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Current tools of automatic gene annotation in prokaryotic genomes, both 
ab initio and similarity based, are advanced enough to provide a quick and decisive test of quality of gene annotation in a new genome submitted to GenBank.

This control could be done in several steps starting from the observations 
that there is a “universal” average gene count per megabyte of prokaryotic genomic sequence as well as a typical prokaryotic gene length distribution.

Significant deviations of these  simple statistics from the established invariants indicate either exotic features/nature of the novel genome or insufficient quality of annotation.

On the next step the annotation suggested by the authors could be compared 
with the automatic annotation produced by the GenBank pipeline. Particularly, both the annotated and the pipeline predicted genes that would have COG or 
CDD hits are of critical importance. If these subsets are significantly different, the suggested annotation would not pass this level of quality control. Similar tests can be run for the proportion of the short genes 
(e.g. shorter than 450 nt), the proportion of the gene starts that coincide 
with the leftmost start codon of an ORF, the proportion of long ORFs in 
non-coding regions (with adjustment to G+C content). Additional tests could
 be done with the similarity search methods to identify presence of 
housekeeping genes among annotated, etc.

In the long run, the quality control for a single genome would become 
the first step for the quality control for the whole database to help 
making gene annotation of each genome consistent with gene annotation 
in other genomes.

The rational rules of gene annotation will in turn help identify families
 of orthologous genes in closely related and distant genomes to be 
functionally annotated using rational and consistent nomenclature.
