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Reviewed July 2021

Risk Assessment made under the
Genetically Modified Organisms (Contained Use) Regulations 2014
http://www.hse.gov.uk/pubns/books/l29.htm

	Form GM(D)

For the production and use of genetically modified microorganisms* (GMMs) associated with plants, including genetically modified plant pathogens.

* For the purposes of risk assessment, the HSE definition of “microorganism” is used: a microbiological entity, cellular or non-cellular, capable of replication or of transferring genetic material, includes, virus, viroid & animal or plant cell in culture.

Form GM(D) should not be used for larger GMOs (whole plants) or plant cells in culture.



RELEVANT PARTIES & APPROVALS
Some parts of this section (e.g., BSO & HoD approvals) may need to be completed after the rest of the risk assessment.

Location of GM Work
	Department
	Intended location of work within Department (lab number, plant growth facility, etc.)
	Mandatory.

	Enter text	Enter text	



Risk Assessment Author(s)/Creator(s)
	Name
	Signature
	Date
	Mandatory. The PI will likely be one of the authors of the risk assessment (RA).

	Enter text	

	Enter date	


Add additional rows as necessary

Principal Investigator
	Name
	Signature
	Date
	Mandatory.

	Enter text	

	Enter date	



Departmental Approval
	Is HSE notification required?
	HSE notification is required for projects with a risk classification of Class 2 and above. See ‘HSE Notification Triggers’ section below.

	☐ No
↓
	
	☐ Yes
↓
	

	
	Name (Head of Department/Authorised Departmental Signatory)
	If a new GM project requires notification to HSE, then HoD or an Authorised Departmental Signatory should sign as a fee will be payable to HSE & perhaps other resources will be required.

	
	Enter text	

	
	Signature
	Date
	

	
	

	Enter date	

	

	Risk Assessment Approval by Biological/GM Safety Officer
Formally appointed Departmental Biological/GM Safety Officer
	
	Risk Assessment Approval by Biological/GM Safety Committee
	

	Name
	
	Name (on behalf of committee)
	Mandatory. GM/Bio Safety Officer/Committee consultation & sign off is required, and once RA is agreed, the Safety Officer/Committee should sign off. To avoid conflict of interest, the PI must not approve the RA even if they are a BSO or member of the BSC/GMSC.

	Enter text	
	Enter text	

	Signature
	Date
	
	Signature
	Date
	

	

	Enter date	
	

	Enter date	



Premises Registration
	Is the Department a GM registered premises?
	Mandatory.
If the Department is not a registered premises please seek advice from the Safety Office.

	☐ Yes
↓
	
	☐ No
↓
	

	Provide GM Centre No.
	
	Confirm the Safety Office has been contacted for registration advice
	

	Enter text	
	☐ Yes
	

	
	
	Name (Head of Department)
	The Head of Department should sign because the registration of the Department as a new premises will require the payment of a fee to the government’s Health and Safety Executive (HSE).

	
	
	Enter text	

	
	
	Signature
	Date
	

	
	
	

	Enter date	



Risk Assessment Review
	Risk Assessment to be Reviewed on
	
	Please indicate the date for review and revision.

	Click or tap to enter a date.	
	

	Name of Reviewer
	Signature
	Date
	Sign off when reviewed.

	Enter text	

	Enter date	



Names given in the boxes above remain confidential. Information given in boxes below is placed on the Public Register if notified to the HSE.

HSE guidance on assessment of projects using plant-associated GMMs can be found on-line (Parts 4.2–4.3, SACGM Compendium of Guidance)

PROJECT DETAILS

Project
	Project Title
	Make project title as descriptive as possible

	Enter text	



	Project Summary
	Include aims and objectives.
Use language understandable to the non-technical/specialist. Be succinct and clear

	Enter text	



Host and Vector Details
	Microorganism(s)
	Give details of host microorganism(s).
Specify if wild-type or disabled. Qualify the GM technique to be used

	Enter text	



	Vector(s)
	Specify plasmids, viral and cellular vectors, CRISPR constructs, etc. to be used for delivery into host. Remember, these can also be genetically modified and be considered as resultant GMMs.

	Enter text	



	Expected Biological Function
	Describe the expected biological function of altered DNA/RNA or transcribed/translated gene product

	Enter text	



	Modification Technique
	Technique used to introduce modification or vector into host (includes gene editing and gene drive).
Modifications can include gene insertion/deletion or specific sequence alterations

	Enter text	



Nature of Work to be Undertaken
	Description of Lab Procedures
	Provide a brief description of types of laboratory procedures including maximum culture volumes at any time (shown as multiples of unit volumes).
Is the safest approach and technique(s) being used? Consider any activities that may involve risks which require specific additional control measures. E.g., will there be any inoculation of animals or plants with GMMs? If yes, ensure it is risk assessed.
Is the use of equipment or procedures likely to generate aerosols, e.g., vortex, centrifugation, pipetting, cell sorting? If yes, then risk assess. State volumes and equipment to be used. Is a microbiological safety cabinet (MSC) and/or PPE required?

	Enter text	



	Non-Standard Laboratory Procedures
	Describe any non-standard laboratory operations (or enter ‘N/A’).

	Enter text	



	Additional Control Measures
	Describe control measures required for specific risks (or enter ‘N/A’).

	Enter text	



RISK ASSESSMENT FOR HUMAN HEALTH AND SAFETY
In the following sections, you are identifying each hazard associated with your genetic modification work, and making an estimate of the level of risk, before proceeding to assigning a final classification and control measures. Guidance for determining resultant risk is available on the GM section of the Safety Office website.
You MUST include justification for each assessment in the following sections, giving sufficient detail to support your estimate of the risk.
For assessment of the risk(s) to human health and the environment/assessing containment of GMMs associated with plants, see Parts 4.2–4.3 of the SACGM Compendium of Guidance. Information on containment levels for GMMs in plant growth facilities is summarised in the GM regulations (see HSE Guidance Table 1b, p. 71).

Human Health Hazard Identification
Identify any potential harmful properties of:
	i) the recipient microorganism(s)
	Overall Risk
	State GM class if the microorganism is already modified.
Potentially harmful effects include:
· Disease to humans – Consider all properties which may give rise to harm, e.g., infection, toxins, cytokines, allergens, hormones, etc.
· Alteration of existing pathogenic traits – consider alteration of tissue tropism or host range, alteration in susceptibility to human defence mechanisms etc.
· Adverse effects resulting from inability to treat disease or offer effective prophylaxis – Consider possibility for any disablement or attenuation to be overcome by recombination or complementation
· Adverse effects resulting from the potential for transfer of inserted genetic material
If using a plasmid vector, consider whether it is mobilisable, non-mobilisable or mobilisation defective and the resultant risk level.
If using pre-existing genetically modified microorganisms (e.g., pseudotyped lentiviruses), consider how their properties differ from the wild type parent.
Consider control measures, e.g., vaccines/prophylaxis/treatment.
Consider completing a separate chemical hazard risk assessment for gene products derived from the GMOs.

	The recipient microorganism(s) [delete as applicable] is/are disabled/especially disabled/non-colonising/non-mobilisable/not pathogenic to humans/unlikely to survive outside laboratory culture.
Enter text
	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	ii) the altered genetic material(s)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	iii) the donor microorganism(s) (where used/appropriate)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	iv) the vector(s)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	v) the resulting genetically modified microorganism(s) (including viral/cellular vectors)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	vi) the resulting transcribed/translated gene product (e.g., toxins)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	



Virus and Viral Information
If genetic modification work will include the use of viruses or viral vectors, ensure that the following areas have been considered in the risk assessment.
	Are viruses or viral vectors being used?
	
	This section is applicable even if the virus or viral vector is a GM that was created elsewhere.

	☐ Yes (complete section below)
☐ No (go to next section)
	
	

	Is the viral vector disabled?
	If using a plasmid vector - consider whether mobilisable, non-mobilisable or mobilisation defective and resultant risk level.
If using pre-existing genetically modified microorganisms, e.g., pseudotyped lentiviruses, consider how their properties differ from the wild type parent.
Consider control measures, e.g., vaccines/prophylaxis/ treatment?

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Is the virus attenuated?
	

	☐ Yes	☐ No
	

	If ‘Yes’, what is the stability in both the viral vector & the recombinant vector?
	

	Enter text	

	What is the probability of reversion to the wild type?
	

	Enter text	

	Is the viral vector replication competent?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Are all potential routes of transmission known?
	

	☐ Yes	☐ No
	

	If ‘Yes’, will any route of transmission deliver the virus or its products to tissues where it may be active?
	

	Enter text	

	Is there potential for the transmission of naked nucleic acid?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the viral vector contain any natural or inserted oncogene &/or oncogenic sequences?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the host range or tissue tropism of the genetically modified virus/vector be different to that of the parent?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the modified virus have altered susceptibility to host defence mechanisms?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the effect of antiviral drugs be affected by the modification?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	



Control Measures
Indicate provisional containment level for:
	i) lab growth and handling of the GMM
	Assign a provisional containment level to control the hazards identified above taking account of severity of any consequence and likelihood of harm occurring.
Apply the general principles of good microbiological practice and of good occupational safety and hygiene (see HSE Guidance Schedule 7, p. 66).
Note: The University does not provide CL4 facilities

	☐ CL1
☐ CL2
☐ CL3
	

	ii) use and handling of the GMM in plant growth facility
	

	☐ CL1
☐ CL2
☐ CL3
	

	Specify any other control measures required
	

	Enter text	



RISK ASSESSMENT FOR ENVIRONMENTAL HARM
In the following sections, you are identifying each hazard associated with your genetic modification work, and making an estimate of the level of risk, before proceeding to assigning a final classification and control measures. Guidance for determining resultant risk is available on the GM section of the Safety Office website.
You MUST include justification for each assessment in the following sections, giving sufficient detail to support your estimate of the risk.
For assessment of the risk(s) to human health and the environment / assessing containment of GMMs associated with plants see sections 4.2 and 4.3 of the SACGM Compendium of Guidance. Information on containment levels for GMMs in plant growth facilities is summarised in Table 1b, page 71 of the current GM Regulations.

Environmental Hazard Identification
Identify any potential harmful properties of:
	i) the recipient microorganism(s)
	Overall Risk
	See HSE Regulation 18
Potentially harmful effects include:
· Disease to animals including allergenic and toxic effects
· Disease to animals and plants
· Adverse effects resulting from inability to treat disease or offer effective prophylaxis
· Adverse effects resulting from establishment or dissemination of the GMMs in the environment.
· Adverse effects resulting from the natural transfer of inserted genetic material to other organisms.
Consider completing a separate chemical hazard risk assessment for gene products derived from the GMOs.

	The recipient microorganism(s) [delete as applicable] would not survive and become established in the environment because the host is/are regarded as disabled/especially disabled/non-colonising/non-mobilisable/not pathogenic to humans, animals and the environment/unlikely to survive outside laboratory culture.
Enter text
	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	ii) the altered genetic material(s)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	iii) the donor microorganism(s) (where used/appropriate)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	iv) the vector(s)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	v) the resulting genetically modified microorganism(s) (including viral/cellular vectors)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	

	vi) the resulting transcribed/translated gene product (e.g., toxins)
	Overall Risk
	

	Enter text	☐ High
☐ Medium
☐ Low
☐ Effectively zero
	



Virus and Viral Information
If genetic modification work will include the use of viruses or viral vectors, ensure that the following areas have been considered in the risk assessment.
	Are viruses or viral vectors being used?
	
	This section is applicable even if the virus or viral vector is a GM that was created elsewhere.

	☐ Yes (complete section below)
☐ No (go to next section)
	
	

	Is it possible that the modified virus may have enhanced environmental survival factors?
	If using pre-existing genetically modified microorganisms, e.g., pseudotyped lentiviruses, consider how their properties differ from the wild type parent.

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Are all potential routes of transmission or escape into the environment known?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the modified virus alter infectivity or interactions with host defence mechanisms?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Is the modified virus likely to have enhanced effects on a weakened host beyond those expected from the parent virus?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the effectiveness of control agents be reduced by the genetic modification?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Will the altered genetic material change the host range of the virus?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	

	Is it possible that the tissue tropism of the modified virus will be different to that of the unmodified virus?
	

	☐ Yes	☐ No
	

	If ‘Yes’, how?
	

	Enter text	



FINAL CLASSIFICATION AND ASSIGNMENT OF CONTROL MEASURES
The HSE containment tables are:
* Table 1a (pp. 68–70) – Containment measures applicable to contained use involving microorganisms in laboratories
* Table 1b (p. 71) – Containment measures applicable to contained use involving microorganisms in plant growth facilities (to be read with Table 1a)
* Table 2 (pp. 73–75) – Containment measures applicable to contained use involving microorganisms in premises, other than those referred to in Table 1a (laboratories) and Table 1b (plant growth facilities)

Consider each item on Tables 1a, 1b or 2 and indicate whether or not it is required, taking account of the provisional containment level assigned to protect human health and safety and any additional control measures necessary to control specific activities and environmental risks

Containment Level and Waste Procedures
	Final Classification
	Mark up Table 1a, 1c or 2 for each item. 
· Select the first correct answer reading across the table from left to right.
· Highest numbered column in which control measure is required indicates Class of the activity, and corresponding containment level.
· Beware of the potential to overclassify Class 1 GMMs.
· Include expected degree of kill (e.g., ‘effectively 100 %’), and appropriate validation methods (e.g., run shown to reach and hold temp correctly).
The University requires all GM waste to be inactivated by autoclave or other validated means prior to disposal.
The Containment Tables state clearly that the regulations require an autoclave in the site/building/suite according to Class.

	Class: Enter text
	

	Corresponding to Containment Level:
	

	CL: Enter text
	

	State waste procedures and inactivation methods for GMMs
REMINDER: THE UNIVERSITY REQUIRES ALL GM WASTE TO BE INACTIVATED BEFORE DISPOSAL
	

	Enter text	

	State contingency waste procedures (e.g., if autoclave is down)
	

	Enter text	

	State contingency storage procedures for GMMs (e.g., if fridge/freezer is down)
	

	Enter text	



Note: For higher risk GM work, an emergency action plan must be attached to this risk assessment.

HSE Notification Triggers
	Is the project risk assessed to be Class 2 or above?
	

	☐ No
	
	☐ Yes
↓
	

	
	If ‘Yes’, is the project covered by a prior notification?
	If ‘No’ the project will need to be notified to HSE and assessed and approved by the Departmental Biological Safety Committee or equivalent. Approval will also be required from the HoD or authorised signatory. See ‘Relevant Parties & Approvals’ section above.

	
	☐ Yes
	
	☐ No
↓
	

	
	Confirm the Safety Office has been contacted for HSE notification advice
	

	
	☐ Yes
	

	
	Confirm the HSE has been notified
	

	
	☐ Yes
	



Training & Health Considerations
	Training requirements
	Briefly outline the requirements and for whom

	Enter text	

	Persons at increased risk
	Consider if any persons carrying out the work could be at increased risk of harm to their health

	Enter text	

	Will this project require health surveillance or pre-start screening?
	All staff and students who will be involved in laboratory work with Class 3 genetically modified microorganisms (as assigned for human health), Hazard Group 3 pathogens, oncogenes, or unscreened human blood or tissue samples must complete health screening before commencing this work. 
See Occupational Health Surveillance Guidance.

	☐ Yes	☐ No
	

	If ‘Yes’, give details
	

	Enter text	
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