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Abstract
A group of 3 consecutive genes from the microorganism
Enterobacter aerogenes (EAE_15860 – EAE_15870) were
annotated using the collaborative genome annotation
website GENI-ACT. The Genbank proposed gene product
name for each gene was assessed in terms of the general
genomic information, amino acid sequence-based similarity
data, structure-based evidence from the amino acid
sequence, cellular localization data, potential alternative
open reading frames, enzymatic function. The Genbank
proposed gene product name did not differ significantly from
the proposed gene annotation for each of the genes in the
group, except for EAE_15870 which was proposed as a
Transporter protein but BLAST found it as a binding protein,
as such, the other genes appear to be correctly annotated.

Introduction
Enterobacter aerogenes is a rod-shaped bacterium with a
length of approximately 1-3 microns forming gram negative
coccoid bacterium, found predominantly in tetrad formation.
This organism is a nosocomial and pathogenic bacterium
that causes opportunistic infections including most types of
infections. Some of the infections caused by E. aerogenes
result from specific antibiotic treatments, venous catheter
insertions, and/or surgical procedure. It has been found to
live in various wastes, hygienic chemicals, and soil. The
commercial significance of this bacterium is that it produces
hydrogen gas during fermentation.
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Figure 3 – EAE_15870 well-curated functional domains which have
many similarities among hits.

Figure 1.  The locus tags and relative position of the genes under 
investigation in this research
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Modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Enterobacter aerogenes KCTC 219 
genome annotation . The modules are described below:

EAE_15860:
The initial proposed product of this gene by GENI-ACT was
a extracellular solute-binding protein family 1. This gene
product proposal was supported by the top BLAST hits for
the amino acid sequence, the presence of well-curated
protein functional domains within the amino acid sequence,
the transmembrane topography of the amino acid sequence,
and the cellular location of the amino acid sequence. As
such, the proposed annotation is a Iron(III)-binding
periplasmic protein.

EAE_15865:
The initial proposed product of this gene by GENI-ACT was
a binding-protein-dependent transporters inner membrane
component. This gene product proposal was supported by
the top BLAST hits for the amino acid sequence, the
presence of well-curated functional domains within the
amino acid sequence, the cellular location of the amino acid
sequence, and the enzymatic function of the amino acid
sequence. As such, the proposed annotation is a Iron(III)-
transport system permease protein.

EAE_15870:
The initial proposed product of these genes by GENI-ACT
was an ABC Transporter related protein. This gene product
proposal was not supported by the top BLAST hits for the
amino acid sequences, the presence of well-curated
functional domains within the amino acid sequences, the
cellular location of the amino acid sequences, and the
enzymatic function of the amino acid sequences. But the
TIGERFAM BLAST supported the gene product proposal.
EAE_15870 was proposed to be a transporter protein while
the top blast supported the bacteria as being a binding
protein. It contained only a single well-curated functional
domain, in other microorganisms possessing the enzyme
formate dehydrogenase, there are two well-curated
functional domains. The domain present in this gene is an
FbpC domain that is found within the alpha subunit of the
enzyme.

Figure 2 – The pairwise alignment of EAA_15860 with its top  nr top blast 
hit. 

The GENI-ACT proposed gene product did not differ
significantly from the proposed gene annotation for each of the
genes in the group except for EAE_15870 which was proposed
as a Transporter protein but BLAST found it as a binding
protein. As such, the other genes appear to be correctly
annotated by the database.
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Figure 4 – EAE_15865 cell localization diagram.

Figure 5 - RCSB Protein data bank 3D image for nucleotide 
binding domain 3FVQ, the PDB name for EAE_15870. 
Crystal structure of the nucleotide binding domain FbpC
complexed with ATP


