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observed in this and other studies, indicates a greater compositional similarity of venoms 

(though potency will differ) among advanced snakes than has been previously 

recognized.  
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protein is rich in Cys residues, similar to many other snake venom toxins. Its N-terminal 

domain matches with Kunitz/BPTI toxins (53-68% identity) and the middle domain 

matches with waprins (45-58% identity), and the novel transcript has an extended C-

terminus (Figure 6). Both Kunitz/BPTI [104] and waprins [105,106] are found separately 

as single domain proteins in snake venoms.  Two of the Cys residues, which form one of 

the four disulfide bonds in waprins, are missing in the new transcript (Figure 6).  RT-

PCR using a fresh RNA (other than used to make cDNA library) as template and 

sequencing experiments show the presence of this fused transcript in the venom gland 

and hence it is not an artifact due to template switching by the Reverse Transcriptase used 

for making the cDNA library [107-109].  Although a number of cDNA sequences of 

Kunitz/BPTI from snake venoms have been completed, none of them have the waprin 

domain and the C-terminal extension. Currently, cDNA sequences of waprins are not 

known. However, this is the first experimental evidence for the presence of a waprin 

domain (though fused with another toxin) in viperid venom.  

The longer ORF having Kunitz/BPTI and waprin domains together could be due to the 

fusion of two individual genes encoding Kunitz/BPTI and waprin.  Gene fusion mediated 

by exon shuffling (intron mediated recombination or retrotransposition) has been 

established as an essential genetic mechanism for the origin of new genes in 

invertebrates, vertebrates and plants [110,111].  Recently, a new genetic process, 

transcription-induced chimerism (TIC), in cases of tandemly located gene pairs has been 

shown to be responsible for gene fusion in the human genome, producing chimeric 
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