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Abstract
The reason for our research was to investigate virulence in
food-borne illness thus we picked proteins that were related
to this cause. Our objective was to propose an annotation for
a group of consecutive 2 genes from the microorganism
Listeria monocytogenes serotype 1 2c SLCC2372 FR733648
with the locus tags (LMOSLCC2372_1930) and
(LMOSLCC2372_2300). We annotated them using the
GENI-ACT public software and gene annotation program
which categorized them based on things like enzymatic
function and sequence-based similarity. Each Database and
search driver corroborated and continued to validate our
results, until eventually we could make a final annotation for
our gene. LMOSLCC2372_1930 was finally annotated as
Hemolysin III while LMOSLCC2372_2300 was annotated as
Hemolysin.

Introduction

Listeria monocytogenes is a pathogenic gram-positive
bacteria that causes approximately 260 deaths a year. It has
a 20-30% fatality rate and is considered the third most
dangerous foodborne illness causing more deaths than
Salmonella. It is especially prevalent in pregnant women. If it
spreads to the nervous system it can cause serious
meningitis and encephalitis.

Hemolysin III was the first virulant factor discovered in
Listeria monocytogenes in the 1980s. Hemolysin involves in
the disruption of phagosomal membranes and allows the
bacteria to escape destruction by enzymes in the white blood
cells. This is key to the bacteria’s survival. In my research I
found that Hly-3 was a transmembrane protein that plays a
key role in the breakdown of phospholipids thus the cellular
membrane itself. (Vázquez-Boland et. al 2001)

Listeria monocytogenes uses hemolysin like CBS Domain
proteins in their defensive mechanism by damaging host
blood cells. It is crucial for their survival. Capacity of this
bacterium to secrete such proteins is importannt for their
virulence but not their entry in the host. (Mickaël Desvaux and 
Michel Hébraud, Sept 2008) ( M. Kuhn, S. Kathariou, W Goebel, Jan
1988) The protein is located in transmembrane.and composed of N-
terminal enzymatic domain.responsible for functions like
metabolic enzymes, kinases, and channels
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Modules of the GENI-ACT (http://www.geni-act.org/) were 
used to complete Kytococcus sedentarius genome 
annotation . The modules are described below:

LMOSLCC2372_1930:

The initial proposed product of this gene by GENI-ACT was
Hemolysin III. The two top nr Blast hits are Hemolysin III and
Hemolysin [Listeria monocytogenes]. The top COG hit is:
Predicted membrane channel-forming protein YqfA,
hemolysin III family [Intracellular trafficking, secretion, and
vesicular transport]. The top TIGRfam hit is: hlyIII: channel
protein, hemolysin III family. The top Pfam hit is:
Haemolysin-III. All of these findings support the fact that this
protein is Hemolysin III.

Figure 5 – This is an ortholog neighborhood region which shows 
that this gene is widespread in similar species and seem to be 
an integral part of Listeria Monocytogenes. It also indicates this 
gene is highly conserved throught the species..

The GENI-ACT proposed gene product did not differ
significantly from the proposed gene annotation for each of the
genes in the group and as such, the genes appear to be
correctly annotated by the computer database.
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Proposed Gene:
Hemolysin III

Proposed Annotation:
Hemolysin III

Proposed Gene:
LMOSLCC2372_2300

Proposed Annotation:
Hemolysin like CBS protein

Figure 3 - This is a Weblogo, a
graphical representation of an
amino acid or nucleic acid multiple
sequence alignment of the top
BLAST hits. The large Green and
Black letters represent Hydrophilic
and Hydrophobic regions
indicative of a transmembrane
protein.

Figure 4 - This is a TMHMM 
transmembrane topology graph, 
which shows Hemolysin III has 7 
Transmembrane helices.

Figure 2 - This is the first hit in the nr BLAST database for 
the gene. Its name is Hemolysin III and originates from 
the bacteria Bacillus Cereus. It’s alignment length was 
202 and it had an E-value of 9e-77.

Figure 6-This is a Weblogo representing
amino acid nucleic acid multiple sequence
alignment of the top Blast hits. The large
green and black letters represent hydrophilic
and Hydrophobic regions of a
transmembrane protein. Most of them are
green(polar) and red(acidic)

Figure 1.  The locus tags and relative position of the genes under 
investigation in this research

Figure 7-This is a TMHMM 
transmembrane topology graph which 
shows Hemolysin like CBS protein has 
4 Transmembrane helices. 

Figure-8
Hemolysi
n like 
CBS 
protein 
structure 
found on 
PDB Figure 9: pFam pairwise alignment

Figure 10- KEGG Pathway Map of Hemolysin like CBS protein

Figure 11- Phylogenetic Tree of 
Listeria Monocytogenes

Figure 12- Protein structure of Hemolysin
III and pairwise alignment PDB


