




To be allocated by GM safety officer:-

Final Risk Class :  ___________________

HSE Ref (where appropriate): _____________________
	Title of Project:
	insert overall title here….

	Proposal Ref No:
	


1. Name of Principal Investigator (PI):
2. Department, building and room location of PI:

3. Telephone number and email address of PI:

4. Summary of risks considered (specify only those risks deriving from the existence and use of the GM construct or infected/integrated organism, not general health, safety and COSHH issues):

	Place a ‘X’ in the relevant box(es)
	
	Likelihood of event
	Consequences of event

	Organism to which risk applies
	Nature of GM risk
	Negligible
	v. low but finite
	low but signif.
	quite likely
	None (of significance)/
mild/medium/
severe

	Man, experimenter
	insertional mutation leading to oncogenesis or other health effect
	
	
	
	
	

	Man, experimenter
	infection by replication-competent retrovirus
	
	
	
	
	

	Man, experimenter
	effects of infection and/or gene / fRNA* expression at infection site
	
	
	
	
	

	Man, third party
	insertional mutation leading to oncogenesis or other health effect
	
	
	
	
	

	Man, third party
	infection by replication-competent retrovirus
	
	
	
	
	

	Man, third party
	effects of infection and/or gene / fRNA* expression at infection site
	
	
	
	
	

	Host species in lab/ containment facility
	effects on behaviour or pathogenicity of host
	
	
	
	
	

	Host species, external
	breeding of host with wild counterpart leading to persistence of integrated GM construct and effects on wild popn.
	
	
	
	
	

	Other species, external
	escape of GMO with ecol. impact on other spp.
	
	
	
	
	

	Other species, external
	horizontal transmission of GM construct/gene to other spp. with ecol. impact.
	
	
	
	
	

	Other species, external
	horizontal transmission to human pathogen increasing pathogenicity
	
	
	
	
	

	Other? – specify..
	
	
	
	
	
	


*fRNA – functional RNA e.g. shRNA used for knockdown of endogenous gene product

5. Summary of the proposed work:
This table summarising the activities will only be relevant where multiple approaches / phases are possible and selection is made from these possibilities.

	Place a √ in the relevant box(es)
	Will it involve any of the following?

	Nature/subtitle of work
	in vitro / cell culture infection
	in vivo / animal infection
	manufacture of viral particles

	e.g. Knockdown of gene Y in cell lines using commercial packaged shRNA construct
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


6. Short summary description of aims of the overall project and intention behind the GM work proposed:

e.g. The protein product of gene Y is thought to participate in process Z in mammals and we are examining its function in relation to its presumed downstream partner, protein Q. We propose to knock down the expression of gene Y in MMM cells using lentiviral shRNA constructs incorporating a marker gene (eGFP) to highlight infected cells.  References should be included
7. Primary location(s) of proposed laboratory work (building and room location):

7a. Nature of work in primary location:

8. Secondary locations where GMO may be handled (e.g. culture suites, Central Research Facility etc): 

8a. Nature of work in secondary location(s):

If the answer to 7 or 8 above is BSU, please  here   [  ]
Any details specific to this project relating to the animal work should be included in question 8a.  Please contact Prof Linda Scobie (Linda.scobie@gcal.ac.uk) for details on the relevant forms to be completed for BSU in vivo risk assessments.
9. Brief description of the biology of the system under investigation:

e.g. Gene Y is a GeneYfunctionalpathwaymember that is expressed [where and when?]throughout both adult and foetal human tissues with highest levels found in the heart and brain. GeneY [functional attributes?]binds a range of growth factors including GrowthFactorsX,Y&Z.  Upon ligand binding GeneY forms a homodimer or a heterodimer (with a GeneZ receptor), the latter of which potentiates GeneY’s signalling capability.  Following dimerisation, GeneY undergoes autophosphorylation, activating the receptor and initiating several intracellular signalling pathways such as the GenesM,N&P pathway.  References should be included particularly in reference as to whether the system is oncogenic, eco-tropic, ampho-tropic etc and any previous work describing risks
10. Summary description of the constructs to be used/made:

a) Overall system name/description (e.g. 4th generation retroviral/lentivirus construct based on XYZ vector, containing shRNA vs Gene Y, and marker gene eGFP)
For b) to g), where several vector types are used, you may wish to specify components for each type e.g.


Retroviral/Lentiviral construct(s):


E.coli vectors used to prepare retroviral/lentiviral construct inserts:

Ideally, insertion of commercial data is very useful here and is self explanatory.
b) Vector backbone and origins of replication etc.


Retroviral/Lentiviral contruct(s):


E. coli vectors used to prepare retroviral/lentiviral  construct inserts:

Again reference to the commercial maps and data can be used to complete section 10 in full

c) Resistance genes

d) Marker genes and tags

e) Biological insert (i.e. the ‘functional’ part, designed to have an effect on the biology of the host cells / organism)

f) Expression modulators (e.g. promoter, WPRE, stating the version and its functional constituent parts where applicable)
g) Other constituents (only where significant to function and not covered in b)-f); e.g. Ψ packaging sequence, U3 3’ LTR, 5’ LTR etc.)

h) Summary of the differences between the experimental/test and control constructs

Please include a diagram of the vector/construct showing the features referred to in b) – g) wherever possible.

11. Justification for the use of each component of the construct:

i.e, does it have to be viral or could it be plasmid?
12. Summary of procedures to be employed:

Please describe how you will make your virus - use as much space as you need here

13. Detailed risk assessment (this should illustrate why each box in the summary table on page 1 has been ticked, and should include consideration of appropriate containment):
use as much space as you need here

Special note for items 12 and 13:

i) needles – if hypodermic syringe needles or glass capillary needles containing infectious GM organism or virus or construct are used at any point in the procedures, the project will inevitably be considered Class 2 or above

ii) safety cabinets/hoods – where a Class II safety cabinet is used to protect the worker from significant harm involved in the use of the GM organism, virus or construct, the project will inevitably be considered Class 2 or above
If the answers to questions 10 to 13 express hazards, or if you believe the project is class 2 or above, an HSE CU2 form should be included and forwarded to Prof Linda Scobie, C131, Charles Oakley Building.

Signature of Principal Investigator:

Date:

Please include here name(s) of person(s) responsible for and involved in the day-to-day management and execution of the project if different from the PI:

	Name
	I, the undersigned, have read and understood the contents of this GM risk assessment and have received the appropriate training to handle the named GMO’s.
	Date of signature

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


This risk assessment should be reviewed on a regular basis. Please notify Prof Linda Scobie of any amendment (e.g. location or named personnel) or the cessation of the project. 

A separate AMENDMENT FORM is available on the Portal or  by emailing Linda.scobie@gcal.ac.uk.   
NOTES:

In completing this submission, researchers are confirming they have consulted and are following the ACGM Compendium of Guidance (CoG) issued by the Advisory Committee on Genetic Modification, (//www.hse.gov.uk/) – available on-line via quick links to HSE at http://www.hse.gov.uk/biosafety/GMO/acgm/acgmcomp/    and the guidance to the regulations "A guide to the Genetically Modified Organisms (Contained-Use) Regulations – 2014, http://www.hse.gov.uk/biosafety/GMO/whats-new.htm .  
Part 3 of the SACGM provides guidance on containment and control of GMOs. This is the most relevant part of your risk assessment and should be as detailed as possible. http://www.hse.gov.uk/biosafety/GMO/acgm/acgmcomp/part3.pdf   
Guide to filling in each section:

4. Please identify the risks associated with the GM aspect of the work proposed. Consideration should be given to the experimenter, other third-party humans (e.g. lab co-workers, other employees, people outside the University), other individuals of the GM host species in the lab or outside, organisms of other species in the University or wild in the environment. Specify, using the summary table provided, the nature of the risk, the likelihood of the risk event(s) happening and the severity of the consequences of such occurrences. This section should tie in with the risk assessment details given in Section 13. On this template, a number of likely risks are identified. Delete any that are inapplicable to your proposal and add lines covering additional risks not covered on the template.

5. Each aspect or element of the GM work proposed should be summarised here. If viral particles are to be manufactured in Glasgow Caledonian University, please state. Other work can be divided into ex vivo (in vitro, cell culture, tissue slices or organotypic culture) and in vivo (injection or other transfer method to live animals/plants)

6. This should cover broad aims only, and not be a full introduction and discussion of issues.

9. This should consist of a paragraph or so introducing the biology of the system being manipulated - please avoid unexplained jargon. This section is to help the committee see where the issues highlighted in the risk assessment come from and assess the completeness of the risk assessment.

10. In this section, please describe the overall system being used, and split the construct(s) up into their component parts. Again, this will help the committee to ascertain whether best GM practice is being employed in each aspect of the design and experimental plan. Experiments utilising viral constructs to deliver genes or gene knockout reagents to cells/organisms usually involve several controls. Each application should describe both the main experimental constructs and the control constructs, as appropriate to the experiment. The descriptions of the constructs should include the vector-based constituents from which the final construct is derived, the gene(s) to be inserted, marker genes deployed after infection, and resistance genes deployed during construct creation and packaging or after infection, plus any other components.

e.g. for an experiment to test the effect of RNAi-based knockdown of gene Y:

Main experimental construct:

· pRRLU6shGeneY(R)sincpptCMV.GFP.p ( GeneY shRNA hairpin + eGFP)

Control construct for testing effect of scrambled sequence RNAi-based reagent for gene Y – tests non-specific effect of a insert with that base composition but no targeted functional purpose:

· pRRLU6shGeneYscr(R)sincpptCMV.GFP.p (scrambled GeneY shRNA hairpin + eGFP)
Construct for testing effect of marker gene alone:

· pRRLCMV.GFP.p (eGFP)
11. Where a component is non-controversial, this can be brief, but the committee need to decide, form their own expertise and knowledge, whether there are issues that have not been fully covered in the risk assessment.

13. This should focus exclusively on methods/methodology to be employed, in simple, clear language.The risk assessment should cover all possible aspects of risk, from the potential affected entity, through the nature of the risk, the construct components, to the methodological issues relating to risk. It should draw on, but not repeat in detail, items covered in any/all of the other sections. When considering the effect on other organisms, ‘harm’ is defined as effects on numbers or functioning of organisms in an ecosytem. Factors to consider will include: capacity of GM(M)O to survive, establish, disseminate and or displace other GM(M)Os; potential for gene transfer to other organisms; pathogenicity to animals/plants; gene expression products that are toxic to other organisms; phenotypic and genetic stability; no. of organisms released; and the characteristics of the environment into which GM(M)Os may escape.
Safety procedures and justification

Where mammalian cell lines and organotypic cultures are used for transduction using lentiviral constructs, they should be manipulated in sterile conditions using standard tissue culture practice. This will involve the use of Category II hoods to protect the work. Where any further safety concerns require the use of Cat. II hoods to protect the worker, this should be given enhanced visibility in the risk assessment and the concerns clearly stated. Usually, any work requiring this level of containment for the protection of the worker will require classification of the GM activity at Class II or above and HSE notification (which incurs a large fee).

For primary cells and cell lines, viral transduction is normally carried out using a range of MOI (multiplicity of infection) dependent on each cell line and each viral particle titre. After transduction, media are replaced and cells allowed to express genes from the construct for periods of 24 to 96 hours. Viral particles can be pipetted onto the cells, reducing the risk of accidental infection of the experimenter and lab co-workers.

To inactivate remaining packaged virus particles in the medium, all plasticware and reagents that come into contact with the viral particles and transduced cells should be soaked in 2% Virkon for 24 hours in a category II hood prior to sealing in two autoclave bags. The waste is then autoclaved. Again, if safety and escape issues arise in relation to virus inactivation and disposal beyond those normally associated with Class I GM work, these should be given prominence in the risk assessment and may require Class II classification.

Experiments using unfixed cells and/or media supernatant should only be carried out in containment level 1 facilities if the work is classified at Class I, or if the work is done in sealed containers and the risk of the containers being compromised with consequent release of infectious lentiviral particles is judged to be negligible or very low. Any procedures involving puncture of sealed vessels containing viral particles should receive enhanced visibility in the risk assessment.

Any procedures involving hypodermic syringe needles may need to be classified at Class II, as needlestick injury becomes a significant risk (see section I) below).

Routes of escape for viral constructs packaged into viral particles

Potential routes of escape are:


Aerosol


Incorrect disposal of culture materials


Needlestick injury to experimenter or third party

The potential for escape by aerosol is low if all work with unsealed virus particle-containing fluids is done within category II hoods. Aerosol could also possibly arise during application of viral particles to cells/tissues if this has to be carried out outside a hood. Aerosol could also possibly arise during waste disposal if fluids are released before waste bag sealing and autoclaving are complete.

Contact with fluids containing viral particles would only result in infection of the experimenter or lab co-workers if contact was oral, or via skin lesions, cuts etc., and then only if unprotected by gloves etc.

If lentiviral particles are being delivered to live animals by injection, there is a risk of needlestick injury to the experimenter or to third parties present during delivery (e.g. Biol. Services personnel, other lab workers). The likelihood of such an injury taking place should be considered. The risk would seem to be greatest to the experimenter unless the organism to which the particles are being delivered needs to be handled during delivery by other staff.

Consequences of escape

If the experimenter or third party worker are exposed to virus or viral infected cells, the likelihood of disease is very low or negligible with 3rd and 4th generation lentiviral constructs. Infection via inhalation or injection of virus would be limited to mucosal cells or cells at the site of injection (in vivo experiments have shown diffusion of infectious particles no more than millimetres from the injection site). Even if the infected worker had a pre-existing HIV infection, the chances of recombination are extremely small due to the design of the vector. There is no available evidence for transfer of infectious viral particles to other vulnerable cells via the bloodstream or lymphatic system except in cases where the intention was to transduce cells of the immune system in the bloodstream/bone marrow. Viral particles that do not infect cells are estimated to become inactive within hours and no viable virus should remain after 48 hours. Experiments to look for viral particles in urine and faeces of animals infected with lentiviral constructs by injection into nervous system tissues have found none. Virus is not incorporated into the germline and will not be passed to offspring. 

Contact with viral particles and infection of cells at the contact site could result in a transient immune response with local swelling and inflammation. This is unlikely to be more than a minor effect unless the nature of the biological insert(s)/markers make it more likely or more severe.

Any effects of expression of the functional parts of the construct are likely to be negligible, but the following should be considered:

- gene expression in cells local to the injury (intended biological constituents of construct and other genes in the construct, including WHV protein X and marker genes)

- gene knockdown in cells local to the injury (due to intended biological constituents of construct)

- other effects of the construct on endogenous gene expression

- insertional mutagenesis in the infected individual’s genome leading to enhanced expression of an oncogene or oncogenic cofactor or repression of a tumour suppressor gene

- insertional mutagenesis in the infected individual’s genome leading to disruption of other endogenous gene function

Since 3rd and 4th generation lentiviral constructs cannot replicate after infection, there is no risk of continued infectivity of the needlestuck individual, so no virus could be passed on to other people.

The design of 4th generation lentiviral constructs is such that there is essentially no risk of recombination with other extant human or animal/plant viruses to create new strains with altered properties.

Insertional mutagenesis effects have been considered to be the main element of risk with newer generation lentivirus constructs. The construct is designed to become integrated into the genome. Sites of integration have been studied and the current consensus is that, with current generations of lentivirus construct in common use in non-therapeutic experiments, there is little selectivity. Thus, the construct can integrate anywhere within or between genes, with no preference for genic regions, coding regions or promoter regions. Little risk is thought to be associated with integration into introns, although sense-orientation integration within a gene might disrupt splicing and expression of that gene. No enhancer/repressor sequences are present, so direct transcriptional effects on such integration events are unlikely, although effects acting via disruption of chromatin structure cannot be ruled out. The a priori probability of integration into an exon or promoter of an endogenous gene is thus ~3.5%, the proportion of the genome occupied by these kinds of sequence. Any integration event that disrupts endogenous gene function would only do so if dominant effects on gene expression manifest for the gene in question, as typically only one integration event will happen per cell, and that will occur monoallelically. The oncogenesis observed in clinical trials for treatment of X-linked SCID has been shown to be strongly associated with multiple features of the design of that experiment, and is not thought likely to occur in cases where the biological gene components of the construct do not give cells a growth advantage. Several other trials have monitored oncogenesis and have reported no adverse events of this nature over many patient-months of follow-up.

Committee feedback form

Title of Proposal

Sub-title

Project Reference No:

Name of Principal Investigator

Contact details for PI (phone/email)

Name of Assessors

Reasons for recommendation of declining of proposal/amendment

Final assignment of containment measures and risk class:

Signed

On behalf of the GMSC Committee

Printed

Dated

For Class 2/notifiable and above:

Date HSE notified:

Date approved by HSE:

Comments from HSE attached on a separate sheet (yes / no)
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