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Annotations are part of genome analysis that can be done by
computational means before a genome sequence is deposited in Gen
bank (Koonin et al, 2003). The leading website , GEN FACT, ( v.geni-
sdence org/) is an annofaton collaboration tool that provides a cce ss to
genomes, bioinformatics and project de signing resources to fadlitate
genomics research was used fo annotate 5 consecutive genes of
Kytococcus  sendentarius  (Ksed_03790-Ksed_03830).  (www.geni-
sdence .org/).The Genbank proposed gene product name for each gene
was asse ssed. Following steps were taken. The assessment o f amino
add sequence similarity data fo by loo king the redundancy in the genetic
code, the structure-based evidence from the amino add sequence fo find
similarity in the strucures o f fun ctional domains, the cellular locali zaton
data to determine where in cell the protein is encoded, the potential
alternative open reading frames, and the possibility of horizontal gene
ransfer. The data obtained manually matched the compu ter’s data for the
ocorresponding gene productnames.

Kyto coccus sedentarius is the only bacteria known to us that produces
the antibioticmonesin Aand Bwhich is used as TMR ( Total mixed ration)
for increased milk producton efficiency in dairy cows. (Whitman etal ,
2012) . But Kyto coccus is an opportunistic pathogen. It has been
isolated from varying environments, induding human skin, groundwater,
and even airline cabins. Kybococcus sedentarius can cause
dermatological infe ctions like pitted keratolysis (foot infection). It is a
Gram positi ve organism that growsas sphericalico ccoid in tetrads which
can be arranged in cubical packets. Itis non-encapsulated and doesno t
formendospores. Itis strictly aerobicand chemoorganotrophic,requires
methionine and other amino add s for growth, and growswell inNaCla t
concentrations atoptimally growsat25-37° C.
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More stud\es needed to be done on the commerdal uses of the
antbioics and the enzymes made by Kytococeus. Ex. Antbiotics
Monesin Aand B scan be used a s fodder, serine protease enzymes may
be of commercial use in the biodegradaton of a range of keratn

polymers, biological washing powdersand in the reatmento funwanted
callus on human skin. (Longshaw etal, 2002)

Figure 3- The Kytococcus
sedentarius 03830
neighborthood  is delineating  in
both more closely and distantly
related  microorganisms.

The goalof this studyis to study the genome of Kytooocajs sedentar\us
to compare the proposed gene product given by the Genbank with the
data given by the genome data base and to compare the results from the
GenBank to other amino acid sequences found in other common
organismsand bacteriumas using difierentprograms like Blast, CCD, T-
Coffee, WebLogo, phylogenic frees, KEGG, Metacys patwway. The
above gene produdsand sequences were also studied to find po ssibil ity
of duplications, horizontal gene transfers or being a psuedogene. This
projectu sed crowdsourdng to determine protein structure and functon .
The crowdsourcing compares computer generated results to human
based input It allows for more collaboration and fast paced e vidence
gathering.

Modules ofthe GENI-ACT (htip/ivww geni-actorg/) were used to complete
Kytocooous — sedentariusgenome annotation as 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?

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

Module 3- Cellular
Localization Data

Gram Stain, TMHMM,
SignalP, PSORT, Phobius

Module 4- Alternative Open  IMG Sequence Viewer For
Reading Frame Alternate ORF Search

Has the amino acid
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 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?

Does my gene encode a
functional RNA?

Module 8- Evidence for
Horizontal Gene Transfer

Phylogenetic Tree,

Module 9- RNA RFAM

Kytococcus sedentarius 03790:

The top BLAST hits were E scherichia Coli 0157 and Serinicoccus profundi
and the COG Names were Maltose binding periplasmic protein MalE
[Carbohydrate fransportand metabolism]and PotD: Spermidine/putrescine-
binding periplasmicprotein [Amino add transportand me tabolism]. The only
Pfam name found was SBP_bac 8. Two accepted names, provided by
BLAST, are maltose binding periplasmic protein and ABC transporter
substrate-binding protein [Serinicoccus profundi]. Al of this data, re search
and information leads up to the condusion: the sequence codes for a
carbohydrate (spedifically maltose) binding periplasmic protein.

According to the phylogenic tree, it seems as though Kytococcus
sedentarius has ewlved independently from other bacteria. Thus, this
bacteriumis divergently evolving from the o ther species. lis dose st relative
is Serinico ccu s marinus. It is safe to assume that Kyto coccu's sedentarius
has paralogs of the malto se binding ATPa se periplasmic protein in other
organisms. O ther spedes such as Ornithinimicrobium pe kingense and
Serinicoccus profundiseem to be do sely related as the yha ve evolved from
similar patiways. When aligning the raw translation of Ksed_03790 with the
amino add sequence for this gene in Genbank, it was ob served that no
frameshift occurred in the sequence as noted in the alignmentabove . These
findings suggest that Ksed_03790 is most likely not a pseudogene, since
the sequence is anidentical ,perfe ¢ match and doesn't have an yother start
and stop codon with its Shine Dalgarno'ssequence. On the SignalP results,
the probability for the appearance of a signal peptide is 0616 >0 45. This
indicates a dear presence of a signal peptidewith possibility of being
present in the extracellularinon-cytoplasmic region.
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Figure 6 - Ksed_03790: The phylogenic tree shows Ky coccus
sedentariushas e volved independentydue to some change at point 0.85,
dosestrelative is Serinicoccus marinus. Kytoco cou s sedentariusma yhave
paralogs of the protein in other organisms. such as Ornithinimicrobium
pekingense and Serinicoccus profundi and they may ha ve e volved from
slimHar pathvyg_\./s.
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Kytococcus sedenarius 03800: Genbankproposed gene productname is
permease component of ABC-type sugartransporter. Top BLAST hits
suggest ABC type sugar fransporter proteinsTop COG hits are sugar
transporter permease components confirm that protein productis a sugar
transpornerprotem

Figure 8 - Eight
transmembrane
helices in
Ksed_03800

Kytococcus sedantarius 03810: BLAST top hits: Maltose transport
system permease protein MalG . Cog top hits: ABC-type maltose transpor t
system, permease and ABC-type glycerol-3-phosphate fransport system,
permease component [Carbohydrate transport and metaboli sm]. TIGR fam
name: BPD_transp_1: ABC transporter, permease. Pfam top hit: Binding-
protein-dependenttransportsystem inner membrane component

This condudes that the protein is a transporter membrane protein

Kytococcus sedertarius 03820: Blast top hitHTH-type transcriptional
regulator MalR; AltName: Full=Maltose operon transcriptional repressor .
Second hit Transcriptional regulator TIGRfam name: sccpA catabolite
control protein A Pfam top hit name: Ba cterial regulatory proteins, lacl
family Pfam second hit: Periplasmic binding protein-like domain

All of the above suggests that the protein is a transcriptional regulator

Kytococcus sedentarius 03830:

The initial proposed product of this gene by G ENI-ACT was a Trehalose-
phosphatase. Thisgene product proposal was supported by the top BL AST
hits for the amino acid sequence, the presen ce of well-curated protein
functional domains within the amino addsequence, the cellular location o f:
the amino add sequence, and the enzymatic funciion of the a mino add
sequence. Therefore, the proposed annotation is Trehalose-phosphatase.
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The GENI-ACT proposed gene product did notdifler significantly from
the proposed gene annotation for each of the genes in the group;
therefore, the genes appear to be corredly annotated by the computer
database.

Geni-Act gene product Proposed Annotations

03790 Maltose/maltodextr ABC Maltose-binding perigasnic pdén
transporter, substrate birding MalE
periplasmic proteinMalE
03800 Carbohydrate ABC transporter
membrane protein 1

Permease component of ABCye
sugar transporter

03810 Carbohydrate ABC Transporter  Maltose transport system ez
membrane protein 2 protein

03820 Transcriptional Regulata, Lacl  HTHtype transcriptional reguldor
family MalR

03830 Trehalose 6 Trehal

Bergeys Manualof Systematic Bacteriology: Volume 5:The
Acinobacteria, Whitman et al(2012)

Kytococcus  sedentarius, the organism assodated with pitted keratolysis,
producestwo kerafin-degrading enzymes, Longshaw et al (2002)
GENI-ACT Guiding Education through Novel Investigation, Developlng
Next-generation Academic Sdentists hifp /iv
Genome annotation: data flow and performance, 5.1.1 Sequenoe -
Evolution - Function: Computational Approaches in Comparative
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