Retrospective Review of Project Licences

Project Licence Retrospective Review

“The overall purpose of retrospective review in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for review:
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc..

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Reviews, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.


1




[image: ]
University of Cambridge                                    Project Licence Retrospective Review
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Dr Gabriel Balmus
	

	Contact details:
Address & tel.


	Prof Gabriel Balmus, DVM, PhD
Principal Research Associate 
UK Dementia Research Institute at
University of Cambridge

Cambridge CB2 0AH, UK
Tel: +44-1223-762490
www.balmuslab.org
	

	Project No.
	PP8090463

	Project title
	ROLES FOR GENOMIC INSTABILITY IN
CANCER AND AGEING

	Project purpose
	To find genes that regulate genomic instability (GIN). The genes will be
researched to find ways to prevent genomic instability beginning and building up.



	Date licence was granted
	17/02/21

	Date of retrospective review is sent to the PPLh
	27/11/24




The following are the triggers for licence Retrospective Review:
If you are completing this form because you have been asked to complete a Retrospective Review and our UBS staff have completed this box for you.  Please check that you agree with the selection made and correct if you believe the information is incorrect.

	A
	
	My licence is due to expire in 6 to 12 months time and I have no plans to write a new licence


	B
	
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

	C
	
	I plan to request the revocation of my licence before its natural expiry date


	D
	
	I will no longer be the project licence holder but another person will continue to hold the licence.  
The name of the new licence holder will be:

	E
	
	I took over this licence from (insert name) in (insert date)


	F
	
	The AWERB Standing Committee has asked for this Retrospective Review.



Note to licensees: 
In the case of option D if the new project licence holder’s name has not been filled in please add this information to this box.
In the case of option E please insert the name of the person from whom you took over this licence and the date when you became licence holder.




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year.  Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date.  You can insert rows as necessary. For any animals that experienced a higher level of severity than that of the protocol please highlight these figures in bold. The figures provided can be obtained from your Home Office returns.

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	2000
	1st year
	
	
	111
	
	
	111

	
	
	
	
	2nd year
	
	
	46
	
	
	46

	
	
	
	
	3rd year
	
	
	44
	
	
	44

	
	
	
	
	4th year
	
	
	36
	
	
	36

	
	
	
	
	Total
	
	
	
	
	
	

	2
	Mice
	Mild
	2000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Mice
	Moderate
	500
	1st year
	
	
	
	38
	
	38

	
	
	
	
	2nd year
	
	
	
	3
	
	3

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	6
	
	6

	
	
	
	
	Total
	
	
	
	
	
	

	4
	Mice
	Moderate
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	5
	
	5

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Mice
	Mild
	10000
	1st year
	
	269
	7
	30
	
	306

	
	
	
	
	2nd year
	
	624
	
	
	
	624

	
	
	
	
	3rd year
	
	346
	
	
	
	346

	
	
	
	
	4th year
	
	116
	
	
	
	116

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Mice
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	13
	6
	
	1
	20

	
	
	
	
	3rd year
	
	3
	3
	
	
	6

	
	
	
	
	4th year
	
	18
	2
	
	2
	22

	
	
	
	
	Total
	
	
	
	
	
	

	7
	Mice
	Moderate
	2500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	11
	
	
	11

	
	
	
	
	3rd year
	
	
	
	43
	
	43

	
	
	
	
	4th year
	
	
	113
	19
	
	132

	
	
	
	
	Total
	
	
	
	
	
	

	8
	Mice
	Moderate
	2500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	10
	9
	
	19

	
	
	
	
	3rd year
	
	
	
	12
	
	12

	
	
	
	
	4th year
	
	15
	2
	
	
	17

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Whole Total
	1963


*If actual severity data has not been formally assigned at the point the Retrospective Review is undertaken, the columns can be used to indicate the estimated severity for each of the categories.  

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	6
	Higher/lower
	A possible phenotype of a newly created mouse line meant some mutant mice (3) died suddenly, without prior clinical signs. 
Otherwise, the severity was lower on this protocol than expected. Studies were concluded before the onset of moderate adverse effects, or phenotypes were, at most, mild.

	7
	Lower
	Piloting and drug treatment meant that a higher proportion of animals had a mild overall experience, having less cumulative harms and/or tumours not reaching a size that may have caused a moderate severity.

	8
	Lower
	A higher proportion of mice than stated, did not develop a spontaneous tumour whilst on these studies and therefore did not reach the moderate threshold. 




2.3 Describe any unexpected adverse effects and include the percentage and the number of animals affected.  How were these episodes managed and recorded?  If any of these resulted in a Project Licence Standard Condition 18 report please indicate which were reported under Condition 18 and the date (also see Section 5.2).

	Sudden death in Nat10 point mutant. This strain was created by us. A developmental phenotype was identified, indicated initially by sub viability in generating homozygous mice during breeding. Mice were put on phenotyping studies, which included health monitoring and weighing with increasing regularity as mice aged. Although mutant mice were lower weight than wildtype, they did not show clinical signs of illness and there was no pattern of weight loss prior to death. 

0.6% of mice born in this colony died unexpectedly. 3/480. 

In 10.03.24, a SC18 was submitted after 2 homozygous mice in close succession were found dead. 

To prevent further incident after the first death in 2024, we initially increased the frequency of health observations and weighing. After the second death, we no longer kept hom mutant mice to the age at which sudden death was occurring. We gathered tissues for analysis and mice have been used for other purposes that did not require keeping homozygous animals to adulthood. 



2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment?  Please provide a brief summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	6
	0.6%, 3/45. 

	
	



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         YES    NO

If no, please explain the why there was a difference.  Please do this on a protocol by protocol basis.
	Protocol No.
	If your numbers were less that estimated please explain why.

	1-4
Less
	We generated fewer lines than our top estimate and did so much more efficiently than originally accounting for. i.e. we did not have a lot of repeated attempts to create or recover mutant mouse strains. 

	5
Less
	Less mutant mouse lines and less repeated attempts to generate mouse strains led to less breeding overall. In general, we tried to avoid over breeding and unnecessary breeding.

	6
Less
	· In some cases, we were able to get the data we needed from minimal amounts of mice.
· The technical difficulties in carrying out some of the more onerous activities, such as behavioural testing, has meant some experiments were not conducted. 
· We have been able to get data at earlier stages. For example, tissues are collected for analysis or embryos have generated ES cells. In-vitro work has replaced the need for some in vivo work. 

	7
Less
	· Studies have been very successful on this protocol, reducing the need for repeats. 

	8
Less
	· This protocol was used relatively early and gave results that reduced the need for additional experimentation. 



2.6 Have you re-used animals? 								         YES    NO

If so, why have you re-used animals and what has been the impact of re-use on the welfare of your animals?  Please also provide the species and number of animals re-used by protocol where re-use occurred.
	Species
	Protocol No. on which animals where/will be returned as re-used, why and what impact, if any, this re-use had on the welfare of your animals

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    NO

For example, this may occur when breeding and maintaining genetically altered animals or when animals have been ordered and cannot be used for some technical reason.  

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:

NB – Much of our breeding has been for intercrossing strains for the generation of compound mutants and on occasion the reverse, separating alleles from compound mutants with a view to isolate, use or archive material. As such, it is possible to generate a lot of ‘unwanted’ genotypes. Many mice not of the desired genotype are no used in further experiments


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:






2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	a) When generating our newly created mouse mutant strains, we have used skills and techniques previously optimised during the mouse genome project at WTSI. The efficiency of generating, characterising, genotyping and breeding mosaic, F0 and F1 mice meant rapid progress in generating new mouse strains. Our general ability to manipulate embryos for microinjection, IVF and electroporation (for genetic modification) has allowed for rapid earlier progress against aims and objectives on this PPL as well as highly optimised early breeding stages.
Effective use of the mouse database (MCMS) allows for tracking, genotyping, and task allocation for breeding mouse colonies remotely. Having familiarity with each colony, including tracking using the homepage searched for using the specific prefixes for each colony, has meant colonies can be assessed and managed quickly and from any location. The Bioresearch Manager has also spent much time within animal facilities, to assess colony status on the ground when necessary. 

For mouse genotyping, we have used Transnetyx. Our mouse colonies, specifically their allele info, is linked to our Transnetyx account. The download/upload facilities and task management via the MCMS, allows for efficient genotyping and breeding decisions making based on reported zygosities. 

b) Wherever possible, we have used excess stock animals for collecting tissues for in vitro studies, as animals for controls against experimental cohorts or offered WT mice to other users. On multiple occasions, we have used surplus WT mice from other user colonies for use in breeding in our own colonies. 

c) We have generated mice from material supplied by the IMPC. We have frozen material for all novel mouse mutant strains created and are committed to supplying these to the international community via repositories on conclusion of our own studies on this PPL. 

	



2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					         YES    NO
		b) accessed by researchers outside the University?				 	         YES    NO
		c) would you allow other researchers at the University to use your strains?	         YES* TBC    NO
		d) would you allow external researchers to use your strains with an MTA applied?	         YES    NO

If you have answered YES to any of these questions please elaborate below:
	We already collaborate with multiple researchers and are committed to supplying material that will be useful for research that will reduce the need for mice to be generated elsewhere. This can include supplying mouse tissues as well as the mice themselves. NB – some of the mice we use are already available to the wider community via repositories, and we have helped direct collaborators to these resources during the life of our PPL.





If you have answered NO to any of these questions please explain why.
	




2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	         YES    NO

Please explain/provide examples.
	
We have avoided using mice sourced internationally, have used frozen material for recovering mouse strains wherever possible, move and use mice from within the university establishment, use the 3Rs email list for mice queries where relevant, always keep mice in regulation IVCs and communicate with animal techs to ensure single housing is avoided wherever possible. 




2.11	By species and percentage please indicate the source of your animals.

	Species
	Source
	Approx. percentage

	Mouse
	Previously existing mouse colonies
	30%

	Mouse
	Newly created colonies
	49%

	Mouse
	Imported from collaborators
	10%

	Mouse
	Imported from suppliers (e.g.Xanvier)
	11%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         YES    NO

If so which protocols were amended and were numbers increased or decreased, and by how much?
	Protocol No.
	Original estimated Number
	Amended estimated number

	
	
	

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	






2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									         YES    NO

If so which protocols were amended and were the severity categories increased or decreased?
	Protocol No.
	Original severity category
	Amended severity category

	
	
	

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	








3. 3Rs:

In this section, please explain what steps you have taken during the tenure of your licence that resulted in 3Rs gains.  This might include working with collaborators to refine your model, changing the anaesthetic regime or equipment, etc.  Consider every change you have made and its impact on the 3Rs – even small changes and initiatives can result in 3Rs gains.

The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 

Definitions
Advancing research into animal 
welfare by exploiting the latest
in vivo technologies and by 
improving understanding of 
the impact of welfare on 
scientific outcomes
Appropriately designed and analysed experiments that are robust and reproducible, and truly add to the knowledge base
Accelerate the development and use of models and tools, based on the latest science and technologies, to address important scientific questions without the use of animals














3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										         YES    NO

Please explain.
	
We have employed a member of staff for developing organoid techniques, allowing advancement in in vitro modelling that replaces in vivo experiments. 

The continual advancement in CRISPR screening technologies has replaced the need for using mice, as gene interactions and mechanisms of actions can be assessed more thoroughly through in vitro and in silico methodology.




3.2 Have you been able to reduce your animal usage?  					         YES    NO

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	
Yes, experimental and technical efficiencies as described earlier with our listed mouse production techniques, has meant we have used less mice to produce the mouse models needed. This has included deploying new techniques such as DNA and CRE mRNA electroporation. The speed and efficiency have likely meant 100-200 less animals have been needed for mouse production. 




3.3 Are you involved with any tissue sharing  either within the University or more widely?  

Please explain:
	Yes, most recently we have provided bone marrow to collaborators in Germany. We have also used collaborators within the university to process our bloods, e.g. full blood counts, and so have been able to get more information out of the material the mice produce.




3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	
NB – this is a list of all animals held at the establishment which includes frozen material not all of which were used. See note next to each animal model.

	POLL - used

	Rad54l2 – not used

	Usp48 – not used

	Atm - used

	Trp53 – not used

	Rnf138/Atm (RNAT) – not used

	Lmna-G609G (LMNA) - used

	Fan1-nd – not used

	Poll - D425 427A - used

	ATM - D2880A/N2885K - used

	Rad54l2-P53 – not used

	Nat10-G641E - used

	B6.129-Xrcc5tm1Nus/J (GBXR) – not used

	Xeroderma Pigmentosum, Complementation Group A (XPA) – not used

	FancD2 (FAD) – not used

	Lmna-Nat10 (GBAO) - used

	Fam193a - used

	Usp37-K371E – not yet created

	Poll/Atm # - used

	Poll - D425/427A x ATM - D2880A/N2885K - used

	NOD-Prkdcscid-IL2rgTm1/R - used

	Fan1-R510H (FANA) - used

	PAXB CRISPR D10 (PAXB) – not used

	PAXX KO Crispr Cas9 WT (PAXA) – not used

	Xeroderma Pigmentosum, Complementation Group C (XPC) – not used

	FancA (FAA) -not used

	Lig4 (LIGF) – not used

	Paxx/XLF (PXNH) – not used

	Fam193a x B6 N171-82Q (HD) - used

	Balmus C57BL/6N mice - used

	Poll/Atm - used

	Usp30 GBUT – not used

	Nhej1tm1Fwa GBLF – not used

	C57BL/6J (Balmus)

	Usp42

	Poll x Atm KO

	B6N-Atm

	C57BL/6JRj Gle

	C57L/6JRj Gle x 129s5 F1

	H2K KO+HLA-A+B2M+CD8+TRA+TRB-Inv Gle

	129S5/SvEvBrd

	C57BL6NTac Gle

	BAC-FAN1-Q140

	Fan1-KI R510H x Q140

	Q140







3.5 How successful have these techniques and/or models been?  

	Successful. Newly created strains were efficiently created and answered the experimental hypothesis when used e.g. assessing for pathologies associated with synthetic lethality/synthetic interaction between genes. 

NSG mice have been used successfully for tumour xenograft experiments. Happily, in each case, tumours were shrunk either by eliminating a suspected cancer promoting gene or by reducing tumour growth by using inhibitors as described in the licence.

We have had additional success breeding and identifying phenotypes on our protocols when crossing mutant mice  (e.g. poll/atm) or identifying novel phenotypes in newly generated mouse models (e.g. Nat10 G641E).

Most and perhaps all strains used have been successful in producing tissues for downstream analysis.




3.6 What limitations, if any, have you encountered?  Were you able to overcome these limitations and, if so, how?

	We have been unable to obtain a mouse mutant strain for in vivo validation (USP37) due to lack of legal paperwork (the providing institute could not provide authorisation from the original creator). Experiments without using mouse models have been sufficient for publication. For advancing work, we are in contact with MRC GEMM for producing mouse models that can further this research. 

It has been difficult to find the equipment and expertise to conduct in depth behavioural experiments. We have used conducted more simple experiments or relied on in-vitro or tissue analysis to provide data for our research in such cases. We are enquiring with the MRC regarding outsourcing phenotyping techniques, including behavioural experiments.  






3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    NO
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	
Mouse production techniques:

· CRE mRNA electroporation 
· CRISPR ssODN electroporation

These techniques have replaced traditional microinjection or IVF techniques which have reduced the number of embryos and thus mice needed for mouse production. 




3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES    NO

If not, why?
	
N/A




If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	
Where relevant, we used the Ullman-Cullere & Foltz body conditioning scoring system in addition to tracking weight loss and other clinical signs. We refined our judgement on mice developing spontaneous thoracic tumours, as weight loss and reduced body conditioning was an indicator of internal tumour growth and could indicate the presence of a tumour prior to exhibiting breathing difficulties.




3.9 Were the end points detailed in your project licence appropriate? 			         YES    NO
Have you needed to modify them during the tenure of your licence? 			         YES    NO

Please explain.
	
Most often, we have been able to gain the experimental data required prior to mice reaching general humane endpoints or moderate adverse effects.




3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	
N/A




Were these killing methods the most refined? 						         YES    NO
Were they the most appropriate for your experimental data?				         YES    NO

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	
N/A




3.11 Have you received awards or funding specifically targeted at the 3Rs?		         YES    NO

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	






The AWERB 3Rs committee is particularly interested in this section of your review because information you provided here could be of interest and use to other researchers at the University.  

Information that you have included in this section will be included in the UBS 3Rs Search Tool unless you complete the box below.  UBS will only add information to the UBS 3Rs Search Tool section on the UBS website that University staff can log into using their Raven Access.  You should however disseminate all 3Rs finding more widely. 

I do not agree to information provided in this section to be added to the UBS 3Rs Search Tool for the following reason(s).
	









4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected?									         YES    NO

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? Hopefully										         YES    NO

4.3 Regardless of whether you managed to complete your programme of work, what have you achieved/discovered during the time since this licence was granted? (Please copy your key scientific questions/objectives which appear at the beginning of Part D, or in the Action Plan, of your project licence into the box below and against each explain what you have achieved/discovered).

	Objective 1 
Objective title 
Do the GA mouse strains, created after identifying genes of interest through in-vitro/in-silico and DNA/RNA sequence screens as targets for GIN related disease, breed at the normal frequency or have developmental, tumour or ageing phenotypes? 5 GA mouse models of GIN will be created over the period of the project licence. 
We have created more than 5 novel GA models, including a kinase dead mutant previously homozygous lethal in a KO versions. 
Objective 2 
Objective title 
Are there co-operating genes that can be identified by crossing GA lines and examining the effect in developmental disease, tumour development and ageing? 5 new inter-crossed strains will be created and studied over the period of the project licence. 
We continue work on validating the effect of interacting genes in mouse models. We have generated 5 new intercrossed strains and studied them experimentally. We have concluded that certain gene intercrossing (KO’s) does not reduce the incidence of tumour formation and progression. 
Objective 3 
Objective title 
Is it possible to reverse, attenuate or delay the harmful phenotypes identified through objectives 1 and 2 and find therapeutic agents and novel therapeutic strategies that can modify GIN initiation and accumulation? We aim to identify 3 new therapeutic agents or strategies over the period of the project licence. 
We have identified a gene that, when knocked out in a tumour via genetic recombination, reduces tumour progression (uveal melanoma model). 
We have demonstrated tumour shrinkage with mice engrafted with tumour cells containing specific KOs in the presence of inhibitors (therapy). 




4.4 For key scientific questions/objectives you could not complete either fully or partly, please include an explanation as to why you were not able to achieve what you set out to achieve when the licence was granted (reasons could for example include lack of funding, the model took longer than expected to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	It takes a long time to import lines due to the admin around MTAs, this has slowed us down for both importing and exporting, and in some cases, prevented us entirely from importing certain mouse strains. 




4.5 In the expected benefits section of your licence you described the benefits you believed would be likely to arise from your programme of work.  Please explain what benefits have actually been achieved and, if appropriate, explain how these differ from what you anticipated you could achieve when you wrote the licence.

	
We have several models with novel genes, or gene modifications of interest identified. Novel therapeutic strategies have been discovered as described against objective 3 above.
We have conducted several experiments studying the interacting genes involved in genome instability and, although not yet identifying gene combinations with favourable results against our developmental disease and spontaneous tumour goals, the data has been invaluable for directing us to next steps. 
We have generated multiple ES cell lines for further study in vitro and have generated other tissues and materials, such as brain and bone marrow that has been used experimentally and will give rise to benefits/publications in the future.




4.6 Specifically, if you were unable to address any or even all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	
All experimental results have been beneficial whether identifying novel therapeutic strategies as in the case of our tumour xenograft work, or when redirecting our efforts to other genes of interest/gene interactions where in vivo validation has failed to identify combinations of genes that reduce illness and suffering. 




4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES    NO

If so, what were these and what were/was the benefit(s)?  
	
· CRE mRNA electroporation 
· CRISPR ssODN electroporation

Less mice were used in the production of mouse models.




4.8	Using the headings below please provide a list of publications and meetings attended where research arising from work undertaken under this licence has been disseminated.  
Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.
Please only include publications arising from research undertaken under the authority of this licence.  If you have papers in press please include these.
	Publications in scientific journals:



	Publications pending, or under review:
‘Targeting the CDS1/2 axis as a therapeutic strategy in uveal melanoma and pan-cancer’



	Presentations at scientific meetings:




Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES    NO

If you answered NO: why?
	




If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
The Bioresearch Manager has twice given career talks at the local school. This was in the way of a visual presentation (PowerPoint). Emphasis was science, scientific workplaces and generating enthusiasm for the natural world. 






a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	We amended the licence to use a specific mouse diet (DOX), which allowed us to conduct a mouse xenograft study which led to the uveal melanoma manuscript mentioned above. 
We made an additional amendment, which allows us to phenotype embryonic stages, and so gain data for developmental phenotypes in mouse colonies where adult mutant mice exhibit harmful phenotypes that cannot be predicted or controlled (e.g. Nat10).


	



5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	
Attached in email.




5.3 Non-Compliance (if applicable):
Provide the date, a summary of the nature of any non-compliance and the outcome (or if appropriate since the licence was last reviewed).

	
N/A




5.4 Compliance Assurance Meetings [CAMs] or Root Cause Analysis (RCA) meetings (if applicable):
Provide the date, a summary of the nature of any incident and the outcome, if known (or if appropriate since the licence was last reviewed).

	
N/A




5.5 Have there been any other issues that have affected the management of this licence that you feel should be taken into consideration, (e.g., equipment failure, absence of key staff, change in the health status of the animal unit etc.)?

	








6 Retrospective Review:  

Project Licence Holder check list:
	AWERB requires the following documents
	Documents sent to AWERB

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	27/11/24

	2. Retrospective review form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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