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A group of consecutive 6 genes from the microorganism Kjyto coccus
sedentarius (Ksed_07190 - Ksed_07240) were annotated using the
oollaborative genome annotation websitt G ENI-ACT. The Genbank
proposed gene productname for each gene was assessed in terms o f
the general genomic information, amino add sequence-based
similarity data, stucture-based evidence from the amino acd
sequence, cellular lo calization data, potential alternative open reading
frames and the possibility of horizontal gene transfer. The Genbank
proposed gene product name did not differ significanty from the
proposed gene annotaton for most of the genes in the group.
Ksed_07190is mo st likely a h ypotheti cal gene. Otherwise, the genes
appear to be correcy annotated by inthe database.

The Kytoco cou s sedentarius bacterium is an aerobic, free-living,
non-motile bacterium. Ithas a High GC content 0f72 %. Thatis gram
posiive andisolated foman marine environment Methionine, along
with other amino acdds in the medium, are essential for growth.
Kyto coccus sedentarius is found in the Dermacoccaceae family. It is
known for the producion of oligoketide antbiotics. It is an
opportunistic pa thogen; causing valve endocarditis, hemorrhagic
pneumonia,and pitted keratol ysis. The optimal growth ttmperature is
around 25-35 degees celsius in a NaCl (sodium chloride)
ooncentrations up to 10 %. It does not form spores, and its GPC in
the tetrads.

The main purpose of the study was to annotate the assigned
genes (Ksed_0719-07240). Through annotation, cell locaton and
establishment of whether the genes were hypothetical or fun cioning,
were determined. Another purpose o f this project was to add further
knowledge regarding Kytococous sedentarius to the sdence
community.

Figure 1: Ascanning electron
micrograph of Kytococous
sedentarius showing the
charaderisic cuboidal growth
pattern of the individual bacterial
cells (Sims et al., 2009).

Figure 2: Gene neighborhood ofKsed_07190 - Ksed_07240
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Modules of the GENI-ACT (http://www.geni-act.org/) were used
to complete Kytococcus sedentarius genome annotation. The
modules are described below:

" Modules | Activities Questions

Modue 1 - Basic Information | DNA Coordinates and Sequence, ma;;';ffm""“;; fm
Modue Protei Sequence e

Is my sequence similar to other

Module 2 - Sequence-8ased | g o 7.offee, WebLogo

Similarity Data sequences in Genbank?
Moduke 3- Structure-Based ‘Are there functional domains in my
B TIGRfam, Pfam, PDB 5
Modul 4-Celuar | Gram Stan, THHMM, Signal, | 57 POt 1 e efopasn
Localization Data PSORTD, Phobius i
Module 5 - Aemative Open |  IMG Sequence Viewer for m&m;;mwnm“;m
Reading Frame Allerate ORF Search ity

Module 8 - Evidence for
Horizontal Gene Transfer

Has my gene co-evolved with other
genes in the genome?
Does the student proposed name
of the gene agree with that
proposed by the automated
fra e Review data fom alOduks | ¢ ter annotaton? Are any
changes proposed {0 the pipelie

Phylogenetic Tree

Kvto coccus _sedentarius 07190: Protein BLAST resulted in a top hit
indicating a hypothetical protein;an organism known as [Te ssaracoccus
sp. SIT6]. BLAST hit #2 agreed with the predicted gene product by
GeniAdt; an ABC transporter permease protein. Pfam results indica ted
the gene waspartof the F tsx famil ywith 4 dan members. THMM had 10
predicted transmembrane helices. PSORT-B showed a cytoplasmic
membrane soore of 10.0, the highest possible score. Phobiusgenerated
a graph illustratng mo sty transmembrane. The absence ofa signal
peptide predicted in SignalP indicating it does notleave the cell.
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Figure 3: Panel A, showing the transme mbrane domains. Panel B,
showing external domains for Ksed_07190, a hypothetical gene.

Kvto coccus _sedentarius 07200: According to BLAST the top hitisa
macrolide ABC transporter ATP-binding protein and the organism is
Tessaracoccus sp. SIT6. The second top hit is macrolide ABC
fransporter ATP-binding protein and the organism is Propionibacterium
propionicum. The WebLogo sequence logo for this gene is well
conserved. The Gram stain of the microbe is Gram-Positive. PSORT-
B final prediction is Cytoplasmic membrane.

Figure 4 3D structure of ABC transporter (ATP-binding domain of ABC
transporters from Wikipedia, 2016)
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Kytococcus sedentarius 07210: The predicted gene product by
GENIACTwas histidine kina se. BLAST results from SwisPort correlate
with the predicted gene. Signal ransduction histidine kinase was the
top hit from COG.

Kytococcus _sedentarius 07220:The original gene predicted by
GENIACT wa sa response regulator with a Che Y-like re ceiver domain
and HTH DNA-binding domain. The Pfam prediction was a response
regulator receiver domain; baderial regulatory proteins, luxR family.
The assessment of the BLAST resulted in the top gene produdt hit o f
DNA-binding response regulator. The COG sare in the same family as
the original genes predicted. The WEBLOGO was well conserved
indicating a match.

Figure5: Top COG hitKsed 07220

Kytococcus _sedentarius 07230:GENIACT initially proposed
methionine-S-sulfoxide reductase a s the gene product BLAST results
correlated with the initial gene produdt protein. The Web Logo of this
spedfic gene was highly conserved; indicating a good indication of a
matching protein function. Pfam, COG hitsand the HM Mlogo all concur
with the proposed gene product initially stated by GENFACT.

Figure6: BLAST results for Ksed-07230 NR database

Kytococcus sedentarius 07240: s located on the top strand ofthe
DNA. The top BL AST hit for the amino acid sequence identified the
gene as an organism called Demetria ferragena. The gene product
name is daunorubicn resistan ce protein DrrA family ABC transporter
ATP-binding protein.  Kytoco ccus  sedentarius is a gram-positive
baderia with no transmembrane helices according to the TMHMM
results.  This protein is most likely Non Cytoplasmic. Coordinates
723990.725008 have a Shine-Dalgarro region in front of them, this
shows a high probability of it having a start codon unlike the
coordinatesproposed by IMG/EDU. The gene Ortholog Neighborhood
Region of Ksed_07240 using IMG/ER looks smilar to the same
neighborhood in dosel yrelated bacteria with no evidence for horizonta |
gene transfer. Ithad 72% GC - similar distribution with no indication
of horizontal gene transfer.
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Figure 7: Kytococcus sedenfarius 07240 WebLogo illustrating highly
conserved amino acid sequences. Daunorubicin resistance proteinDrrA
family ABC transporter ATP-binding protein.

The GENFACT proposed gene product did notdiffer significanty from
the proposed gene annotation for mo st of the genes in the group and
as such, the genes appearto be correcly annotated b y the computer
database. Ksed_07190 is the e xception and may be a hypothetical

gene.
Gene Locus Geni-Act Products Proposed Annotation
hypothetical protein [Tessaracoccus sp.
Ksed 7190  Predicted permease SIT6)
ABC-type antimicrobial peptide transport  macrolide ABC transporter ATP-binding
Ksed_7200 system ATPase component protein

Ksed 7210 histidine kinase
response regulator containing a

histidine kinase. *Limited data researched. |

CheYikereceiver domain andan HTH  DNA-binding transeriptional regulator, CsgD
Ksed 7220 DNA%inding domain family

Peptide methionine sulfoxide reductase
Ksed 7230 methionine-S-sulfoxide reductase MsiA

daunorubicin resistance ABC transporter  daunorubicin resistance ABC
Ksed 7240 ATP-binding subunit transporterATP-binding subunit

ATP-binding domain of ABC transporters from Wikipedia, 2016
Sims et al. (2009). Complete genome sequence of Kytococcus
sedentarius type strain (541T).Standards in Genomic Sciences,
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