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A group of three genes in the same neighborhood from the
microorganism  Kytococcus — sedentarius  (Ksed_08420 through
Ksed_08450) were annotated using the genome annotation website
GENF-ACT. The proposed gene productin formation for each gene was
assessed in terms of the general genomic information, amino acid
sequence-based similarity data with the actvite s BLAST, CDD, T-
Coffee,and WebLogo), structure-based evidence from the amino acid
sequence (TIGRfam and Pfam), and cellular lo caliza ion data
(TMHMM, Signal P, and Phobius) . The proposed gene product name
did not differ significan ty from the proposed gene annotation for each
of the genes in the group and as such, the genes appear to be
correcly annotated by in the r database.

Kyto coccus sedentarius is gram posi tive bacterium, and isfound mainly
in tetrad formation. Kytococcus sedentarius is dassifed as a
chemoheterotroph, because amino a cids are required for growth. ft was
originally isolated from a microscope side submerged in seawater in
1944,

Kyto coccus sedentarius is an interesting microorganism for many
reasons. Kytoco ccu s sedentarius is a natural source of the antibioti cs
monensin Aand monensin B (Simset al.,2009),which are both used in
animalfeeds to promote growthin the con sumers. This bacterium has
been identfied as the cause ofa number of opportunisiic infectons
induding valve endocarditis, hemorrhagic pneumonia, and pitted
keratolysis (Sims et al., 2009). Finally, the phylogeny of this
microorganism is a source of interest, asitis a member of the family
Dermacoccaceae within the a cinobacterial suborder Microco coineae,
which hasnot been thoroughlystudied using bioinformatics(Sims etal .,
2009).
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used to complete Kyfococcus sedentarius genome annotation. The
modules are described below:

Modules

Activities

Questi

Module 1- Basic
Information Module

DNA Coordinates and
Sequence, Protein
Sequence

Whatis the sequence of
my gene and protein?
Where is it located in the
genome?

Module 2- Sequence-
Based Similarity Data

Blast, CDD, T-Coffee
WebLogo

Is my sequence similar to
other sequences in

Genbank?
Module 3- Structure-Based | TIGRam, Pfam, PDB ‘Are there functional
Evidence domains in my protein?

Module 4- Cellular
Localization Data

Gram Stain, TMHMM
SignalP, PSORT, Phobius

Is my protein in the
cytoplasm, secreted or
embedded in the
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Figure | - Gene neighborhood of the three Kytococcus
sedentarius genes; Ksed 08420, Ksed 08440, and
Ksed_08450; annotated.

Kvtococcus _sedentarius08420:
The iniial proposed productof this gene by GENI-ACT was

a phosphoribosylaminoimidazole carboxylase. This gene product
proposal was then supported by the cellular localizaton data
presented byCOG, PDB, and Pfam,along with the top BLAST hits
for the amino a dd sequence. Thisgene’s fun ction is most likely the
aiding in nudeotide transport and metabolism, and the ability to

oonvert AR to CAR diredly and withoutATP.

Kytocoocus _sedentarius08440:

The iniial proposed productof this gene by GENI-ACT was
an acyl-CoA dehydrogenase. This gene product proposal was
supported by the top BLAST hits for the amino acid sequence,as
well as the COG, the Pfam, and the PDB. The SignalP and
Phobius disagreed on the locaton of the gene. As such, the
proposed annotation is an ad-CoA deh ydrogenase. This gene’s
most likely fun ction is breaking down fatty add s, or me tabolizing

them.

Kvtococcus _sedentarius08450:
The initial proposed product of these genes by GENFACT
wasa branch-chain amino add transport protein (AzID).This was
supported by both the Blast and Pfam search. Ksed_08450 is
located inside and outside of the membrane because it is a
fransmembrane. There are three fransmembrane helices. Ite xports
amino add s and is known to be inwvolved in resistance to the
growth-inhibiing amino acid 4-azaleucine (Belitsky etal., 1997).

\ TMHMM posterior probabilities for Ksed_08450
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Figure Il - The TMHMM results for Ksed_08450. The red shows the
portions of the protein embedded in the me mbrane; the black arrow
indicates a transmembrane domain. Three transmembrane domains
are shown in thisgraph. The blue and pink lines indicate the portions o f
the protein that loop inside (blue) and outside (pink) ofthe membrane.
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Figure Il - A portion of the WebLogo results for Ksed_08440. The
letters stand for spedfic amino acds. The clors represent the
propertiesof the amino add s(e.g., polar amino a dds are green,addic
amino adds are red). The taller the le tter is, and the more room the
letter takes up, the more frequently the amino add is found in that
location. This portion of the WebLogo has many highly conserved
regionsof amino acids.
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Figure IV - A portion of the HMM logo for Ksed_08420. The letters
represent exsting genes or protein sequences in that are related and
can be grouped into families The height and width of the lettersis
determined by the probability and accuracy of the results. Letters are
drawn in diflerent colors, and depends on the amino add it
corresponds to and represents structural or funcional similarity.

The GENIACT proposed gene product did notdifler significantly from
the proposed gene annotation for each of the genes in the group and
the genesappear to be correctly annotated by the computer database .
This condu sionis based on the search results from BLAST, CDD, T-
Coffee, and WebLogo for sequence-based similarity data, TIGRfam
and Pfam for stucture-based similarity data, TMHMM, SignalP and
Phobius for cellular localization data.

Gene Locus Geni-Act Product Proposed
Annotation
Ksed_08420 AR carboxylase AR carboxylase
I-CoA acl-CoA
Ksed_08440 ac
- dehydrogenase dehydrogenase
Branched-chain Branched-chain
Ksed_08450 | amino acidransport | amino acid transport

(AzID) (AzID)
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