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Kyto coccus sedentarius is gram posi tive bacterium, and i s found mainly
in tetrad formation. K ytoco ccu s sedentarius i s cla ssi fied a s a
chemoheterotroph,because amino a cids are required for growth. It was
originally isolated from a mi croscope slide submerged in seawater in
1944.

Kyto coccus sedentarius is an interesting m icroorganism for many
reasons. K ytoco ccu s sedentarius i s a natural source of the antibioti cs
monensin A and monensin B (Sim set al. , 2009),which are both used in
animal feeds to promote growth in the con sumers. Thi s bacterium has
been identified as the cause o f a number of opportunisti c infections
including valve endocarditi s, hemorrhagic pneumonia, and pitted
keratolys is (Sim s et al. , 2009). F inally, the phylogeny o f this
microorganism is a source of interest , as i t i s a member of the fami ly
Dermacoccaceae within the a ctinobacterial suborder Microco ccineae ,
which hasnot been thoroughlystudied using bioinformat ics(Si ms etal .,
2009).

Four modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Kytococcus sedentarius genome annotation. The 
modules are described below:

Kytococcus sedentarius08420:
The initial proposed productof this gene by GENI-ACT was

a phosphoribosylaminoimidazole carboxylase. This gene product
proposal was then supported by the cel lular locali zation data
presented byCOG, PDB, and P fam,along wi th the top BLAS T hit s
for the amino a cid sequence.Thi sgene’s fun ction i s most li kely the
aiding in nucleotide transport and metabolism, and the abilit y to
convert AIR to CAIR directly and withoutATP.

Kytococcus sedentarius08440:
The initial proposed productof this gene by GENI-ACT was

an acyl-CoA dehydrogenase. This gene product proposal was
supported by the top BLA ST hit s for the amino acid sequence,a s
well as the COG, the Pfam , and the PDB . The SignalP and
Phobius disagreed on the location of the gene. As such , the
proposed annotation is an acl-CoA deh ydrogenase. This gene’s
most l ikel y fun ction i s breaking down fatt y acid s, or me tabolizing
them.

Kytococcus sedentarius08450:
The initial proposed product of these genes by G ENI-ACT

wasa branch-chain amino acid transport protein (AzID).Thi s was
supported by both the Bla st and Pfam search. K sed_08450 is
located inside and outside of the membrane because i t i s a
transmembrane.There are three transmembrane helices. I te xports
amino acid s and i s known to be in volved in re sis tance to the
growth-inhibiting amino acid 4-azaleucine (Belitsky etal., 1997).

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
GENI-ACT.The proposed gene product in formation for each gene was
assessed in terms of the general genomic information, amino acid
sequence-based si milarity data with the activ itie s BLA ST, CDD, T-
Coffee,and WebLogo),structure-based evidence from the amino acid
sequence (TIGRfam and Pfam), and cellular lo caliza tion data
(TMHMM, Signal P, and Phobius) . The proposed gene product name
did not differ s ignifican tly from the proposed gene annotation for each
of the genes in the group and as such, the genes appear to be
correctly annotated by in the r database.

Figure II – The TMHMM result s 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 thi sgraph.The blue and pink lines indicate the portions o f
the protein that loop inside (blue) and outside (pink) of the membrane.

Figure III - A portion of the WebLogo results for Ksed_08440. The
letters stand for spe cifi c amino a cids. The colors represent the
propertiesof the amino acid s(e.g. , polar amino a cids are green,acidi c
amino acids are red). The taller the le tter i s, and the more room the
letter ta kes up, the more frequently the amino a cid i s found in tha t
location. Thi s portion of the WebLogo has many highly conserved
regionsof amino acids.

The GENI-ACT proposed gene product did notdi ffer signif icantl y from
the proposed gene annotation for each of the genes in the group and
the genesappear to be correct ly annotated by the computer database .
This conclu sion i s based on the search result s from BLA ST, CDD,T-
Coffee, and WebLogo for sequence-based si milarit y data , T IGRfam
and Pfam for structure-based similari ty data, TMHMM , SignalP and
Phobius for cellular localization data.

Figure IV – A portion of the HMM logo for K sed_08420. The letters
represent existing genes or protein sequences in that are related and
can be grouped into families The height and width o f the let ters i s
determined by the probability and accuracy of the result s. Let ters are
drawn in different colors, and depends on the amino acid it
corresponds to and represents structural or functional si milarit y .
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Figur e I - Gene neighborhood of the t hree Kytoc occus
sedentar ius genes; Ksed_08420, Ksed_08440, and
Ksed_08450; annotated.
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