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A group of consecu ive 3 genes from the microorganism Kyto coccus
sedentarius (Ksed_06010 — Ksed_06030) were annotated using the
oollaborative genome annotation website G ENFACT. Through a series
of progressive modules performed on Genbank, data regarding the
general genomic information, amino add sequence-based similarity
data, structure-based evidence from the amino add sequence, cellular
localization data, poten tial alternative open reading frames, enzymatic
function, presence or absen ce of gene duplicaton and degradation, the
possibility o f horizontal gene fransfer, and the producton of an RNA
product was obtained for all three genes. For Ksed_06010 and
Ksed_06020, the proposed gene productname matched the proposed
gene annotation for each of the genesin the group. ForKsed_06030,
the iniial proposed gene productname was a h ypotheti cal protein, and
annotation findings reafirmed this.

The advent of Bioinformatics te chnology in recent years has
provided a channel and me chanism to analyze amino add and
protein sequence sof spe dfied gene s. The significance o f research
projeds de signed around this focus is that it provides in formation
regarding navigation of gene in formation :in duding the loca tion, role,
and function o f various lo cio f sequence s. In the case of Kytoco ccu s
sedentarius, obtain ing this data can progress knowledge about the
coccus inits enfirety andits role as an opportunisic pathogen.

Previou sresear ch about Kytoco cou s sedentariu sha sre vealed that it
is pertinent in the production of oligo ketide antibiotics as an
opportunistic pathogen, precipitang the onset of endo carditis,
hemorrhagic pneumonia, and pited keratolysis. Moreover,
Kytoco ccu's undergoes cellular respiration anaerobically and only
has the capadity to de velopwhen a mediumo f se veral amino add s
is provided. Studies have shown that it is oxdase positive,
emphasizing the presen ce 0 fO xygen as a terminal electron acceptor
in respiration, and catalase posiive, affrming the presence of an
enzyme that is produced by bacteria resp iring u sing O xygen in order
to provide de fense against H202. However, there is stil a lack of
understanding about Derma cocca ceae, the location and family of
Kytoccocu s, it is impera tive to fadlitate furtherresearch, suchas the
studies performed inthese modules.

This study of Kytoco ccus sedentarius has provided information about
the role, function, and lo cation of three locus tags of the genome
(Ksed_06010,Ksed_06020,and Ksed_06030). Guided by a series o f
eightobjecti ve-based modules, all three participants reafirmed that the
initial proposed product of the gene offered by GENI-ACT was in fact
the product supported by these module findings.
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Modules of the GENI-ACT ( /
used to complete Kytococcus sedentarius genome annotat|on
. 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

it located in the genome?

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

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
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 3- Cellular
Localization Data

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,

Kitococous _sedentarius06010:

The iniial proposed producto f this gene b yG ENI-ACT was theronine
dehydrogenase-like Zn-dependent dehydrogenase. An alcohol
dehydrogenase isrespon sible for metabolizing the e thanol con sumed
and their activities contribute to the rate of ethanol elimination from the
blood. Using the amino add sequence, Irana search through BLAST
and received two significant results. Both results did confirm the
proposed gene productby G ENIFACT o fan al cohol dehydrogenase. |
found that my protein likely resides in the cytoplasm of Kyto coccus,
based on TMHMM, PSORTb,and Signal P TIGRFAM again confrmed
the proposed gene productofa dehydrogenase. My results from
TIGRFAM gave me two significant hits, both saying it is a
dehydrogenase,removing a toxi ¢ metabolite . PF AM gave me a more
predse result, saying it wasa Zinc-binding dehydrogenase. After
gathering all of this information, the inifial proposed gene product is
confirmed. The proposed annotation is an alcohol dehydrogenase.

Kvtococcus _sedentarius06020:

The initial proposed product of this gene by GENI-ACT was arginine
deiminase, an enzyme that plays a significant role in energy
metabolism (Meta cyc). This gene produdt proposalwa s supported by
the eviden ce yielded fomNCB Ibla sts and CDD results. Bothofmy
top blast hits and the COG name were arginine deiminase. In
additon, the top TIGRFAM hit was arcA:arginine deiminase, and the
fop Plam hit was Amidnotransferase, which includes arginine
deiminase. All of these findings supported the co mputer annotation of
Ksed_06020 as arginine deiminase.

Kvtocoocus _sedentarius06030:

The inifial proposed product of this gene by GENFACT was a
hypothetical protein. Thisgene product proposalwas supported by the
evidence yielded from NCBI blasts (all proteins are hypotheti cal with
high E values), thus solidifying the condu sion that thisgene is common
with other genomes, but there isnot enough information to e stabli sh the
gene’s name and funcion. Further inve stigation in wet lab, such as
placing this gene in bacteriumand observing the results, is necessary
o ‘getermine the role of this gene,beyond a hypothetical basis.
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Figure |- Throughout the amino acid sequence for Ksed 06010, there are many
sitesthathave onlyoneletter meaning theyall have thesameaminoacid. Majority
of amino acids in common are represented as green meaning they are polar, or
black meaning they are hydrophobic.
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Figure Il - Orthol og Neighbcrhcod Reg\on ofdgrganlsqrrs proposed to have a
common ancestor with Kytococcus. Because the image above shows no
discemable similaity in gene neighborhood clustering, it can be concluded that
thereis no evidence in support of hoizontal gene transfer. Onlysmall sections of
the neighborhood  are conserved.

For each locus, the acauracy of the GENFACT proposed gene
product differed. In regards to genes Ksed_06020 and Ksed_06030,
the proposed gene annotaton was supported by the various tests
performed. Therefore, these genes appear to be correcly annotated
by the compu ter database. However, the GENI-ACT proposed gene
product for Ksed_06010 differed significanty from what the tests
suggested.

Gene Locus

Geni-Act Gene Proposed
Products Annotation

06010 Threonine Alcohol
Dehydrogenase Dehydrogenase

06020 Arginine Arginine
Deiminase Deiminase

06030 Hypothetical Hypothetical
Protein Protein
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