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Biological Weapons
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“Microbial or other biological agents, or toxins whatever their origin
or method of production, of types and in quantities that have no
justification for prophylactic, protective or other peaceful
purposes.”

“Weapons, equipment or means of delivery designed to use such
agents or toxins for hostile purposes or in armed conflict.”
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BW is Different Than Other WMD
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* Naturally-occurring Present in many types of facilities

* With only a few notable exceptions: * Research laboratories, clinical
« Variola major virus laboratories, hospitals
« 1918 Influenza virus * Private and public sector
* Dual-use * Present at multiple locations
« Materials within a facility
« Technologies » In laboratory, in storage, in animals,

in waste stream
Synthetic biology

* De-novo synthesis

e Turning non-pathogenic material into
virulent organism

o Expertise
 Wide variety of materials
» Deadly to incapacitating
 Human, animal, zoonotic, plant
« Self-replicating
e Minute quantities of concern
Not detectable at a distance

Source: Jonathan B. Tucker, “Biosecurity: Limiting Terrorist Access to Deadly Pathogens,” Peaceworks No. 52,
United States Institute of Peace, November 2003. X .
<@ International

‘ BIOLOGICAL THREAT REDUCTION



The Changing Biological Threat:
Examples of Outbreaks
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Adapted from Morens, DM, et al. 2004. The Challenge of Emerging and Re-emerging Infectious Diseases. Natre 430:242-4%.



Nature of Biology Is Changing
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 Rapid technological advances

« Technologies becoming more available
» Geographically
* Individuals

DNA extraction kit for 10 year old kids, sold by
Japanese National Museum of Emerging Science and Innovation
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Synthesizing Viable Organisms

2002 Polio virust?
7,741 bp

g

| ; “Potentially, we can apply
— R P this technology to many
other emerging viruses”

2005 1918 flu virus?
13,500 bp S

2006 Marburg virus?
19,000 bp

2008 SARS virus* (}
2008 Mycoplasma®
582,970 bp

? Smallpox virus

1: Science 2002, 9:297(5583):1016-8, 2: Science 2005 7;310(5745):77-80 | national
3: J Virol 2006 80(2):1038-43, 4: PNAS 25 NOV 2008,
5: Science 2008 29;319(5867):1196-7
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Presentation Notes
Researchers recreate SARS virus, open door for potential defenses against futurestrains November 25, 2008 Researchers at the University of North Carolina at Chapel Hill andVanderbilt University Medical Center have synthetically reconstructed the batvariant of the SARS coronavirus (CoV) that caused the SARS epidemic of 2003. The scientists say designing and synthesizing the virus is a major step forward intheir ability to find effective vaccines and treatments for any strain of SARS virusthat might affect humans in the future. A report of the work is due to appear in the latest Proceedings of the NationalAcademy of Sciences Early Edition, which publishes papers online and later in print. Dr. Ralph Baric"Only three other teams of researchers have syntheticallyreconstructed a virus. In this case we reconstructed the likely progenitor of theSARS-CoV epidemic," said Ralph Baric, PhD, epidemiology professor at the UNCGillings School of Global Public Health and one of the leaders on the project. "Thebat SARS virus is about four times larger than any other virus that has beensynthesized to date. It will allow us to test the pathways in which the virusemerges and understand the ways that animal coronaviruses move from one species toanother." Baric and his team of epidemiology researchers worked with counterparts atVanderbilt University Medical Center led by Mark Denison, MD, professor ofmicrobiology and pediatrics. The two teams collaborated closely to review theexisting sequences of all bat SARS viruses; predict the actual sequence of the batSARS-CoV that would be able to grow; design the synthesis of the genome; and recoverand characterize the viruses that were synthetically reconstructed and rescued inthe laboratory. They also studied the pathogenesis and the ability of therapeuticstargeting epidemic strains to cure bat SARS-CoV infection. SARS (severe acute respiratory syndrome) is believed to have first emerged humans inAsia in late 2002. Over the next several months, the illness spread to more than twodozen countries in North America, South America, Europe and Asia before the globaloutbreak was contained. Of the more than 8,000 people worldwide who were diagnosedwith SARS in 2003, 774 died. Baric said SARS is believed to have originated in bats, and "jumped" to humanseither directly or through raccoon dogs and palm civets, both considered delicaciesfor humans in China. "Although the strains associated with the 2002-2003 epidemic no longer circulate inhumans, the animal precursor strains are common and will likely re-emerge in thefuture," he said. "The key problem is that many of the vaccines and therapeuticstargeting the 2002-2003 epidemic strains may not work against future emergentstrains." Baric said synthesizing the SARS co-variant that infects bats and then modifying itso that it can grow well in laboratory animals will allow researchers to search forvaccines and treatments that would be effective against any strain of SARS thatmight infect humans in the future. Viruses that start in animals and mutate toinfect humans tend to be slightly different each year. An example is the influenzavirus, which is different each year and requires a different vaccine each year toprovide immunity. "By reconstructing the synthetic bat SARS virus, we have a model that will allow usto design better vaccines and drugs that will treat any strain of this virus thatinfects humans," Baric said. The value of the research goes beyond SARS, he added. "Potentially, we can applythis technology to many other emerging viruses," he said. "Then, perhaps we wouldn't have to develop a new therapy each year, but canfind treatments that will be effective against all of the rootviruses."http://www.sph.unc.edu/school_of_public_health_news/researchers_recreate_sars_virus_open_door_for_potential_defenses_against_future_strains_9702_8289.html 



International Obligations
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« Biological Weapons Convention

* Prohibits the development, production, and
stockpiling of biological weapons agents, toxins,
equipment, and means of delivery by State
Parties

* Opened for signature April 1972; entered into
force March 1975
* No provisions for verification of compliance

* Focus is on confidence building measures
* UNSCR 1540

« “Take and enforce effective measures to
establish domestic controls to prevent the
proliferation of . . . biological weapons . . .;
including by establishing appropriate controls
over related materials”

* Requires States to report efforts to 1540
Committee
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Contact Information

Jennifer Gaudioso, Ph.D.

Sandia National Laboratories
PO Box 5800, MS 1371
Albuquerque, NM 87185
USA

Tel. 505-284-9489
email: jmgaudi@sandia.gov
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