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Kytococcus sedentarius is a gram positive bacterium that produces 
certain antibiotics. It is aerobic and requires some amino acids for 
growth.  This bacterium was originally found in a marine environment. 
Even though it is often overlooked it is known to have caused serious 
illnesses such as valve endocarditis and pneumonia  It also causes foot 
odor and pitting of foot calluses (pitted keratolysis).(Sims 2009; James 
2012)  
 
Ksed_05130 is a hypothetical protein; as such, it has no known 
function.  BLAST showed that this protein is most similar to a 
hypothetical protein identified in many other bacterial species.  In 
addition to BLAST, other programs (as listed in Materials and Methods) 
were used to analyze and annotate the gene Ksed_05130. Even 
though its function is unknown, it was found to be very highly 
conserved.  
 
Ksed_05140 was identified as N-formylglutamate amidohydrolase 
(Fgase), a protein involved with amino acid metabolism.  It was found to 
be most similar to a protein sequence from Ornithinimicrobium 
pekingense with a high degree of similarity to many other bacterial 
protein sequences as shown by the E- values.  There is only one 
identified domain which is in the FGase superfamily.  
 
Using Blast, Ksed_05150 was found to be most similar to a gene from 
Bacillus subtilis subsp. subtilis str. 168. The protein product is a Na(+)/
H(+) antiporter and a transmembrane protein.  Transmembrane 
proteins function on both sides of a membrane bilayer as they transport 
molecules across it. Thus, the protein is intertwined in the membrane.   
There is also another identified domain which is a DUF, or Domain of 
Unknown Function.  Both domains have Pfam hits with significant E- 
values and the proton antiporter domain had a significant COG hit. 
  
 

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

Kytococcus sedentarius 05130: 
Comparison to the non-redundant protein database using protein 
BLAST showed that Ksed_05130 is most similar to other identified 
hypothetical proteins and that it has a e value of 3e-172. This is a very 
high value which means that the compared protein sequences are 
very similar.  WebLogo also illustrated that it was highly conserved 
throughout. The cellular location of Ksed_05130 is also uncertain.  It 
most likely is in the cytoplasm since no transmembrane domains or 
signal sequence were identified, but its cellular location is, as yet, 
unclear.  
 
Kytococcus sedentariusm 05140: 
Comparison of the amino acid sequence to the non-redundant protein 
database using BLAST showed a high degree of similarity to proteins 
found in many other bacterial species.  It contained only a single well-
curated functional domain, identified as the enzyme formate 
dehydrogenase, which is an enzyme involved with the metabolism of 
the amino acid histidine. 
 
Kytococcus sedentarius 05150: 
The product proposed by GENI-ACT for this gene was that it was a 
(Na+)(H+) antiporter. This was supported and confirmed by the protein 
BLAST results. This gene codes for a transmembrane protein and has 
hydrophilic and hydrophobic domains which gives it the ability to pass 
in and out of the membrane.  It is responsible for moving sodium and 
hydrogen ions in and out of the cell and plays a role in pH balance and 
homeostasis.  The COG or Clusters of Orthologous number for this 
protein is high because it has been highly conserved.   It has a second 
domain which is of unknown function 
 
 

 Three consecutive genes from the microorganism Kytococcus 
sedentarius (Ksed_05130 – 05150; DNA bases 507695 - 512851) were 
annotated using the collaborative genome annotation website GENI-
ACT. The GENI-ACT proposed gene product identification for each 
gene was examined in terms of the general genomic information, 
amino acid sequence-based similarity data (BLAST, CDD, T-Coffee, 
and WebLogo), structure-based evidence from the amino acid 
sequence (TIGRfam and Pfam), and cellular localization data 
(TMHMM, SignalP. and Phobius)  The Genbank proposed gene 
product name did not differ significantly from the proposed gene 
annotation for each of the three genes studied.  Therefore, the genes 
appear to be have been correctly identified by the computer program. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The GENI-ACT proposed gene products did not differ significantly from 
the proposed gene annotation for each of the genes analyzed and as 
such, the genes appear to have been correctly identified by the 
computer program as follows: 
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Fig V.  This graph shows the TMHMM results for Ksed_05150 
protein. According to the key; one would be able to see that the red 
shows if the protein is embedded in the transmembrane. There are 
23 transmembrane domains shown in this graph.  This shows that 
Ksed_05150 encodes a transmembrane protein. The blue and pink 
lines indicate the portions of the protein that loop inside and outside 
of the membrane. 
 
 

Fig. IV  – Kytococcus sedentarius  gene 05150 has two domains, one 
of which is well-characterized as a proton antiporter; the other is a 
DUF or domain of unknown function. 

Fig. I This is a section of the WebLogo for Ksed_05130 taken from the 
middle of the protein. Each letter represents an amino acid and the larger 
the letter the greater the conservation between sequences from different 
organisms. It shows a very high level of conservation which is true for 
almost the entire sequence.  
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Fig. II  This graph shows the conserved domain for the Ksed_01530 
gene product.  It is in the FGase (N-formylglutamate amidohydrolase) 
superfamily  

Fig. III This a representative segment of the WebLogo for the 
Ksed_05140 protein sequence showing the high degree of 
similarity between it and similar identified sequences other bacterial 
species. 

Gene Locus Geni-Act Product Proposed Annotation 

05130 Hypothetical protein Hypothetical protein 

05140 N-formylglutamite 
amidohydrolase 

N-formylglutamet 
amidohydrolase 

05150 Na(+)H(+) antiporter Na(+)H(+) antiporter 


