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An accu mulaton of 7 consecutive genes from the microorganism
Kyto coccus sedentarius (Ksed_07040 — Ksed_07130) were ascribed,
though only 6 were anotated, using the collaborative genome
annotation website G ENFACT.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 dd sequence-based
similarity data, stucure-based evidence from the amino add
sequence, cellular lo calization data, and potental alternative open
reading frames. The Genbank proposed gene product name did not
differ significantly from the proposed gene annotation for each of the
genes in the collecion shown here. As such, the genes appear to be
oorredly annotated by the database based on the modules that were
completed.

We were annotating the organism Kytococcus sedentariusthrough the
GENFACT program. Totry to finish the modulesefficient yand with the
ability to comprehend whatwe were researching,we met once aweek
for aboutan hour.Al'so, to help u s increase efficiency we received print
copies of the training manuals and worked at our own pace.

When doing generalresearch about the organism we came a cross the
following information on one of the program webstes, NCBI
PubMed gov :

“K. sedentariusproduces two extracellular enzymes thatindependenty
degrade natural, insoluble human callus. Both enzymes are serine
proteases and have deavage preference sites that are present in a
range ofhuman keratins.

The identification, in K. sedentarius cultures,of two en zyme swhich can
degrade human callus strengthens the hypothesis that this organism is
responsible for the piting in human epidermis observed in pited
keratolysis. These enzymes may be of commerdal use in the
biodegradaton of a range of keratin polymers, biological washing
powders and in the freatment of unwanted callus on human skin.”
(Longshaw 2002).

Modules of GENIFACT (htip/www geni-actorg/) were used to
complete Kytococcus  sedentariusgenome annotation . The modules
are detailed below:

Modules Activities Questions Investigated
Module 1- Basic Information ~ DNA Coordinates and What s 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 o
embedded in the
membrane?

Module 3- Cellular
Localization Data

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?

Kytococcus sedentarius 07040:

Kyto coceus sedentarius07040 isrelated to the protein Enolace .\ When
the amino add sequence was runin the Bla st sofware. It resulted in
another version of the Enolace. It was called phosphopyruvate
hydratase, which is a metalloenzyme responsible for the catalysis of
the con version o f2-phosphoglycerate. Enolace is al so ba ceria which
is a key player in metabolism and a probable virulence factor of
trypanosomatid parasites

Kytococcus sedentarius 07070:

Based off of the completed modules,one can conclude that the gene
is an exopolyphosphatase. Exopolyphosphatase (PPX) is a
phosphatase enzyme which catalyzes the hydrolysis of inorganic
polyphosphate, a linear mole cule compo sed of up to 1000 or more
monomerslinked by phosphoanhydride bonds.

This is proven through the BLAST sofware. The top hitwas
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 ofresults induding but notlimited to,
aphylogenetic tree, a shortened ist of the top hits, and a generalblast
result The CDD also concurred. In this test the COG name was
“Exopolyphosphatase/pppGpp-phosphohydrolase [Nudeotide
transport and metabolism, Signal transduction mechanisms, Inorganic
ion transport and metabolism]'. Lasty, the TIGRFAM results
recognizes the gene asan exo_poly_only: exopolyphosphatase.

IFigure I: Explains the job of the Exopolyphosphatase I
Kytococcus sedentarius 07090:

In the gram+bacterium, Kytococcus sedentarius, the gene
Ksed_07090  ocoupies the coordinates 706638.707471 and
possesses 277 amino adds. During the BLAST test it equated with
most yh ypotheti cal protein s, and one in tegral membrane protein from
the Mobilicoccus organism established in the inte stinal fra cts of fish.
Ksed_07090 does not carry signal peptides, but on the P-SORT B it
acquired a 10 for cytoplasmic membrane. Therefore its anticipated
location is in the membrane. TMHMM fest concurred with these
results. This test also exhibited that the protein contains 7
fransmembrane helices, symbolizing the protein is constructed in side
and outsde of the membrane. The ftests predominanty alluded
towards Ksed_07090 being a gene coding for an integralmembrane
protein.
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Kytococcus sedentarius 07100:

The results have determined that the protein presides in the cell wall.
The protein is a fransmembrane, and is non-cytoplasmic. TMHMM
predicted a single transmembrane helixat the far right that passes the
threshold. The rising helix at the leftof the graph doesn't cross the
threshold, therefore it s nota transmembrane protein, but is a signal
peptide. The protein crosses the membrane once, but is in the
extracellular space. The SignalP concurs with the results by predicting
there is a signal peptide. In additon, PSORTb agrees due to the cell
wall score resultingin 10.0, meaning the predicted positionisin the cell
wall.Referring to the Phobiusgraph below, the far right ransmembrane
is shown and to the far leftis the signal peptide. The testresults of
related proteins came up with multiple types of proteins such as
endonudease, 5 nudeotdase, phosphoesterase. These results
demonstrate that the protein’s probable fun cion would be to break
down bonds by removing a phosphate. Endonudeases deave
phosphodiester bonds in a polynu deotide chain. The 5" nu deotidase
deaves phosphates from 5 nudeotides, and the phosphoesterase
breaks phosphodiester bonds. Al the suggested protein’s funciion's,
and the local ization te sts show that the protein’sprobable fun ction is to
deave bondsinside the cell.

IFigure ll: The Phobius graph supports protein is inside the cell. I

Kytococcus sedentarius 07120:
The gene, Ksed_07120, has two BLAST results that were

complementary to it. The genes, 3-ketoacyl-CoA thiolase and Ace tyi-
CoAacetyiransferase were the top two hits in BLAST. 3-ke toacyl-CoA
thiolase ha sa score of 310 and Acetyl-CoA acetyiransferase scoreda
308. The higher the soore is the more dosely related the gene is to
Ksed_07120. TMHMM predided that Ksed_07120 has no
fransmembrane helices, leading to the condusion that the gene codes
for a cytoplasmic protein. PSORTb also ga ve concurring results. The
cytoplasmic score is 997 [Any score 7.5 or greater is most likely the
location of the protein], meaning that it is most likely within the
oytoplasm of a cell.

|Figure I: Demonstrates the 7 helixes crossing the membrane.

lFigure IV: The Phobius shows that the proteinis cytoplasmic. I

Kvtococcus _sedentarius 07130:

The protein is lo cated in the cytoplasm of the cell. Thisis becau se
SignalP, TMHMM, and Phobius show that there are no
fransmembrane helice s predicted. TMHMM and Phobius did not
predict the pre sence of trans me mbrane helices. For SignalP the
signalpep fide ( S) score is high a t the amino terminus for the protein,
but withou't the deavage (C) score being high atanyamino acd
position , there is no chance of a signal pep fide being present Thus,
the protein is not lo cated in the me mbrane. The PSORTb shows a
cytoplasmic score 0 f7 .5 out of 10. If the scoreis over 7.5 then that
means that it is the final loca tion o f the protein . Therefore the protein
is located within the cytoplasm.
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IFigure V: The SignalP graph supports protein is inside the cell. I

The table below summarizes the individuals' condusions
based oneach their work in GENI-ACT.

Gene Locus Tags Module Completed Conclusion
*based on Geni-Act Manual

Ksed_07040 Module 2 Predicted to be related to
Enolase

Ksed_07070 Module 5 Predicted to be
exopolyphosphatase

Ksed_07090 Module 4 Predicted to be coding for
integral membrane.

Ksed_07100 Module 5 Predicted to cleave bond
inside the cell

Ksed_07120 Module 4 Predicted to code for a
cytoplasmic protein called
Thiolase

Ksed_07130 Module 5 Predicted to be located in
the cytoplasm of the cell.
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