
www.buffalo.edu

Abstract

Introduction
Results

References

Conclusion

Annotation of the Kytococcus sedentarius Genome from Locus Tags Ksed_07450 to Ksed_07490
Boris Chan, Kevin Grimes, Amhajah Jackson, and Omer Bitar
Lackawanna High School, and the Western New York Genetics in Research Partnership

Kyto coccus sedentarius is a stric tly aerobic, non-motile, non-
encapsulated, and non-endospore forming gram positive co ccoid
bacterium, found predominantly in tetrad formation. Thi s organism is
classified asa chemoheterotroph,a s i t requiresme thionine and se veral
other amino acid s for growth. Originall y isolated from a mi croscope
slide submerged in sea water in 1944, Kyto coccus sedentarius grows
well in sodium chloride atconcentrations less than 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 (http://www.geni-act.org/) were
used to complete Kytococcus sedentarius genome a nnotation
. The modules are described below:

Kytococcus sedentarius07450:
The initial proposed product of thi s gene by GENI- ACT was a
hypothetical protein. Upon further inve stigat ion, the second BLAST hit
for the am ino acid sequence, the presence of well-curated protein
functional domains wi thin the amino acid sequence, and the cellular
location of the am ino acid sequence were all indi ciati ve of alanine
racemase as the protein. As su ch, the proposed annotation is a
alanine racemase.

Kytococcus sedentarius07480:
The initial proposed product of thi s gene b y G ENI-ACT was tRNA
threonylcarbamoyladenosine b iosynthesis protein TsaB . This
gene product proposal was supported by the top BL AST hi ts for the
amino acid sequence, the presence of well-curated functional domains
within the amino acid sequence, the cellular lo cation of the amino acid
sequence,and the enzymati c function of the amino a cid sequence. As
such, the proposed annotation is a tRNA threonylcarbamoyladenosine
biosynthesis protein TsaB.

The investigation of three genes (K sed_07450, Ksed_07480, and
Ksed_07490) from the marine bacteria, Kytococcus sedentarius, have
been manually annotated with the assis tance of the GENI-ACT
(Genomics Educational National Init iative – Annotation Collaboration
Toolkit) . The Genbank database uses an automati c method o f
predicting gene presence and function. Manual annotation is used to
confirm, reject, or reassign the name and function of the inve stigated
gene.Annotation i sa chieved by co mparing proteinsofo ther organisms
by examining simi larities in amino a cid sequences (sequence based
similarit ydata), s tructure based e vidence, and cellular lo caliza tion data .
In most ca ses, the annotated genes did not di ffer from the Genbank
predicted function.However,one h ypothetical gene (K sed_07450) may
actually be alanine racemase.

Except for Ksed_07450, The GENI-ACT proposed gene
product did not differ signif icantl y from the proposed gene annotation
for each of the genes in the group and as su ch, the genesappear to be
correctly annotated by the computer database.

Sims et al. (2009). Complete genome sequence of Kytococcus 
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Figure I. Gene neighborhood from IMG-edu. The 
genes studied are in the red ovals

Figure II. 
Scanning 
electron 
Micrograph of 
Kytococcus 
sedentarius 
(Sims et al., 
2009) 

Figure III. 3D image of alanine racemase. 

Kytococcus sedentarius07490:

The initial proposed product of thi s gene by G ENI-ACT wa s
ribosomal-protein-alan ine N-acetyltransferase RimI . This gene
product proposal was supported by the top BL AST hit s for the
amino acid sequence, the presence of well-curated functiona l
domainswithin the amino a cid sequence, the cel lular location of the
amino acid sequence,and the enzyma tic function of the amino a cid
sequence. A s su ch, the proposed annotation is riboso mal-protein-
alanine N-acetyltransferase RimI.

Figure IV. WebLogo of T- Coffee Multiple Sequence Alignment 
output for Ksed_07480 showing regions of high conservation of 
amino acid sequences.

Figure V. TMHMM output displaying the absence of a trans-
membrane protein in Ksed_07490.

Figure VI. SignalP output displaying the absence of signal 
peptide in Ksed_07490.

Methods and Materials 

Locus Tag BLAST Prediction Proposed Annotation

Ksed_07450 Hypothetical protein Alanine Racemase

Ksed_07480
tRNA 

threonylcarbamoyladenosine 
biosynthes is  protein TsaB

tRNA 
threonylcarbamoyladenosine 

biosynthes is  protein TsaB

Ksed_07490 ribosomal-protein-alanine N-
acety ltransferase RimI

ribosomal-protein-alanine N-
acety ltransferase RimI


