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Agroup o f4 genes from the microorganism Kytoco ccu s seden tarius
(Ksed_07740, Ksed_07780, Ksed_07850, Ksed_07860) were
annotated u sing the collaborative genome anno tation website GENI-
ACT. The Genbank proposed gene product name for each gene
was assessed in terms ofthe general genomic informa tion, amino
add sequence-based similarity data, cellular localizaton data,
alternative open reading frame and the struclure-based evidence
from the amino acdd sequence. The Genbank proposed gene
product name did notdifer significantly from the proposed gene
annotaton for each of the genes in the group and as such, the
genes appear to be corredly annotated by in the r database.

Kytococous  sedentarius is a stricly aerobic, non-mofile, non-
encapsulated, and non-endospore forming gram positive - coccoid
bacerium, found predominantly in tetrad formation. This organism is
dassified asa chemoheterotroph, as it requiresmethionine and
several other amino acds for growth. Originally isolated from a
microscope slide submerged in sea water in 1944, Kytococcus
sedentarius growswell in sodium chloride at concentrations less than
10% (WA).

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 antbiotics monensin Aand
monensin B (Sims et al, 2009).Kyococcus  sedentarius has been
implemented as the etiological agentof a number of opportunistic
infections induding valve endocarditis, hemorrhagic pneumonia, and
pitted keratolysis (Sims et al., 2009). Finally, the phylogeny of this
microorganism is a source of interest, as itis a member of the family
Dermacoccaceae within the actinobacterial suborder
Micrococcineae, which has yet to have been thoroughly studied
utlizing bioinformatics (Sims et al., 2009). The genome has been
sequenced and contains 2,785,024 bp.

Fig. 1. The4
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Modules of the GENFACT (hifp/www -actorg/) wereused to
complete Kytococcus  sedentarius genome annotation . The
modules are desaribed 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

itlocated in the genome?

Module 2- Sequence-Based  Blast, CDD, T-Coffee,
Similarity Data WebLogo

Is my sequence similar to
other sequences in
Genbank?

Gram Stain, TMHMM, Is my protein in the

SignalP, PSORT, Phobius  cytoplasm, secreted or
embedded in the
membrane?

Module 4- Alternative Open  IMG Sequence Viewer For  Has the amino acid

Reading Frame Alternate ORF Search sequence of my protein been
called correctly by the
computer?

Module 3- Cellular
Localization Data

Module 5- Structure-Based ~ TIGRfam, Pfam, PDB Are there functional domains
Evidence in'my protein?

Kytococus sedentarius Ksed 07850:

The initial proposed product by GEN FACTwasa Tryp tophan TRNA
Ligase. Psortb predicted this protein is found in the cytoplasm.
TMHMM and Phobius did not find transmembrane helixe s(meaning
not likely to be in cytop lasm membrane). SignalP and Phobius did
not find signal peptide s on the protein ( meaning not likely to be
secreted to the outside o f the bacterium). Therefore it is most likely
found in the cytoplasm. The graph below shows the start codon
(red) has a Shine-Dalgarno (SD) sequence upstream. Looking
back at the T-COFFEE results suggested there might be some
codons missing compared to other proteins in the alignment. |
tested an upsream start codon that also had an SD sequence
(arrow) and found it gave a BLAST hit with a slighly higher score
and lower E-value, suggestng the start codon may have been
called incorrectly. | found the protein isan enzyme used asa
catalyst in the chemical reacton ATP + L-tr yptophan + tRNATrp
AMP +diphosphate +L-tryptophy-tRNATrp

7 GCCCAGCAGOOBEGCOGCEACEGTGCGCCTTCOAGT GACKGRRTGACCCCAT GAGCECT
M GBEGTGeT TCACTSTCTTAGTGCOGT AGTERERE
4 T L L

761 GACCCCAATCCOAGOTTCOAGCATGAGEGARGCCCTGTGEST GTTCTCOOGOAT GOAGOCT
73291 CTGGGGTTAGGGTCOARGGTCGTACTCCCTTGGGGCGCCCACAAGAGGCCGTACGTCEBE
& Rt o i i AR S S e THO S TR
E e L PSSP N

Fig. 2. Altemate Open Reading Frame Module results for Ksed 07850. The start
codon indicated by the amow gave resulted in aprotein having a higher score and
lower E-value compare to the original start codon.

Kytococcus sedentarius Ksed 07780:

The iniial proposed product of this gene by GENI-ACT was a
photosystem reaction center subunit H.  The top BLAST h it
supported this finding (Figure 3). PSORT-B predicted this protein is
located inside the cytoplasm, with a final predicion of 7 .50, which
was further supported by the re sults of SignalP, TMHMM, as wellas
Phobius. Signal P predicted that there is no signal peptide . TMH MM
prediced that this protein has no fransmembrane helixes. The
Phobius re sults supported the results of SignalP and TMHMM, and
allthree results,when put toge ther,prove tha t this membrane has to
be cytoplasmic.The web logo show s that the beginning and end of
the sequen ce are relatively conserved while the middle isnot very

photosystem reaction center subunit H [Arthrobacter sp. M2012083]
Sequence ID: reflWP_017198868 1] Length: 276 Number of Matches: 1

Range 1: 1 to 268

Score Expect M Tdentities Positives Gaps
200 bits(532) 4e-62 Compositional matrix adjust. 137/282(49%) 167/282(59%) 24/282(8%)

Figure 3. The top nr BLAST hit for Ksed 07780,

Kytococcus sedentarius Ksed 07860:

The initial proposed product of thisgene by GEN F-ACTwa san
RNALigase enzyme thatis used in the sugarand pho sphate bonds
that are used in replicaton. This gene producd proposal was
supported by the top BL AST hits for the amino a dd sequen ces, the
presence of well- curated functional domains within the a mino add
sequence s, and the cellular lo cation of the amino acd sequences.
Based on the results found by the various sources, it can be
conduded that Ksed_07860 is found in the cytoplasm of a cell, due
to its soore being 7.50. This gene is not very conserved in the fir st
half of the sequence, butis wellconserved in the last half.
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Fig. 4. The Phobius ear
results for Ksed 07860 z
showing a lack of
transmembrane  helixes
and asignal peptide,
consistent - with its being
found in the cytoplasm.

Fig. 5. Theamino teminal portion of the Weblogo for Ksed_07860

Kytococcus sedentarius Ksed 07740:

The initial product proposed by GENIFACT was a CoA Succdnate
Ligase subunit alpha. PSORT-B predicted tha t the protein would not
be found in the cytoplasm, while TMHMM and Phobius searche s did
not yield any transme mbrane helices, therefore it is unlikely to be
found in the cytoplasm me mbrane. PSORT could not deter mine the
cellular lo caliza ion. Sin ce the enzyme functions in the dfrate cycle,
the protein is likely to be found in the cytoplasm. Thisis indicative of
an excrefory prote in, one which is produced within the ba cerium and
then released.

Fig. 6Phobius results for
Ksed_07740 showing a lack of
a signal peptide or
fransmembrane  helixes.

Fig. 7Red indicates the
location of Ksed 07740 in
the citrate cycle.

The GENFACT proposed gene productdid notdiffer significanty from
the proposed gene annotation for three ofthe genesin the group.
Ksed_07850 was originally annotated asan uncharacterized
oonserved protein,but our data suggest that it might more correclly be
annotated as photosystem reaction center protein H. Further workwill
need to be done to confirm that finding.

Gene Locus Geni-Act Gene Products Proposed  Annotation
07740 succinyl-CoA synthetase Succinyl-CoA synthetase,
(ADP-forming) alpha subunit alpha subunit
07780 conserved reaction center
protein protein H
07850 RN, RN,
synthetase synthetase
07860 2-5'RNA ligase 2-5'RNA ligase
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