% University at Buffalo The State University of New York | REACHING OTHERS

Annotation of the Kytococcus sedentarius Genome from DNA Coordinates 06950 to 06960

*John Durrenberger, *Louisa lzydorczak and Paul Weber

Ambherst Central High School and the Western New York Genetics in Research Partnership

* indicates the same effort

A group of consecutive 7 genes from the microorganism Kyto coccus
sedentarius (Ksed_06950 - Ksed_06960) were annotated using the
oollaborative genome annotation website GENI-ACT. The Genbank
proposed gene productname for each gene was assessedin terms of
the general genomicinformation, amino a dd sequence-based similarity
data, structure-based evidence from the amino add sequence, cellular
localization data, poten fial alternative open reading frames, enzymatic
function, presence or absen ce of gene duplication and degradation, the
possibility o f horizontal gene transfer, and the producton of an RNA
product The Genbank proposed gene product name did not differ
significantly from the proposed gene annotation for each of the genes
inthe group and as such, the genes appear to be corred yannotated
by inthe nr database.

Kyto coccus  sedentarius is a sricy aerobic, non-mofile, non-
encapsulated, and non-endospore forming gam positive oo cooid
bacterium, found predominantly in tetrad formation. This organism is
dassified asa chemoheterotroph,a sitrequiresme thionine and se veral
other amino acid s for growth. Originally isolated from a microscope
side submerged in sea water in 1944, Kylo 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). Kyfoco ccu s sedentarius has been implemented
asthe e tiological agentof a number ofopportunistic infe ciions 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 utilizing bioin formatics (Sims et al .,
2009).
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Genes used in ou anmtaton

This re search poster contains informaton about two genes in
Kyto coceus sedentarius, Ksed_06950 and Ksed_06960. As seen
above, they are next to each other in the gene sequence. Their
proposed products are adually similar. They are both ABC-type
fransporters. Also, as seen above, the genes are about the same
length and pointing in the same direction. If the arrowsare pointing to
theright, it means the genes are on the forward strand of the DNA.
The products proposed by the computer for other surrounding genes
are similar to these proposed produds. This area of the genome
seems to have to dowith phosphate binding and fransport.

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

Module 6- Enzymatic KEGG, MetaCyc, E.C
Function Number,

In what process does my
protein take part?

Module 7- Gene Duplication/ ~ Paralog, Pseudogene
Gene Degradation

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?

Does my gene encode a
functional RNA?

Module 9- RNA RFAM

Kitocooous _sedentarius06950 (John):

The iniial proposed product of this gene by GENFACT was a ABC-
type molybdate transport system,permease component This gene
productproposalwas supported by the top Bla st hits for the amino
add sequence. With a relatively low e value making it the mo st
similar to Ksed_06950. Here isthe image
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The top gene productwasPhosphate ransport protein from
Mycobacterium bovis. With an alignmentlength 0f284. And a E
value of9e-62 and a max score and a min score 0f205.

Ksed_06950 graphical blast results
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Ksed_06950 did not have a lot of blast hits inthe Swis_Prot dabase
(above). However,manyhits with high scores and low E values
corresponding to phosphate ABC transporter permease subunit PstC
were found in the nr database.

Kvtococcus _sedentarius06960 (Louisa

The iniial proposed product of this gene by GENFACT was a
phosphate ABC transporter membrane protein. This gene product
proposal was supported by the top BLAST hits for the amino add
sequence. The image below shows the amino add sequence for this
gene compared with the amino add sequence for phosphate ABC
fransporter permease [Citrico ccu s sp. CH26A]. With a very low e-value ,
these proteins are very similar to one another, though they are found in
difierent organisms.

1st hit:

phosphate ABC transporter permease (Citricoccus sp. CH264]
Sequence 10: WP 010143601 1] Length: 304 Number of Matches: 1
1:20t0 392
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The following image is another BLAST hit with a verylow e-value.This
protein fromanother organismis similar to what the computer predicted
for Ksed_06960's product, both in name and sequence.

phosphate ABC transporter permease [Serinicoccus marinus]
e 0: (=W _022025372 1] Length: 385 Mumber of Maches:

Range 1: 6 to 382 G

AAGYNAATINNPFEG
LVA GY Mk Fod
TAPLLVATGYARGLIMNAFDGPHA

Also, results were found in BLAST in the swissprot database with low
e-values that supportthe proposed product and swissprot hasless
information butmore reliable information than nr.

This next image shows the sections of the amino add sequence that
are ransmembrane, intracellular and exracellular. There are many
places, seeninred, where the protein crosses the membrane. There
are afew large gaps between these crossings, however,where the
proteinis outside of the membrane.

transmembrane nside outside

The CytoplasmicMe mbrane score in PSORT-B was also relatively
high. It was 10.00, while Cytoplasmic, Cellwall and Extracellular
soores were all zero. The PSORT-B final predicton was
Cytoplasmi cMembrane 10.00. There isa Shine-Dalgarno sequence 5
fo 15 bases upstream of the start codon. Also, names found in
TIGRFAM, COG names and names of paralog gene produdts in
Kyto coccus sedentarius were found that are similar to the name o f
the proposed product.

The GENI- ACT proposed gene produd did not differ significantly from
the proposed gene annotation for each of the genes in the group and
as such, the genes appearto be correcly annotated by the computer
database.

For Ksed_06960, the proposed product is the same as what the
computer called: phosphate ABC ftransporter membrane protein. The
blast hits with low e-values support this condusion. The TMHMM
posterior probabiliiesgraph supports the idea that the proteinis found
inthe membrane. The large gaps could have physiological functionsor
be places where the amino adds wrap around, puting certain
fransmembrane secions ne xt to each other that aren’t shown next to
each other in the graphical representation. Also, the shine-dalgarno
sequence 5 to 15 bases upstream of the start codon suggests that the
amino add sequence of the protein has been called correctly by the
computer.
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