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Agroup of five consecu tive genes from the mi croorganism K yto coccus
sedentarius (Ksed_07330 — Ksed_07370) were annotated using the
oollaborative genome annotation websitt GENFACT. The Genbank
proposed gene productnamesfor each gene wasa ssessedin terms o f
the general genomicinformation, amino a dd sequence-based similarity
data, structure-based evidence from the amino add sequence, cellular
localization data, potential, or absence of gene duplicaion and
degradation, and enzymatic function. The Genbank proposed gene
product names did not differ significantly from the proposed gene
annotationsfor four of the of the five genesin the group, which ,appear

to be correctly annotated by the database.  The fifh gene,
Ksed_07370,had conficting results.

First discovered in 1944, Kytococous sedentarius is a gram
posiive , marine dwelling organism. As an opportunist cpathogen, this
bacerium can easily infect a wounded or weakened host. It lays
dormant, not displaying pathogenic qualities until a viable host is
discovered. K. sedentarius cannot grow unless a multitude of pre-
existing amino adds, such as methionine, are present in the
environmentand the te mperature rangesbetween 28 and 36 degrees
Celsius. K sedentarius can produce two different, extracellular
enzymes that can breakdown natural,insoluble human callus.

Strains of this spedies are frequently found residing in human skin .
It is non-motile, non-encapsulated, and non-endospore forming. K.
sedentarius cell s are spherical or co cooid in nature and are typically
arranged in tetrads, which, in turn, can be arranged similar to that of a
cube. Its genome is 2,785024 bp long with its central, drcular
chromosome consising of 71.6% gcoontent

K. sedentarius primarily cau ses pitted keratolysis, a skin infection
of the feet caused by wearing fight, restricting footwear and sweating
profusely. Itappearsas crater-like crevasses in the feetand toes,
primarily found in weight-bearing aeas. People of any age, race, or
gender can suffer romthe disea se thoughit is found more commonly
inmen. People who sweatand/or wa sh at an e xcessive rate are mos t
at risk of contraciing the disease.
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Modules of the GENIFACT (htir / rg/) were used to
complete Kyfococcus sedentariusgenome annotation. The modulesare
described below:

Modules |Activities Questions  Investigated

e PESEEEE
|Sequence, Protein Sequence f"‘e D _ 2

Module 1 -Basic
Information  Module

Module 2 -Sequence-  |Blast, CDD, T-Coffee,
Based Similaity Data  |Weblogo

s my sequence similar to other
sequences in Genbank?

Module 3 - Structure- |Are there functional domains in
Pfam, P!
|Based Evidenca [PLERET (AL, (2D my protein?

Is my protein inthe cytoplasm,
secreted or embedded in the
membrane?

IModule 4 - Cellular
Localization Data

Gram Stain, TMHMM,
SignallP, PSORTDb, Phobius

Has the amino acid sequence of|
my protein been called comectly
by the computer?

IModule 5 - Altemative IMG Sequence Viewer for
(Open Reading Frame |Altemate ORF Search

IModule 8 - Evidence for
Horizontal Gene Transfer

Has my gene coevolved with

Phylogenetic Tree
S lother genes inthe genome?

Does the student proposed
name of the gene agree with
ithat proposed by the automated
lcomputer annotation? Are any
Ichanges proposed to the

[Final Annotation Review data from all modules

pipeline

Kytococcus sedentarius 07330:

The initial proposed product of this gene by GENFACT was a
fumarase. This gene product proposal was supported by accrued
results performed using sequence-based similarity data and personal
research. Weblogo for the amino add sequence showed the
significant presence of highly-conser ved areas of amino adds in
common with known cytosolic fumarase. This indicates that
Ksed_07337 maybe cytosolic in nature and play an integralrole in the
dtric add metabolic pathway.

Figure 3: Highly conserved areaina WebLogo ofKsed_07330

HEE e oL

Kytococcus sedentarius 07340:

Initial proposed results for Ksed_07340 is pantothenate kinase,

which was determined by the Genebank database is cytopla smic in
nature. This gene does not possess fransmembrane helices as
determined by use of TMHMM and assodated transmembrane
topology graph. The data found would indicate a lo cation in side the
cytoplasm.

Figure 4: Transmembrane topologygraph
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Kytococcus sedentarius 07350

No data acquired beyond initial BLAST results suggesing
glutamine--fructose-6-phosphate ransmina se, which is also suggested
as the suspected protein by iniial Genebankresults.

Kytococcus sedentarius 07360:

The initial proposed product of these genesby GENFACT was
phosphopantethiene-protein transferase. This gene product proposa |
wassupported by the top BLAST hits for the amino acid sequences, the
presence of well-curated funcional domains within the amino add
sequences, the cellular lo cation o f the amino a dd sequences, and the
enzymatic funcion of the amino acid sequences. The crya stalline

structure o fthisproteinin in direct correlation with the proposed product
and family ofphosphopantethiene transferases.

Figure 5: Crystal structure of the 4'-phosphopantetheinyl transferase

Kytococcus sedentarius 07370:

Top BLAST hits, as wella sresults from T-Coffee and PD B suggest
that this gene is responsible for producing repair proteins such as
NAD(P)H-hydrate repair enzymes, which are mo st likely loca ted in the
cytoplasm. Phobius and Signal IP results are conflicting and suggest
further research is needed to pinpoint the location as transmembrane
or cytoplasmic. This enzyme allows for the repair of both epimers of
NAD(P)HX,a damaged form of NAD(P)H tha tis a result of enzymatic
or heat-dependent hydration. The yjeF-like protein selected by the
iniial Genebank results are similar in nature and cytosolic, but each
with differentroles in the metabolic pathway. Collected data indica tes
aneed for more research. The HMM Logo below suggests the protein
is an NAD(P)H-hydrate repair enzyme.

Figure 6: HMM Logo indicating areasof high conservancy
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The produds proposed by GENI- ACT did notdifer significantly
from the proposed gene annotation for four of the genes in the group
and as such, those genes appear to be correctly annotated by the
computer database. One gene, Ksed_07370, did show a dight
diference from the proposed gene annotaton through use of
information extracted during the GENI-ACT research project.

Gene Locus Geni-Act Products Proposed Annotation

Ksed_07330 fumarate fumarase

Ksed_07340 | pantothenate kinase pantothenate kinase

lutamine--fructose-6-
9 glutamine--fructose-6-

SCEL IR FHESEELD phosphate transaminase
sfp-coenzyme A complex aminotransferase
Ksed 07360 phosphopantetheinyl phosphopantethiene--

transferase protein transferase

yjeF-like protein,
hydroxyethylthiazolekinase
-related

bifunctional NAD(P)H-

Ksed_07370 hydrate repair enzyme
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