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Most genes have homologous sequences in genome of same species (paralogs) and other 

species (orthologs). In most cases formation of paralogs is result of duplication followed by 

functional divergention [1]. Thus it’s possible to discover evolution of gene families using 

bioinformalical approaches. 

ASCL (ahaete-scute complex like (Drosophila)) gene family belongs to superfamily of genes 

encoding transcription factors, which contain HLH (helix-loop-helix)-domain. There are five 

paralogs in mammalian genomes: ASCL1, ASCL2, ASCL3, ASCL4, ASCL5. The nucleotide 

and amino-acid sequences of these genes are close enough, but their expression occurs 

predominantly in different tissues and different stages of development. Moreover it’s known 

that ASCL genes have different physiological functions. For example ASCL1 plays a role in 

the neuronal commitment and differentiation and expressed during early development of the 

nervous system[2], whereas ASCL2 is required for placental development and expressed only 

in trophoblast [3]. Thus the formation of ASCL gene family is a result of functional 

divergence after duplications. And purpose of our study was to characterize ASCL-gene 

family and analyze its evolution. 

For our analysis we used protein and nucleotide sequences of ASCL genes from 35 different 

animal species. We made alignment, measured phylogenetic distances and built phylogenetic 

trees. Based on our data, we revealed that ASCL gene family is highly conservative, it has 



orthologs in all studied multicellular organisms to begin with Cnidaria. For example, there is 

78% of similarity between most conservative bHLH-domains of human protein ASCL4 and 

Hydra achaete-scute-like protein. The observation that ASCL-gene first appeared in two 

layers animals can be explained by the fact that ASCL-genes participate in the cell fate 

determination by mechanism of lateral inhibition [4]. Beside that we observed that ASCL-

family divided into two subfamilies: ASCL1,2 and ASCL3,4,5, which are different to each 

other but similar within subfamily amino-acid sequence of basic region. It’s known that basic 

region of bHLH domain is responsible for recognizing a particular DNA sequences [5]. 

Perhaps mutations in this region could cause the functional divergence between the ancestral 

forms of ASCL1, 2 and ASCL3,4,5. In addition, we revealed that subfamily ASCL3,4,5 is 

closer to common ASCL-ancestor, than ASCL1,2. Although some more complexes 

organisms don’t have annotated ASCL3,4,5 orthologs, but possess ASCL1,2 orthologs.  
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