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Kyto coccus sedentarius, the only known producer o f the ant ibioti cs
monesin A and B, ha s been isola ted from varying environments,
including human skin, groundwater,and even airline cabins. I t can be a
human opportunistic pathogen. Strain D SM 20547, the type strain, is a
free-living, nonmotile, Gram-positi ve bacterium, originally isolated from
a marine environment in about 1944. I tgrows as spherical /co ccoid and
occurs predominantly in tetrads which can be arranged in cubical
packets. I t i s non-encapsulated and does not form endospores, is
stric tly aerobicand chemoorganotrophic, requiresmethionine and o ther
amino acids for growth,and grows well in NaCl at concen trationsup to
10% (w/v).
According to Sim s e t al. (2009), Kyto coccus sedentarius i s a
microorganism of interest for several reasons. This bacterium is a
natural source of the oligoketide antibiot ics monensin A and monensin
B (Sim s et al. , 2009). Kytoco ccu s sedentarius has been implemented
asthe e tiological agentof a number ofopportunis tic infe ctions inc luding
valve endocarditi s, hemorrhagic pneumonia, and pit ted keratolys is
(Sims e t al. , 2009). Finally , the phylogeny of this microorganism i s a
source of interest , as it i s a member of the famil y Dermaco cca ceae
within the actinobacterial suborder Micrococcineae, whi ch has yet to
have been thoroughly studied uti lizing bioin formatics (S ims et al .,
2009).

Modules of the GENI-ACT were used to complete Kytococcus 
sedentarius genome annotation.  

Four genes from the mi croorganism K yto coccus sedentarius
(Ksed_08920 – Ksed_09950) were annotated using the collaborative
genome annotation website GENI-ACT. The Genbank proposed gene
productname for two o f the se geneswas assessed using the proposed
modules. Ea ch gene product wasa sse ssed a tdi fferent le vels in terms
of their general genomic information, amino acid sequence-based
similarit y data, s tructure-based evidence from the amino acid
sequence, cellular locali zation data, potential al ternative open reading
frames,and en zyma tic function. Thus far, the Genbankproposed gene
product names did not differ signi ficantl y from the proposed gene
annotation for the two annotated genes in the group, and as such, the
genes appear to be correctly annotated b y in the r database for the
modules that were completed on each. Figure 3 – The WebLogo N321-N384 for Kytococcus sedentarius 08940 

where most conservation is shown. Other conserved portions  not 
shown were at N49, N76, and N77.

Figure 4 – Kytococcus sedentarius 08940  Psortb results showing the 
score of 7.5 as cytoplasmic.

The GENI-ACT proposed gene products did not differ 
significantly from the proposed gene annotations for each of the genes 
in the group that were annotated.  As such, the genes appear to be 
correctly annotated by the computer database.

Figure 5 - Crystal structure of acyl-CoA thioesterase tesB from Yersinia 
pestis in complex with coenzyme A.  The proposed product of gene 
08940 of Kytococcus sedentarius may have similar structure.

Kytococcus sedentarius 08940:

The ini tial proposed product of this gene b y GENI- ACT was a acyl-
CoA thioe sterase . Thi sgene product proposal was supported b y the
top BL AS T hi t for the amino acid sequen ce, acyl-CoA thioesterase II .
Sequence Ba sed Si milarit y supports the proposa l b y what i s shown
in the sem i-con served portion s of the WebLogo. No t shown in
Figure 3 are simi larly con served regions a t the beginning o f the
sequence as well. The CDD (Con served Doma in Databa se Search)
showed a f irst hi t of TesB, Acyl-CoA thioe stera se whi ch fun ction s in
lipid transport and metaboli sm . The TIGRFA M databa se re sulted in
TIGR00189 tesB: a cy l-CoA thioesterase I I. Thi s suggests the gene
tesB produce s the protein Acyl-CoA thioesterase II which can
hydrolyze a broad range of acyl-CoA thioesters . I ts physiologi ca l
funct ion ma y not be known. Figure 3 shows the P SORTb data to
predict where i f the protein i s solub le in the cytop lasm , and integra l
membrane protein, or se creted b y the cell . The score o f 7.50
predicts the lo cat ion of the protein i s cytopla smi c, however, becau se
none of the scores are greater than 7.5 suggests the protein ma y
exis t in multip le site s. Figure 4 is an image of the protein top hit for
the PDB (Prote in Da ta Ban k). I t is the pro tein cr ystal s tructure and
is classi fied a s a h ydrolase . Such , the proposed annota tion i s an
acyl-CoA thioe stera se wi th po ssible fun ct ion in lipid transpor t and
metabolism.

Kytococcus sedentarius 08950:
The initial proposed product of this gene byG ENI-ACT was a predicted
thioesterase. Thi s gene product proposal was supported by the
second BLAS T hit for the amino acid sequence which was a
thioesterase in Knoellia s inensis . Supporting the proposal is also the
COG hit 0824 FadM which is an Acyl-CoA thioesterase FadM
functioning in lipid transport and metabolism. Thus far, the proposed
annotation is a thioesterase.
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Figure 1.  A scanning 
electron micrograph of 
Kytococcus sedentarius

Figure 2.  Location 
of the locus tags 
analyzed in this 
project 


