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Research and Teaching Protocol Application Form
The Institutional Biosafety Committee (IBC) at Bowdoin reviews and approves work with biohazardous materials, agents, and biological toxins.  The IBC is also responsible for ensuring that all recombinant DNA research at Bowdoin is conducted in compliance with the NIH Guidelines. Because NIH funds some research at Bowdoin, all research and teaching laboratories utilizing recombinant DNA conducted at or sponsored by Bowdoin must comply with the NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules. 

Resources such as the NIH Guidelines as well as pathogen safety data sheets, and risk group and biosafety level information are provided at the end of this form.

***Complete all relevant sections of this form***


Section 1: General Information
Principal Investigator or Laboratory Course Instructor Information: Name:	
Department/Program:
Campus Address/ Box #:
Email:
Telephone:

Project Type:
☐ Research
☐ Teaching (Laboratory Course)

Project Title or Laboratory Course Name and Number:



Description of the Project or Laboratory Course:
Please describe your proposed research or teaching activities and outline the overall goal(s) of the project or coursework. Please include enough information so committee members who are not familiar with your work will be able to adequately evaluate the project or coursework. Be as concise as possible using reasonable non-technical (layperson’s) terms.






Room Numbers: 
List room numbers where the materials will be manipulated and stored. Indicate appropriate biosafety levels for room(s) where the materials will be manipulated:






Does this project involve Recombinant DNA as defined by the NIH Guidelines?  ☐ YES  ☐ NO
	If YES, complete Section 2.


Does this project involve human, non-human primate or animal materials? ☐ YES  ☐ NO
	If YES, complete Section 3.


Does this project involve biological agents (bacteria, viruses, fungi, etc)? ☐ YES  ☐ NO
	If YES, complete Section 4.


Does this project involve biological toxins (microbial and/or non-microbial)? ☐ YES  ☐ NO
	If YES, complete Section 5.


Does this project involve animals and/or arthropods? ☐ YES  ☐ NO
	If YES, complete Section 6.



NOTE: Sections 7-10 and Principal Investigator or Laboratory Course Instructor Assurances are required for all applications.



[bookmark: _Section_2:_Recombinant]Section 2: Recombinant DNA
Recombinant DNA as defined by NIH is either: (1) molecules that are constructed outside living cells by joining natural or synthetic DNA segments to DNA molecules that can replicate in a living cell, or (2) molecules that result from the replication of those described in (1) above.

NOTE: CRISPR-Cas9, ZFNs (zinc finger nucleases), and TALENs (transcription activator-like effector nucleases) typically involve some type of gene insertion and therefore are subject to the NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines) and thus require IBC approval. Additionally, if the gene editing system is being expressed from a plasmid or any other type of recombinant vector then the research would be covered under the NIH Guidelines. There are some experiments with CRISPR that are exempt from the NIH Guidelines. Section III-F and Appendix C of the NIH Guidelines describe experiments that may be exempt, as well as exceptions to the exemptions. 

If your proposed work involves CRISPR-Cas9, ZFNs or TALENs, complete Appendix A in addition to Section 2.

Which class of the NIH Guidelines for covered experiments apply to the proposed experiments (see section III of the NIH Guidelines). Check only one box. The NIH Guidelines can be referenced at https://osp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf

	☐	III-A.	Experiments that Require NIH Director Approval and Institutional Biosafety Committee Approval Before Initiation (See Section IV-C-1-b-(1), Major Actions). 
			Section III-A-1-a. The deliberate transfer of a drug resistance trait to microorganisms that are not known to acquire the trait naturally (see Section V-B, Footnotes and References of Sections I-IV), if such acquisition could compromise the ability to control disease agents in humans, veterinary medicine, or agriculture, will require NIH Director approval.

	☐	III-B.	Experiments That Require NIH OSP and Institutional Biosafety Committee Approval Before Initiation. 
			Section III-B-1. Experiments Involving the Cloning of Toxin Molecules with LD50 of Less than 100 Nanograms per Kilogram Body Weight.
			Section III-B-2. Experiments that have been Approved (under Section III-A-1-a) as Major Actions under the NIH Guidelines.
	☐	III-C.	Experiments Involving Human Gene Transfer that Require Institutional Biosafety Committee Approval Prior to Initiation.
			Section III-C-1. Experiments Involving the Deliberate Transfer of Recombinant or Synthetic Nucleic Acid Molecules, or DNA or RNA Derived from Recombinant or Synthetic Nucleic Acid Molecules, into One or More Human Research Participants.

	☐	III-D.	Experiments that Require Institutional Biosafety Committee Approval Before Initiation (see items III-D-1 through III-D-7 in the Guidelines). Check all that apply to III-D:


	☐	Section III-D-1. Experiments Using Risk Group 2, Risk Group 3, Risk Group 4, or Restricted Agents as Host-Vector Systems

	☐	Section III-D-2. 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   
			
	☐	Section III-D-3. Experiments Involving the Use of Infectious DNA or RNA Viruses or Defective DNA or RNA Viruses in the Presence of a Helper System in Tissue Culture Systems 

	☐	Section III-D-4. Experiments Involving Whole Animals 

	☐	Section III-D-5. Experiments Involving Whole Plants

☐	Section III-D-6. Experiments Involving More than 10 Liters of Culture

	Section III-D-7. Experiments Involving Influenza Viruses

☐	Section III-D-8. Experiments Involving Gene Drive Modified Organisms
	☐	III-E.	Experiments not included in III-A, III-B, III-C, III-D and III-F
			Section III-E-1. Experiments Involving the Formation of Recombinant or Synthetic Nucleic Acid Molecules Containing No More than Two-Thirds of the Genome of any Eukaryotic Virus.
			Section III-E-2. Experiments Involving Whole Plants.
			Section III-E-3. Experiments Involving Transgenic Rodents.


	☐	III-F.	Exempt experiments (see items III-F-1 through III-F-8 in the NIH Guidelines). 




· Provide a short layperson’s summary of the work. Include purpose and manner in which recombinant DNA will be used in the project.


· List host strain(s) used, including genus, species, parent strains:


· List source(s) and nature of inserted DNA sequences. Include size, gene name(s) and gene function:


· List vector(s) to be used. Include source (e.g., ABC university, XYZ vendor):


· For viral vectors, which viral vector system will be used and will less than 2/3 of a genome be used? Is there a helpful virus? Will the experiment enhance pathogenicity (e.g., insertion of oncogene, extend host range)? 


· Will an attempt be made to obtain expression of a foreign gene? If yes, what protein will be produced? 







[bookmark: _Section_3:_Human,]Section 3: Human, Non-Human Primate and Other Animal Materials

This section includes:  (1) human body fluids: semen, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid, peritoneal fluid, amniotic fluid, saliva in dental procedures, any body fluid that is visibly contaminated with blood, and all body fluids in situations where it is difficult or impossible to differentiate between body fluids; (2) Any unfixed tissue or organ (other than intact skin) from a human (living or dead) including human cell lines; (3) HIV-containing cell or tissue cultures, organ cultures, and HIV- or HBV-containing culture medium or other solutions; and blood, organs, or other tissues from experimental animals infected with HIV or HBV.); (4) use of Nonhuman  Primate fluids, unfixed tissue/organ, cells and cell lines; and (5) use of other animal materials (e.g. bat tissue, sheep blood).
 
· What material(s) will be used? Please describe.


· What is the source of the material? (e.g., XYZ University, ATTC, ABC Hospital Lab)


· Has the material been tested for any bloodborne pathogens? If yes, what are the test results?


· Has the material been genetically modified, and if so, how?


· Will aerosol-generating procedures be conducted (e.g., centrifugation, homogenization, sonication, vortexing, pipetting)? If yes, please describe. 


· Will needles or other sharps be used? If yes, please describe, and indicate any safety-related controls (e.g., self-sheathing needles).


· Provide a brief assessment of the possible risks involved with this work. Include safety, security, environmental and perceived risks as appropriate. 
•	What are the potential results of an exposure to the materials used in this work?

•	What procedures or processes could result in injury or exposure?


· What strategies will you implement to reduce the risk of exposure (e.g., use of a biosafety cabinet, sealed centrifuge cups, sealed rotor)? 




NOTE: Hepatitis B vaccination is recommended for work with human materials.



[bookmark: _Section_4:_Biological]Section 4: Biological Agents

(e.g., parasites, algae, fungi, bacteria, viruses, mycoplasma, rickettsiae, prions, etc.)

· What agent(s) will be used? Include the species and strain, and risk group (RG) if known.


· What is the source? (e.g., XYZ University, ATTC, ABC Hospital Lab)


· Does the agent have any characteristics that affect its pathogenicity? (e.g., is it attenuated, drug-resistant, etc.)


· Has the agent been genetically modified, and if so, how?


· Will aerosol-generating procedures be conducted (e.g., centrifugation, homogenization, sonication, vortexing, pipetting)? If yes, please describe. 


· Will needles or other sharps be used? If yes, please describe.


· Provide a brief assessment of the possible risks involved with this work. Include safety, security, environmental and perceived risks as appropriate. 
•	What are the potential results of an exposure to the agent used in this work?

•	What procedures or processes could result in injury or exposure?


· What strategies will you implement to reduce the risk of exposure (e.g., use of a biosafety cabinet, sealed centrifuge cups, sealed rotor)? 


· In your estimation is medical surveillance needed? 


· Is there an available vaccine for the agent? 


[bookmark: _Section_5:_Biological]Section 5: Biological Toxins (Microbial and Non-Microbial)

Examples include but are not limited to Staphylococcal Enterotoxins (subtypes A, B, C, D, E), Ricin, Cholera toxin.

· Name of toxin:



· What is the source of the toxin? (e.g., ABC university, XYZ vendor)



· Describe the general procedures requiring the use of toxins listed above:



· Describe the inventory system used to account for the toxin quantity:



· How will the toxin be secured in the laboratory?

[bookmark: _Section_6:_Use]Section 6: Use of Animals and/or Arthropods
· List animals and/or arthropods used in this project. Include information on species, strain and source (e.g., commercial vendor):

· Are any animals and/or arthropods genetically modified? If so, how?


· Will biological agents, materials, toxins and/or recombinant/synthetic nucleic acid molecules be administered to animals or arthropods? If yes, describe, and include route of administration and dose.

· How will the animals and/or arthropods be housed and accounted for?


· If you have an IACUC protocol number, please list:


[bookmark: _Section_7:_Disinfection]Section 7: Biosafety Level

Which physical containment (biosafety) level applies to this proposal (Appendix G, section II in the NIH Guidelines)? Check one: 
	☐	BSL-1
	☐	BSL-2       

	☐	BSL-1-P (plant)    
	☐	BSL-2-P (plant)

	☐	ABSL-1 (animal)    
	☐	ABSL-2 (animal)

	☐	BSL-1-LS (large-scale)      
	☐	BSL-2-LS (large-scale)    



Section 8: Disinfection and Waste Management

· What disinfectant(s) will be used? Indicate name and working concentration (e.g., 70% ethanol) and contact time:


· Describe decontamination procedures used for surfaces (equipment, BSC, lab bench):


· Describe procedures for treating and disposing of solid/liquid/sharps bio waste:


Section 9: Personal Protective Equipment

· What is the personal protective equipment (PPE) plan for this work? For example: 
· When it is necessary
· What kind is necessary
· How to properly put it on, adjust, wear and take it off
· Proper care, maintenance, and disposal of the equipment


Section 10: Scale, Transfer, Storage, Containment and Emergency Plans

Containment Plan: Please provide a description of the biological and physical methods used to ensure containment of recombinant materials and transgenic organisms. Will minor events such as power outages cause an accidental release? What are the potential risks of accidentally introducing this organism into the environment?


Emergency Plan: Please describe how your transgenic organisms should be handled in an emergency where your routine containment plan becomes impossible (fire, spill, accidental release etc.). Are animals to be destroyed or moved to a second location? Describe the second location and the personnel who will help and how they will be recruited.


Large Scale Research: Do any of the experiments listed in previous sections involve growth of 10 or more liters of culture in a single vessel? If yes, please describe what will be grown in large scale and upper volume per vessel, as well as spill/leak prevention and mitigation measures:




Material Transfer and Storage:

· Will materials be transferred from one lab and/or building to another? If yes, describe the procedure for transferring these materials. 


· Will materials be stored on campus for future use? If yes, describe where materials will be stored and how they will be labeled/inventoried/secured.


· Will materials be transferred to collaborators off-campus? If yes, describe what materials will be transferred, how and to whom.


· Will materials listed in this registration require an import permit? If yes, describe the material, the required permit/agency, and who/where the material will be shipped from:


· Will materials listed in this registration require an export permit? If yes, describe the material, the required permit/agency, and who/where the material will be shipped to:


Section 11: Dual Use Assessment

Biological research is considered ‘dual-use’ in nature if the methodologies, materials, or results could be used in some manner to cause public harm. To ensure all research is given consideration as to whether the work includes ‘dual-use research of concern’ (DURC), where results may readily be used for harmful purposes, these questions are considered during research review. Affirmative answers do not necessarily automatically indicate research as DURC, nor will it usually delay experimental progress, it will merely indicate further consideration may be warranted as the research advances, or as research results are published.
Will the intermediate or final products of your research:
1. Enhance the harmful consequences of the agent or toxin?
2. Disrupt immunity or the effectiveness of an immunization against the agent or toxin?
3. Confer to the agent or toxin resistance to clinically or agriculturally useful prophylactic or therapeutic interventions against that agent or toxin or facilitate their ability to evade detection methodologies?
4. Increase the stability, transmissibility, or ability to disseminate the agent or toxin?
5. Alter the host range or tropism of the agent or toxin?
6. Enhance the susceptibility of a host population to the agent or toxin?
7. Generate or reconstitute an eradicated or extinct agent or toxin or will synthetic biology techniques be used to construct a pathogen, toxin, or potentially harmful product?


[bookmark: _Principal_Investigator_Assurances]If you answer yes for any of the above, please indicate which question number(s) and your corresponding answer(s) below.

Principal Investigator or Laboratory Course Instructor Assurances
Mark your agreement by clicking on the box beside each statement. 
	☐	I will comply with all requirements of the NIH Guidelines for Research Involving Recombinant   DNA Molecules (if applicable).

	☐	The information in this form is accurate and complete. I will maintain this registration that accurately describes my current research or teaching activities. I will amend my registration or submit a new registration prior to beginning any new work.

	☐	I will comply with all local/state/federal/international transport regulations pertaining to shipment and transfer of materials listed in this registration.

	☐	My laboratory has appropriate facilities, equipment, and work practices to conduct this work safely.

	☐	I will assure the adequate training of all personnel associated with this project.

	☐	I will report to the IBC all incidents involving the materials described in this registration, including loss, theft, release, or human exposure. Examples of reportable events include the escape of a transgenic mouse or a needlestick with a plasmid preparation.

	☐	I will be responsible for assuring compliance for all work conducted under this registration.



	PI/Instructor Signature:
	

	Date:
	









	Reviewed By:
	

	Review Date:
	

	Biosafety Level(s):

	

	Comments:

	






APPENDIX A

1. Is gene editing, genome modification, or similar technology (CRISPR, TALENs, zinc fingers, etc.) being used as the part of the protocol? If yes, describe the experimental design including: a. How will the guide RNA and Cas9 be delivered to the cells or tissues? b. How was/were the targeting sequence(s) designed? c. How was/were off-target site/s evaluated?

2. Which organism(s) is (are) being modified? Targeting of human cells presents additional risk to laboratory personnel due to the potential for accidental ingestion, inhalation, injection or other routes of administration. Describe how these risks are reduced in your experiment. Note that highly homologous genes in non-human species may target human genes as well and consider this in your design.

3. Will CRISPR work be done in cell culture, in whole organisms, or both? If human cell cultures are used, BSL-2 procedures are required. If animal cell cultures are used, recombinant DNA or viral vector procedures will apply, depending on your design. In whole organisms, IACUC approval will be required.

4. What unexpected mutations due to off-target are expected? The mutant forms of Cas9 can help significantly decrease off-targeting effects during gene editing (when using CRISPR/Cas9). Researchers should consider using the mutant Cas9 forms to increase the specificity and decrease off-target effects.

5. How will CRISPR-Cas9 be delivered (e.g., viral vector, plasmid, liposome, nanoparticles, etc.)? If it is a viral delivery, will the Cas9 and guide RNA be delivered together on a single transfer vector/plasmid or on separate transfer vectors/plasmids (since it imparts greater safety)? Cases where both Cas9 and guide RNA are delivered using the same viral vector may present additional risks for laboratory personnel if there is the possibility of inactivating one or more human tumor suppressor genes, for example. Please consider any potential risks to humans from accidental exposure and justify your experimental design in light of this risk.

6. Will needles/syringes be used for injections? If so, syringes with integral safety features must be used and ‘no recapping’ unless a hands-free recapping device is utilized.

7. Will the research involve the creation of a gene drive experiment (i.e., a system that greatly increases the probably that a trait will be passed on to offspring)?

8. All gene drive experiments must include full descriptions of biological and engineering containment protocols that are customized for the organism and the gene editing strategy.

9. Will the gene editing technology be used to target embryos/germ line cells? If so, the biosafety protocol must include an approved or submitted IACUC number.





Biosafety Resources

NIH Guidelines (April 2024)
NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines) or https://osp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf

Pathogen Safety Data Sheets
Pathogen Safety Data Sheets - Canada.ca or https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html

Risk Groups
Risk Group 1 (RG1) agents are not associated with disease in healthy adult humans.
Risk Group 2 (RG2) agents are associated with human disease, which is rarely serious and for which preventive or therapeutic interventions are often available.
Risk Group 3 (RG3) agents are associated with serious or lethal human disease for which preventive or therapeutic interventions may be available. (high individual risk but low community risk)
Risk Group 4 (RG4) agents are likely to cause serious or lethal human disease for which preventive or therapeutic interventions are not usually available. (high individual risk and high community risk)

Biosafety Levels
Biosafety level 1
This level is suitable for work involving well-characterized agents not known to consistently cause disease in healthy adult humans, and of minimal potential hazard to laboratory personnel and the environment (CDC, 1997).
It includes several kinds of bacteria and viruses including canine hepatitis, non-pathogenic Escherichia coli, as well as some cell cultures and non-infectious bacteria. At this level precautions against the biohazardous materials in question are minimal, most likely involving gloves and some sort of facial protection. The laboratory is not necessarily separated from the general traffic patterns in the building. Work is generally conducted on open bench tops using standard microbiological practices. Usually, contaminated materials are left in open (but separately indicated) rubbish receptacles. Decontamination procedures for this level are similar in most respects to modern precautions against everyday microorganisms (i.e., washing one's hands with anti-bacterial soap, washing all exposed surfaces of the lab with disinfectants, etc.). In a lab environment all materials used for cell and/or bacteria cultures are decontaminated via autoclave. Laboratory personnel have specific training in the procedures conducted in the laboratory and are supervised by a scientist with general training in microbiology or a related science.



Biosafety level 2
This level is similar to Biosafety Level 1 and is suitable for work involving agents of moderate potential hazard to personnel and the environment. It includes various bacteria and viruses that cause only mild disease to humans, or are difficult to contract via aerosol in a lab setting, such as C. difficile, hepatitis A, B, and C, influenza A, Lyme disease, dengue fever, Salmonella, mumps, measles, HIV, scrapie, MRSA, and VRSA. Genetically modified organisms have also been classified as level 2 organisms, even if they pose no direct threat to humans. This designation is used to limit the release of modified organisms into the environment. Approval by the FDA is required to release these organisms. An example is genetically modified food crops. BSL-2 differs from BSL-1 in that:
· Laboratory personnel have specific training in handling pathogenic agents and are directed by scientists with advanced training
· Access to the laboratory is limited when work is being conducted
· Extreme precautions are taken with contaminated sharp items
· Certain procedures in which infectious aerosols or splashes may be created are conducted in biological safety cabinets or other physical containment equipment

Biosafety level 3 (Currently not permitted at Bowdoin College)
This level is applicable to clinical, diagnostic, teaching, research, or production facilities in which work is done with indigenous or exotic agents that may cause serious or potentially lethal disease after inhalation. It includes various bacteria, parasites and viruses that can cause severe to fatal disease in humans, but for which vaccines or other treatment exist, such as Leishmania donovani, Mycobacterium tuberculosis, Bacillus anthracis, West Nile virus, Venezuelan equine encephalitis virus, Eastern equine encephalitis virus, Hendra virus, SARS coronavirus, Salmonella typhi, Coxiella burnetii, Rift Valley fever virus, Rickettsia rickettsii, and yellow fever virus.
Laboratory personnel have specific training in handling pathogenic and potentially lethal agents and are supervised by competent scientists who are experienced in working with these agents. This is considered a neutral or warm zone.
All procedures involving the manipulation of infectious materials are conducted within biological safety cabinets, specially designed hoods, or other physical containment devices, or by personnel wearing appropriate personal protective clothing and equipment. The laboratory has special engineering and design features.
It is recognized, however, that some existing facilities may not have all the facility features recommended for Biosafety Level 3 (i.e., double-door access zone and sealed penetrations). In this circumstance, an acceptable level of safety for the conduct of routine procedures, (e.g., diagnostic procedures involving the propagation of an agent for identification, typing, susceptibility testing, etc.), may be achieved in a biosafety level 2 (P2) facility, providing
· The filtered exhaust air from the laboratory room is discharged to the outdoors
· The ventilation to the laboratory is balanced to provide directional airflow into the room
· Access to the laboratory is restricted when work is in progress
· The recommended Standard Microbiological Practices, Special Practices, and Safety Equipment for Biosafety Level 3 are rigorously followed

The decision to implement this modification of biosafety level 3 recommendations is made only by the laboratory director.

Biosafety level 4 (Currently not permitted at Bowdoin College)
This level is required for work with dangerous and exotic agents that pose a high individual risk of aerosol-transmitted laboratory infections, agents which cause severe to fatal disease in humans for which vaccines or other treatments are not available, such as Bolivian and Argentine hemorrhagic fevers, Marburg virus, Ebola virus, Lassa fever, Crimean-Congo hemorrhagic fever, Smallpox, and other various hemorrhagic diseases. When dealing with biological hazards at this level the use of a Hazmat suit and a self-contained oxygen supply is mandatory. The entrance and exit of a Level Four biolab will contain multiple showers, a vacuum room, an ultraviolet light room, and other safety precautions designed to destroy all traces of the biohazard. Multiple airlocks are employed and are electronically secured to prevent both doors opening at the same time. All air and water service going to and coming from a biosafety level 4 (or P4) lab will undergo similar decontamination procedures to eliminate the possibility of an accidental release.
Agents with a close or identical antigenic relationship to Biosafety Level 4 agents are handled at this level until sufficient data is obtained either to confirm continued work at this level, or to work with them at a lower level.
Members of the laboratory staff have specific and thorough training in handling extremely hazardous infectious agents and they understand the primary and secondary containment functions of the standard and special practices, the containment equipment, and the laboratory design characteristics. Qualified scientists who are trained and experienced in working with these agents supervise them. The laboratory director strictly controls access to the laboratory.
The facility is either in a separate building or in a controlled area within a building, which is completely isolated from all other areas of the building. A specific facility operations manual is prepared or adopted. Building protocols for preventing contamination often use negatively pressurized facilities, which, if compromised, would severely inhibit the containment of an outbreak of aerosol pathogens.
Within work areas of the facility, all activities are confined to Class III biological safety cabinets, or Class II biological safety cabinets used with one-piece positive pressure personnel suits ventilated by a life support system. The Biosafety Level 4 laboratory has special engineering and design features to prevent microorganisms from being disseminated into the environment. The laboratory is kept at negative air pressure, so that air flows into the room if the barrier is penetrated or breached. Furthermore, an airlock is used during personnel entry and exit.
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