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A group of consecu five 2 genes from the microorganism Kyto coccus
sedentarius(Ksed_06850 and Ksed_06860) were annotated using the
oollaborative genome annotaton websitt GENIFACT. The Genbank
proposed possble results of each gene in terms of the general
genomic in formation, amino add sequence-based smilarity data,
structure-based evidence from the amino acd sequence, cellular
localization data, poten fial alternative open reading frames, enzymatic
function, presence or absen ce of gene duplication and degradation, the
possbility o f horizontal gene transfer, and the production of an RNA
product Gene 06850 is responsible for work a sso dated with DNA
repair, inramolecular recombination, transcripton and fransport of
nudeotides. Gene 06860 is responsible for breaking down ATP to gain
energyfor fransportation. The Genbank proposed gene product name
did notdiffer significant'y from the proposed gene annotation for either
of the genes in the group and as such, the genes appear to be
correcly annotated by in the database.

Kyto coccus sedentarius is an aerobic bacteria and pathogen which can
cause hemorrhagic pneumonia, pitted keratolysis, and valve
endocarditis(Sims et al ., 2009). It isgram-positive and nonmotile , and
is capable of producing pol yketide antibiotics (Pospisil et al.,1998). Its
enzymes which degrade human callus may also be of commerdal use
(Longshaw, Wright, Farrell, Holland, 2002). The organism’s genome
wassequenced and annotated by the DOE Joint Genome In stitute due
toits lacko f dose relatives as wella s this potential medical use . While
the error rate of sequencing is “le ss than 1 in 100,000 (Sims et al .,
2009), annotation can be less accurate, which is why students have
annotated genes manually with the help of databases and search
enginessuch as Pfam and BLAST.

Modules of the GENIACT (hifp /www geni-actorg/) were used to
complete  Kytococcus sedentarius genome annotaton . 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

Module 6- Enzymatic
Function

Module 7- Gene Duplication
Gene Degradation

Module 8- Evidence for
Horizontal Gene Transfer

Module 9- RNA

KEGG, MetaCyc, E.C
Number,
Paralog, Pseudogene

Phylogenetic Tree,

RFAM

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?

Ksed 06850:

Ksed_06850 is a gene formed from 2142 Nudeotides producing 713
Amino Adds. According to Sequence-based Similarity Data of a
sequence blast, this gene is most similar to the Full=Probable ATP-
dependent DNA helicase RecQ in Badillus subfilis subsp. subfilis str.
168. Due to the low E value of 6e-48, it can be inferred that
Ksed_06850 performs the same or a similar action that Full=Probable
ATP-dependentDNAnhelica se ReoQ preforms. The Full= Probable ATP-
dependent DNA helicase RecQ is a Probable DNA helicase, required
for DNArepair and intramolecular recombination. It most likely acts to
help generate single strand-DNA from double stranded-DNA breaks.
The Gene utlizes ATP + H20 = ADP + phosphate in order to make
energy. Ksed_06850 shares genes from the organism Arabidopsis
thaliana which play a role in the repair of DNA, are Important in
genome maintenance, and funcion through catalyzing the reacton:
ATP +H20 —_ADP +_P and thus driving the unwinding ofpaired DNA
and translocating in the 3' to 5' direction . Conserved Domain Database
Search,which in vestigates Amino add to determine similarity,re vealed
that Ksed_06850is similar to Superfamily Il DNA helicase RecQ which
is involved in replicaton, recombination and repair of genetics. The
program TIGRFAM looks at protein families known to have similar
funcions  and  determined  Ksed_06850 is  smilar to
DECH_helichelicase/secretion neighborhood which suggests that this
helicase ma ypla yarole in conjugaltransfer of DNA. Plamre vealed tha t
Ksed_06850 hassimilar protein domains and families with DE AD/DEAH
box helicase, a family of proteins assodated with unwinding_nudeic
add. TMHMM determined that there i's a la ck of helixe sand the protein
isnot a ransmembrane protein. SignalP data conduded thatno signa |
peptide is present. PSORTb determined that the most probable location
of the protein is in the cytoplasm, it may be found with DNA where
previous data suggests. Phobius predicted no trnsmembrane helixes
nor a the presence of a signal peptide, supporting the idea that
Ksed_06850 is found in the cytoplasm.
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Figure 1. The Phobius prediction for the protein produced by Ksed 06850 showing
the lack of transmembrane  helixes and no signal peptide supporting the idea that it
is aprotein that operates the cytoplasm of the cell. This information  supports ~ the
hypothesis that Ksed 06850 isinvolved with DNA.

KEGG and Metacyc determined that the protein created by
Ksed_06850 is invol ved with RNA metabolism (Figure 2). No paralogs
or pseudogeneswere detected. An amino a cid bla st was performed to
locate similar genes in different organisms. From this blast a
Cladogram and Phylogram was produced which indicated that there
was no evidence for horizontal gene tansfer as Kytococcus
sedentarius was placed next to dosely related speces a TreeDyn
phylogenetic tree and a Drawtree radial tree output determined the
same A Chromosome Viewer Heat Map was analysed and the total
genomic percentage was 75% and the genomic percentage of
Ksed_06850 was72% once again determining thatno horizontal gene
transfer occurred Ksed_06850 is notin volved in the production of RNA
as determined by rFam
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Figure 2. KEGG
pathway map for

R s e Ksed_06850
riyrss suggesting that
ptaepion Ksed_06850 (red

e 7"““ text) is part of the
RNA degradosome
in Kytococcus
sedentarius.
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Ksed 06860;

GENFACT inifially proposed that Ksed_06860 produced an ATPase
component of an ABC-type mulfdrug transport system. The ftop
BLAST results induded Badifradn ftransport AT P-binding protein
BcrA and Nod factor export AT P-binding protein |, which means that
they likely ha ve similar functions to my gene. The CDD result also
provided the exact name of the protein produced, and the
WEBLOGO demonstrated that its alignment with these similar
proteinswaswell- conserved, further justifying the initial proposal. My
TIGRFAM search also resulted in subfamilie s of ABC transporters,
the fir st having “daunorubicin resistan ce,” and the second having
“lantibiotic protection.” While | knew what my gene had in common
with other genes, | had no idea what exacly that meant about its
function. Within the Structure-based Evidence module, | used the
Pfam database to determine what exacly “ABC-type multidrug
fransportsystem, ATPa se component’ meant. The protein produced
by this gene is parto f the ATP-binding domain of ABC transporters.
These are inwolved in active transport, utlizing ATP to move many
compounds across a membrane, which can provide nutrients in
prokaryotes or remove toxins in any organism. The ABC protein
exsts within the cell and linksto TMD transmembrane proteins. It ,
then,made sen se that the TMHMM determined that my protein had
noransmembrane helice s, and that no signal peptide was predicted
by the SignalP. KEGG Pathway seemed like it would be useful, as
there was a diagram listng ABC transporters, yet my gene was
nowhere fo be found within it. When using BLAST again and
comparing ksed_06860 to Kyfococcus sedentariusas a whole,many
significant paralogs were found. However, this cannot be a
pseudogene, as IMG/EDU led to a perfect match between the
franslated DNAand the expected amino a dd sequence and 97.8%o0 f
the sequence is covered, meaning that there is not a frameshif t
mutation or premature stop codon. ScanProsite also showed that
everyamino a dd meets conditions thatlead to functionality, meaning
that the protein can be used in Kytococcus  sedentariuscells.

MyWEBLOGO showsthatmanyareasofthe proteh are weltoonserved. This
can be seen in the wile, tall btiers, while smaler ktiers represent aras in
which the progin ismore varabk. Thismeansthatthe poductofthis gene is
very elated to its arthobgs h its amho add sequence, which causes similar
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Ksed 06850

The GENFACT website prediced that Ksed_0680 produced ATP-
depencentDNAtelicase RecQ and thiswassupported bymyresearch as
indicated in the result area. Ksed_06850 is required for DNA repair and
inramokcular recombiration, utilizesthe reaction of ATP + H20 = ADP +
phosphate, regubtestranscription of RNApolymerase I-dependentgene,
hasakey role in repair of DNA, drivesthe unwinding ofpaired DNAand
franslocating in the 3'to 5' direction and isinvolved with RNAmetabolism.
Ksed_06850 proteinsare mostlikelyto be found inside the nudets.
Ksed 06860

GENFACT sugested that ksed_06860 produces an ATPase component
of an ABC-type multidug trensport system. This was supported by my
research overall. Ksed_06860 codes for a protein that binds to ATP ,
breaking it down to use its energy for aclive transport. It i's spedifi cally
involved in antibiotic resistance, as it moves drugs fom the cell. While
thistransportsystemis ransmembrane asa whole, ATPis broken down
within the cytoplasm, and the proten does this near others that use the
resuling energyto move materials.
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