The annotation CG17337 of D. melanogaster is the gene Dipeptidase-A
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Supporting notes and data: 


Dipeptidase-A (Dip-A) is one of a cohort of Dipeptidases (-A,  -B and -C) which appear ubiquitously in the fly (Hall, 1983; Laurie-Ahlberg, 1982) and provide the final step of protein catabolism (Collett, 1989).  The identification of the annotation CG17337 as the gene coding Dip-A reported here emerges from several kinds of information.   Its chromosomal region has been defined by the associations of its electrophoretic variants and activities with chromosomal deficiencies (Voelker and Langley,1978; Hall, 1983 and Table 1), while its physiological characterization in the large dipteran Calliphora erythrocephala (Collett, 1989) and in Drosophila (Collett, in prep.) has allowed discrimination among the putative proteinases in the annotations of this defined region.  Further, these characteristics of Dip-A together with the coding of CG17337 correspond to those of the characterized human proteinase PepA.  This information is compiled here as definitive evidence of the identification of the annotation CG17337 as the gene Dip-A.

To refine the earlier localization of a gene for Dip-A (Voelker and Langley, 1978) in the proximal region of 2R, Dip-A activity was measured in duplication and deficiency heterozygotes in the F1 progeny of a mating of Oregon R and the stock Df(2R)nap1 (Table 1).  The activities of both Dip-A and Dip-C, as a standard within each sample, were measured in samples of adult males of the parental and progeny genotypes and are presented as the ratios of Dip-A and Dip-C.  As may be seen in Table 1, these ratios are consistent with the haploid, diploid and triploid copy number of the region of 41D2 – 42B3 in the sampled genotypes.  Thus the gene Dip-A is restricted to the chromosomal region bounded proximally by 41D2.  


Compiled in Table 2 are the results of the several associations of Dip-A with this region of 2R.  First among these is Voelker and Langley’s (1978) association of two naturally-occurring electrophoretic variants with the region of a deficiency defined to have breakpoints in the proximal heterochromatin h42 and in 42A2, thus limiting the gene (or genes’) site to the region bounded distally by 42A2.  Hall’s (1983) analysis of the association of activity hydrolyzing a unique Dip-A substrate within the same deficiency confirmed this earlier finding and further suggests that there is not a regulatory site elsewhere in the genome.  The further refinement of the chromosomal region of Dip-A (Table 1) to the proximal region of 2R reported here thus restricts the chromosomal region of Dip-A to the well-annotated region of 41D2 - 42A3.  


This region contains 45 annotations.  Three of these are identified by a Pfam search of its protein database to be proteinases.   Characteristics of these putative proteinases and of their annotated genes, together with characteristics of Dip-A, are compiled in Table 3.  Of these one annotation has been identified as the gene scarface which among the escapers of pupal lethality has a mutant phenotype of an affected head. Since a naturally-occurring and non-leaky null allele of Dip-A found in D. pseudoobscura in standard laboratory conditions does not affect either viability or visible adult phenotype (Jarman and Collett, in prep.), the gene scarface is clearly not the source of Dip-A.  Candidate annotation CG3107 is also unlikely to be Dip-A since its putative coding is of a protein with a molecular weight that differs substantially from Hall’s (1983) estimate of the molecular weight of Dip-A in a monomeric state.  The Pfam protein database also suggests that the CG3107 proteinase is a member of the M16 metallo-proteinase class which encompasses special functions including mitochondrial processing.  This also is inconsistent with the observed specificity of Dip-A for hydrolyzing a variety of small peptides (Laurie-Ahlberg, 1982; Hall, 1983; Collett, 1989).  Thus a process of elimination brings consideration to annotation CG17337 and its putative coding of a proteinase of the M20 metallo-proteinase class.  


Characteristics of Dip-A may be compared with those of the putative protein coded by annotation CG17337 in Table 3.  It will be seen that the molecular weight, substrate specificity and EDTA-chelation (as a metallo-proteinase) of Dip-A do closely match those of the annotation and of the Pfam characterization of its protein.  But in addition, characterization of pepA (CNDP2) in humans (Teufal et al., 2003) lends further evidence of identity.  With a nearly identical molecular weight, the coding of pepA matches that of CG17337 along 62% of its length, while also sharing substrate specificities.  Both enzymes are also sensitive to fungal pepstatin and both are systemically ubiquitous.  Thus, it would be remarkable if the annotation CG17337 is not the gene coding Dip-A in D. melanogaster. 


One further interest in Dip-A is whether CG17337 is the only gene providing its protein.  Electrophoretic separations of Dip-A activities in mobility heterozygotes are consistent with a dimeric protein structure (Voelker and Langley, 1978; Collett, unpublished).  This is also consistent with the Pfam identification of a region within the CG17337 (and human pepA) which allows activity in either a monomeric or dimeric form.  Although not conclusive, this detail does strengthen the likelihood that only one gene, CG17337, is responsible for the coding of Dip-A.  
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