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Kytococcus sedentarius is a spherical bacteria that
occur predominantly in tetrads . K. sedentarius is
Gram-positive, nonmotile, non-encapsulated, and
not endospore-forming. This bacteria is strictly
aerobic, requires methionine and grows well in
NaCl at concentrations up to 10% 1

The genome of Kytococcus sedentarius 541
2,785,024 base pairs long and codes for 2,703
genes. Of the 2,703 genes predicted, 2,639 were
protein-coding genes. 72.1% of these genes were
assigned with a predicted function while the
remaining ones were annotated as hypothetical
proteins.1

The gene that we investigated, Ksed_02190, had
the DNA coordinates from 218553 to 218966. The
gene is 414 base pairs long and codes for 137
amino acids.

The purpose was to look for a verify information
found in the gene information page for Ksed_02190
on GENI-ACT. A second purpose is to better
understand a poorly studied family within the
bacterial suborder Micrococcineae. A third purpose
is to determine a possible function of the gene
product. A final purpose is to provide an
opportunity for original research for high schoo
students.

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 is a Gram – positive cocci
bacteria. Using the gene annotation website GENI-
ACT, a single gene (Ksed_02180) of Kytococcus
sedentarius was annotated. The website was used
to us discover putative gene products, a nucleotide-
binding protein. This protein exists in the
cytoplasmic membrane and may be involved in
transmitting a signal from outside to inside of a cell.

After using the program GENI-ACT, Ksed_02190 is
proposed to be a nucleotide-binding protein, found in
the Cytoplasmic Membrane.

A Nucleotide binding protein s a protein that binds to
nucleotides. For example, kinase proteins bind
adenosine triphosphate (ATP) and G proteins bind
guanosine triphosphate (GTP). Others bind to cyclic
adenosine monophosphate (cAMP), Cyclic guanosine
monophosphate (cGMP) and cytidine triphosphate
(CTP) 2 It is unclear which nucleotide the gene product
bind its.

It is interesting that the gene product is found in the
cytoplasmic membrane (PSORTB 9.55, but is not a
Signal peptide or a transmembrane helix. G proteins
act as switches and transmit signals from outside to
inside the cell.
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Figure 2. This is the top hit for a protein BLAST for the non-
redundant database top hit. It shows a nucleotide-binding protein 
in Serinicoccus profundi (e-value 4e-39), Score 140.

Results

Figure 8. This is a three-
dimensional image of 
Ksed_02190 when blasted in 
the Protein Data Base. This 
top hit is a nucleotide-binding 
protein.

Figure 4. These are the results of PSORT B. This shows that 
Ksed_02190 is found in the cytoplasmic membrane (value 
9.55).

Figure 1. This is an image of Kytococcus sedentarius
Source: Standards in Genomic Science (2009) 1:12-20 

Figure 3. SignalP is a test to determine whether or not 
Ksed_02190 has is a single peptide.. The test came up negative. 
The results were included because the Psort B predicts the gene 
product is in the cytoplasmic membrane, but is NOT a signal 
peptide.

Figure 5. These are the results of TMHMM. This shows that there 
are no transmembrane helices present. Again, Ksed_02190 is in 
the cytoplasmic membrane, but is not a signal peptide or a 
transmembrane peptide. 

Figure 6.
These are the results of the  WebLogo activity. 
This shows Ksed_02190 is not highly conserved 
with other orthologs. 

Figure 7. This is the Phylogenetic Tree for Ksed_02190. It is 
most closely related to Serinicoccus; They are in the same order 
but different family. This is evidence that Kytoccocus received 
this gene from heredity.


