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was analysed using Nucleotide Basic Local Alignment Search Tool 
(BLASTN) to search for highly similar sequence alignments within the 
nucleotide collection database. �e complete contig was entered into 
MacVector 12.5 sequence analysis so�ware and open reading frames 
(ORFs) 150 nucleotides or greater � 50 amino acids) were identi�ed. 
�e ORFs were translated using MacVector 12.5 and the protein 
sequences were entered into Protein BLAST (BLASTP) and used to 
search for non-redundant protein sequence alignments. 

While we have not attempted to characterise these viral proteins, 
our preliminary database search showed that the majority of these 
sequences have high homology to viral (phage) proteins (Table 1). 
�ese viral proteins were identi�ed by setting up the selection search 
to the minimum size of the ORF’s to be more than 50 amino acids in 
length. Generally, the majority of the identi�ed phage related proteins 
seemed to be associated with an insertion into the Neisseria genome. 
A signi�cant number of the identi�ed phage proteins have strong 
association with Neisseria meningitides, which might suggest that the 
identi�ed virus might be a speci�c prophage for the bacteria Neisseria 
meningitidis. However, based on the fact that almost all of the rest of 
the identi�ed proteins were associated with insertion into di�erent 
Neisseria genome, we can safely speculate that the identi�ed virus is a 
speci�c phage for the Neisseria genus. 

Furthermore, the preliminary sequence analyses have revealed 
a number of interesting observations including �ndings of putative 
bacterial promoter sequences, which were identi�ed at -35 (TTGACA) 
and -10 (TATAAT). Intriguingly, these sequences were identi�ed for 
the vast majority (79%, 19/24) of the identi�ed phage related genes 
(Figure 1). However, it is rather di�cult to accurately identify the 
exact promoter sequence for the identi�ed phage proteins without 
experimental validation. Hence, further analyses and characterisation 
of the identi�ed phages are being undertaken at a high scale by our 
research group. 

Discussion and Conclusion

�ere is an ever constant increase in the reported cases of multiple 
antibiotic-resistant pathogenic bacteria [12], which has prompted 
many researchers to revisit an older antibacterial therapy that utilises 
bacteriophages. Multi drug resistant bacterial pathogens pose a major 
threat to human health as well as to the long term e�cacy of commonly 
used antibiotics [13]. �e last few years have seen a signi�cant increase 
in the number of new bacteriophage research programs, encompassing 
di�erent delivery routes, the most popular being oral and parenteral 

[5,11]. Research that focuses on the oral route of ‘anti-bacterial’ therapy 
revolves around the scenario of the potential isolation of speci�c 
bacteriophages from the human oral cavity, and investigating the 
possibility of utilising these phages as potential antibacterial agents. 
Bacteriophages isolated from the human oral cavity will more likely 
be useful in the development of antibacterial therapies for antibiotics 
resistant oral pathogens. Also, most of the published reports on 
human oral lytic phage isolation have encountered and/or reported the 
formation of lysis zones [2].

Bachrach et al. (2003) [14] reported the isolation of a lytic 
bacteriophage which they speculate contributes to the ecosystem of 
the human oral cavity and also possibly to overall human health since 
the phage is ubiquitously associated with its bacterium host. Oral 
pathogens are therefore noted to be found both in healthy and diseased 
individuals [3]. �us, the presence of phages in healthy individuals 
may, although does not necessarily prove, the theory that they, phages, 
somehow contribute to the overall health of the oral �ora. While a 
number of studies who reported the isolation of bacteriophages from 
healthy human individuals indicated somewhat the likelihood of phages 
contributing on maintaining the oral �ora [1,11,15], many others have 
argued otherwise [16,17]. 

�is study provides proof of concept that bacteriophages may be 
isolated from healthy human individuals and that this fact (isolation 
from healthy individuals), prompted us to speculate that the isolated 
phage is likely to play a role in the maintenance of the oral �ora. 
�is warrants further investigations into the promising utility of 
bacteriophages therapy as an antibacterial modality. Furthermore, 
the identi�ed bacteriophage could be utilised or further developed 
into making speci�c antibiotic treatments that could potentially target 
its host, Neisseria meningitidis, or the Neisseria species in general. 
Currently, we are further validating and characterising this isolated 
phage as well as determining the biological role that these phages might 
play in health and disease- which we believe can signi�cantly improve 
the development of speci�c bacteriophage therapy.
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