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The gene annotations were done using the G ENI-ACT (http :/ /geni-
act.org/) website with module in struct ions, and various other programs,
such as BLAST and T-Coffee to assi st in these annotations. Information
about each of the nine individual modules are summarized in the table
below.All moduleswere completed.

Kyto coccus sedentarius03840: Trehalose-6-phosphate syn thase are the
names of the top blasts hi s. The COG hit was Trehalose-6-phosphate
syntha se. There was no second COG hit. This genes i s loca ted in the
cytoplasm. Alpha-trehalose is the T IGRFAM name. Phosphate
Glyco syl transferase fam ily 20 was the PFAM name . There was no
second PFA M hit . Thi s e vidence sa ys that the name of the enzyme i s
trehalose-6-phosphate synthase.
Kyto coccus sedentarius 03850:The top BLA ST hi ts were all hypotheti ca l
proteins. COG hit #1 i s "tRNAvngjv ,gj,gj , A-37 threonylcarbamoyl
transferase component Bud32 [Transla tion, ribosomal structure and
biogenesis]“ COG hit #2 i s " Serine/threonine protein kinase [Signa l
transduction mechanisms]“ The T IGRFAM name was associa ted with the
protein kinase. The PFAM was found asthe protein kinase family.
No alternate reading frame found and DNA coordinates were
corresponding to the Gene Caller.Ba sed on the result s, the gene codes
for serine / threonine protein kinase
Kyto coccus sedentarius 03860:The need for a conclusion has arisen tha t
state s that the informat ion and annotation o f the gene under investigation
as proposed by the computer, is indeed, correct. The top bla st hit s
included transglyco syla ses, but the best resul ts were resusci tation
promoting factors, Rpf1, and RpfB . The blast search al so indi cates a
transglyco syla se with a lysozyme-like superfamily . The P fam hi t result s
were Transglycosylas and Trypan_PARP. The Transglycosylas i s
supported by various other source s, such as a blast conserved domain
hit,and by the horizontal gene transfer phylogenetic tree e vidence, which
brings up the evidence for possible gene transfer through evolution of a
common ance stor. The a ccepted enzyme name was peptidogl ycan
glycosyl transferase. Thi s again supports the e vidence for a
transglyco syla se-like protein/enzyme, as transgl yco syla ses are a class o f
Glyco side Hydrolase enzymes which catal yze the transformation of one
glycoside to another.

Bioinformatics is a growing f ield of biology, helping scienti st saround the
globe to reali ze, understand,and apply functioning o fgenes, regulation
of cells , drug target sele ctions, drug design, and numerous di seases in
real world situations. Bioinformati cs tools a ssi st in comparing and
interpreting laboratory generated scientifi c research data, and help
understand evolutionary aspects of molecular biology and to ca talogue
and explain i mportant biological processes integrated wi thin system s
biology.The objecti ve of analyzing the four genes with conse cuti ve lo c i
in the Kytoco ccus sedentarius bacteria was exa ctl y so , to identi fy and
interpret information about proteins, to ca talog correct in formation abou t
the function of these proteins and their effe ct in biologi cal proce sse s, as
identified in the proposed annotations. To check the validit y and
reliability o f the se annotations, we followed a nine-module method to
create a final annotation from the evidence we obtained, from the basi c
information of the gene, which includes the nucleotide and amino acid
sequences, to the RNA hi ts and alignment , e ventually drawing a
conclusion in our final annotations. The proposed gene products
matched the result sob tained with G ENI-ACT research, with evidence to
support all four o f the final annotation s, suggesting the genes were
correctly annotated in the database.

The GENI-ACT Gene Products were approximately similar and match 
the proposed annotations of the Kytococcus sedentariusgenes from 
the loci 03840-03870. Therefore, the genes seem to be correctly 
annotated by the Genome Online Database, Genebank.
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Kyto coccus sedentarius is a gram positi ve, co ccu s shape bacteria,
formerly cla ss ified a s a m icroco ccu s. It is found in irregular clusters,
tetrads, in groupsof eight . I t is a stric taerobe, test ing ca talase po siti ve,
aswell a so xidase positi ve, and is chemoheterotrophic, found in marine
environments with an op timal temperature of 25-27 degrees Celsius,
and funct ioning at an optimal NaCl concentration of less than 10%. K.
sedentarius is non-motile, non-encapsulated, and non-endospore, and
itpla ys a key role in polyketide antibioti cs in commer cial u se. Genomic
sequencing was performed on the gene sequence of K. sedentarius to
verify the annotat ions in the Genebankdatabase u sing G ENI-ACT, with
assi stance from programs such as BLA ST,T-Coffee,and Weblogo.The
goal and purpose o f the project was the verifi cation and e valuation on
the gene and its annotation.

According to Good, et al, (2013), crowd sourcing increases the
scienti st s’ abilit y in all areas, in thi s case, to determine protein structure
and function by comparing computer generated output to human input
within a database. Thi s information sourcing has allowed for scient is ts
to in crease communica tion and ga ther more informat ion and e vidence,
for example, about the K. sedentarius gene. Sim s e t al . (2009),
identifies why K. sedentarius i so fparti cular interest to sc ientis ts . It i sa
natural source of oligoketide antibio tics, monensin A and monensinB
specifi call y (Sim s et al. , 2009). Hemorrhagic pneumonia and pitted
keratolys is are some disease swhich are caused by this bacteria. (Si ms
etal., 2009).K . sedentarius i sa member of the famil yDermaco cca ceae
within the act inobacterial suborder Micrococcineae. Organism s in this
phylogeny have yet to have been thoroughly studied uti lizing
bioinformatics ( Sims e t al., 2009). Therefore, the use of bioinformati cs
tools would greatly help scienti st s a cquire more information about
various genomes.

Gene Locus GENI-ACT
Gene Products

Proposed 
Annotation

Ksed_03840 Trehalose 6 
Phosphatase Synthase

Trehalose 6 
Phosphate Synthase

Ksed_03850 Protein Kinase Serine / Threonine
Protein Kinase

Ksed_03860 Transglycosylase-like 
protein

Transglycosylase-like 
protein

Ksed_03870 Transglycosylase family
protein

Transglycosylase 
family protein

Gene Neighborhood in K. sedentarius. 
The highlighted gene is that of the locus 
tag Ksed_03860.

Figure 1- WebLogo of 
Ksed_03840 (left) and 
Ksed_03860 (right).
The beginning of the 
Weblogo signifies the 5’ 
end of the sequence and 
the end signifies the 3’ 
end of the sequence. 
Relative stack height 
indicates percent 
conservation. Relative 
sizes of the letters 
indicate the frequency of 
the amino acid in the 
alignment. Ksed_03840 
portrays a relatively high 
percent conservation 
throughout the sequence 
alignment. In contrast, 
Ksed_03860 indicates a 
well conserved sequence 
at the 5’ end, but a poorly 
conserved sequence at 
the 3’ end.

Figure 2- These results of using TMHMM for the Ksed_03860 gene 
indicate no transmembrane helices for this protein The program 
may incorrectly mark signal peptides as transmembrane helices, as 
shown by the probability at the beginning of the sequence.

Figure 3- The SignalP results show that a Signal Peptide is present 
in the Ksed_03870 gene. Further tools, namely LipoP, were then 
used to further elaborate, indicating thee type of SP and its 
cleavage sites.

Figure IV- The gene neighborhood of genes near Ksed_03850 is 
used to try to find evidence for horizontal gene transfer. If it looks 
similar in related species, this evidence would support vertical 
transfer; however, if it looks similar to unrelated species, this would 
support horizontal gene transfer.

Kyto coccus sedentarius 03870: The top and se cond BLA ST hi ts are
suggesti ve of a transgl yco syla se. The name s of Pfa m hi ts are
(PF06737) PFAM: Ba cterial SH3 domain; Transglycosylase-li ke domain;
this is al so suggesti ve of a transglycosylase-like protein. One
transmembrane helix was found and TIGRfam resul ts are suggesti ve of
a transglycosylase. Thusthe protein is transglycosylase-like.

Figure V- Phylogenic Tree of Ksed_03860


