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A group of consecu ive 3 genes from the microorganism Kyto coccus
sedentarius (Ksed_09020 - Ksed_09080) were annotated using the
oollaborative genome annotaton website GENFACT. The Genbank
proposed a gene product name for each gene was a ssessed in terms
of their general genomic information, amino acd sequence-based
similarity data, structure-based evidence from the amino acd
sequence, cellular lo caliza ion data. Numerous different databases
induding Bla st, TIGRfam, PDB and Phobius were used in order to
thoroughlyinvestigate our genes and the functions theyhad so that we
oould either validate or invalidate our hypothesis. For the three
researched genes,our proposed hypothesis were all confirmed by the
information we gathered by using the se different programs that we
stored in our gene notebooks.

Astudy of Micrococcus has led to a significan trevision of thisgenus in
1995.As part of this change, the species Micrococcus sedentarius was
renamed Kytococcus sedentarius. Kytoco ccus sedentarius is an
aerobic, ca falase posifive, oxidase negative, spherical, gram-positive
organism. |tu sually appearsin te radsor in cubical packetsand maybe
surrounded bya simy gram-negative layer on smear.

Nevertheless, the bacterium ha's been documented to be a causative
organism in various infe ction s (Karsten Becker). Cases of pneumonia
have been linked to Kytococcus Sedentarius during neutropenia
following induction chemo therapyfor acute myeloid leu kemia (Levenga
H).ltis most sensitive to ampicil lin, cephalothin, dproflo xacin , 0 xadillin,
penidilin, tetracydine, and vancomyan (D. Chaudhary).

Current study involving the gene annotaton process has not been
entirelya ccurate as a result of the many sequence comparisons in the
databases. Ea ch database rewolve s around a hypothesis as to what it
thinks it is, not whatitis for sure. The programsin the moduleson Geni-
Act are designed to create an oufput of information to the individua |
using it, however,it may often attimes lead to programming

mistakes. Individuals currenty
working on improving this study
arefrying to discover improved
ways to make the programs
more accurate in the sense that
these databases deliver betier
and more acourate information
overall.
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Modules ofthe GENI-ACT (ht /w.geni-actora/) were used to
complete Kytococcus  sedentariusgenome annotation . The modules
used are described below:

Modules Activities Q i i d

Module 1- Basic DNA Coordinates and What is the sequence of
Information Module Sequence, Protein my gene and protein?
Sequence Where is it located in the
genome?

Module 2- Sequence- Blast, CDD, T-Coffee,
Based Similarity Data WebLogo

Is my sequence similar to
other sequences in
Genbank?

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

Module 4- Cellular Gram Stain, TMHMM, Is my protein in the
Localization Data SignalP, PSORT, Phobius | cytoplasm, secreted or
embedded in the
membrane?

Each database in the modules are responsible for discovering more
information on the gene being studied. The database s range from
providing information on location, gene familie s, what itis, and what
the function of it is. Imagesare al so produced in these modules,which
provide a visual understanding and help further the comprehension of
the information being allocated.

Kytococcus sedentarius 09020:

Aminopeptidase N (APN) is a Zn2+ dependent membrane-bound
enzyme that degrades spedal proteins and peptides with an N-
terminal neutral amino add. It also an enzyme, related with
tumorigenesis, immune system, pain etc. In humans, this enzyme
can serve as a receptor for human viruses like the human
coronavirus which is an important cause of upper respiratory fract
infecion s. Aminopeptidase N hasbeen a sso dated with the growth
ofdifierent human cancers and is commonly known to be a suitable
targetfor anti- cancerous therapy.Defects in this gene appear to be
a cause of various fypes of leukemia or lymphoma. The
aminopeptidase N (APN) exsts in two forms such as the
membrane aminopeptidase N and the soluble aminopeptidase N .
Badteria display several aminopeptidasic activites which may be
localised in the cytoplasm, on membranes, associated with the cell
enwelope or seaeted into the exracellular media (7). psortB
predicted a cytoplasmic localization for Ksed_09020, as shown in
Figure 3 below. No transmembrane helixe s were detected by
TMHMMor Phobius, futher supporting the cytoplasmic locali zation
of Ksed_09020The substrate spedficty of this particular
aminopeptidase in Kyfococcus sedentarius is unknown.

Localization Scores:
Cytoplasmic 9.97
CytoplasmicMembrane 0.00
Cellwall 0.01
Extracellular 0.02

Final Prediction:

Cytoplasmic 9.97

Figure 3. ThepsortB output for Ksed 09020. Results cleary indicate that the
aminopeptidase  encoded by Ksed 09020 islocated inthe cytoplasm.

Kytococcus sedentarius 09040:

Ksed_09040 has 462 nudeotides and 153 amino adds in the
sequence. The results of using the GenBank database of genes
showed that the Kytococcus sedentarius gene Ksed_09040 most
dosely rese mbles the ribose-5-phosphate isomerase protein. The
family of this protein is a member ofthe RpiBlLacAlLacB subfamily
(TIGR00689) butliesou tside the RpiB equivalog (TIGR01120) which is
also a member of that subfamily. This protein directy catalyzes the
reversble converson between ribose-5-phosphate and ribulose-5-
phosphate in the pentose-phosphate patiway. The enzyme has been
given the EC number 5.3.16.. TMHMM and SignallP indica te that the
protein can be found in the cytoplasm and is nota trans-membrane
protein. Using WebLogo, the gene sequence is shown to be well
conserved throughout most of the sequence. This is shown by the
overallheight ofthe stacks in the image.
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Figure 4. Weblogo of
the T-Coffee alignment
of orthologs ~ of

Ksed 09040 . High
conservation  is seen
throughout  most of the
alignment

Kytococcus sedentarius 09080:

Ksed_09080 has 1359 nudeofide s and 452 amino adds in its
sequence. Based on what was found using the Geni-Act
databases, it is a peptidyl prolyl ds-fransisomerase enzyme. It
catalyzes the ds-trans isomerisation of proline-imidic peptide
bonds in oligopeptides. Its gene product name is a frigger factor
which is a ribosomal protein that provides a protective nano
environmentfor na scent polypeptide sat the ribosome’. No helixes
were presentin further investigations through usng TMHMM and
further supporting that by using SignalP. Since the lines on the
graph do notpass the top threshold line, itpredicts that there isno
results found for it to be a frans membrane protein and further
oonduding it is found in the cytoplasm.

4 Signale-4.1 gram+ predictions
>Rsed_09080 amino acid sequence

SignalP-4.1 prediction (gram+ networks): Ksed_09080
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Figure 5. SignalP output for Ksed 09040. No signal peptide is present since
itdoesn't cross the threshold line for Ksed_09080

Figure 6. Image to the left shows the Gram
stain of Kytococcus  sedentarius
(microregistrar )

Based on the results found using the databases in Geni-Act,
Ksed_09020, Ksed_09040 and Ksed_09080 had their cellular
localization found in the cytoplasm. All of the results are fully
supported based upon the findings through Geni-Act databa ses .
Ksed_09020 was determined to be an aminopeptdase.
Ksed_09040 was de termined to be ribo se-5-phosphate isomerase .
Ksed_09080 was determined to be peptidyl proy ds trans
isomerase.
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