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FIGURE 24.15. Origin of new genes. (A) Schematic diagram of the gene structures of three
protein-coding genes including two antifreeze glycoproteins (AFGPs) and trypsinogen. Large
boxes correspond to exons and thin boxes to introns. Hatching shows untranslated regions. Sig-
nal peptides are stippled. Regions of similar sequence between the genes are in similar col-
ors. Regions of homology between the trypsinogen and AFGP genes from the Antarctic fish
Dissostichus are connected by dashed lines. It has been proposed that the AFGP of Dissos-
tichus evolved from the trypsinogen through an expansion of a DNA sequence element that
can encode the protein repeat found in the AFGP protein. The nonhomologous AFGP from an-

other fish is shown below. (B) Dissostichus mawsoni.
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