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Abstract
One gene from the microorganism Clostridium Botulinum
(CBF_3259) was annotated using the genome annotation
website GENI-ACT (http://www.geni-act.org/). The gene was
assessed in terms of the general genomic information, amino
acid sequence-based similarity data, structure-based
evidence from the amino acid sequence, cellular localization
data, potential alternative open reading frames, enzymatic
function, presence or absence of gene duplication and
degradation, the possibility of horizontal gene transfer, and
the production of an RNA product. The Genbank proposed
gene product name were found to be the same as the
proposed gene annotation for the gene in the group and as
as a result, the gene appears to be annotated accurately in
the nr database.

Introduction
Clostridium Botulinum is an aerobic, non-encapsulated,
motile, and pore-forming gram positive that can produce
botulinum, a neurotoxin. The interest in a gene of this
microorganism came from the question of foodborne
illnesses relating to cafeteria food in schools.
Foodborne botulism is thought to have been present since
the inception of mankind, but its symptoms or occurrences
of botulism were not recorded much in the past, before the
1800’s. The discovery of Clostridium Botulinum originates
from a botulism outbreak in the smoked ham during a
funeral dinner by Emile Pierre van Ermengem. Named for
the association to spread of infection through sausages,,
Clostridium Botulinum began to be researched to find a
medicinal and therapeutic method to apply the neurotoxin,
botulinum,” produced by Clostridium Botulinum, leading to
Alan B. Scott and Edward J. Schantz taking over and
pioneering the modern application of this neurotoxin.
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Figure 3. In the SignalP graph for the
gene, due to the low values of the C,
S, and Y-Score, it can be interpreted
that there is no signal peptide
predicted or cleavage site.

Figure 2. The locus tag and relative position of the gene researched (in  
red from 3444348 to 3445148).
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Modules of the GENI-ACT (http://www.geni-act.org/) were  
used to complete Clostridium Botulinum genome  
annotation . The modules are described below:

Figure 1.  The crystal structure of the gene researched.

CBF_3259:
The gene product at this locus found by GENI-ACT was
found to be a putative ATP-dependent Clp Protease. This
gene product proposal was supported by the top BLAST hit
for the amino acid sequence, Clp protease, the top COG
hits, ATP-dependent protease ClpP and ClpP, the top
TIGRFAM hits, both ClpP, and top Pfam hit, Clp Protease (a
second hit was not found), all support the proposed
annotation of CBF_3259 as putative ATP-dependent Clp
Protease. Additional support of the annotation was provided
by the WebLogo, SignalP, TMHMM, the phylogenetic tree
from phylogeny.fr with TreeDyn tool , and the ortholog
neigh- borhood region from IMG/ER of the gene researched.

Figure 2 (at left). The WebLogo  
shows the amino acid sequence of  
CBF_3259 in a graph form. There is  
no predominant color in the  
sequence logo as black, green, red,  
and blue are represented  
approximately equally, The colors  
green, black, red, and blue  
represent hydrophilic, hydrophobic,  
acidic, and basic regions,  
respectively. The results are in line  
with the fact that Clp Protease is an  
enzyme, and is required to function  
in many medium of of either  
hydrophilic and hydrophobic  
environments in addition to  
environments of different acidities  
and pH’s.

Figure 4. The TMHMM Transmembrane topology graph lacks distinct red  
regions with high probability, indicating that it is highly unlikely for this  
protein to be located in or on the cellular membrane of Clostridium  
Botulinum, due to no predicted transmembrane helices, which correlates  
with the fact that the protein is an enzyme, which do not function in  
relationship with the cellular membrane.

Figure 5. This image depicts the Pfam pairwise alignment of Clp
Protease, with a low e-value of 3.4e-27, indicating that the match is
significant.

Figure 6. Phylogenetic tree of Clostridium Botunlinum

The GENI-ACT proposed gene product did not differ
significantly from the proposed gene annotation for the
Clostridium Botulinum gene from the loci 3444248 to 3445148.
Therefore, the gene appears to be correctly annotated by the
Genebank computer database.
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Figure 1. The BLAST result shows various data, such as the gene  
product, length of the gene, e-value, and organism, which is Clostridium  
botulinum, supporting the annotation of the gene product as a Clp  
Protease

CBF_3259

Figure 7. The ortholog neighborhood region from IMG/ER shows that this  
gene is present in many similar species. This indicates that this gene is  
coserved in the species Clostridium Botulinum.
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