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4 genesfrom the microorganism Kytococcus sedentarius (Ksed_08030
- Ksed_08060) were annotated using the computer program Genomics
Education National Initative Annotation Collaboration Toolkit (GENF
ACT). The proposed gene product for each gene was manually
annotated with GEN FACT te st modules induding Cellular Localized
Data, Struciure-Based E vidence, and Sequence-Based Similarity Data .
For all4 genes, the Genbankproposed gene productdid notdiffer from
the proposed annotation. Genes08030 and 08060 were found to code
for fransmembrane transport proteins; gene 08040 codes for a
transcription regulator; gene 08050 codes for an enzyme that is
involved in DNAdeavage and cell division.

Kyto coccus sedentarius is a skin bacteriumthat isu sually harmless bu t
can cause serious infections such as valve endocarditis, hemorrhagic
pneumonia, and pitted keratolysis ( Sims et al, 2009). However, it is
also a producer of the oligoke tide antibiotic monensin A, which is widely
used in the poultry and cate industrie s (Lowicki et al., 2013). This
organism must be researched to further clarify its virulence and
discover what benefits it may offer to humans.

Kyto coccus  sedentarius is a nonmotile, Gram-posifive bacterium,
originallyfound in marine environments. Gram positive bacterium. It is
strictly aerobic, and can only grow when amino adds are provided on
the medium. Itis a producer of the oligoketide antbio tics monensin A
and B, but DNA analysis revealed no dose relatonship to
Streptomyces cinnamonensis, a typical monensin producer (Pospisil e t
al, 1998).1tis a partof the family Dermaco ccaceae, which is not very
wellstudied (Sims etal,, 2009).

The current study of Kytoco ccu's sedentarius fo cuses on using the
computer annotating program, Genomics Education National Inita tive
Annotation Collaboration Toolkit (GENI- ACT), to manuallyannotate the
genes of the baderia. Through this, the gene products can be
oonfirmed or be marked for further inve stigation based on data obtained
from the GENFACT fests. Some of the tests performed include
TMHMM, a program that predicts the probability of ransmembrane
helices; Phobius, which predicts the probability of transmembrane
helices, signal peptides, cytopla smicand non-cytoplasmicprotein s; and
MetaCyc,which shows maps of enzymati ¢ pathways in which the gene
productmay particpate.

Figure 1.Scanning elecron micrograph
of K sedentarius (Sims, etal, 2009)

Figure 2.Gene neighborhoods
of all 4 genes annotated.
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Modules of the GENI-ACT (| )
used to complete the K. sedentanus genome annotation.
The modules are described below:

Modules Activities Questions |muupu¢
DNA C What is the
Sequence, Protein gene and protein? Where
Sequence is it located in the

genome?

Sequence-Based Blast, CDD, TCoffee, Is my sequence

Similarity WebLogo similar to other
sequences in
Genbank?

Cellular Gram Stain, Is my protein in the

Localization Data TMHMM, SignalP,

PSORT-b, Phobius

cytoplasm, secreted
or embedded in the
membrane?
Alternative Open
Reading Frame

Has the amino acid
sequence of my

IMG Sequence
Viewer for Alternate

ORF Search protein been called
correctly by the
computer?

Structure-based TIGRfam, Pfam, Are there functional
Evidence PDB domains in my
protein?
Enzymatic KEGG, MetaCyc, In what process
Function E.C.Number does my protein
take part?
Duplication and Paralog, Are there other
Degradation Pseudogene forms of my gene in
the bacterium? Is
my gene functional?
Evidence for Horizontal  Phylogenetictree Has my gene co-evolved
Gene Transfer with other genes in the

genome?

08030: The gene product for Ksed_08030 is an arabinose efflux
permease that fun ctions in cellular transport of the monosa ccharide
arabinose. This produdctis supported by investigations in the Cellular
Localized Data module of GENIFACT. TMHMM and Phobius both
predicted 12 transmembrane helices, and Phobius predicted a very
low chance of the presence ofa signal peptide, so the protein is
highly unlikely to be secreted from the cell. This leads to the
oondusion that the gene product is an integral fransmembrane
transport protein.

TMHMM posterior probabilties for WEBSEQUENCE
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Figure 3.TMHMM
results (top) and
Phobius results (lef) for
Ksed_08030. Both tests
indicate the presence of
transmembrane helices.

08040:The gene product of Ksed_08040isa transcriptional regulator,
meaning iti sin volved in the conversion fromDNA to RNA. Acoording to
Pfam, itis partof the te R family, and its Pfam dan nameis Helix Turn
Helix,whichis characterized b ya strucure thatis capable of binding to
DNA. In Module 2 Sequence-based Similarity Data, the top hit on
BLAST was NR transcriptional regulator [Gordonia ofiidus] with an e-
value of 9e-95, and the second hit was NR transcriptional regulator
[Jiangella gansuensis] with an e-value of 5e-86. In addition, according
o the investigatons in Module 3, Cellular Localizaton Data, on
Phobius, Psort-B,and Lipo P,itismo st likely a cytopla smicprotein, and
acoording to TMHMM, there are 0 likely transmembrane regions; all o f
these investigations further support that it is a transcriptional regulator
that remains in the cytoplasm of the cell.The WebLogo of the gene
indicates that residues 1-26 are most ywell- conserved non-polar amino
adds, 27-62 is a mo sy well-con served polar region, and 65-200 is
mostly moderately or poorly-conserved.
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Figure 4. WebLogo results for Ksed_08040,
showing conserved residues on the protein.

08050: The gene product for Ksed_08050is TrwC relaxa se, which is
an enzyme that has DNA cleavage and strand fransfer acivites
during celld ivision. This e vidence is supported through the results of
Tigrfam, Psort B, and the HMM logo. According to Tigrfam, we found
outtha t thisen zyme acts on p lasmid R388 conjuga tion and cleavage.
Psort B results confrmed that this gene product is located in the
cytoplasm which fur ther supports the con du sion becau se ba cerium
don'thave a nudeus. The H MM logo showed us that the gene iswell
oonserved and thus strengthens our prediction.

Figure 5.The HMM logo (leff) and Phobius results (nght) for
Ksed_08050.
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08060:The product of Gene sequence Ksed_08060 is an arabinose
eflux permease family protein, which funcions in the transport of
arabinose,a sugar of the pentose dass. Thisisprovenby the PSORT-
Bte st because only the cytoplasmic membrane score wasabove zero .
The TMHMM test also predicted this as having twelve helices. The
signal peptide probability was listed as not likely aswell and that
indicates that it is a fransmembrane protein and not likely to be
secreted by the cell. The PFAM investigation al so a ssistsin proving the
funcion of the gene. Its PFAM name is listed as Major Fadilitator
Superfamily. The major fadlitator superfamily (MFS) is a class of
membrane transportproteins that facilitate mo vement of small solu tes
across cell membranes. This indica tes that the following gene product
is a transporter protein reinforcing the fa ct that it transports arabinose
across the membrane.

Figure 6. The
TMHMM
results for
Ksed_08060,
indicating that
the gene
productis a
fransmem-
brane protein.
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The Genbankproposed gene products were all confirmed:

Gene Locus [ Genbank Proposed
Product Annotation

08030 Arabinose Arabinose
efflux permease | efflux permease

08040 Transcriptional | Transcriptional
regulator regulator

08050 TrwC relaxase TrwC relaxase

08060 Arabinose Arabinose
efflux permease | efflux permease
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