 1991). Cellular thermo 

tolerance is associated with elevated HSP expression 

which decline with continuous stress exposure resulting 

in apoptosis leading to cell death(Sadder et al., 

2015).The genetic factors responsible for adaptation of 

desert animals to their environment is largely unknown 

(Huiquang etal.,2015). A positive correlation between 

characteristics temperature of the environment of a 

specie and the amount of HSP 70 like proteins in the 

cell has been established (Evgen et al., 2007).  

 

Table 1. Prediction of secondary structures 0f heat 

shock protein 

Alpha helix (%) Beta strand (%) Disordered (%) 

38 28 12 

 

 
Fiq 1: 3D Structure of heat shock protein 70 of 

Camelus dromedarus 

 

CONCLUSSION   

Biochemical responses to heat stress involve 

changes in proteins and metabolic rate. Thermo tolerant 

gene expression and elevated heat shock protein are 

essential for cells to survive the impact of heat stress 

making it an important biomarker for heat stress. 

Studies of the structure of heat shock protein will 

provide insight in the genetic factors involve in 

adaptation of camels to the desert environment. 
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