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We were annotating the organism Kytococcus sedentariusthrough the
GENI-ACT program. To tr y to finish the modulesef fi cientl yand wi th the
ability to comprehend whatwe were researching,we met once a week
for aboutan hour.Al so, to help u s increase ef fic iency we recei ved prin t
copies of the training manuals and worked at our own pace.
When doing general research about the organism we came a cross the
following information on one of the program website s, NCB I
PubMed.gov :
“K. sedentariusproduces two extracellular enzymes that independently
degrade natural, insoluble human callus. Bo th enzyme s are serine
proteases and have cleavage preference site s that are present in a
range ofhuman keratins.
The identifi cation, in K . sedentarius cultures,of two en zyme swhich can
degrade human callus strengthens the hypothesis that thi s organism is
responsible for the pi tting in human epidermis observed in pitted
keratolys is . These enzymes may be of commercial use in the
biodegradation of a range of keratin pol ymers, biological washing
powders and in the treatment of unwanted cal lus on human skin.”
(Longshaw 2002).

Modules of GENI-ACT (http://www.geni-act.org/) were used to 
complete Kytococcus sedentarius genome annotation . The modules 
are detailed below:

Kytococcus sedentarius 07040:
Kyto coccus sedentarius07040 i srelated to the protein Enolace .When
the amino acid sequence was run in the Bla st software. It resul ted in
another version of the Enola ce. I t was called phosphopyruvate
hydratase, which i s a metalloenzyme responsible for the catal ysi s of
the con version o f2-phosphoglycerate. Enolace is al so ba cteria which
is a key pla yer in metabolism and a probable virulence factor of
trypanosomatid parasites
Kytococcus sedentarius 07070:
Based of f of the completed modules,one can conclude that the gene
is an exopolyphosphata se. E xopolyphosphatase (PP X) i s a
phosphatase enzyme which catalyzes the hydrolysi s of inorganic
polyphosphate, a linear mole cule compo sed of up to 1000 or more
monomers linked by phosphoanhydride bonds.
This is proven through the BLAST software. The top hit was 
exopolyphosphatase [Serinicoccus marinus]. In addition to the original 
search, the Blast website had a new type of blast labeled Smart 
BLAST. This showed a multitude of results including but not limited to, 
a phylogenetic tree, a shortened list of the top hits, and a general blast 
result. The CDD also concurred. In this test the COG name was 
“Exopolyphosphatase/pppGpp-phosphohydrolase [Nucleotide 
transport and metabolism, Signal transduction mechanisms, Inorganic 
ion transport and metabolism]”. Lastly, the TIGRFAM results 
recognizes the gene as an exo_poly_only: exopolyphosphatase.

Kytococcus sedentarius 07090:
In the gram+bacterium, Kytoco ccus sedentarius, the gene
Ksed_07090 occupies the coordinates 706638..707471 and
possesses 277 amino a cids. During the BLA ST test it equated with
mostl yh ypotheti cal protein s, and one in tegral membrane protein from
the Mobilicoccus organism establi shed in the inte stinal tra cts of f ish.
Ksed_07090 does not carry signal peptides, but on the P-SORT B it
acquired a 10 for cytoplasm ic membrane. Therefore it s antic ipated
location i s in the membrane. TMHMM test concurred with these
results. Thi s test al so e xhibited that the protein contain s 7
transmembrane helices, symboli zing the protein is constructed in side
and outside o f the membrane. The te sts predominantly alluded
towards K sed_07090 being a gene coding for an integral membrane
protein.

An accu mulation of 7 conse cuti ve genes from the mi croorganism
Kyto coccus sedentarius (K sed_07040 – Ksed_07130) were ascribed,
though only 6 were annotated, using the collaborative genome
annotation website G ENI-ACT.The Genbankproposed a gene product
name for each gene that wasa sse ssed. The geneswere e valuated in
termso f the general genomic information, amino a cid sequence-based
similarit y data, s tructure-based evidence from the amino acid
sequence, cellular lo calizat ion data, and potential alternati ve open
reading frames. The Genbank proposed gene product name did no t
differ signifi cantl y from the proposed gene annotation for each of the
genes in the collection shown here. As such, the genes appear to be
correctly annotated by the database based on the modules that were
completed.

Kytococcus sedentarius 07100:
The results have determined that the protein presides in the cell wa ll.
The protein is a transmembrane, and is non-cytoplasmi c. TMHMM
predicted a single transmembrane heli xa t the far right that passes the
threshold. The ri sing helix at the le ft o f the graph doesn’t cross the
threshold, therefore it’ s not a transmembrane protein, but is a signa l
peptide. The protein crosses the membrane once, but i s in the
extracellular space. The S ignalP concurs with the resul ts by predicting
there is a signal peptide. In addition, P SORTb agrees due to the ce ll
wall score resul ting in 10.0, meaning the predic ted posi tion i s in the ce ll
wall.Referring to the Phobiusgraph below, the far right transmembrane
is shown and to the far le ft i s the signal peptide. The te st re sults o f
related proteins came up with multiple types of proteins su ch as
endonuclease, 5’ nucleotidase, phosphoesterase. These result s
demonstrate that the protein’ s probable fun ction would be to break
down bonds by removing a phosphate. Endonuclease s cleave
phosphodiester bonds in a polynu cleotide chain. The 5’ nu cleotidase
cleaves phosphates from 5’ nu cleotides, and the phosphoesterase
breaks phosphodiester bonds. All the suggested protein’s function s,
and the local ization te sts show that the protein’sprobable fun ction is to
cleave bondsinside the cell.

Kytococcus sedentarius 07120:
The gene, Ksed_07120, has two BLA ST result s that were
complementary to it . The genes, 3-ketoacyl-CoA thiolase and Ace tyl-
CoA acetyltransferase were the top two hit s in BLA ST.3-ke toacyl-CoA
thiolase ha sa score of 310 and A cetyl-CoA acetyltransferase scored a
308. The higher the score i s the more closel y related the gene is to
Ksed_07120. TMHMM predicted that K sed_07120 has no
transmembrane helices, leading to the conclusion that the gene codes
for a cytoplasmi c protein. PSORTb also ga ve concurring result s. The
cytoplasmi c score is 9.97 [An y score 7.5 or greater is most likel y the
location of the protein] , meaning tha t i t i s mo st likel y wi thin the
cytoplasm of a cell.

The table below summarizes the individuals’ conclusions 
based on each their work in GENI-ACT.

Kytococcus sedentarius 07130:
The protein is lo cated in the cytoplasm of the cel l. Thi s i s becau se
Signal P, TMH MM, and Phobiu s show that there are no
transmembrane heli ce s predic ted. T MHMM and Phobius d id no t
predict the pre sence of trans me mbrane heli ces. For S ignalP the
signal pep tide ( S) score i s high a t the amino term inus for the prote in ,
but withou t the cleavage (C) score being high a t an y a mino a cid
position , there i s no chance of a s ignal pep tide being presen t. Thus ,
the protein i s not lo cated in the me mbrane. The P SORTb shows a
cytoplasmi c score o f7 .5 out of 10. If the score i s over 7.5 then tha t
means that it i s the final loca tion o f the protein . Therefore the protein
is located within the cytoplasm.

Longshaw et al. (2002). Kytococcus sedentarius, the organism 
associated with pitted keratolysis, produces two keratin-
degrading enzymes. Journal of Applied Microbiology,
93(5):810-6.

Acknowledgments
Special thanks to Dr. Stephen Koury and Dr. Rama Dey-Rao for
their assistance with this project. This work was supported by NSF 
ITEST Strategies Award Number 1311902.

Figure III: The Phobius graph supports protein is inside the cell.

Figure I:  Explains the job of the Exopolyphosphatase

Figure II: Demonstrates the 7 helixes crossing the membrane. Figure IV: The Phobius shows that the protein is cytoplasmic.

Figure V: The SignalP graph supports protein is inside the cell.


