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General Description of Project4:


Overview

Interferon is an essential component of innate immune response against several pathogens including Newcastle disease virus (NDV). The antiviral effect of interferon is mediated by hundreds of interferon stimulated genes (ISGs) (1). The roles of ISGs are well established in mammals mainly against human pathogens. However, ISGs are not well annotated and are relatively less functionally characterized in chicken or duck. Different systems have been implemented to understand the function of ISGs both in vitro and in vivo, among them the Lentivirus Expression System (LES) is used extensively due to high efficiency of gene delivery into different cell types. In this proposal, we aim to make use of the LES to examine the functions of chicken ISGs (ch-ISGs) on the biology of NDV as a model virus, which will later be used for other avian viruses. The ch-ISGs will be cloned in the Lentivirus vector and the resultant vector will be used to rescue the Lentivirus pseudoparticles in 293T cells. The virus particles will then be used to determine the role of specific ISGs, alone or in combination, on the replication of NDV in avian or duck cell lines in various read-outs. 

1. List of vector

In the work covered by this application, we will use Lentivirus vector constructed by Dr. Charles Rice at Laboratory of Virology and Infectious Disease, Center for the Study of Hepatitis C, The Rockefeller University, New York, NY 10065, USA. The lentiviral vector is a 3rd generation lentiviral vector packaging system. The virus is only produced on complementing cell lines that express the required components for viral replication. The virus is not able to replicate on any other cell line, so when other cell lines are infected with the virus there is no productive infection. The virus is pseudotyped with the VSV-G gene, which increases the range of species that it is able to infect, allowing delivery into a large number of cell-types including dividing and non-dividing. 

The following three vectors will be used in this work for production of individual Lentivirus pseudoparticles:

pTRIP.CMV.IVSb.Fluc.ires.TagRFP, where Fluc represents ISGs (Fig. 1)
pCMV-VSVg
pGag-pol
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Fig.1: A schematic presentation of Lentivirus vector with exogenous gene.

1. List of modifications including altered genes

ISGs, initially amplified from chicken genome, will be cloned in the Lentivirus vector.

1. Experimental Plan


	

	Lentivirus vector expressing ISG will be transfected into 293T cells along with supportive plasmids (pCMV-VSVg and pGag-pol). 48 hours post transfection the supernatant will be collected, cleared and used to transduce chicken or duck cells before infection with NDV vaccine strain LaSota. The cells will be lysed 72 hours after infection, fixed with paraformaldehyde and analysed in FACS as described (1). Replication of NDV will be assessed by GFP expression in RFP+ cells.





	A
	Consideration of potential properties of the GMM to determine if there are any potential mechanisms by which it could present a hazard to human health and the environment (to include animals & insects).  Supporting evidence and references must be provided as appropriate5

	
	

	i)
	Hazards associated with the recipient micro-organism


	
	Human

The lentivirus vectors to be used in this programme of work are severely disabled derivatives of human immunodeficiency virus type 1 (HIV-1). A number of genes required for HIV-1 replication and virulence have been deleted from the lentivirus sequences contained in the vector. The virus vectors are propagated as plasmids in E.coli strains. Packaged viruses able to infect human, mouse, chicken and other animal species due to the presence of a pseuodotyed VSV-G gene, which increases host range. Lentiviruses pseudoparticels are produced by cotransfection of the lentivirus vectors with other plasmids, which provide proteins required for packaging in trans. As lentiviral replication can only occur when these plasmids are present the packaged lentivirus is only able to transduce efficiently shRNA cloned in the lentivirus vector plasmid, the virus is totally unable to replicate in these cell that do not contain the complementing plasmids. No infectious virus can therefore be produced. Moreover, no know oncolytic property of inserted genes is know so far. Lentiviral vectors are thus used safely and are extremely useful tools for one-way transfers of exogenous genetic material into target cells. 

Environmental

The virus particles can only be packaged by cotransfecting the three plasmid components of the vector system into 293T cells. Transfected cells producing the recombinant virus must be maintained in tissue culture. Although theoretically the lentiviruses would be able to infect other animal species such as rodents, the likelihood of this occurring accidentally is negligible. In the event that this did occur, the recombinant virus would be unable to propagate. The vector is self-inactivating by virtue of promoter disabling, which provide an additional level of safety as vectors should not be able to generate full-length vector RNA after viral integration This programme of work does not include deliberate infection of animal species with lentivirus vectors. No harm to the environment is envisaged


	ii)
	Hazards arising directly from the inserted gene product (e.g. cloning of a toxin gene or oncogene)


	
	a) Human

The RFP marker inserted into the Lentivirus vector is not known to have oncogenic or toxin-like properties. None of the ISGs (inserted gene product) is known to cause any cancer or that it is toxic. It should be noted, however, that the single genes targeted in these studies cannot by themselves result in cell transformation, even in highly responsive cells. The effect of combinations of genes with the potential to cause cell transformation is also minimal.


b) Environmental

No significant environmental hazards would arise (see above).


	iii)
	Hazards arising from the alteration of existing pathogenic traits (e.g. alteration of host range or tissue tropism)

a) Human

The Lentiviruses have abilities to infect diverse cell types when supplemented with the supportive plasmids. Since the produced virus particles will be replication defective, it is negligible to assume the change in host tropism with consistent replication. The animal experimentation is not planned and therefore may not post any direct hazard to animals. The virus can survive out of cell culture, but will not replicate out of cells culture. Although some virus vector may remain transiently in transfected cultures, selection and passage of these cells will remove any unattached virus. As all culture media and cells will be decontaminated in Virkon for at least 30 minutes before disposal, no harm to human health or the environment is envisaged with transfected cells.

b) Environmental

The Lentiviruses vector used here will be replication-defective outside the cell culture or host or without supportive plasmids and do not constitute a hazard.



	iv)	
	The The potential hazards of sequences within the GMM being transferred to related micro-organisms

a)  Human

As the lentivirus pseudoparticles are replication defective it is unlikely they would recombine and produce replication competent retroviruses.


b) Environmental

As detailed earlier there is no significant likelihood that GMM Lentivirus pseudoparticles could recombine productively.

	
	

	B
	Consideration of the likelihood that, in the event of exposure, the GMM could actually cause harm to human health6 
Supporting evidence and references must be provided as appropriate

	
	

All efforts will be made to follow the proper containment level and disposal to avoid any release of viral particle. However, in case of accidental release, the GMM would result in self-limitation in both animal and in the environment owing to inability to replicate. 



	C
	Assignment of provisional Containment Level for human and animal (e.g. ACGM and SAPO)7

	
	(This step will often involve considering the containment level necessary to control the risk of the recipient micro-organism and making a judgement about whether the modification will result in a GMM which is more hazardous, less hazardous or about the same. Sometimes it may help to compare the GMM with the relative hazard presented by other organisms).

	
	

The lentivirus particles, bacterial stocks and cell-lines produced by transfections are assessed as CL2. The Lentivirus vectors, which will be used in this work, contain non-harmful inserts. Whenever Lentivirus vector stocks are grown, the minimum possible titre will be made to infect cell-lines. Efforts will be made to not to exceed the containment level of 2 in any work presented here.

As per HSE guidance for CL1 designation lentiviral systems, the lentiviral system used here is 3rd generation, containing self inactivating (SIN) LTR and non-harmful inserts. As contaminated sharps represent a significant hazard they will be excluded from any work involving these lentiviral vectors. Whenever lentiviral stocks are grown the minimum possible titre will be made to infect cell-lines.

The 3rd generation packaging systems means a number of genes required for HIV-1 replication and virulence have been deleted from the lentivirus sequences, the virus vectors are propagated as plasmids in E.coli strains. Only packaged viruses able to infect human, mouse and other animal species due to the pseudotyped VSV-G and these can only be produced by cotransfection of the lentivirus vectors with other plasmids which provide proteins required for packaging in trans. The packaged lentivirus is able to transduce efficiently genes cloned in the lentivirus vector plasmid, the virus particle is totally unable to replicate in these cells as this absolutely requires the complementing plasmids. No infectious virus can therefore be produced. As such transduced cell lines are completely incapable of producing infectious virus and can only express the encoded ISG.




	D
	Consideration of the work to be undertaken and a detailed review of the control measures to safeguard human health8
Supporting evidence and references must be provided as appropriate

	
	
Laboratory work
Laboratory work will include transfection of Lentivirus vectors and transduction, preparation of cells and extraction of nucleic acid and protein. All laboratory work will be performed in accordance with the general Code of Practise for the Avian Oncogenic Virus Group.

 (i) 	Are any of the work procedures likely to generate aerosols? 

Handling all material will be performed with the use of gloves and Microbiological Safety Cabinet (Class II) for sample protection. 

(ii) 	How will waste materials be disposed of? 

The disinfection will be performed with a 1% Virkon solution for at least 30 minutes of any cell-lines or media used. Any tips, flasks or other plastic wear that has been exposed to virus/viral particles will also be decontaminated with Virkon prior to disposal by incineration.

(iii) 	Will it be necessary to use sharps? 

All the sharps used will properly be discarded in sharp bin.

(i) If the work involves the experimental infection of animals is it known whether the animal will shed the GMM?

No animal work is proposed in this application

(ii) In the case of organisms whose multiplication involves a complex life-cycle will the work involve the propagation of organisms that are in stages in that life-cycle that are particularly hazardous? 

Smallest amount of viral stocks required for the experimentation will be propagated, for instance generation of cell lines only requires the infection of a very small amount of cells in a 96 well plate format. There are no reports in the production of spores or infectious subgenomic material in Lentivirus transduction of cell cultures.

(iii) Have any disinfectants been validated under the actual conditions of use? 

It has already been tested the efficacy of Virkon against Newcastle disease virus:  http://www2.dupont.com/Virkon_S/en_GB/assets/downloads/Virkon-S_10_Reasons_Poultry.pdf or Lentivirus: http://www.arovet.ch/download/Desinfektion/Virkon%20S%20efficacy_internet_arovet082010.pdf

 

	E
	Consideration of control measures for protection of the environment8
Supporting evidence and references must be provided as appropriate

	
	

Laboratory work

As with the above assessment, use of measures to ensure sterility of samples imposes a higher than required level of environmental protection. The MSCIIs in Henderson F15 and F17 are equipped with HEPA filtration.  All consumables or liquid waste generated in hoods is subject to an approved CoP that ensures disinfection by a 1% Virkon Solution for at least 30 minutes prior to disposal to drains or disposal by incineration. Any tips, flasks or other plastic wear that has been exposed to virus or viral particles will also be decontaminated with Virkon prior to disposal by incineration.






























	F
	Assignment of the activity class (1, 2, 3 or 4)9

	
	This is done by comparing the containment and control measures identified as necessary to control the risk with the table of containment in schedule 8 of the new regulations together with consideration of any appropriate derogations.

	
	
Activity class 2






	G
	Summary List of Genetically Manipulated Organisms (GMOs)10

	
	
List all GMOs to be produced and/or used in the course of this project.
Sensible grouping of GMOs is acceptable where space is insufficient, provided assessment results are identical. Host strain, vector and inserted sequence must be identified for each GMO made in that way.
Hosts and vectors need not be further described if they are included in the standard list.
Otherwise all components must be described in the appropriate part of this form.
Shaded boxes for GMSC use only.

	
	

	
	
	Description
	Containment Level
	

	
	
	
	Proposed
	Confirmed
	

	
	1
	pTRIP.CMV.IVSb.Fluc.ires.TagRFP
	2
	
	

	
	2
	pTRIP.CMV.IVSb.ISG20.ires.TagRFP
	2
	
	

	
	3
	pTRIP.CMV.IVSb.IFIT1.ires.TagRFP
	2
	
	

	
	4
	pTRIP.CMV.IVSb.IFIT2.ires.TagRFP
	2
	
	

	
	5
	pTRIP.CMV.IVSb.IFIT3.ires.TagRFP
	2
	
	

	
	6
	pTRIP.CMV.IVSb.ZAP.ires.TagRFP
	2
	
	

	
	7
	pTRIP.CMV.IVSb.ADAR.ires.TagRFP
	2
	
	

	
	8
	pTRIP.CMV.IVSb.LY6E.ires.TagRFP
	2
	
	

	
	9
	pTRIP.CMV.IVSb.BST2.ires.TagRFP
	2
	
	

	
	10
	pTRIP.CMV.IVSb.C6orf150.ires.TagRFP
	2
	
	

	
	11
	pCMV-VSVg
	2
	
	

	
	12
	pGag-pol
	2
	
	

	
	13
	[bookmark: _GoBack]DH5a E.coli
	1
	
	

	

	
	Maximum Containment Level
	2
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GUIDANCE NOTES FOR RISK ASSESSMENT OF GENETICALLY MODIFIED MICROORGANISMS

These notes have been drawn up in conjunction with the site’s BAGMSC in accordance with HSE ACGM guidance to assist you complete the site’s in-house risk assessment form.  If you have not prepared a genetic modification risk assessment before you are recommended to contact a member of BAGMSC for Compton or Pirbright for advice.  Examples of completed risk assessment forms can be viewed for reference (contact C. Jones or P. Adams for Compton site and V. Spackman for Pirbright). Also your feedback and suggestions for improving the local risk assessment process are welcome; please contact the BAGMSC.  Any environmental considerations should include both animals and insects.

The superscripts given in the section headings throughout the form relate to the relevant guidance as given below.

1.	Staff involved

Remember to include laboratory staff and animal attendants if applicable.

2.	Connected Programme of Work (CPW) (if relevant)

CPWs mainly apply to IAH projects.  At present, IAH has a range of CPWs currently notified to the Health and Safety Executive (HSE) that define the types of GMOs which are considered to fall within their scope and describe the limits of their hazards (CPWs define boundaries to the activities). Refer to the Compton or Pirbright CPW lists.  If new work falls outside the scope of the CPW and it is assessed as Class 2 or above, then a notification of the new work has to be made to the HSE. Please seek advice if this is the case and refer to “CU2 submissions” under guidance on the site’s ACGM web page.  It is helpful to include the CU2 form with the risk assessment form when submitting to the BAGMSC for review.  Please note that submission of a CU2 form will incur a cost (see HSE GMO fees) and it is wise to make the notification as broad in scope as is likely to be required in the foreseeable future, with the proviso that the risk-based limits applying to the work are clearly defined.

3.	Origin of GMO / in vivo work

Please indicate whether the GMO is being made in-house or being imported from an external collaborator.  If it is from an external source then the risk assessment for the GMO must be obtained; this should include any HSE CU2 approval. Does the work involve an organism which falls under the Defra Specified Animal Pathogens Order (SAPO); if it does, please specify whether Level 2, 3 or 4.  Does this proposed work involve in vivo work?  
  
4.	Description of Project

This section should address matters such as:

Scientific goals of project
This information provides a useful background and puts the work in context. The scientific goals need not be disclosed if presenting the information presents problems in relation to intellectual property rights or commercial sensitivity.

An overview of the different types of GMM that will be constructed
This overview should consist of 1 or 2 paragraphs, outlining the scope of the project and setting the boundaries of exactly what work will be done.  Please make it clear whether the GMOs are being made and used here or whether the GMOs are coming in from an external collaborator for use here. Please supply an external risk assessment where applicable. Where applicable, ensure all the intermediate cloning steps and any intermediate GMMs are covered and not just the final construct.  This overview should be complemented with lists of recipient strains, vectors and inserts that will be used in the project.

1. List of recipient strain(s)
Cover the name of the strain, the name of the wild-type organism from which it is derived and the extent to which it is disabled.

1. List of vector(s)
Cover names and any disabling mutations.

1. List of modifications including altered gene(s)
In doing this genes should be identified in such a way that an outside reviewer will have a general idea of their function i.e. providing a three-letter name may not be sufficient.  Where the function of a gene is unknown, it may help to provide details of any known homologues.

(iv)	An indication of the most hazardous GMM
Considering both human health and the environment the most hazardous GMM that will be constructed in this work should be identified.  This will be the most hazardous combination of recipient strain, vector and inserted material. With some projects it will not be clear that any one GMM will be any more hazardous than any of the others (e.g. if all the work is class 1).  If this is the case this should be stated.

5. 	Section (A) Consideration of potential properties of GMM to determine if there are any potential mechanisms by which it could present a hazard to human health or to the environment. Any environmental considerations should include both animals and insects.


(i)	Hazards associated with the recipient microorganisms (e.g. bacterial host or viral   vector)
Factors to consider include whether the recipient microorganism is listed in ACDP hazard groups 2, 3 or 4 (given within The Approved List of Biological Agents 2004 accessible at ACGM Guidance) or the SAPO animal pathogens list.  Not all animal pathogens are listed under SAPO and so a judgment must be made as to whether the GM will be a risk to the environment. Other relevant factors may be the microorganism’s mode of transmission, disease symptoms, host range and tissue tropism as well as an indication as to whether vaccines or chemotherapeutic agents are available.  Information should also be provided on any disabling mutations and whether there is any possibility of any disabling mutations being complemented or reverting.

(ii) 	Hazards arising directly from the inserted gene product (e.g. cloning of a toxin gene or oncogene)
Consideration should be given to whether the inserted DNA encodes a toxin, an oncogenic protein, an allergen, a modulator of growth or differentiation (hormone or cytokine), a product that could silence a gene encoding crucial metabolic enzymes in susceptible hosts or any other protein, which may result in potentially harmful biological activity.  Where the function of the inserted gene is unknown, it may help to describe the function of any known homologues.  Please note that even a normal human gene may be harmful if over expressed, especially if the over expression is in tissues that do not normally express the protein.

(iii) 	Hazards arising from the alteration of existing traits (e.g. alteration of pathogenicity, host range, tissue tropism, mode of transmission or host immune response)
One factor to consider is whether the inserted gene encodes a pathogenicity determinant, such as an adhesin, a penetration factor or a surface component providing resistance to host defence mechanisms.  Another important consideration is whether the inserted gene encodes a surface component, envelope protein or capsid protein that might bind to a different receptor to that used by the recipient microorganism.  Consideration should also be given to whether the inserted DNA (or the plasmid sequence) encodes resistance to a drug or antibiotic that might be used for the treatment of a laboratory-acquired infection.

(iv) 	The potential hazards of sequences within the GMM being transferred to related microorganisms 
Factors to consider include whether widespread dissemination of the inserted gene as a result, for example, of either gene transfer or recombination of the GMM with a wild-type microorganism, would be a matter of concern.  If this is the case, an important consideration will be whether, in the event of a breach of containment the GMM could survive in the environment for long enough for such a gene transfer to take place.

6.	Section (B) Consideration of the likelihood that in the event of exposure, the GMM could actually cause harm to human health 

7.	Section (C) Assignment of a provisional containment level  

This step involves considering the containment level necessary to control the risk of the recipient microorganism (i.e. the ACDP Hazard Group of the recipient microorganism and the SAPO containment level) and making a judgment about whether the modification will result in a GMM, which is more hazardous, less hazardous, or about the same.  Sometimes it may help to compare the GMM with the relative hazard presented by other organisms that would fall within the same ACDP Hazard Group as the GMM.
	
8.	Consideration of the work to be undertaken and a detailed review of the control measures to safeguard Section (D) human health and/or Section (E) protection of the environment

	Depending on the outcome of the general assessment in sections B and C, examples of some of the issues you may need to consider are included within this section:
	(N.B. you may not need to address all of these)

(i) 	Are any of the work procedures likely to generate aerosols? 
	If so, should the work be undertaken in a safety cabinet or isolator?

(ii) 	How will waste materials be disposed of? 
Waste disposal includes both solid and liquid laboratory waste and waste (e.g. bedding, faecal material, etc) from experiments with infected animals. Inactivation of GMMs in contaminated material and waste is required by validated means (see vi below).

(iii) 	Will it be necessary to use sharps? 
Does work involve glass Pasteur pipettes or needles?  If so, how is this controlled?

(iv) 	If the work involves the experimental infection of animals is it known whether the animal will shed the GMM?

(v) 	In the case of organisms whose multiplication involves a complex life-cycle will the work involve the propagation of organisms that are in stages in that life-cycle that are particularly hazardous? 

Examples include the propagation of the infective stages of parasites or the release of spores from fungi.  Consideration should be given to all potential routes of transmission including those that might not be used naturally.

(vi) 	Have any disinfectants been validated under the actual conditions of use? 

For example, if disinfectant is being used for the treatment of virus in tissue culture medium, is it known that the disinfectant is effective in the presence of high levels of protein? Please be aware that manufacturers carry out validations of disinfectants under clean conditions. A sensible approach should be adopted; where it is possible to carry out in-use validations then we should.  It may be possible to make reference to peer-reviewed articles where the validation tests have been carried out.

(vii) 	Does the nature of this work preclude it being undertaken by any workers who have a serious skin condition (e.g. eczema) or other health issues that might make them more susceptible to infection (e.g. some kind of immunological defect)? It may also be necessary to consider new and expectant mothers. 

(viii) 	Should workers receive any vaccination or health surveillance? 



9. 	Section (F) Assignment of the activity class (1, 2, 3, or 4)
	
	This is done by comparing the containment and control measures identified as necessary to control the risk with the table of containment in schedule 8 of the GMO (Contained Use) Regulations 2000, together with consideration of any appropriate derogations.  For convenience, the table is appended to this form. The SACGM Compendium of Guidance details these measures (http://www.hse.gov.uk/biosafety/gmo/acgm/acgmcomp/index.htm and scroll down to Part 3 for details on containment levels). 
It should be noted that the containment measures set out in Part II of Schedule 8 of the Contained Use Regulations will include some measures that are required where and to the extent that the risk assessment shows they are required

Additional measures may be necessary in any of the following circumstances:
(i) 	to take full account of any properties of the GMM that may be hazardous to human health
(ii)     	to protect the environment
(iii) 	to provide additional safeguards for particular work procedures

10. 	Section (G) Summary list of Genetically Modified Organisms (GMOs)

List all GMOs (including the intermediate cloning steps if applicable) to be produced or used in the course of this project.  Sensible grouping of GMOs is acceptable where space is insufficient, provided assessment results are identical. 

Containment measures for laboratory activities involving GMMs (Schedule 8 Table 1a)

	CONTAINMENT MEASURES
	CONTAINMENT LEVEL

	
	1
	2
	3
	4

	1
	Laboratory suite: isolation
	not required
	not required
	required
	required

	2
	Laboratory: sealable for fumigation
	not required
	not required
	required
	required

	EQUIPMENT MEASURES

	3
	Surfaces impervious to water and resistant to acids, alkalis, solvents, disinfectants, decontamination agents and easy to clean
	required for bench
	required for bench
	required for bench and floor
	required for bench, floor, ceiling and walls

	4
	Entry to lab via airlock
	not required
	not required
	required where and to extent the risk assessment shows it is required
	required

	5
	Negative pressure relative to the pressure of the immediate surroundings
	not required
	required where and to extent the risk assessment shows it is required
	required
	required

	6
	Extract and input air from the laboratory should be HEPA filtered
	not required
	not required
	HEPA filters required for extract air
	HEPA filters required for input and extract air

	7
	Microbiological safety cabinet/enclosure
	not required
	required where and to extent the risk assessment shows it is required
	required, and all procedures with infective materials required to be contained within a cabinet/enclosure
	Class III cabinet required

	8
	Autoclave
	required on site
	required in the building
	required in the laboratory suite
	double ended autoclave required in laboratory

	SYSTEM OF WORK

	9
	Access restricted to authorised personnel only
	not required
	required
	required
	Required via air lock key procedure

	10
	Specific measures to control aerosol dissemination
	not required
	required so as to minimise
	required so as to prevent
	required so as to prevent

	11
	Shower
	not required
	not required
	required where and to extent the risk assessment shows it is required
	required

	12
	Protective clothing
	suitable protective clothing required
	suitable protective clothing required
	suitable protective clothing required; footwear required where and to extent risk assessment shows it is required
	complete change of clothing and footwear required before entry and exit

	13
	Gloves
	not required
	required where and to extent the risk assessment shows it is required

	required
	required

	14
	Efficient control of disease vectors (eg for rodents and insects) which could disseminate the GMM
	required where and to extent the risk assessment shows it is required
	required
	required
	required

	15
	Specified disinfection procedures in place
	required where and to extent the risk assessment shows it is required
	required
	required
	required

	WASTE

	16
	Inactivation of GMMs in effluent from handwashing sinks and showers and similar effluents
	not required
	not required
	required where and to extent the risk assessment shows it is required
	required

	17
	Inactivation of GMMs in contaminated material
	required by validated means
	required by validated means
	required by validated means, with waste inactivated in the laboratory suite
	required by validated means, with waste inactivated within the laboratory

	OTHER MEASURES

	18
	Laboratory to contain its own equipment
	not required
	not required
	required, so far as is reasonably practicable
	required

	19
	An observation window or alternative is to be present so that occupants can be seen
	required where and to extent the risk assessment shows it is required
	required where and to extent the risk assessment shows it is required
	required
	required

	20
	Safe storage of GMMs
	required where and to extent the risk assessment shows it is required
	required
	required
	secure storage required

	21
	Written records of staff training
	not required
	required where and to extent the risk assessment shows it is required
	required
	required
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