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Operational Plan for the Baylor IBC

&

Guideline for Baylor Principal Investigators
(rev. 12/07)
These guidelines are appropriate for the current level of research with recombinant DNA and human and plant pathogens at Baylor University.  The Baylor Guidelines will be revised by the Baylor IBC as new projects are proposed.  The Baylor IBC recognizes the NIH Guidelines as authoritative and must be consulted by all investigators in planning their research (website below):

http://www4.od.nih.gov/oba/rac/guidelines_02/NIH_Guidelines_Apr_02.htm
I.  Baylor Guidelines for Specific Research Situations

Principle Investigators may use this listing (1) to determine if they should submit an Approval Application to the IBC and (2) to estimate the Biosafety Level and corresponding safety protocols required for the experiments they envision.  It should be noted that these are rough guides and that the NIH Guidelines and the Baylor IBC are the final authorities.  Please feel free contact the Baylor IBC Chair (chris_kearney@baylor.edu) to discuss any questions. 

A.  Possible Human Health Hazards:
1)
Vertebrate animals collected from the field


Prinicipal investigators performing research involving the collection and/or housing of vertebrates from the field must provide training and any necessary vaccinations for researchers under their supervision.  This is not handled by the Baylor IBC.  PI’s must contact the Institutional Animal Care and Use Committee (IACUC) and Jess Kelly in Risk Management concerning these issues.
2)
Human samples for assays or diagnostics

Prinicipal investigators performing research involving the collection and/or processing of human samples must provide training and any necessary vaccinations for researchers under their supervision.  This is not handled by the Baylor IBC.  PI’s must contact Jess Kelly in Risk Management concerning these issues.  
3)
Tissue or cell culture work


IBC approval is not needed for the exclusive use of cell lines which are certified to be uninfectious.  However, work with human cell lines which may contain infectious agents (do not have certification to the contrary) must be reviewed by the IBC, and most cell lines fall in this category.  These cell lines need to be handled in a BL-2 facility.  This pertains to all primary human cultures as well.  Most commonly, this involves restricted access, autoclaving contaminated materials, decontaminating surfaces, biosafety hood use, a negative pressure room, restrictions on needle handling, worker training, and vaccinations as needed..

4)
Cell sorters


These machines by design produce an aerosol stream of cells for detection of a fluor label in order to sort cells.  All uses of a cell sorter for primary human samples and any noncertified human cell cultures should be carried out under BL-2 conditions and the sorter should be qualified for BL-2 use as well.  Use of the sorter for uncontaminated environmental and most non-human tissue analysis may be performed at BL-1.

5)
Microbes cultured from field or human samples

Generally speaking, an IBC application should be submitted before experiments begin if pathogens may be encountered in the envisioned work.  Specifically, the following procedures should be conducted at the risk level of the target organism:

a)  The culturing of microbes from samples using medium selective for pathogens 

b)  Work with samples from patients infected, or with the strong possibility of being infected, with a pathogen

c)  Work with any culture known to be pathogenic, regardless of origin

Concerning field samples, culturing microbes in any situation in which there is a reasonable suspicion to expect pathogenic cultures should be considered BSL2.   Culturing of noninfectious field samples on general media (e.g., potato dextrose agar or LB medium) does not require such measures.  The handling of noninfectious primary field samples (e.g., water or soil) also does not require any special procedures.

Work involving samples from apparently healthy humans must be carried out with the measures specified by Risk Management and approved by that department.  Culturing microbes from these samples, whether primary cultures or secondary culturing, must be referred to the IBC.
6)
Use of known human pathogens


All human pathogens will be handled at their corresponding biosafety level.  Please consult the NIH Guidelines Appendix B for risk group levels for each pathogen.  No work with pathogens at Level 3 or 4 shall be conducted at Baylor University at the present time.  An IBC application must be submitted beforehand for any work with human pathogens from Risk Group 2.
7)
Viral vectors (to express any type of gene)

Viral vectors which are recombinant AAV constructs, in which the transgene does not encode either a potentially tumorigenic gene product or a toxin molecule and are produced in the absence of a helper virus are considered Risk Group 1 and research may be conducted at BSL-1 (Appendix B-I of the NIH Guidelines).  All other vectors based on human viruses are Risk Group 2 (or higher) and this requires prior IBC approval.  The PI must have experience with working with Risk Group 2 pathogens or vectors and must provide all supervised workers with adequate training as specified by the IBC.
8)
Genes cloned from human pathogens

Experiments in which DNA from Risk Group 2 or 3 pathogens is cloned into bacteria or yeast are considered at BSL-2 (NIH Guidelines III-D-2).  The IBC  may approve the specific lowering of containment for particular experiments to BSL-1.  An IBC application must be submitted beforehand for any such work.

However, up to two-thirds of a human pathogenic viral genome may be inserted into the genome of nonhuman vertebrates, invertebrates, plants, or tissue culture cells and used at the BSL-1 level if other considerations do not indicate a higher containment level.  In such cases, the investigator must demonstrate this fraction to be noninfectious and that no helper virus is present (Section III-D-4).  An IBC application must be submitted beforehand for any such work.
9)
Genes encoding toxic proteins


Genes encoding proteins of high toxicity (LD50<100 ng/kg body weight) may not be utilized at Baylor University.  Experiments involving genes coding for toxin molecules with an LD50 of < 100 ug/kg body weight and > 100 ng/kg body weight require IBC approval and registration with NIH/OBA prior to initiating the experiments.  All other work with genes encoding proteins of a lesser but definite health hazard must first be approved by the IBC.  
B.  Recombinant DNA Concerns: 

1)
Recombinant DNA work using approved systems, such as Saccharomyces cerevisiae or the E. coli K12


RecDNA work using approved systems (NIH Guidelines, Appendix E) is exempt from the NIH Guidelines and should be conducted at BSL-1.  The E. coli used should not contain conjugation proficient plasmids or generalized transducing phages.  Exceptions to this exemption are the cloning of genes from Risk Group 3 or 4 pathogens, the cloning of genes encoding toxic proteins or cultures exceeding 10 L.

PI’s initiating such work should register with the Baylor IBC and will then receive an exemption.
2)
Recombinant DNA work using microbes other than approved systems

RecDNA work using other microbes (e.g., Agrobacterium) must first be approved by the IBC.  
3)
Culture of more than 10 liters of culture at any one time 

Prior approval of the IBC is required before initiating such experiments.  The appropriate containment will be decided by the IBC (Section II-D-6).
4)
Transgenic animal model systems

Approval must be obtained from the IBC prior to intiation of these experiments.  Recombinant DNA, or DNA or RNA molecules derived therefrom, from any source except for greater than two-thirds of eukaryotic viral genome may be transferred to any non-human vertebrate or any invertebrate organism and propagated under conditions of physical containment comparable to BL1 or BL1-N and appropriate to the organism under study (Section II-D-4).  For mammalian animals, consult Appendix Q of the NIH Guidleines.    
C.  Agricultural/Environmental Concerns:

1)
Transgenic plants 

All work with transgenic plants must be approved by the IBC.  

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.  A BL1-P designation would be assigned, for example, to plants using Agrobacterium DNA segments as part of the transformation process.


It should be noted here that Agrobacterium cultures themselves are considered at BL1-P, since Agrobacterium has no recognized potential for rapid and widespread dissemination or for serious detrimental impact on managed or natural ecosystems.


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.  BL2-P is required for transgenic plants that may exhibit a new weedy characteristic or that may be capable of interbreeding with weeds or related species growing in the vicinity. For example, greenhouse tests of transgenic sunflower containing wheat genes intended to confer resistance to the fungus

BL3-P and BL4-P work is not currently allowed at Baylor University.  Refer to “A Practical Guide to Containment” for definitions of these levels.
2)
Recombinant plant pathogens


The BL2-P rating in regards to pathogens involves one of the following criteria:

a)
Plants in which the introduced DNA represents the complete genome of a non-exotic infectious agent


b)
Plants associated with recombinant DNA-modified non-exotic microorganisms that have a recognized potential for serious detrimental impact on managed or natural ecosystems

c)
Plants associated with recombinant DNA-modified exotic microorganisms that have no recognized potential for serious detrimental impact on managed or natural ecosystems


BL3-P and BL4-P work is not currently allowed at Baylor University.  Refer to “A Practical Guide to Containment” for definitions of these levels.

3)
Plant viral vectors (to express any type of gene) or any known plant pathogens


The BL2-P criteria for pathogens (above) also apply to plant viral vectors.  In general, the risk level of the virus determines the risk level of the vector derived from it.  However, the IBC may assign a lower risk estimate considering genetic deletions that decrease dissemination, virulence or survivability in the environment.  
4)
Genes cloned from plant pathogens and replicated in any cell (including E. coli) 


In general, such cultures may be considered BL1-P unless they are contained in Agrobacterium and may be envisioned to create weediness or other undesirable traits if they are carried to the environment.  In this case, they should be considered BL2-P.  The same can be said for Agrobacterium cultures carrying plant viral vectors.  Cassettes such as the 35S promoter or terminator are examples of BL1-P applications, even if carried in Agrobacterium.  All of these constructs carried in microbes incapable of infecting plants (or as DNA preparations) may be used at BL1-P.  
D.  Research Not Allowed at Baylor University at Present:

1)  Work with live pathogens from Risk Group Level 3 or 4

2)
Recombinant DNA work involving human subjects

3)  Work with genes encoding proteins of high toxicity (LD50<100 ng/kg body weight)

II.  Emergency Plans

A.  Transgenic plant/plant pathogen (BL2-P) emergency scenarios and responses

All work with transgenic plants/plant pathogens at Baylor occurs in growth rooms within the Sciences Building and thus isolated from the environment.  The following scenarios are considered “significant events” and the responses to these events are listed.  In addition, the IBC Chair will be notified so that it may be judged whether the event needs to be reported to the Baylor Administration and/or to the NIH.

It should be noted that, ultimately, the individual PI is responsible for ensuring that all emergency plans are in place in his/her lab.

1)
Insect transfer or pollen release.  Unlike a greenhouse, these growth rooms are not expected to be at risk from insect invasion or pollen release.  No agricultural production is known to occur within at least one half mile from the building, in the unlikely event pollen did escape.  

2)
Contaminated water runoff.   One type of growth room is handwatered and has no floor drains, obviating the possibility of contaminated water runoff to the environment.  The second type of growth room has automated watering and floor drains.  In this case, runoff water from pots does not to go to the floor but is collected in trays for evaporation.  In addition, accidental tray spills and leaf-drop from experiment take-down are required to be cleaned immediately.  Finally, regular vacuuming and bleach-treatment protocols provide a fairly decontaminated floor at all times.  Thus, any accidental runoff into floor drains would not be considered a breach of containment.

3)
Misplacement of contaminated material in wrong receptacle.  Loss of containment would occur if biohazard waste was inadvertantly placed in waste receptacles other than biohazard bags.  However, there are no non-biohazard receptacles in the growth rooms.  As well, Housekeeping does not have access to the growth rooms.  If such a breach did occur, housekeeping staff should be contacted to help retrieve the lost plant material from general waste.
4)
Misplacement of contaminated material after transfer out of growth room.  Another scenario for loss of containment would be the removal of plants for classroom demonstration and the subsequent disappearance of the material due to misplacement.  Baylor housekeeping should be called in to retrieve the material from general waste.
5)
Vandalism or theft.  A final scenario would be loss of contaminated material through vandalism or theft by activists.  In this case, the Baylor DPS and Baylor upper administration should be notified. All growth rooms have restricted access to help prevent this event.

6)
Catastrophe.  In case of fire or other catastrophe, the most important objective would be to ensure that genes and pathogens would not be released to the outside environment.  In the case of plant viruses and transgenic plants, this possibility is highly unlikely, given the location of all growth rooms in the middle of a building.  After the castrophe, all unusable plants should be autoclaved.  The area around damaged transgenic seed-bearing plants should be cleaned.  

B.  Emergency responses for work with Risk Group 2 pathogens


The following text was modified from the University of Kentucky Biosafety Manual and has been used by permission.  The Baylor IBC regards this as authoritative for all BL2 work involving human pathogens.  


It should be noted that, ultimately, the individual PI is responsible for ensuring that all emergency plans are in place in his/her lab.

1)
Laboratory Emergency Contacts

Phone numbers of responsible individuals to be contacted in case of emergencies should be posted on the outside door of each laboratory.  Also the biohazard level found within the laboratory is to be posted for use by emergency personnel.  Specific infectious agents should not be listed by name on door signage.  In cases of vunerability to activists/bioterrorists, this information may be posted on the inside of the door.
2)
Spills and Emergencies

Principal investigators are responsible for developing spill and emergency guidelines suitable for biological operations in their specific areas.  These guidelines shall contain proper procedures for containing and decontaminating any spills that may occur and any emergency actions to be taken.  Personnel working in the areas of operation should be trained on these emergency guidelines.  As an example, please see the outline for a spill plan included below.  Guidelines should be posted in the laboratory.

3)
Spill Procedures for Custodians

Spill clean-up is the responsibility of laboratory personnel.  Do not attempt to clean up blood, body fluids or other biological material.  If it is dangerous or unavoidable to leave such materials standing where they are, the custodian should contact his or her supervisor and also the contact listed on the laboratory door.

If a needle is found in a trash can, please return the trash can with a note to the offending laboratory and report the incident to Risk Management.  It is important that all such incidents are reported.
4)
Spill Procedures for Research Laboratory Workers

a)
Spill of Human Blood or Body Fluids

•
Block off the spill area and alert personnel in the area to the presence of the spill. 

•
Put on appropriate personal protective equipment (PPE).  This may include gloves, gown, eye protection, face mask, or respirator depending on the size of the spill and the type of material. 

•
Cover the spill with paper towels or other absorbent materials to contain spill. 

•
Carefully pour a freshly prepared 1:10 dilution of household bleach around the edges of the spill and into the spill.  Avoid splashing. 

•
Allow 20 minute contact period. 

•
Pick-up all absorbent material and place carefully in a biohazard bag for autoclaving and subsequent disposal.  Do not seal the bag at this point.

•
Use forceps, plastic scoop, or other mechanical means to remove any broken glass or other sharp objects from the spill area.  Take care not to create aerosols.  Place these items into a small cardboard box, thick walled plastic bag, or other container that will prevent them from puncturing the biohazard bag (or your hand).  Place the sharp items into the biohazard bag for disposal.  Do not seal the bag at this point.

•
Clean spill area with fresh paper towels soaked in disinfectant.  Place used paper towels in biohazard bag for disposal.  Do not seal the bag at this point. 

•
Once spill is completely cleaned, place all used spill control equipment in biohazard bag for disposal.  Do not seal the bag at this point.

•
Remove PPE and decontaminate or place in biohazard bag for disposal. 

•
Do not remove PPE from face with soiled gloves.  Remove soiled gloves first and place them in the biohazard bag for disposal. 

•
Once all used PPE, spill control equipment, and other potentially contaminated items are in the biohazard bag loosely seal the bag, place in a secondary container, and transport to autoclave facility. 

•
Wash your hands with soap and water.


b)
Spill of Potentially Infectious Microorganisms



i)  Spill in a Biological Safety Cabinet

A spill that is confined to the interior of the biological safety cabinet should present little or no hazard to personnel in the area. However, chemical disinfection procedures should be initiated at once while the cabinet ventilation system continues to operate to prevent escape of contaminants from the cabinet. Spray or wipe walls, work surfaces, and equipment with a disinfectant. A disinfectant with a detergent has the advantage of detergent activity, which will help clean the surfaces by removing both dirt and microorganisms. Use appropriate commercially-available chemical germicides known to be effective against the organism in use or 1 part household bleach (e.g. Clorox) to 9 parts of water with 0.7% nonionic detergent, prepared fresh daily. The operator should wear gloves and eye protection during this procedure. Use sufficient disinfectant solution to ensure that the drain pans and catch basins below the work surface contain the disinfectant. Lift the front exhaust grill and tray and wipe all surfaces. Wipe the catch basin and drain the disinfectant into a container. This disinfectant, gloves, wiping cloth, and sponges should be discarded into an autoclave pan and autoclaved. Note: This procedure will not disinfect the filters, blower, air ducts or other interior parts of the cabinet. Decontamination of these parts shall be performed by a contractor and the biosafety cabinet will have to be recertified.

ii)  Spill in the Open Laboratory

If potentially hazardous biological material is spilled in the laboratory, the first essential practice is to avoid inhaling any airborne material by holding the breath and leaving the laboratory. Warn others in the area and go directly to a wash or change room area. If clothing is known or suspected to be contaminated, remove the clothing with care, folding the contaminated area inward. Discard the clothing into a bag or place the clothing directly in an autoclave. Wash all potentially contaminated areas as well as the arms, face, and hands. Shower if facilities are available. Reentry into the laboratory should be delayed for a period of 30 minutes to allow reduction of the aerosol generated by the spill. Advance preparation for management of a spill is essential. A "spill kit"--including leak-proof containers, forceps, paper towels, sponges, disinfectant, eye protection, and rubber gloves--should be readily available. Respirators should be available for certain hazards.

If the emergency involves personal injury or biological contamination, call x2222 from any campus phone and ask for an ambulance to be sent to the area. Be sure to state the type of contaminant on the victim. The caller should remain available to brief emergency responders on the type of contamination and proper procedures for handling the material.

The following is an outline of a spill plan that can be used for most laboratories’ emergency plans: 

•
Alert people in immediate areas of the spill.

•
Vacate the lab and allow 30 minutes for aerosols to settle. 

•
Don appropriate protective equipment. 

•
Cover the spill with paper towels or other absorbent materials. 

•
Carefully pour a freshly prepared 1:10 dilution of household bleach around the edges of the spill and into the spill. Avoid splashing. Allow 20 minute contact period. 

•
Use paper towels to wipe up the spill, working from the edges into the center. 

•
Clean spill area with fresh paper towels soaked in disinfectant. 

•
Place paper towels into a biohazard bag for disposal. 

iii)
Personal Contamination

•
Remove any contaminated clothing or personal protective equipment. 

•
If skin has been contaminated, wash with soap and warm water. 

•
If eyes have been splashed, rinse under tepid running water (eyewash or faucet) for at least 15 minutes. 

•
Contact Baylor police (x2222 from any campus phone) if medical attention is needed. 

•
Contact your PI or supervisor and inform them of the situation.  

•
Visit Employee Health if necessary.

7)
Emergency Procedures for Exposure Incidents 


An "exposure incident" is specific contact (eye, mouth, other mucous membrane, respiratory tract via inhalation, non-intact skin, or parenteral) with potentially infectious materials that results from the performance of an employee's duties.  An employee who sustains a known or potential exposure incident shall remove gloves and treat the affected area immediately by following the appropriate exposure incident response below. 

•
Percutaneous Injury 


o  Wash the affected area with antiseptic soap and warm water for 15 minutes.

•
Splash to Face 


o  Flush affected area in eyewash for 15 minutes.  

•
Aerosol Exposure 

o
Stop breathing and immediately leave room.  

o
Remove Personal Protective Equipment (PPE) carefully.  When removing PPE make sure to turn the exposed areas inward.  

o
Wash hands well with soap and water.  

o
Post spill sign on lab entry; lab should be evacuated for at least 30 minutes. 

o
PI shall clear lab for re-entry. 

8)
Reporting Incident 


The employee shall report the incident to his/her supervisor.  The supervisor shall complete an incident report documenting the route of exposure and the circumstances under which the incident occurred and forward it to Risk Management and the IBC.  Arrange for medical attention for employees.  

10)
  Investigation of Laboratory Accidents 


Risk Management, in cooperation with the principal investigator and his or her staff, will conduct the necessary investigation of a laboratory accident.  The goal of the investigation is the prevention of similar accidents as well as obtaining information concerning the circumstances and number of employees who have been exposed to the agent in question.


It should be emphasized that the reporting of accidents to the principal investigator or laboratory supervisor is the responsibility of the employee who has the accident.  The principal investigator or the laboratory supervisor should then report the incident to Risk Management.  Please also report incidents that did not result in an exposure (near miss) to the IBC Chair.  Evaluation of near misses can lead to alternative work practices and implementation of engineering controls to minimize future incidents. 

11)  Vandalism, Theft or Misplacement of Biohazard Materials

Loss of contaminated material through vandalism or theft by activists should be reported to the Baylor DPS and Baylor upper administration as well as to Risk Management.  Loss through misplacement should be reported to Risk Management.  Bayor Housekeeping should be notified to aid in retrieval of the lost material.

12)
Catastrophe.  


In case of fire or other catastrophe, the most important objective would be to ensure that emergency workers are not exposed to human pathogens.  All labs must be well marked for emergency personnel and emergency contact phone numbers posted.  After the castrophe, lab personnel should be on site to supervise clean up and decontamination.  Incidents should be reported to the NIH.

