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.
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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 Anneliese Odette Speak
	

	Contact details:
Address & tel.


	Cambridge Institute of Therapeutic Immunology & Infectious Disease
Department of Medicine, University of Cambridge
Jeffrey Cheah Biomedical Centre
Puddicombe Way
Cambridge
CB2 0AW

	

	Project No.
	P2E57E159

	Project title
	Haematological development and functional characterisation in tumour models

	Project purpose
	This project aims to identify and characterise key processes, including specific genetic loci, that play a role in development of the haematological system and/or the function in particular with regard to tumour control



	Date licence was granted
	15/02/2019

	Date of retrospective review is sent to the PPLh
	15/02/2023




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
	X
	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.  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
	25000
	Mild
	1st year
	
	1486
	45
	
	13
	1544

	
	
	
	
	2nd year
	
	2888
	64
	
	9
	2961

	
	
	
	
	3rd year
	
	2497
	103
	
	16
	2616

	
	
	
	
	4th year
	
	2084
	
	8
	20
	2112

	
	
	
	
	Total
	
	8955
	212
	8
	58
	9233

	2
	Mice
	10000
	Mild
	1st year
	261
	
	
	
	
	261

	
	
	
	
	2nd year
	16
	
	
	
	
	16

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	277
	
	
	
	
	277

	3
	Mice
	2500
	Mild
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	9
	
	
	9

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	9
	
	
	9

	4
	Mice
	2500
	Mild
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Mice
	2000
	Mild
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Mice
	3000
	Mild
	1st year
	
	
	143
	
	
	143

	
	
	
	
	2nd year
	
	
	60
	
	
	60

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	203
	
	
	203

	7
	Mice
	5000
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	2
	1
	3

	
	
	
	
	3rd year
	
	
	
	22
	
	22

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	24
	1
	25

	8
	Mice
	5000
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	9
	Mice
	5000
	Moderate
	1st year
	
	
	
	52
	
	52

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	12
	
	12

	
	
	
	
	4th year
	
	
	
	68
	
	68

	
	
	
	
	Total
	
	
	
	132
	
	132

	10
	Mice
	5000
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	11
	Mice
	6400
	Moderate
	1st year
	
	
	
	657
	1
	658

	
	
	
	
	2nd year
	
	
	
	420
	1
	421

	
	
	
	
	3rd year
	
	
	
	483
	
	483

	
	
	
	
	4th year
	
	
	
	78
	
	78

	
	
	
	
	Total
	
	
	
	
	2
	1640

	12
	Mice
	600
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	16
	
	16

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	16
	
	16

	13
	Mice
	500
	Mild
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	14
	Mice
	150
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	15
	Mice
	50
	Moderate
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	




*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

	1
	Lower
	The majority of mice on this protocol were considered to have experienced a sub-threshold severity. There were a few occasions where a higher severity than expected was experienced as outlined below,
We obtained some new GA lines that should not exhibit any clinical signs or phenotypes, however, there has been a higher than expected incidence of lymphoma/leukaemia based on the genetic background. In case this was caused by spontaneous mutation(s) that had been brought together through the breeding strategy the line was outcrossed for several generations.
After moving from Sanger to AMB there was some random occurrence of hind limb paralysis that was observed across multiple unrelated colonies.

	7
	Higher
	An error in the spreadsheet used to calculate the time for irradiation to produce the required dose for bone marrow chimera generation was added after service which meant that a cohort of mice were administered a much higher dose than expected. These mice deteriorated showing clinical symptoms of acute radiation toxicity and were culled.




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).

	Protocol 1
For the spontaneous development of lymphoma/leukaemia this affected ~ 5% of the mice from these two colonies being found dead when this was first identified. Enhanced daily checks were performed resulting in now 1% of the mice from these colonies being culled sick on the development of mild clinical signs. These clinical signs are clearly labelled on the colony pages within MCMS and the key room technicians are aware. A note to the HOI was sent as well as SC18 seeking advice if to change the breeding of these lines to moderate and with the enhanced monitoring it was agreed to keep them as mild.
Two SC18 were submitted for the hind limb paralysis covering 8 mice in total. These were all recorded on MCMS and mice were culled immediately on discovery with tissues collected for pathological examination which did not identify any obvious cause.
Protocol 7
12% of mice on this protocol experienced unexpected adverse events and one SC18 was submitted to cover the 3 mice that were culled sick and presented with acute radiation toxicity. As there were incidents on other PPLs with a high level of unexpected adverse events an investigation was performed and it was identified that the spreadsheet utilised to calculate the time the mice are required to be in the irradiator had an error that was introduced after a service which the decay factor from calibration was entered incorrectly. This meant that the mice were given a much higher dose of radiation than was required resulting in the acute radiation toxicity.
Protocol 11
0.12% of mice on this protocol experienced unexpected adverse events with two mice dying while undergoing procedures and two SC18 were submitted. One died after administration of gaseous anaesthesia and the other while undergoing intravenous injection while held in a restrainer. No obvious cause of the incidences were identified.




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

	1
	0.7% (66/9233 mice) these mice are on the breeding and maintenance and would include those found dead/culled sick due to issues with delivery or pups, vaginal prolapse, mutilation/fight wounds. It also includes the unexpected development of lymphoma/leukaemia that occurred in two colonies containing a particular genetic alternation and the random hind limb paralysis that occurred as outlined in section 2.3

	7
	12% (3/25 mice) these mice were culled sick as outlined in section 2.3

	11
	0.12% (2/1640) mice were found dead during procedures as outlined in section 2.3



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         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
	Due to COVID and Sanger closure many of the planned projects were abandoned and so GA breeding was reduced

	2, 3, 6, 7 
	This project was terminated early with no follow up performed so the anticipated mouse usage was not as expected

	4 and 5
	As the project feeding into protocol 2 was terminated early there has been no use for these protocols which were follow up assays

	8 and 10
	As the project feeding into protocol 2 was terminated early there has been no use for these protocols which were follow up assays

	9, 11 and 12
	The main project that would use these protocols was cancelled due to COVID/RSF closure. We also were able to use fewer mice than expected to gain the experimental outcomes for some other studies

	13, 14, 15
	It has not been necessary to rederive any lines and so these protocols have not been used



2.6 Have you re-used animals? 								           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    
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:
Expansion breeding for 12 GA colonies was in progress late 2019/early 2020 for a collaborative project with an industry partner. However, due to the pandemic and RSF closure all mouse work had to be triaged and it was decided that this project should be terminated and thus most of the mice were culled and not used. 
A GA line was generated on another PPL for a study (Sanger service PPL which performed embryo transfers), however, despite careful QC of the ES cells used to generate the line working as expected, the transgene was not expressed in the cells of interest. 

	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
Protocol 1
918 mice were culled due to the lockdown and subsequent restrictions on mice imposed by social distancing and reduced staffing with people finding work elsewhere with the Sanger RSF closing, this was ~1/3rd of the mice generated on that protocol in 2020
With the GA line generated as it was expressing a lox-stop-lox cassette the mice needed to be crossed to cre animals in order to validate this and so ~ 150 mice were used in this process for us to determine that the transgene was not able to be expressed in the cells of interest. This was not expected and the cause is unclear.





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.
	Via MCMS the performance of breeding is actively monitored with a maximum of 6 litters (generally 3) per female and mating duration of under 30 weeks. Mice with more than one total litter loss are removed from the breeding stock and those that have not produced a litter after 8 weeks are also removed from the breeding stock. Some of the colonies are able to be maintained in a homozygous state and therefore all the offspring can be used in experimental work or for line maintenance. Where it is not possible to maintain as homozygous states we use heterozygous x homozygous or in the case of embryonic lethality heterozygous x heterozygous breeding. When WT mice are generated they are utilised as controls across various GA lines.

Excess stock can have tissues harvested for use in ex vivo assays where we cryopreserve cells for use in vitro or to isolate RNA/DNA/protein. We will check with collaborators if they need them or can offer them up via the 3Rs email list.

Some of the GA lines that we breed were originally imported from a repository such as JAX and so if allowed by MTA they can be shared with other researchers. Other lines were generated at Sanger under the IMPC and these are all able to be ordered via IMPC/IMSR/EMMA.




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
		b) accessed by researchers outside the University?				 	         YES
		c) would you allow other researchers at the University to use your strains?	         YES
		d) would you allow external researchers to use your strains with an MTA applied?	         YES

If you have answered YES to any of these questions please elaborate below:
	All my colonies are available within the university and I have shared live mice to others to setup their own colonies or to take tissues. When through Mendelian inheritance we have excess WT mice these are offered to other users within the facility through the 3Rs email list.
Many of my GA strains are not specific to me but they can all be found on IMSR/JAX/IMPC, where other researchers can obtain them directly via the provider or internally.






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 

Please explain/provide examples.
	Where ever possible mice are not solo housed, this is only done when it is not possible to wean male mice in a condense manner and in that case, we may consider if it is better to instead cull the mouse if it will not be able to be experimentally used within a few weeks.
As we monitor tumour growth the mice are frequently handled and so the aim is to have this done by one person for the duration of the experiment. When injections are to be administered this will be performed at the same time as the handling and less stressful handling methods such as tunnel and cupping are utilised. Mice are also habituated to handling before the start of the experimental work.




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

	Species
	Source
	Approx. percentage

	Mouse
	Generated in house
	99.5%

	Mouse
	Purchased from UK supplier
	0.5%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         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? 									         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   

Please explain.
	[bookmark: _GoBack]We have moved some of our animal work onto using primary human derived immune cells as techniques and reagents allow us to translate some of previous in vitro/ex vivo work to use only human samples.





3.2 Have you been able to reduce your animal usage?  					         YES    

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.
	We have developed an in vitro model which although it uses cells isolated from mice enables more data to be generated from a single mouse. This also enables us to freeze cells from stock mice to enable colony sizes to be kept small.
Through adjustments to ex vivo tissue processing we were able to generate more donor cells from fewer mice and have better engraftment of the transferred cells reducing the experimental cohort size.
By controlling for other variables such as cage and litter we have also reduced the cohort size needed for some of our tumour growth study as the data generated is highly reproducible.




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

Please explain:
	When we have been approached by other university members who required some mice with a genetic alteration and have been able to share tissues when we have been harvesting tissues. Through the 3Rs list additional WT mice generated through breeding lines required to be maintained as heterozygotes are offered to other users.





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.

	GA models
Foxp3-RFP
OT-I
Cas9
dCas9
B2M-ko
Zfp292 ko
Dph6 ko
Dph7 ko
Dnajc24 ko
CD45.1
Ivns1abp KO
Prdm1 KO
Odc1 floxed

Techniques
Blood sampling
Blood sampling under terminal anaesthesia
Intravenous injection
Subcutaneous injection
Intraperitoneal injection
Administration of substances in the diet/drinking water
Irradiation and reconstitution with bone marrow
In vivo imaging




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

	All models have been successful apart from the dCas9 as the transgene was not expressed in the tissue of interest after cre mediated excision of the stop cassette.

The techniques have generally been successful, some challenges have been encountered with setting up the use of an in vivo luciferase reporter system (expanded below).




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

	We have tried to use in vivo imaging with a luciferase reporter system to enable more refined monitoring of tumour cell growth. However, initial pilot studies yielded poor data with the signal obstructed by the pigmentation of the cell line and/or the mouse. With restrictions to work with the pandemic optimisation of this was halted, we will seek support from other users for future work using this technique.




3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES  
	
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.
	An extensive health check for mice that are due to undergo irradiation was developed and implemented to reduce the incidences of adverse events after the procedure, especially with regard to coat condition and any potential indication of fighting. This was shared within other PPLh and users within the Sanger RSF and was implemented into the irradiation workflow that was performed by the technicians.





3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES    

If not, why?
	





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?
	A clinical scoring system is used for the monitoring of mice that have been irradiated (protocols 7 and 12) to monitor for signs of acute ration toxicity or other irradiation related complications.
For tumour colonisation (protocols 8 and 10) we monitor for clinical signs related to the site the tumour cells are expected to grow, such as rapid or laboured breathing after intravenous administration due to pulmonary colonisation.
For tumour cell administration to the flank (protocols 9, 11 and 12) the tumours are measured and checked for signs of ulceration or irritation.




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

Please explain.
	





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.

	Saline perfusion ~ this has been used to ensure circulating blood is removed from tissues to enable analysis of the tissue resident immune or cancer cells.





Were these killing methods the most refined? 						         YES    Were they the most appropriate for your experimental data?				         YES    

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.
	





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

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 										         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).

	Key Objectives 
1. Identification and characterisation of key processes in haematological system development and/or function 
a. What genetic loci regulate the development and/or function of haematological cells? 
b. Is the development/function affected by manipulation of the haematological system? 
c. In which cell types does this occur? 
2. Identification and characterisation of key interactions between the haematological system and tumour cells 
a. What genetic loci regulate this process? 
b. Can these interactions between haematological cells and tumour cells be manipulated to affect tumour development/clearance? 

Progress
1a - we have identified a number of genetic loci that appear to regulate the development or function of haematological cells.
1b/c – we are following up on a number of genetic loci to understand the mechanism of action of these genetic loci.
2a – a number of candidate genes have been identified that affect the phenotype/function/survival of haematological cells within the tumour.
2b – with those identified in 2a we have started to investigate if this affects tumour growth




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.).

	For all objectives the initial scale and ambition had to be reduced because of the closure of the Sanger RSF and associated pipelines, this meant that GA lines that were planned to be made were not.
With COVID another large study was cancelled that would have contributed towards objective 2 and the breeding of other lines meant studies linked to objective 1 was terminated and experimental work scaled back or cancelled. With the process of closing the Sanger RSF and moving lines this has delayed overall progress on some projects by ~ 2 years.





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.

	The overall aim of this project is to identify and characterise key processes, including genes, that play a role in development of the haematological system and/or the function in particular with regard to tumour control. 

We were able to test 73 GA mouse lines for the effect of the GA on the development and function of the haematological system and identified a number that do have an effect, however, the way in which these genes can affect the haematological system is under investigation.
A number of genes that can affect the haematological system within the tumour have also been identified.

Due to scaling back of work with RSF closure and COVID other studies that were planned when the PPL was written were not able to be performed.




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?

	The impact on the benefits is more that the overall number of genes that affect these processes is lower than anticipated and we have not made as much progress on understanding how they regulate these processes.





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

If so, what were these and what were/was the benefit(s)?  
	





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:
Development of an in vitro model of T cell exhaustion.
Identification of genes that regulate Natural Killer cell development and function.



	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    

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?
	I have attended several public engagement events to discuss my wider research which does include mentioning the use of animals.







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.

	12/12/19 addition of protocol 12 to enable the use of bone marrow chimeras in tumour studies, making the use of antibiotics after irradiation optional and adjustments to account for revised LASA guidelines for injection volumes and health monitoring suggestions from NVS/NACWO
23/07/21 addition of Cambridge as an alternative establishment plus adding protocols 13-15 to cover necessary procedures for possible rederivation or revival of lines
08/09/21 transfer of PPL to Cambridge as the primary establishment
18/10/21 removal of Sanger as an establishment




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.

	15/11/2019
09/03/2020
12/03/2020
26/01/2021 (updated originally submitted 30/11/2020)
06/05/2022
17/05/2022




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).

	





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).

	





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
	15/02/2023

	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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