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Case Study # 2 addresses three issues that may be presented in progression, or presented at different times throughout the course as supplemental material to the following modules: 
Issue A:
Module 4 - Biosafety Principles

Module 5 - Classification of Microorganisms by Risk Group

Module 6 - Microbiological Risk Assessment in the Laboratory

Module 7 - Laboratory Safeguards and Procedures

Issue B:
Module 6 - Microbiological Risk Assessment in the Laboratory


Module 16 - Laboratory Animal Handling Practices

Issue C:
Module 18 - Biosafety and Recombinant DNA Laboratories
Introduction

As Biosafety Officer at a pharmaceutical company, a laboratory director has asked you to review a research proposal to examine the molecular pathogenesis of West Nile viral infection.  The goals of the proposal are: (1) to develop an in vitro model of West Nile Virus infection in primary murine neuronal cells, (2) to optimize a mouse model of infection in immunocompetent and immunocompromised mice, and (3) to test candidate antiviral agents for their ability to limit viral infection in vitro and in vivo.
Technical aspects of the experimental approach included in this proposal involve the use of plasmid-based mammalian expression vectors to express genes encoding viral proteins. 

Issue A

Describe the biosafety level and precautions required for the in vitro aspects of this proposal, including the use of personal protection, engineering controls and disposal of virus infected cell cultures.  What, if any, additional considerations are introduced by the administration of antiviral agents to infected cell cultures?

Issue B 

Describe the animal biosafety level and precautions required for the in vivo aspects of this proposal, including the use of personal protection, engineering controls, animal husbandry and disposal of bedding and animal carcasses.  What aspects of this portion of the proposal pose the greatest risk to the investigator?  What about the greatest risk to the animal care staff?  How will management of infected immunocompetent animals differ from that of immunosuppressed animals?  What, if any, additional considerations are introduced by the administration of antiviral agents to infected animals?

Issue C

Given that your company has successfully competed for NIH funding for this project, apply the NIH Guidelines for Research Involving Recombinant DNA Molecules and describe whether this protocol requires review by your Institutional Biosafety Committee (IBC) by referencing the applicable section(s) of the NIH Guidelines.  Describe the biosafety level and precautions required for management of E. coli DH5ά transformed with a recombinant eukaryotic expression plasmid expressing viral proteins.  
Discussion
Issue A

West Nile virus is currently classified as a Risk Group 3 pathogen and should be managed at Biosafety Level 3 (BSL-3).  The primary routes of infection include percutaneous injection or direct exposure to mucous membranes; aerosol transmission is not documented.

Investigators involved with this project don lab coats, gloves and eye protection, with masks (as opposed to respirators) as an option for activities likely to produce splash.  All manipulations of virus-infected cell cultures and viral stocks are performed in a biological safety cabinet.  Virus-infected or contaminated waste is disposed by steam sterilization (autoclaving) or chemical disinfection with bleach added to a 10% final concentration; surfaces are disinfected with 10% bleach followed by 70% EtOH (stainless surfaces).

An assessment of toxicity data related to the antiviral agents (e.g., MSDS sheet, IND brochure, etc.) is appropriate as well as whether these drugs are regulated for disposal.  Also, consideration of the agents’ volatility and toxicity may impact the sterilization process due to concerns regarding release of the agents during autoclaving.

Issue B

Given the risk group assessment, the in vivo aspects of this project are managed at ABSL-3.  Likely sources of potential infection include serum, cerebrospinal fluid and tissues (especially neurological tissues) from infected animals.  For experiments involving rodents, investigators wear scrubs and disposable lab coats, foot coverings, eye protection, masks (as opposed to respirators, especially when handling immunocompromised animals) and gloves.  Animals are housed in labeled cages fitted with filter-top bonnets.  Immunocompromised animals are housed in HEPA filtered, positive-pressure cage rack systems.  Animal infections are performed in a biological safety cabinet (presumably by IV, IP, IC routes, although this detail is not included in the information provided.)  Bedding from cages of infected animals should be changed using a biological safety cabinet modified to function as a bedding dump station.  Bedding and animal carcasses are steam sterilized (autoclaved) prior to final disposal.

Infecting the animals, presumably requiring the use of hypodermic needles, presents the greatest risk to investigators.  Changing the cages, particularly when bedding from infected animal cages is changed, presents the greatest risk to the animal care staff.

Immunosuppressed animals present two unique challenges.  First, being immunosuppressed, the viral titre is likely to be considerably higher than in immune competent animals.  Second, given their compromised immune status, immunocompromised animals must be protected from “normal” microorganisms potentially present in the environment. 

Consideration must be given to the fate of antiviral agents.  Are such agents secreted or excreted in urine or feces of treated animals?  Are toxic metabolites secreted or excreted?  Will the bedding and carcasses need to be managed as regulated waste?

Issue C

The NIH Guidelines, Section III-D-2-a, “Experiments in Which DNA from Risk Group 2, Risk Group 3, Risk Group 4 or Restricted Agents is Cloned into Nonpathogenic Prokaryotic or Lower Eukaryotic Host-Vector Systems,” covers the cloning of West Nile Virus sequences into plasmid-based eukaryotic expression vectors.  Thus, the IBC must review this protocol.  Appropriate precautions are BSL-2 and use of a lab coat, gloves and a biological safety cabinet for manipulations of recombinant E. coli.
The instructor may want to discuss the different precautions that might be warranted depending on the viral proteins expressed by the vector.  Do the proteins make up some of the surface antigens that determine host range?  Do the proteins represent biologically active proteins of the virus that could enhance pathogenicity?
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