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Kytococc us sedent arius is a gr am positiv e bact erium that
produc es cert ain ant ibiotics. It is aer obic and r equir es
some amino ac ids for growth. This bacter ium was orig inal ly
found in a marine env ironment. Even though it is often
over looked it is k nown t o have c aused ser ious i llness es
such as v alv e endocar ditis and pneum onia It als o c aus es
foot odor and pitting of foot calluses (pitted kerato lysis)
(Sims 2009; James 2012) .

Figure 1. Left panel, sc anning electr on m icrograph of
Kytococc us sedentarius. Right panel, pitted kerat olys is of
the sole of the foot, caused by K. sedentarius.

Ksed_19620 was identified as an as part ate kinas e pr otein;
its function is to tr ansfer a phos phate gr oup from ATP to L-
aspartate . BLAST s howed that th is pr otein is m ost sim ilar
to other as partat e kinas e pr oteins identified in m any other
bacter ia l species. In addition to B LAST, other programs
(as listed in Materials and Methods) wer e used to analyz e
and annotate the gene Ksed_19620, includ ing W ebLogo,
cellular localization, duplication , and enzymatic function.
Ksed_25490 was als o identified as an aspartate kinase. It
was found to be most simi lar to a pr otein sequenc e from
Holophaga foetida with a high degree of s imi lar ity to many
other bacter ia l prot ein sequences as shown by the e- va lue
1e-148. This gene was char acter ized using the sam e
methods as for Ksed_19620.

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

Two genes from the m icroorganism Kytoc occ us
sedentar ius (Ksed_19620 and 25490) were annotated
using the col labor ative genome annot ation webs ite GENI-
ACT. The Geni-Act propos ed gene product identific ation
for eac h gene was exam ined in terms of the genera l
genomic inf ormation, amino acid sequenc e-based
similarity data (BLAST, CDD, T-Coffee, and WebLogo),
structure- bas ed evidence from the amino acid sequenc e
(TIGRfam and Pfam), cel lular local izat ion data (TM HMM,
SignalP. and P hobius), enzymat ic function (KEGG,
MetaCy c, E.C. num ber), gene dulp lic ation (para log), and
evidenc e for horizont al gene transfer. The Genbank
propos ed gene pr oduct name did not differ significant ly
from the propos ed gene annot ation for eac h of the two
genes studied. Therefore, the genes appear to be hav e
been correctly identified by the computer program.

The GENI-ACT proposed gene products did not differ 
significantly from the proposed gene annotation for each of 
the genes analyzed and as such, the genes appear to 
have been correctly identified by the computer program as 
follows:
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Figure II – Pairwise alignment of Ksed_19620 and 25490 
amino acid sequences

Figure VI – Ksed_19620 and 25490 have the same
E.C. number, 2.7.2.4, shown in the black box in
the glycine, serine, threonine metabolism pathway.

Figure III

Figure III - The top panel shows part of the WebLogo for 
Ksed_19620, showing fairly highly conserved amino acid 
sequence.  The bottom shows the two domains identified 
in this protein.

Figure IV - The top panel shows part of the WebLogo for 
Ksed_25490, showing fairly highly conserved amino acid 
sequence.  The bottom shows the two domains identified 
in this protein.

Gene Locus Geni-Act Product Proposed Annotation

19620 Aspartate k inase Aspartate k inase

25490 Aspartate k inase Aspartate k inase

Modules Activities Questions Investigated
Module 1- Basic 
Information Module

DNA Coordinates and 
Sequence, Protein 
Sequence

What is the sequence of my gene and 
protein?  Where is it located in the 
genome?

Module 2- Sequence-
Based Similar ity Data

Blast, CDD, T-Coffee, 
WebLogo

Is my sequence similar to other 
sequences in Genbank?

Module 3- Structure-
Based Evidence

TIGRfam, Pfam, PDB Are there functional domains in my 
protein?

Module 4- Cellular  
Localization Data

Gram Stain, TMHMM, 
SignalP, PSORT, 
Phobius

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

Module 6- Enzymatic 
Function

KEGG, MetaCyc, E.C. 
Number, 

In what process does my protein take 
part?

Module 7- Gene 
Duplication/Gene 
Degradation 

Paralog, Pseudogene Are there other forms of my gene in the 
bacterium?  Is my gene functional?

Module 8- Evidence for  
Horizontal Gene 
Transfer

Phylogenetic Tree, Has my gene co-evolved with other 
genes in the genome?

Final Annotation Review data from all 
modules

Does the student proposed name of the 
gene agree with that proposed by the 
automated computer annotation?  Are 
any changes proposed to the pipeline 
annotation?

Kytococcus sedentarius 19620:
Com par ison to the non-r edundant prote in database using
prote in BLA ST showed that Ksed_19620 is most similar
to other identified aspartate k inase prot eins and that it
has an e value of 2e-171. This is a very high v alue whic h
means that the compar ed prot ein sequences ar e very
similar. WebLogo als o illustrated that it was high ly
cons erved throughout. It most likely is in the cytoplasm
sinc e no transmembr ane dom ains or signal sequenc e
were identified.
Kytococcus sedentarius 25490:
Com par ison of the amino acid sequenc e of Ksed_25490
to the non-r edundant pr otein databas e using BLAST
showed a high degr ee of sim ilar ity to other aspartate
kinase prot eins found in many other bacteria l spec ies.
Like Ksed_19620, it contained 2 functional dom ains, and
is loc ated in the cytoplasm, as expected giv en its function
in amino acid metabolism. These two genes, whi le not
identica l, wer e found to be paralogs and cat alyz e the
same reaction. Their E.C. number is 2.7.2.4.

Figure V – Amino terminal end of the HMM logo showing
highly conserved residues in this protein family.


