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Two separate genes from the microorganism Kytoco ccu s sedentarius
(Ksed_09850 and Ksed_09830) were anmotated using the collaborative
genome annotation websitt GENIFACT. The Genbank proposed gene
product name for each gene was assessed in terms of the general
genomic in formation, amino add sequence-based smilarity data,
struclure-based evidence from the amino add sequence, cellular
localization data, potential alternative open reading frames, structure-
based evidence, enzymati ¢ function, gene duplication and degradation,
evidence for horizontal gene transfer, and RNA. The Genbank
proposed gene product name did not difler significantly from the
proposed gene annotation for each of the genes in the group, but we
propose a new start codon for Ksed_09850.

Kyto coccus  sedentarius is a sricy aerobic, non-mofile, non-
encapsulated, and non-endospore forming gam posiive co cooid
bacterium, found predominanty in tetrad formation. This organism is
dassified asa chemoheterotroph,a sitrequiresme thionine and se veral
other amino add s for growth. Originally isolated from a microscope
side submerged in sea water in 1944, Kyto coccus sedentarius grows
wellin sodium chloride atconcentrations less than 10% (wh).

According to Sims et al. (2009), Kyococcus sedentarius is a
microorganism of interest for several reasons. This bacterium is a
natural source of the oligoketide antibiotics monensin A and monensin
B (Sims et al., 2009). Kytoco ccu s sedentarius has been implemented
asthe e tiological agentof a number ofopportunistic infe cions including
valve endocarditis, hemorrhagic pneumonia, and pitted keratolysis
(Sims et al., 2009). Finally, the ph ylogeny of this microorganism is a
source of interest, as it isa member of the family Dermaco cca ceae
within the actinobacterial suborder Micrococcineae, which has yet to
have been thoroughly studied utiliing bioin formatics (Sims et al .,
2009).

Modules of the GENFACT (hf W /) were used to
complete Kyto coccus sedentarius genome annotation . The modules
are described 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

it located in the genome?

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

Is my sequence similar to
other sequences in
Genbank?

Module 3- Cellular
Localization Data

Gram Stain, TMHMM,
SignalP, PSORT, Phobius

Is my protein in the
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?
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DNA Coordinates 1017189..1017623
Basic Information DNA_Length 435 Base Pairs
Amino Acid Sesuence Length 144 Amino Acids
©0Gs cdo5829 (Sortase_E)
Sequence Based Pfam04203 (Sortase)
Similarity TCOFFEE Moderately vell conserved
WEBLOGO Moderately well conserved
Transmembrane Helices 0
Cellular Localization Signal Peptide 1
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Extracellular

Module 5- Structure-Based
Evidence

Module 6- Enzymatic
Function

Module 7- Gene Duplication/
Gene Degradation

Module 8- Evidence for
Horizontal Gene Transfer

Module 9- RNA

TIGRfam, Pfam, PDB
KEGG, MetaCyc, E.C
Number,

Paralog, Pseudogene

Phylogenetic Tree,

RFAM

Are there functional domains
in my protein?

In what process does my
protein take part?

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

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

Does my gene encode a
functional RNA?

Altemative ORFs 1017181..1017623

TIGR01076 (Sortase Family
Protein)
PF04203_(Sortase Family
H46, F54, 7107, C108, R118

= 4D70 (Clostdium perfingens.
Sortase DS transpeplidase)
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Kytocoocus _sedentarius09850: Annotation

For this gene, with and withoutthe Alternate Open Reading Frame,all
ofthe database s show the same result All of the database s show that
it produces a sortase family protein. Sortase_E is the most probable
sortase familyprotein that isproduced since itis the top COG hit and
had a E-value of 2.26e-36.Despite the con sensus regarding the family
ofproteinitproduces, whatexa ct sortase familyprotein it produces is
harder to predictbecause there is a mu ch smaller consensu sbetween
the databases regarding the exadt product Never the less, the gene
Ksed_09850 produces a sortase family protein based on this
annotation.
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The Enzymatic Function of Sortase:

bridge of peptidoglycan + H,0

Figure 1.2- This is the Me taCyc pathway map for Sortase A. Although
itis not certain that this gene produce Sortase A, all sortase family
proteinsfun ction in a similar fa shion. Acoording to Wikipedia, sortase
proteins “modify surface proteins by recognizng and deaving a
carboxyl-terminal.”

The Alternate Open Reading Frame for Ksed 09850:

As noted above this gene was called incorreciy and an Alternate
Open Frame Reading Frame was found. Upon completing the
Cellular Localization Data for this gene, as it was called by the gene
caller, the location of the gene was unknown. According to the
databasesitwas non cytoplasmic,and did contain any signal peptides
oranytfransmembrane helices. The se were odd resultsbe cause it led
to agreatuncertainty regarding the location ofthe protein.

A possible Alternate Open Frame Reading was found. It was eight
base pairs upstream from the called start codon by the gene caller.
After testing the Cellular Localiza ion data module again,a signal
peptide was found by Signal P. Thisthe presence of a signal peptide
allowed the protein to be lo cated outside the cell. This Alternate Open
Reading Frame (AORF) was citical in confrming Ksed_09850's
annotation. Containing a signal peptide made Ksed_09850 predicted
production ofa sortase famil yprotein logical. Figure 1.3 and 14 show
the efiect of the AORF on the SignalP results.
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Kitococous _sedentarius09830 Annotation:

The initial proposed product of this gene was an aspartyl/glu tamyi-
tRNA(Asn/GIn) amido transferase subunitB,and the inve stigation o fthis
gene has proved this to be the case. All of the hits in BLAST were of
the same product or of just glutamy-tRNA amidotransferase. This
information, along with the resultso f the phylogenetic tree analysis and
compared ortholog neighborhood reginsofo ther organisms show tha t
this gene product and this gene are not a result of horizontal gene
fransfer, but rather originate roma common ance stor. Thisdata is also
supported through the gene products Pfam family o f GatB_N, which
providesa means for the formation ofglu taminyl- tRNA(GIn) through the
fransamidation of misacylated glutam yi-tRNA(GIn) in organisms which
lack glutamin y-tRNA syntheta se., which correlates to the proposed
annotation.As thisproduct ma ybe observed in Homo sapiens as we |,
the common ance stor may be ba ¢k chronologically far. This gene
appears to be linked to gatA and gatC genesas well, in a gatC AB
complex, as shown in the ortholog neighborhood regions depicted
below in Figure 2.1

Figure 2.1 - As depicted above,the genewas foundto be consistentl y li nke dwi th
gatA and gatC to make gatCAB, with each of the subunits working together to
create the amidotransferas e.

The Function of aspartyiglutam y-tRNA(Asn/GIn) amidotransferase
subunit B:

Amidotransferase are inwolved in fransamidation, which is the transfer
of an amide group from one compound to another. Aspartyl/glu tamyi-
tRNA(Asn/GIn) amidotransferase  subunit B is involved in the
rransamidation of L-glutamy-tRNA(GIn) and L-asparty-tRNA(Asn) to
L-glutaminyi-tRNA(GIn) and L-asparaginy-tRNA(Asn), respectively.
The amide group is transferred from L-glutamine for both processes.
This ocaurs in two steps: first, with glutamyl-tRNA(GIn) sythetase
generating a misacylated L-glutamyi-tRNA(GIn) spedies, then with the
glutamy-tRNA(GIn) amidotransferase transferring the proper amide
group. This willoccur in organisms that lack either or both of

asparaginyl-tRNAor glutaminy-tRNA synthetases. The MetaCyc
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pathwayis depicted below in Figure 2.2
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Overall, the aspartyliglutam y-tRNA (Asn/G In) amidotransferase subun it
B works with subunits A and C to metabolize L-Asparagine and L-
glutamine and the formaton of L-glutamy-tRNA(GIn) and L-
asparaginy-tRNA(Asn), as is depicted in the KEGG Pa thway map in
Figure 2.3 below.
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Figure 2.3. The KEGG Pathway Map of Alanine, Asparate and Glutamate
Metabolism.

The Geni-Adt proposed gene product did not differ significantly from
the proposed gene annotation for each of the genes in the group and
as such, the genes appear to be corredy annotated b y the computer
database. These results support that Ksed_09380 forms an
aspartyligluta myl-tRNA(Asn/GIn) amidotransferase subunit B while
Ksed_09850forms an uncertain sortase family protein.
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