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A Biosafety Primer
What is an IBC?

Every research university in the USA is required to have an Institutional Biosafety Committee (IBC) as mandated by the National Institute of Health (NIH).  Each IBC is  charged with regulating the use of recombinant DNA (recDNA) molecules and organisms and viruses containing recDNA.  An IBC may take on the additional charge of regulating the research usage of pathogenic microbes; the Baylor IBC has taken this additional role.  
Who is on the IBC and why do they regulate these experiments?

The Baylor IBC comprises three Baylor professors, one Baylor staff member, and two outside members, representing the surrounding Waco community.  Collectively, we have expertise in recDNA, plant biotechnology, animal containment, human and animal pathogens, general medicine, environmental sciences, and city government.  Thus, every pertinent experiment proposed to be performed at Baylor is examined for its safety and suitability from a wide variety of perspectives.
Ultimately, the guideline of all IBCs is the NIH Guidelines for Research Involving Recombinant DNA Molecules, which may be found at the following link:

http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm#_Toc7261549
When must I apply for approval for my research project?

If you are contemplating a project which involves pathogens, toxins, or recDNA you need to apply for IBC approval.  In many cases, this must be done prior to any experimental work.

In addition, All NIH grant proposals and many other types of proposals require IBC approval before submission.  This is part of the proposal submission process at Baylor. 
The Baylor IBC meets twice per year, in late Spring and late Fall.  The IBC is not allowed to conduct formal business, such as application approvals, outside of formal meetings.  Thus, it is best for all principle investigators to submit an application as soon as possible, well before a grant deadline is even in sight.  
What are the different Biosafety Levels?

A “Biosafety Level” (BSL) is a level of containment at which an experiment must be performed.  The purpose of these BSLs is to prevent a human pathogen from infecting its host (i.e., the researcher) and to prevent pathogens and detrimental recDNA molecules from escaping to the environment.  The IBC decides at which BSL each experiment and laboratory should be conducted.
BSL-1:  
At this level:
1) only nonpathogenic organisms may be used

2)  toxic genes may not be cloned
3)  bacterial cultures are restricted to less than 10 liters (NIH Guidelines, Section III)
In addition, recDNA work should be performed in approved E. coli or yeast systems (NIH Guidelines, App. E).  recDNA work with microbes other than these approved systems (e.g., Agrobacterium)  needs prior IBC approval.  recDNA work with invetebrates (e.g., fly, nematode) or vertebrates (e.g., zebrafish, mouse) needs prior approval by the IBC to determine a suitable biosafety level, though, typically, BSL-1 is designated. 
BSL-1 containment involves standard procedures practiced in a microbiology laboratory.  Access should be limited as just appropriate, contaminated items must be sterilized, work surfaces must be decontaminated daily, hands must be washed after using recDNA, etc. (please see NIH Guidelines App. G-II-A-1).
BSL-2:  
All work with Risk Group 2 pathogens (NIH Guidelines, App. B) must be conducted at BSL-2 at minimum.  This includes most human viral vectors used for delivering or expressing genes in tissue or whole animals.  Please note that many cell cultures contain such pathogens.  BSL-2 also covers the cloning of genes from Risk Group 2 or 3 pathogens in microbes, even in approved microbe systems.  Such cloning experiments may be lowered to BSL-1 at the discretion of the IBC.
Depending on the actual experiment, BSL-2 containment can be a significant step up from BSL-1.  In general, BSL-2 is characterized by restricted access, worker training and vaccination, warning signage, dedicated lab apparrel, needle and syringe restrictions, aerosol containment (e.g., sealed rotors, safety cabinets), biosafety manual preparation, and reporting responsibilities.  In addition, the Baylor IBC requires that all PI’s conducting BSL-2 experiments have or obtain previous experience at that level.
BSL-3 and BSL-4:

At the present time, experiments which require these safety levels will not be conducted at Baylor University.

Plant biosafety levels

The purpose of plant specific BSLs is to prevent plant pathogens and environmentally detrimental recDNA molecules from escaping to the outside environment.  This is a shift from the main goal of protecting the researcher that is the case for human pathogen work. The “P” appendage to the BSL rating denotes “plant”.
Please note that all work with all transgenic plants and with any plant pathogen must have prior approval by the IBC.

BSL-1P:
The BL1-P designation provides for a low level of containment for experiments involving transgenic plants in which there is no evidence that the modified organism would be able to survive and spread in the environment and, if accidentally released, would not pose an environmental risk.  For example, the 35S promoter is from a plant pathogen (cauliflower mosaic virus), but poses no environmental dangers.
BSL-2P:

BL2-P is assigned to experiments with transgenic plants and associated organisms, which, if released outside the greenhouse, could be viable in the surrounding environment but would have a negligible impact or could be readily managed.  Most plant viral vectors fall into this category.  

BSL-2P is characterized by restricted access, worker training, warning signage, biosafety manual preparation, seed and propagule management, and reporting responsibilities.  

Transgenic Plant and Microbe Containment Manual:

http://www.isb.vt.edu/cfdocs/greenhouse_manual.cfm
What is exempt from IBC regulation?
All work with recDNA that is not in organisms or viruses is exempt.

All work involving DNA kept within one species (e.g., exchanging mitochondrial and nuclear DNA), or between species that naturally exchange DNA, is exempt.

The purchase or transfer of transgenic rodents for experiments that require BL1 containment is exempt.
Cloning recDNA under these conditions is exempt:

-- only nonpathogenic organisms are used
-- toxic genes may not be cloned
-- bacterial cultures are restricted to less than 10 liters 
-- approved microbial vector systems, such as those commonly used with E. coli bacteria or Saccharomyces cerevisiae yeast, or in tissue culture
Should I register with the IBC even if I’m exempt?

PI’s performing exempt experiments should still register their laboratory with the IBC, filling out the IBC approval form found on this website.  This will be a one-time process.

Laboratory Coordinators with teaching labs conducting experiments with recDNA or pathogens should register or seek approval, depending on the exemption level of the experiments.

All PI’s performing experiments at the biosafety levels described herein must apply for approval by the IBC prior to conducting experiments.  Certain experiments may allow for review concurrent with the commencement of the research; please consult the NIH Guidelines.
Annual Renewals & Protocol Changes
Each approval given by the IBC to a PI is good for one year.  Each PI must submit a signed renewal form annually (available on IBC website) as well as forwarding an e-copy to the IBC Chair.  If you change your protocols substantially, a Protocol Change form must be submitted before you begin your experiments.  Please consult details in this form to determine whether your protocol change is considered substantial or not.
For those who registered their exempt projects, the annual registration renewal can be completed with an email to the IBC Chair.
What about experiments involving human subjects?

Please contact the Human Subjects Committee (Institutional Review Board):

http://www.baylor.edu/research/irb/index.php?id=20751

What about experiments involving animals?

Please contact the Institutional Animal Care and Use Committee

http://www.baylor.edu/research/iacuc/index.php?id=33839

What about experiments involving chemical and laboratory dangers?

Please contact Risk Management:

http://www.baylor.edu/risk_management/

What about field work?

If your work may involve exposure to human pathogens carried by bats, rodents, mosquitoes or other vectors, contact Risk Management
http://www.baylor.edu/risk_management/
and the Institutional Animal Care and Use Committee

http://www.baylor.edu/research/iacuc/index.php?id=33839

