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Kytococcus sedentarius is a strictly aerobic, non-motile, non-
encapsulated, non-endospore forming, and gram positive coccoid
bacterium, found predominantly in tetrad formation. This organism is 
classified as a chemoheterotroph, as it requires methionine and several 
other amino acids for growth. Originally isolated from a microscope 
slide submerged in sea water in 1944, Kytococcus sedentarius grows 
well in sodium chloride at concentrations less than 10% (w/v).
According to Sims et al. (2009), Kytococcus sedentarius is a 
microorganism of interest for several reasons. This bacterium is a 
natural source of the oligoketide antibiotics monensin A and monensin
B (Sims et al., 2009). Kytococcus sedentariushas been implemented 
as the etiological agent of a number of opportunistic infections including 
valve endocarditis, hemorrhagic pneumonia, and pitted keratolysis
(Sims et al., 2009). Finally, the phylogeny of this microorganism is a 
source of interest, as it is a member of the family Dermacoccaceae
within the actinobacterial suborder Micrococcineae, which has yet to 
have been thoroughly studied utilizing bioinformatics (Sims et al., 
2009). 
In addition, recent research has revealed that microbes play a vital role 
in humans, as well as many other organisms. Trillions of microbes 
combine together to create efficient microbiomes that significantly aid 
and organism’s metabolic processes and immune defense. Microbes 
and organisms have coevolved to benefit each other, creating a 
mutually beneficial relationship. In fact, the human body hosts more 
than 100 trillions bacterial and fungal cells, while there are only 30 
million human cells. Therefore, it is no surprise that human health is 
largely attributed to the diversity and well-being of these microbes.
(Missing Microbes, 2014)

Figure I – Kytococcus sedentarius 08380, 08390, 08400, and 
08410vgene neighborhood.

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

Kytococcus sedentarius 08380:
This locu s contain s DNA coordinates 854299 to 855033 as indicated
bythe G ENI-ACT page. The product sequence i s244 base pairs long.
A BL AST query,u sing the SWIS SPRO Database in Genbank, gave a
top hit o f sequence sim ilarity with Sensory Transdu ction Protein
RegX3 from Mycobacterium smegmati s. The CDD Database resul ted
in two COG’s;CheY chemotax is protein or a CheY-like R EC (receiver)
domain [Signal transdu ction me chanism s] . and DNA-binding winged
helix-turn-helixdomain [Transcription]. The WE BLOGO made b yu sing
the multiple sequence alignment from T-Coffee showed that from
amino acid 26 to 264, there were non-conserved residues. The
TIGRfam analysis resulted in a suggested protein famil y of a heavy
metal response regulator. A search of the PDB indicate s that
Ksed_08380 is structurally simi lar to the response regulator RegX3
from Mycobacterium tuberculosis . The PSORT-B database indica ted
that the protein is cyto solic . The TMHM M and Phobius databases
suggested that the protein did not have any transmembrane helices
and the SignalP database re vealed that there were not any signal
peptides present in the protein. An al ternative open reading frame
analysis indi cates tha t the start codon may be at posi tion 854350
instead of 854299.

Figure II – Generated biological assembly from Protein Data Bank of 
the top result for Kytococcus sedentarius 08380 (PBD Code: 2OQR).

A group of consecu tive 4 genes from the microorganism K yto coccus
sedentarius (Ksed_08340 -- Ksed_08350 -- Ksed_08360 --
Ksed_08370) were annotated using the collaborative genome
annotation website GENI-ACT. The Genbank proposed gene product
name for each gene was evaluated in term s of the general genomic
information, amino a cid sequence-based sim ilarity data, s tructure-
based evidence from the amino acid sequence, cellular locali zation
data,potential alternati ve open reading frames.For these 4 genes, the
Genbankproposed gene product name did not differ signi ficant ly from
the proposed gene annotation , suggesting that the genes were
correctly annotated by the database.

The GENI-ACT proposed gene product did not differ significantly from 
the proposed gene annotation for each of the genes in the group and 
as such, the genes appear to be correctly annotated by the computer 
database.
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Kytococcus sedentarius 08390:
This locu s, K sed_08390, included DNA coordinates 855034 to
856071, forwards. It consi st s of 1038 nucleotides, or 345 amino
acids. A ccording to BLA ST, the top s imilarit y sequence is a
histidine kina se from Phycioco ccu s sp . Soil803, with an e-value of
2e-57. The second hit was another histidine kinase from
Phycio coccus sp . Soil802,with an e value o f3e-57. A CDD search
resulted in one COG, COG0642, named BaeS . The e-value is
2.25e-30. The WEGLOGO made from T_Coffee resul ts showed a
lack of am ino acid residues from 42-108, and 417-425. Residues
were sparse from 32-132. TMHMM detected two membrane
helices, which was confirmed by Phobius. There was also a signal
peptide detected by SignalP, with probabilit y of 0 .486. P SORT-B
gave a final prediction of cytoplasm ic membrane with a probability
of 8.78. TIGRFA M gave a TIGRFAM number of T IGR02966, and
the name phosphate regulon sen sor kina se PhoR. The e-value
wasvery high,2.3e-05.

Kytococcus sedentarius 08400:
There was no initial proposed product of this gene by G ENI-ACT.
This gene product proposal was supported b y the top BLAST
results (methy lmalonyl-CoA carboxytransferase) of the NR
database using the a mino acid sequence. Pfam identi fied the gene
as a GtrA-like protein, which i s predicted to be integral membrane
protein with three or four transmembrane spans. I t is invol ved in the
synthe sis o f cell surface pol ysa ccharides. TMHMM indicated that
there are four transmembrane helice s, Signal IP revealed that there
isno probability for signal peptide, PSORT-B predic ted K sed_08340
to be a cytoplasmi c protein. Phobius shows four transmembrane
helixesand no signal peptide is predicted in the Signal IP. Taking all
of these result s into a ccount , the final predic tion for locali zation is
that Ksed_08400 is a transmembrane GtrA-like protein.

Kytococcus sedentarius 08410:
This lo cu s in cluded DNA coordina tes 856823 to 858055 on the
forward strand as indi cated b y the GENI- ACT gene page. The gene
product i s 410 amino a cids long. A BLA ST query ga ve a top hi t of
sequence simi larit y with Phosphoribo syla minoimida zole carboxylase
from Cryp toco ccus neoforman s var.grubii H99 wi th an e-value of 2e-
53. The se cond hi t wa s al so a pho sphoribosy laminoi midazole
carboxy lase from another variant of Cryp toco ccus. The CDD data
base sear ch resul ted in one COG, (COG0026), a
Phosphoribosylam inoimida zole carboxylase (NCAIR syn theta se)
used in nu cleot ide transport and metabol ism. The WE BLOGO made
from the T-Coffee mul tiple alignmen t resul ts shows a cluster o f non-
conserved res idues at posi tions 2-26 and 209-224. A T MHMM
analysi s did no tde tect any transmembrane hel ice s. Future anal yses
could inc lude: S ignalP, PSORT-B , Phobiu s, T IGRFA M, Pfam , PDB,
and Alternate Open Reading Frame.

Figure IV – TMHMM determines four transmembrane helix domains exist 
in Kytococcus sedentarius 08400.

Figure III – An alternate reference frame search on Kytococcus
sedentarius 08380 revealed another possible start codon, as 
indicated by the circled (red) Shine-Dalgarno region.


