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Abstract 
 

In the last few decades there has been considerable amount of work gone into 
protein structure, function and organization.  Particularly there is lot of 
computational studies leading to understand protein structures.  However the 
ultimate truth of real hideous information is not yet understood. In order to 
understand this buried information in the protein structures, the molecules 
were visualised on actual basis i.e. at atom level. The basic units of proteins 
are Carbon (C), Sulphur (S), Nitrogen (N), Oxygen (O) and Hydrogen (H). 
The distribution of these atoms along the protein sequences were studied.  
That is a question is asked; what is the probable number of C, S, N, O and H 
atoms in a given length (number of amino acids)?  The results showed that 
given any number of lengths, the probable number of C, S, N, O and H atoms 
were 4.90, 0.05, 1.33, 1.50 and 7.77 per unit length respectively.  
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Introduction 
In the last few decades there has been considerable amount of work gone into protein 
structure, function and organization [1-4].  Particularly there is lot of computational 
studies leading to understand protein structures [5-11].  However the ultimate truth of 
real hidden information is not yet understood. In order to understand this buried 
information in the protein structures, this work was carried out. The protein sequences 
of different organisms such as Apis mellifera, Arabidopsis thaliana, Bos taurus, 
Caenorhabditis elegans, Canis familiaris, Danio rerio, Drosophila melanogaster, 
Gallus gallus, Homo sapiens, Mus musculus, Pan troglodytes, Plasmodium 
falciparum, Rattus novergicus, Saccharomyces cerevisiae, Schizosaccharomyces 
pombe and Strongylocentrotus purpuratus were retrieved from NCBI databank in the 
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Fasta format.  Using our own home made software, which was done using “C” 
language, further analysis was done. There is lot of information inside the protein, so 
as to retrieve the hidden information, the analysis was done at the basic level i.e. at 
the atomic level. 
 
 
Procedure 
The entire protein sequences of the above said organisms were downloaded from the 
NCBI database.  Then the sequences were subjected to probability analyses using the 
homemade software SEQUANA written in ‘C’ language. The software calculated the 
protein sequences at atom level i.e., based on the probable number of Carbon (C), 
Sulphur (S), Nitrogen (N), Oxygen (O) and Hydrogen (H) atoms in a given length 
(number of amino acids) was studied. This was achieved by counting total number of 
these atoms present in the given stretch and grouped. The group has a highest number 
of same number of atom is taken as the probable one. The length differed (from 3 to 
5) for each calculation and it yielded different outcomes and the stretch lengths 
studied were up to 45 amino acids.  
 
 
Results and Discussion 
The probable number of C, S, N, O and H atoms in a given length of amino acids was 
studied here, i.e., the total number of atoms present in the given stretch of amino acid 
was grouped. The stretch lengths studied were up to 45 amino acids as illustrated in 
Figure 1,  Figure 2 and Figure 3. Given any length the number of C, S, N, O and H 
atoms were 4.90, 0.05, 1.33, 1.50 and 7.77 times the number of residues. As the S 
having no atoms and the H atoms were 8 times the number of residue, the figures of 
both the atoms are not required. 

 

 
 

Figure 1: Distribution of Carbon atoms. 
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Figure 2: Distribution of Nitrogen atoms. 
 
 

 
 

Figure 3: Distribution of Oxygen atoms. 
 
 
Conclusion 
Given any number of lengths, the probable number of C, S, N, O and H atoms were 
4.90, 0.05, 1.33, 1.50 and 7.77 per unit length respectively. The protein was highly 
stable at that number of atoms per residue.   
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