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Abstract
The process of annotating or finding information on a gene’s
location, its product, evolutionary connections, pathways and
enzymatic functions is necessary to study all species. GENI-ACT, is
an annotation collaboration tool that provides resources to facilitate
genomics research (www.geniscience.org/). Clostridium is known to
produce a neurotoxin which deforms acetylcholinesterase to cause
severe infections. The Genbank proposed gene product for the
annotated gene (CBF_3493) was reviewed. The following steps
were taken: the assessment of amino acid sequence similarity data
by looking the redundancy in the genetic code, the structure-based
evidence from the amino acid sequence to find similarity in the
structures of functional domains, the cellular localization data to
determine where in cell the protein is encoded, the potential
alternative open reading frames, and the possibility of horizontal
gene transfer. The data obtained manually matched the computer’s
data for the corresponding gene product names.

Introduction
Clostridium botulinum is a Gram-positive, rod-shaped,
anaerobic, spore-forming, motile bacterium with the ability to
produce the neurotoxin botulinum. The botulinum toxin can cause
a severe flaccid paralytic disease in humans and other animals by
inhibiting the enzyme, acetylcholinesterase and is the most potent
toxin known to mankind. The toxin is a zinc metalloprotease that
cleaves one or more of the fusion proteins by which neuronal
vesicles release acetylcholine into the neuromuscular junction.
(Montecucco C, Curr Top Microbiol Immunol. 1995;195:1-278). C.
botulinum is commonly associated with bulging canned food and
misshapen cans due to an internal increase in pressure caused by
gas produced by the bacteria. The contamination is primarily from
soil (Tucker J. B, Cambridge, Mass: MIT Press; 2000). Genome
sequencing is often known as “decoding”. In Genbank, there are
over 61,582 readings involving the Clostridium botulinum gene,
CBP_3493. It is suggested to code for a zinc metalloprotease
which binds acetylcholinesterase and deforms it so that
acetylcholine will not be able to send nerve signals. The toxin does
not allow neurotransmitters to be released; thus, avoiding
formation of the snare complex.
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Figure VII – The image above shows possible alternate open ended
reading frames for the gene CBF_3493. From the data observed, it can
be concluded that there are no alternative reading frames, since there
are not a significant amount of Shine-Delgarno sequences

Figure II - Image of the “Esteric Site” where acetylcholinesterase acts
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Modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Clostridium botulinum gene annotation. 
The modules are described below:

Clostridium botulinum (CBF_3493):
The initial proposed product of this gene by GENI-ACT was
a predicted zinc metalloprotease. This gene product
proposal was supported by the top BLAST hits suggest the
gene product to be aminopeptidase. The COG hit
suggested it to be aspartylaminopeptidase.

Figure III – Ribbon model for the protein/enzyme, acetylcholinesterase

The GENI-ACT proposed gene product did not differ
significantly from the proposed gene annotation; thus, the
genes appear to have been correctly annotated by the
computer database. Overall the results were more accurate
from the nr database.
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Figure V – The TMHMM shows the probability of the location of the 
protein. From this it is possible to conclude that the enzyme is located 
outside of the cytoplasmic region

Figure VIII – The image shows the ortholog neighborhood region for the 
organism Clostridium botulinum. Similarities throughout the family of 
organisms can be seen

Figure IX – The WebLogo (left) 
compares the amino acid residues to 
other organisms’ by using single-letter 
amino acid abbreviations as well as 
different sizes and colors to represent 
similarities and differences

Figure X – The query sequence (above) 
shows the alignment length, e-value, 
score (in bits) and much more information 
regarding the gene. The information was 
received from the swissprot database 
during a BLAST search

Gene 
Locus

Geni-Act Gene Products Proposed Annotation

3493 Zinc metalloprotease Zinc metalloprotease

Figure IV - Pfam pairwise alignment of the CBF_3493 gene product

Figure VI - Phylogenic tree shows possible convergent or 
divergent evolution (relationship among similar organisms

Figure I – Botulinum toxin (zinc metalloprotease) action
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