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Kytococcus sedentarius is a Gram-positive cocci. A
section of the bacteria’s genome was annotated to
verify informafion and look for possible functions for
the gene product. Eight GENI-ACT modules were
used to gather this information. The results show a
protein found in the cytoplasm. This is thought to be
signal transducfion protein tyrosine phosphatase.
They play a very important role in cellular signaling

Kytococcus sedentarius is a Gram positve
bacterium that is arranged in packets if eight in a
cubicd shape 4. Kytococcus sedentarius was found
on a partially submerged swing set in San Diego
Califomia 5. It is coccoid or a sphericd shaped
bacterium that can live on the skin 4.

The genome of Kytococcus sedentanius 541
2,785,024 bp 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 6.

The gene that we investigated, Ksed_2300 had the
DNA coordinates of 227593..228096 containing 504
base pairs. This section codes for 167 amino acids.

The purpose of this was © help leam more about
Kytococcus sedentarius because it is not a well
known type of bacteria. The information from GENI-
ACT help us in understanding the gene better.

Figure 1: This is an image of Kytocoacus Sedentarius
Source: Standards in Genomic Science (2009) 1:12-20

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

Modules Activities

Questions Investigated
Module 1- Basic Information  DNA Coordinates and What is the sequence of my
Module Sequence, Protein Sequence gene and protein? Where is

itlocated in the genome?
Module 2- Sequence-Based  Blast, CDD, T-Coffee,
Similarity Data WeblLogo

Is my sequence similar to
other sequences in
Genbank?

Gram Stain, TMHMM, Is my protein in the
SignalP, PSORT, Phobius  cytoplasm, secreted or
embedded in the

Module 3- Cellular
Localization Data

membrane?
Module 4- Alternative Open  IMG Sequence Viewer For  Has the amino acid
Reading Frame Alternate ORF Search sequence of my protein been
called correctly by the
computer?
Module 5- Structure-Based  TIGRfam, Pfam, PDB Are there functional domains
Evidence in my protein?

Module 6- Enzymatic KEGG, MetaCyc, E.C.
Function Number,

In what process does my
protein take part?

Module 7- Gene Duplication/  Paralog, Pseudogene
Gene Degradation

Are there other forms of my
gene in the bacterium? Is
my gene functional?

Has my gene co-evolved
with other genes in the
genome?

Module 8- Evidence for
Horizontal Gene Transfer

Phylogenetic Tree,

protein-tyrosine-phosphatase [Serinicoccus marinus]
Sequence ID: ref|WP_0229,
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Figure 2: This is the best hit in UniProtKB/Swis sProt
database, (Protein Tyrosine Phosphatase, e-value 4e-
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Figure 4: This is the ortholog neighborhood viewer
of the gene Ksed 2300. It shows evidence that
Ksed_2300 (in red) was compared o orthologs. In
this case, Ksed-2300 is not flanked by similar genes
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Figure 5: This gaphis
the Web Logofor the T-
COFFEE of the
orthologs of
Ksed_2300. It shows
that there are not very
many matches because
most are medium size
letters instead of large.
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Figure 6: This is the Phylogenetic Tree Ksed_2300and
it shows that Kytococcus and Serinicoccus have the
same order but adifferent family. Unlike Figure 4, this
shows heredity as a source of the gene

Figure 7: This is an image from
the Protein database of what
Ksed_ 2300 could potentially look
like. It is a Phosphotyrosine
phosphatase from Vibrio cholera
(e-value of 1.47273E-16).

Protein tyrosine phosphorylation is the pufative gene
product, the protein is a fundamentd regulatory
mechanism contrdling cell proliferaion, differeniafon,
commurnicafon, and adhesion. Disrupfion of this key
regulatory mechanism contrbutes to a variety of
human diseases including cancer, diabetes, and aub-
immune diseases.'

Protein Tyrosine PhosphatasesPTP's) represent a
large family of erzymes. They play a very important
role in celldar sigmaling within and between cells.
PTP's work with Protein Tyrosine Kinases (PTKs) to
regulate signal transducion in a cel. PTKs
phosphorylate tyrosine residues on a substrate protein
and PTPs remove these phosphates from substrate
tyrosines (dephosphoylation). Since the
phosphorylation status of a protein can moduate its
function, PTKs and PTPs work together to reguate
protein function in response b a vaiely of signds,
including homones, mitogens, and oncogenes. ?

Protein tyrosine phosphatasesPTPs) are a group of
enzymes tat catadyze the removal of phosphate
groups from tyrosine residues by the hydrdysis of
phosphoric acid monoesters. They direcly oppose the
actions ofkinase and phosphorylate erzymes.?
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