PREDICTING BIOWARFARE AGENTS TAKES ON PRIORITY
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The recent targeting of individuals/ groups with the anthrax bacterium (Bacillus Anthracis) has heightened the concern of the global community to bio-terrorism.  Unfortunately, the particular anthrax threat, and the responses discussed publically, represent the tip of the iceberg.  The anthrax bacterium cannot be transmitted through casual contact and is susceptible to antibiotics.  In general, methods for anthrax prevention, detection, and treatment exist.  Of far greater concern are biowarfare viral agents for which there may be no antibiotic or other medical treatments, and which may be readily transmitted.  Although only a limited number of viruses are currently considered suitable as biowarfare agents, a greater number might be made suitable through genetic engineering or other modifications.  Those viral agents that have not been recognized previously as credible biowarfare agents pose a special threat, since their use would contain the element of surprise.  For such agents, there would be no vaccines for prevention, no detection, and perhaps no therapies, and the potential destructive consequences would be far greater than those of the anthrax bacterium.

A recently published study (1) identified viruses that could be considered as potential candidates for biowarfare agents.  The study used a variant of text mining (2, 3, 4) known as literature-based discovery (5, 6).  Text mining is the extraction of useful information from large volumes of unstructured text, and literature-based discovery allows the integration of complementary insights from disparate literatures to generate innovation.  Generically, the study examined publically available published knowledge on different facets of biowarfare agents found in non-overlapping highly specialized literatures, and integrated these disparate literatures to identify viruses that had high potential as candidate biowarfare agents.  
Specifically, the study postulated that biowarfare agents had two key characteristics/ requirements: Pathogenicity/ Lethality and Survivability/ Transmissibility.  Obviously, more characteristics are required for eventual biowarfare agent weaponizing (the study lists thirteen from reference 7), but the two features selected for the analysis can be viewed as foundational.  The virus genetic alteration literature was included in the analysis, to allow for the possibility that viruses not presently known to be dangerous or readily transmissible might become so through genetic alteration.  

The virus pathogenicity and transmissibility literatures (a topic literature was all the Medline records related to the topic) were retrieved, and found to contain almost no common records (essentially disjoint).  Then, those viruses that were studied in both the pathogenicity and each of three transmissibility sub-literatures (airborne, aerosol, insects) were identified, and ranked based on the number of literatures in which they appeared.  In essence, a virus that was, or could be made, pathogenic, and also appeared in three transmissibility literatures ranked higher than a pathogenic virus that appeared in two, or one, transmissibility sub-literatures.  Most of the viruses presently accepted as the standard biowarfare agents (7) were identified, validating the approach to some degree.  The study identified additional viruses as potential biowarfare agent candidates, worthy of further exploration.

To my knowledge, this was the only published text mining study to have addressed biowarfare agent prediction.  One small study, using one approach, represents the reported global text mining effort to prevent surprise by potential biowarfare agents that could be identified with publically available knowledge!  In what other area of science and technology is only one approach, no matter how good, used to solve a problem?  Multiple text mining approaches, and multiple studies, are required to insure that as many candidate biowarfare agents as possible are identified.

A window of opportunity exists to correct this situation.  Due to the nature of the bio-terrorism threat, the opportunity needs to be pursued vigorously and timely.  In parallel to existing laboratory studies on biowarfare agents, multiple text mining studies, using different approaches and different databases, need to be performed to identify potential biowarfare agents based on all the knowledge available from disparate literatures today.  Given the paucity of past and present development support for text mining techniques, literature-based discovery process development will need to proceed in parallel with the biowarfare agent prediction application.  To insure that maximum input from the relevant technical communities is obtained, representatives of the specific technical disciplines identified during the text mining of the biowarfare agent literature should be convened periodically (5).  The interplay between the literature knowledge extraction and the workshop 'brainstorming' by the relevant experts will insure most effective exploitation of the intellectual resources in addressing this critical global problem of bioterrorism.  

The results from this combined literature-workshop approach would proactively identify viruses that had high potential for development as biowarfare agents.  After these candidate biowarfare agents had been examined further and prioritized for weaponizing by the relevant technical and intelligence communities, potential defenses, including detection systems, vaccines, and therapies, could be developed and evaluated.  
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