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Modules of the GENI-ACT (http: //www.geni-act.org/) were used to
complete Kytococcus sedentariusgenome annotation.The modulesare
described below:

Kytococcus sedentarius 07330:

The initial proposed product of thi s gene by GENI- ACT was a
fumarase. This gene product proposal was supported by accrued
results performed using sequence-based si milarit y data and personal
research. WebLogo for the amino a cid sequence showed the
signifi cant presence of highly-conser ved areas of amino a cids in
common with known cytosol ic fumarase. Thi s indicate s that
Ksed_07337 maybe cytosoli c in nature and play an integral role in the
citric acid metabolic pathway.

Figure 3: Highly conserved area in a WebLogo of Ksed_07330

A group of fi ve consecu tive genes from the mi croorganism K yto coccus
sedentarius (K sed_07330 – Ksed_07370) were annotated using the
collaborative genome annotation website GENI-ACT. The Genbank
proposed gene productnamesfor each gene wasa ssessed in terms o f
the general genomic information, amino a cid sequence-based similari ty
data, structure-based evidence from the amino acid sequence, cel lular
localizat ion data, potential, or absence of gene duplication and
degradation, and enzymatic funct ion. The Genbank proposed gene
product names did not differ signi ficant ly from the proposed gene
annotationsfor four of the of the five genesin the group,which ,appear
to be correct ly annotated by the database. The fi fth gene ,
Ksed_07370,had conflicting results.

Kytococcus sedentarius 07340:

Initial proposed results for Ksed_07340 is pantothenate k inase ,
which was determined b y the Genebank database is cytopla smic in
nature. This gene does not possess transmembrane helices as
determined by use of TMHMM and associated transmembrane
topology graph. The data found would indicate a lo cation in side the
cytoplasm.

Figure 4: Transmembrane topology graph

Kytococcus sedentarius 07350: 
No data acquired be yond ini tial BLA ST result s suggesting

glutamine--fructose-6-phosphate transmina se, which is al so suggested
as the suspected protein by initial Genebankresults.
Kytococcus sedentarius 07360:

The initial proposed product of these genes b y GENI-ACT was
phosphopantethiene--protein transferase. Thi s gene product proposa l
wassupported by the top BLA ST hit s for the am ino acid sequences, the
presence of well-curated functional domains wi thin the amino acid
sequences, the cel lular lo cation o f the amino a cid sequences, and the
enzymati c function o f the amino a cid sequences. The crya stalline
structure o f thi sprotein in in direct correlation with the proposed product
and family ofphosphopantethiene transferases.

Figure 5: Crystal structure of the 4'-phosphopantetheinyl transferase 
sfp-coenzyme A complex

The products proposed by GENI- ACT did notdi ffer signif icantl y
from the proposed gene annotation for four of the genes in the group
and as such, those genes appear to be correct ly annotated by the
computer database. One gene, Ksed_07370, did show a sligh t
difference from the proposed gene annotation through use o f
information extracted during the GENI-ACT research project.

Kytococcus sedentarius 07370:

Top BLAS T hit s, as well a sresul ts from T-Coffee and PD B suggest
that this gene i s responsible for producing repair proteins such as
NAD(P)H-hydrate repair enzymes, which are mo st li kely loca ted in the
cytoplasm. Phobius and Signal IP result s are confl ic ting 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 t is a result of enzymati c
or heat-dependent hydration. The yjeF-li ke protein selected by the
initial Genebank result s are si milar in nature and cytosoli c, but each
with dif ferent roles in the metabolic pathway. Collected data indica tes
a need for more research. The HMM Logo below suggests the protein
is an NAD(P)H-hydrate repair enzyme.

Figure 6: HMM Logo indicating areas of high conservancy 
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First discovered in 1944, K ytoco ccu s sedentarius is a gram
positive , marine dwelling organism. A s an opportunisti cpathogen, thi s
bacterium can easi ly infe ct a wounded or weakened host. I t lays
dormant, not displaying pathogenic quali ties unti l a viable host i s
discovered. K. sedentarius cannot grow unless a multi tude of pre-
exist ing amino acid s, such a s methionine, are present in the
environmentand the te mperature rangesbetween 28 and 36 degrees
Celsius. K. sedentarius can produce two dif ferent, extracellular
enzymes that can breakdown natural, insoluble human callus.

Strains of this species 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 ccoid in na ture and are typicall y
arranged in tetrads,whi ch, in turn, can be arranged similar to that of a
cube. I ts genome i s 2,785,024 bp long with it s central, circular
chromosome consisting of 71.6% gccontent.

K. sedentarius primarily cau ses pi tted keratol ysi s, a sk in infection
of the feet caused b y wearing tight, restric ting footwear and sweating
profusely. I t appears a s crater-like crevasses in the feet and toes ,
primarily found in weight-bearing areas. People of any age, race, or
gender can suf fer from the disea se though it i s found more commonl y
in men. People who sweatand/or wa sh at an e xcessi ve rate are mos t
at risk of contracting the disease.

Figure 2: Gene neighborhood of 
Ksed_07330-Ksed_07370
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Modules Activities Questions Investigated

Module 1 - Basic 
Information Module

DNA Coordinates and 
Sequence, Protein Sequence

What is the sequence of my 
gene and protein? Where is it 
located in the genome?

Module 2 - Sequence-
Based Similarity Data

Blast, CDD, T-Coffee, 
WebLogo

Is my sequence similar to other 
sequences in Genbank?

Module 3 - Structure-
Based Evidence

TIGRfam, Pfam, PDB
Are there functional domains in 
my protein?

Module 4 - Cellular 
Localization Data

Gram Stain, TMHMM, 
SignalIP, PSORTb, Phobius

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

Module 5 - Alternative 
Open Reading Frame

IMG Sequence Viewer for 
Alternate ORF Search

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

Module 8 - Evidence for 
Horizontal Gene Transfer

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

Final Annotation Review data from all modules

Does the student proposed 
name of the gene agree with 
that proposed by the automated 
computer annotation? Are any 
changes proposed to the 
pipeline annotation?


