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Abstract  

 

The connexins are a family of integral membrane proteins that oligomerise to form intercellular 

channels that are clustered at gap junctions. These channels are specialized sites of cell-cell 

contact that allow the passage of ions, intracellular metabolites and messenger molecules from 

the cytoplasm of one cell to its opposing neighbors. The amino acid usage of the domains of this 

family is analyzed utilizing the protein sequences from the Interpro and the UniProt databases 

and then using a PERL program. The Interpro domains of the �Connexin� family are found to 

occur in the proteins for a particular length of amino acid. These lengths vary throughout the 

protein. Nine domains are found to occur in a greater number of proteins in the mouse than in the 

human and two are found to occur in the same number in the proteins in both human and mouse. 

But the domain �Gap junction alpha-3 protein (Cx46)� does not occur in any protein of human or 

mouse. These domains are found to occur repeatedly in the proteins. Further we have seen that 

the domains are repeating themselves in the same number in each of the proteins they occur. The 

results also bring to our notice that though they are evolutionary related and they have the 

common ancestor, they show noticeable difference in their amino acid usage. When all the 

domains were analyzed together, the general trend of the average amino acid counts in both 

human and mouse was the non polar amino acid count was the highest followed by polar amino 



acid, positively charged amino acid and negatively charged amino acid. But on analyzing these 

domains individually and for human and mouse separately this trend is not always followed. The 

domains � �Gap junction alpha-4 protein (Cx47)�, �Gap junction alpha-5 protein (Cx40)�, �Gap 

junction beta-1 protein (Cx32�, �Gap junction beta-2 protein (Cx26)�, �Gap junction beta-3 

protein (Cx31)�, �Gap junction beta-4 protein (Cx31.1)� and �Gap junction beta-5 protein 

(Cx30.3)� are found to follow this trend but the domains � �Gap junction alpha-9 protein 

(Cx36)�, �Gap junction alpha-1 protein (Cx43)�, �Gap junction alpha-6 protein (Cx45)�and 

�Gap junction alpha-8 protein (Cx50)� donot follow this pattern. Further analysis also revealed 

that the domains �Gap junction alpha-4 protein (Cx47) �, �Gap junction alpha-5 protein (Cx40) 

�, �Gap junction beta-2 protein (Cx26)� and �Gap junction beta-3 protein (Cx31) � have the 

maximum amino acid content in both human and mouse and the domains �Gap junction alpha-9 

protein (Cx36) �, �Gap junction alpha-1 protein (Cx43) �, �Gap junction alpha-6 protein (Cx45) 

�, �Gap junction alpha-8 protein (Cx50) � and �Gap junction alpha-1 protein (Cx43)� have the 

least amino acid content. This is probably due to the length of the domains. In brief, this work 

gives a view of the amino acid usage of the Connexin family which leads to the complexity of 

the cell communication pathway. This analysis reveals the variation and thus the complexity of 

the connexin superfamily in the context of domain lengths, domain usage and amino acid usage 

in human and mouse. 

 

Table 1 � To show the location, usage and the length of the domains. 

 

 
 



AVERAGE AMINO ACID COUNT FOR HUMAN
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Figure 1: The Graph showing the average amino acid count for the human for each IPR. 
 
 

AVERAGE AMINO ACID COUNT FOR MOUSE
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Figure 2: The Graph showing the average amino acid count for the mouse for each IPR. 
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