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:
	Professor Brian Huntly
	

	Contact details:
Address & tel.


	Department of Haematology
Jeffrey Cheah Biomedical Centre
Cambridge Biomedical Campus
Cambridge
CB2 0AW
	01223 336828

	Project No.
	PP3042348

	Project title
	Investigation of normal haematopoietic stem cell subversion and the evolution, maintenance and targeting of haematological malignancies

	Project purpose
	We will determine what goes wrong with normal blood stem cells in processes such as cell growth and survival and how abnormalities of these lead to the development and maintenance of blood cancers. We will then use this information 1) to help predict those likely to develop blood cancers, 2) to potentially intervene earlier in the course of blood cancer development and ideally prevent blood cancers from developing in those at high-risk and 3) to better treat those patients with established
blood cancers.



	Date licence was granted
	30th March 2021

	Date of retrospective review is sent to the PPLh
	12th December 2024




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. 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
	400
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	5
	0
	0
	5

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	2
	0
	0
	2

	
	
	
	
	Total
	0
	0
	7
	0
	0
	7

	2
	Mice
	Moderate
	400
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	5
	0
	5

	
	
	
	
	3rd year
	0
	0
	0
	4
	0
	4

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	9
	0
	9

	3
	Mice
	Moderate
	100
	1st year
	0
	0
	0
	5
	0
	5

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	5
	0
	5

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	10
	0
	10

	4
	Mice
	Mild
	14000
	1st year
	0
	1494
	81
	34
	39
	1648

	
	
	
	
	2nd year
	0
	1529
	197
	3
	44
	1773

	
	
	
	
	3rd year
	0
	1868
	128
	15
	61
	2072

	
	
	
	
	4th year
	0
	1990
	92
	20
	45
	2147

	
	
	
	
	Total
	0
	6881
	498
	72
	189
	7640

	5
	Mice
	Moderate
	6000
	1st year
	0
	298
	21
	28
	13
	360

	
	
	
	
	2nd year
	0
	674
	0
	57
	31
	762

	
	
	
	
	3rd year
	0
	299
	68
	16
	9
	392

	
	
	
	
	4th year
	0
	685
	128
	21
	23
	857

	
	
	
	
	Total
	0
	1956
	217
	122
	76
	2371

	6
	Mice
	Moderate
	5000
	1st year
	0
	0
	91
	48
	4
	143

	
	
	
	
	2nd year
	0
	0
	232
	74
	5
	311

	
	
	
	
	3rd year
	0
	0
	192
	43
	0
	235

	
	
	
	
	4th year
	0
	0
	199
	73
	0
	272

	
	
	
	
	Total
	0
	0
	714
	238
	9
	961

	7
	Mice
	Moderate
	3000
	1st year
	0
	0
	310
	46
	6
	362

	
	
	
	
	2nd year
	0
	0
	338
	133
	9
	480

	
	
	
	
	3rd year
	0
	0
	483
	124
	8
	615

	
	
	
	
	4th year
	0
	0
	516
	109
	2
	627

	
	
	
	
	Total
	0
	0
	1647
	412
	25
	2084

	8
	Mice
	Moderate
	4000
	1st year
	0
	0
	100
	18
	1
	119

	
	
	
	
	2nd year
	0
	0
	95
	31
	3
	129

	
	
	
	
	3rd year
	0
	0
	112
	79
	3
	194

	
	
	
	
	4th year
	0
	0
	12
	51
	1
	64

	
	
	
	
	Total
	0
	0
	319
	179
	8
	506

	9
	Mice
	Moderate
	4000
	1st year
	0
	0
	17
	6
	1
	24

	
	
	
	
	2nd year
	0
	0
	21
	116
	2
	139

	
	
	
	
	3rd year
	0
	0
	62
	36
	1
	99

	
	
	
	
	4th year
	0
	0
	42
	87
	2
	131

	
	
	
	
	Total
	0
	0
	142
	245
	6
	393

	
	
	
	
	
	
	
	
	
	Whole Total
	27962


*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
	As anticipated (100% mild severity)
	

	2
	As anticipated (100% moderate severity)
	

	3
	As anticipated
(100% moderate severity)
	

	4
	As anticipated  (>96% of animals reached mild/remained at subthreshold severity
	The remaining 4% of animals exceeded mild/sub-threshold severity due to malocclusion, fight wounds, hock swelling etc.

	5
	As anticipated (<12.5% moderate)
	The remainder of the animals were all sub-threshold.

	6
	As anticipated (25% Moderate severity)
	The remainder of the animals were all sub-threshold.

	7
	Lower than anticipated
	We had anticipated that 100% of animals would experience moderate severity. ~25% of animals on this protocol exceeded Mild severity on account of milder myeloablation protocols and the fact that not all animals progressed to overt malignancy.

	8
	Lower than anticipated
	We had anticipated that 100% of animals would experience moderate severity. ~40% of animals on this protocol exceeded Mild severity on account of milder myeloablation protocols and the fact that not all animals progressed to overt malignancy.

	9
	Lower than anticipated
	We had anticipated that 100% of animals would experience moderate severity. ~63% of animals on this protocol exceeded Mild severity on account of milder myeloablation protocols and the fact that not all animals progressed to overt malignancy.




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).

	The adverse effects directly related to this project were anticipated and further refined/characterised where appropriate.  

We have encountered an unexpected ‘phenotype’, namely a swelling around the hocks, in some of our stock animals. This was however noted on other mouse licenses in AMB and our license was amended to include this (the wording for hock swelling was kindly provided to us by Sarah Howlett, following extensive discussions with AMB senior staff) as per AMB’s instructions.

On occasions where our experimental terminal endpoints were found to have exceeded our severity limits, Condition 18 reports were generated and submitted 

For dates and the specific reports please see section 5.2



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%

	2
	0%

	3
	0%

	4
	~2.5% Non-procedure related as this is our breeding and maintenance protocol (i.e. no procedures had previously been performed on these animals. 

	5
	~3.2% Non-procedure related as this is our breeding and maintenance (harmful phenotype) protocol (i.e. no procedures had previously been performed on these animals.

	6
	~0.9% of animals progressed to terminal illness too rapidly and/or were found dead. However, in the majority of cases, our post-mortem analyses confirmed the presence of haematopoietic tumour cells, rendering this not unexpected. 

	7
	~1.1% of animals progressed to terminal illness too rapidly and/or were found dead. Our post-mortem analyses confirmed the presence of haematopoietic tumour cells, rendering this not unexpected.

	8
	~1.5% of animals progressed to terminal illness too rapidly and/or were found dead. However, our post-mortem analyses confirmed the presence of haematopoietic tumour cells, rendering this not unexpected.

	9
	~1.5% of animals progressed to terminal illness too rapidly and/or were found dead. However, our post mortem analyses confirmed the presence of haematopoietic tumour cells, rendering this not unexpected.



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
	We had overestimated the number of new strains we would require under our new license, as well as the number of current strains we would want to freeze down. This will be refined on future PPL applications.


	2
	We had overestimated the number of new strains we would require under our new license, as well as the number of current strains we would want to freeze down. This will be refined on future PPL applications.


	3
	We had overestimated the number of new strains we would require under our new license, as well as the number of current strains we would want to freeze down. This will be refined on future PPL applications.


	4
	Yes. Our estimates are in line with our current usage.

	5
	Yes. Our estimates are in line with our current usage.

	6
	No. Our estimates were higher that our current usage. This reflects a shift towards more translational work (Protocols 7, 8 & 9), our move to AMB (partially delaying some projects), unexpected staff turnover, as well as the COVID pandemic.  

	7
	Yes. Our estimates are in line with our current usage.

	8
	No. Our estimates were higher that our current usage. This is partially due to the COVID pandemic, unexpected staff turnover, the fact that some of our models were easier to establish that we had anticipated (therefore reducing the number of experiments required), the fact that some of our in vitro work did not yield strong enough results for us to decide we should move towards in vivo validation and the lack of appropriate in vivo bioavailability for a number of our candidate therapeutic agents. 

	9
	No. Our estimates were higher that our current usage. This is partially due to the COVID pandemic, unexpected staff turnover, the fact that some of our models were easier to establish that we had anticipated (therefore reducing the number of experiments required), the fact that some of our in vitro work did not yield strong enough results for us to decide we should move towards in vivo validation and the lack of appropriate in vivo bioavailability for a number of our candidate therapeutic agents.



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:


	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) We optimise breeding efficiency through thorough anticipation and careful planning of experiments. Thereafter, we set up breeding numbers that reflect our experimental requirements and utilise a deep knowledge of the genetics of transmission of desired genetic modifications. To further minimise numbers of mice, many of our experimental strains are kept in the compound status, where not associated with any expected harmful phenotypes, for multiple mutations. To ensure that we are culling mice not required for these experiments, we also genotype our mice in as timely a manner as possible.

b) To optimise use of all animals bred, we try to make use of excess stock animals for tissues, particularly “littermate control” animals. Furthermore, we freeze down excess tissues to use in optimisation experiments (flow cytometry, genotyping, PCR, etc). In addition, we will often give excess stock animals to other groups to utilise tissues, and we also utilise similar animals donated from other licences within our facility. However, excess animals for which we have no use are culled and discarded.

c) We did not identify a need to use any transgene repositories for our work (although we would be more than happy to use such resources).





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    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:
	The MCMS system in AMB allows other researchers to view our mouse stocks. We already share some of our animals and animal strains with other researchers within, via the MCMS system and UBS email group, and out with the University. However, these external requests are coordinated through personal requests rather than a coordinated and automated system.




If you have answered NO to any of these questions please explain why.
	
We have answered NO to the question would you allow “access by researchers outside the University”. This is purely for logistic reasons. Our database is not accessible by other researchers either within or out of the University, however we would have no issue with providing this information and with coordinated sharing of strains via personal communication.






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.
	
This is not really applicable, however cages with singly housed animals were avoided as much as possible. In the case of female mice, singly housed animals were group housed with other females. In the case of male animals, this was not possible.  




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

	Species
	Source
	Approx. percentage

	Mus musculus
	Mice born within UK at a licenced establishment
	100
(breakdown below)

	
	Within AMB
	~98%

	
	Obtained from a commercial facility (Charles River)
	~2%



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

	4
	15000
	14000

	5
	4000
	6000



If you have increased or decreased animal numbers please explain why this was necessary?
	My lab has gradually increased the number of xenotransplantation experiments that utilise immunocompromised strains such as NSG mice.  These experiments are becoming increasingly important in our field, something that is becoming apparent to me when receiving grant and paper reviews for my work, but also when I am participating in such reviews for colleagues. This shift is also in line with my personal research interests towards such translational work. We have also generated several GM strains that carry a potentially harmful phenotype. I therefore amended my license to re-deploy some of our requested animals from Protocol 4 (Breeding and maintenance of GM animals – Non harmful phenotypes) to Protocol 5 (Breeding and Maintenance of GM animals – Harmful phenotypes). 
This was a re-deployment amendment with no change in the wording/objectives on any of the experimental protocols, with the exception of an increase of animals under Protocol 5 (and a concomitant decrease of the requested animals under Protocol 4) and I did not have to increase the total number of animals on my license (a number that remained at 36900 even post-amendment).




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.
	
Examples of replacement are given below:

1. Replacement of primary animal tissue with a cell line model of normal haematopoietic stem and progenitor cells (HPC7).

2. Generation of “primary’ cell lines that can serve as surrogate model systems for tissue received from strains that carry the same compliment of mutations. These cell lines are directly derived from primary tissues and can be grown in special culture conditions that we have developed to generate tissues for mechanistic experiments, including those that require large numbers of cells (for example -omic experiments such as total and association proteomics). Furthermore, these cell lines can be easily genetically manipulated for functional genomic screens and can actually be re-transplanted back into murine recipients generating a disease that is identical to the leukaemia derived from the initial animals. We have generated three such cell lines double mutant acute myeloid leukaemia strain (Npm1c/Flt3-ITD mutated and Dnmt3a/Flt3-ITD) and from retroviral transduction of WT HSPC with Mll-Af9. These cell lines have been used in multiple replacement experiments.

3. Along with a collaborator we will be using new tissue culture conditions to expand normal haematopietic cells that retain their self-renewal and multilineage capacity (the two defining features of a stem cell). These systems can be used as above to generate large numbers of cells for experiments that require this (proteomics and other genomic studies), for genetic manipulation experiments that are often of low efficiency. The benefit of these systems lies not only in their ability to perpetuate and expand these cells but in the retention of their properties of in vivo self-renewal, such that this function can be read out following their transplant into myelo-ablated recipient mice.

4. We are also developing “spheroid” systems (the equivalent of bone marrow “organoid” systems), which we will use as ex vivo model systems to assess interactions between haematopoietic stem and progenitor cells (HSPC) and their microenvironment, the bone marrow niche. In brief, these involve a complicated co-culture system involving HSPC and bone marrow stromal cells, that under the right conditions will self-organise into the BM spheroids allowing limited growth of both normal and malignant blood cells. These systems are amenable to genetic manipulation and to chemical perturbation and we are beginning to utilise them efficiently for mechanistic and therapeutic studies. They provide some for of Replacement, but as they can be performed at scale, they also will help to Reduce the number of experiments that we perform.






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 a technique for intrafemoral injection of human haematopoietic stem and progenitor cells into immunocompromised mice (Calderbank et al, J Vis Exp, 2024) which provides improved engraftment over intravenous injections. Its increased efficiency improves statistical power and reduces the number of mice required to be bred. 

Additionally, we have, on numerous occasions/projects, coordinated experiments with our collaborators, so that any excess tissue (or excess animals) from our experimental work could be used passed on to them and vice versa. Examples include collaborative work with the Gottgens lab (Flt3-ITD mouse strain, project ongoing), Tzelepis lab (Flt3-ITD/Npm1c mouse strain, manuscript under revision), Laurenti lab (NSG mouse strain, project ongoing), Hodson lab (Cas-9 strain, project ongoing). 

See also item 4 in the box above. It is not straightforward to put a number to this but a conservative estimate of 5% less breeding of NSG strains and 2-3% less animals used in protocols 7, 8 and 9






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

Please explain:
	
We share tissue within our institute and respond to requests where possible from other labs. There is an animal users group email that helps to facilitate this.





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.

	
I will list the models central to our work and give a short explanation for each:

Crebbp fl/fl mouse – Floxed allele of the Crebbp histone acetyltransferase gene – it has been excised in a tissues specific manner with either the Mx1 or Cd19 Cre, and latterly has been crossed with a forward transposition system (Hyper transposase and GrOnc transposon). All of these are modelling Lymphoma.

Cd19-Cre: Enables spatiotemporal and conditional depletion of genetic elements.

Mx1-Cre: Enables spatiotemporal and conditional depletion of genetic elements.

Hyper transposase in combination with GrOnc transposon: Enable spatiotemporal insertional mutagenesis events that may modify disease penetrance and/or specific phenotype penetrance.

Ezh2 fl/fl mouse – Again excised in a tissue specific manner to generate an AML model (crossed with Mx1-Cre)

Dnmt3aR882H mouse - Again excised in a tissue specific manner (Mx1-Cre) to generate a mouse that models premalignant phase of AML.

NSG (NOD-SCID IL2receptor GAMMA null mice) – These mice are used as recipient mice for human leukaemia and lymphoma cells (either cell line or primary material)

CD45.1 – This mouse strain has a congenic variant of the CD45 protein tryrosine phosphatase receptor type C, which allows differentiation of donor reconstituted cells from host cells. We commonly use these animals as transplant recipients or donors (with CD45.2 animals as the comparator).


K-RAS: Excised in a tissue specific manner to generate transforming second hit mutations in susceptible progenitors (eg Pax5 B-ALL)

Pax5: Constitutively heterozygous mice generate a premalignant phase of B-ALL

Cas9: Constitutive expression of Cas9 enables ex vivo depletion of genetic elements in a congenic setting.


The licensed procedures we routinely use include:

Intraperitoneal injections.

Blood sampling (saphenous vein or tail).

Bioluminescence imaging (utilising the IVIS system).

Whole body exposure to irradiation using a caesium source.

Transplantation of normal, pre-malignant or malignant haematopoietic cells (including xenotransplants) by means of tail vein or intrafemoral injections, using a heat-source.

Administration of compounds by means of oral gavage, Intravenous injection, intraperitoneal injection and in the diet (or drinking water). Administration of transgene modulating agents (i.e. Doxycycline) by oral chow, in line with voluntary dosing recommendations.






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

	
We pride ourselves for having published high impact factor paper for each of our mouse lines. We have successfully participated in collaborations and have validated multiple therapeutics for our projects, some of which are now in clinical trials and/or widely accepted to be clinically actionable. 




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

	

The only limitation that we have encountered has related to the number of drug administrations that we are able to give to animals in our experimental protocols. This is currently limited to 30. Given that we are often seeking to assess the efficacy of more targeted and less toxic therapies, we feel that this number is often inadequate to control the aggressive malignancies that we model (Acute Leukaemia and Malignant Lymphomas). We also do not feel that an increase in this number of treatments would lead to significant animal welfare issues and this opinion appears to be shared by regulators in other countries, where our competitors are often able to deliver drugs for considerably longer periods via a larger number of administrations than we are.  We have objective data, such as longitudinal weight measurements, stable or reducing bioluminescence and white blood counts, whilst on therapy, that demonstrate no evidence of harm to animals being dosed with multiple agents, including combinations, as well as our subjective assessments suggesting no welfare issue, whilst their disease is being controlled. In addition, these same measurements and assessments demonstrate weight loss and other symptoms (piloerection, inappetence, reduced mobility) and objective evidence of disease progression (bioluminescence and white blood counts) upon treatment cessation. We also feel that a longer cumulative treatment period would allow us to explore more adaptive dosing, such as short drug holidays, that would allow optimal dosing of agents, as occurs in the treatment of patients, whilst maximising animal welfare. Finally, we feel that the current situation puts us at a competitive disadvantage and makes it harder to demonstrate efficacy for our novel therapeutics. We will ask the HO to address this issue in our next licence.




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.
	
· Bioluminescence – to improve our ability to determine tumour growth, we have utilised bioluminescence, whereby we genetically alter the tumour to express the luciferase gene prior to transplantation. Administration of the substrate for this reaction, luciferin, generates bioluminescence from luciferase containing cells with the light emitted a proxy for tumour growth. This has allowed much more accurate assessment of tumour growth kinetics than our previous methodologies; clinical assessment, white blood cell counts, etc. This has allowed us to more accurately assess therapeutics and other perturbations such as gene knockdown or editing that validate potential targets and has also allowed us to cut down mouse numbers.
· Tissue collection – We use a great deal of murine bone marrow and more selected haematopoietic stem and progenitor cell populations for discovery genomic, proteomic and metabolic investigations. Previously we were able to harvest ~1-4 x107 from the long bones of the lower limbs, however we have refined a newer methodology that uses almost the whole skeleton and can yield ~1-4 x 108 cells per mouse. This has allowed us to roughly half the number of mice that we need to use for such tissue-based experiments.
· Oral gavage – We have now implemented oral gavage to administer potential therapeutic agents to mouse models of haematological malignancies. This not only has the ability to mimics the human setting, but also prevents IP administration and unnecessary injections for some agents.
· Nail clipping – We have encountered an increased incidence of overgrooming and scratch wounds in some of our BL6 mouse strains. On occasion, this led to substantial wounding that necessitated culling the animal. By simply clipping the nails of mice, who exhibited skin irritation and excoriation, we have decreased the numbers of mice that have to be culled for this strain.






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

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?
	In order to monitor general welfare where needed (e.g. the incidence of fight or scratch wounds, hock swelling etc.) we rely on the daily observation notes provided by AMB and available on MCMS. 

Depending on the expected severity of the protocol and the specifics of each study, we employ daily visual inspections (including weekends where necessary) and an appropriate monitoring sheet that reflects the major concerns for each study. This sheet always stays in the AMB room where the study is taking place and is available to AMB staff. Additionally, for the majority of our studies, analysis of peripheral blood by means of automated cell counters, IVIS imaging and/or flow cytometry protocols enhance our assessment of expected disease related parameters. 





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.
	
For most of our work, mild and moderate severity endpoints are appropriate. We have however on occasion, had animals rapidly progressing to their terminal endpoints, often overnight, with little (if any) clinical signs. Although these represent <1.5% of our experimental animals and are not deemed unexpected, we had to submit Sch18 reports to the HO, something that might be misconstrued for repeated non-compliance. We feel that extending our limits to ‘severe’ in our experimental protocols (albeit with a <5% incidence) would be more appropriate. 




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.

	We only use Schedule 1 methods (mainly cervical dislocation and very rarely asphyxiation with carbon dioxide) and do not use exsanguination, decapitation and perfusion fixation.





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?									         YES

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

	1. To identify intrinsic alterations in normal haematopoietic stem and progenitor cell (HSPC) function associated with blood-cancer forming mutations.

We have made excellent progress against this objective with the study of a range of mutations associated with acute myeloid leukaemia (AML), acute lymphoblastic leukaemia (ALL) and malignant lymphomas. For example, a mouse model of diffuse large B cell lymphoma has been used to demonstrate multiple aspects of the role of mutations of Crebbp in lymphoma, including its role in disease initiation and progression, its cooperating mutations and the interesting and potentially therapeutically targetable finding that these cells are more reliant on oxidative phosphorylation for their metabolism. Three publications based on this work are expected soon. Mouse models of AML replicating a range of mutations (e.g. in genes Dnmt3a, Npm1c, Flt3 etc) have allowed a series of studies in AML that describe the transcriptional regulation altered between normal haematopoietic stem and progenitor cells (HSPC) and malignant blood cells by these mutations. Further findings from them (e.g. the role of the Pu.1 transcription factor) will be ready for publishing in the next year. In ALL, we are currently studying the effects of combinations of mutations on the biology, transcriptional and metabolic regulation of early B-cells. The results of these studies should be available within the next 1-2 years. We have also defined the roles of a multitude of proteins (chromatin factors - CF) that function with transcription factors within gene regulatory complexes (GRC) to control the expression of genes. As this CF function was not widely understood for normal HSPC, we first demonstrated this in the context of normal cells, before documenting differing roles for the same protein leukaemic blood formation, as well as the presence of different partners within GRC between normal and malignant blood formation.

2. To define the role of the bone marrow microenvironment (BMME) and cell extrinsic mechanisms in supporting blood cancers during development and therapy.

We have made very strong progress against this objective covering both BMME and cell extrinsic mechanisms. Our BMME studies focussed on chronic lymphocytic leukaemia (CLL). One study (Mangolini et al, Nat Commun, 2022) using mouse transplant assays demonstrated the role of NOTCH mutations in the evolution, maintenance and therapy resistance of CLL and their dependence on signalling from normal stromal cells in the BMME. The studies led to the launch of a spinout company developing therapies targeting stromal cells and a Phase I clinical trial. We have also studied the role of external stressors in the evolution of blood cancers. For example, mouse models of AML have been used to study the relationship with inflammation of Dnmt3a mutated haematopoietic stem cells and their role in clonal haematopoiesis, a condition which transforms to myeloid malignancies. A manuscript describing this is currently under review.

3. To determine the response of pre-malignant and malignant blood cancer cells to therapeutic agents

We have made excellent progress against this objective, particularly in the study of treatment resistance and devising ways to overcome this major clinical problem. An example is the discovery of the mechanisms by which acute resistance to BET inhibition develops in AML (Shah et al, Blood, 2024). In this study, a mouse model of AML was used to help define the role of p300 in rescuing leukaemic cells from the impact of standard therapy and then to develop a rational strategy for sequential treatment with p300 inhibitors and BET inhibitors to prevent the development of resistance. In another study, a mouse model of acute lymphoblastic leukaemia was used to demonstrate that B cell acute lymphoblastic leukaemia cells are sensitised to BCL2 inhibitor induced ferroptosis by inhibition of CREBBP and then to test a novel treatment combination exploiting this for which a patent has recently been applied and a Phase I initial trial is being planned.




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.).

	
In July 2024 a researcher working on the PPL and his team relocated to another Institution. This researcher was leading research on the bone marrow microenvironment (Objective 2) and this has impacted on progress on some aspects of this objective. 




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 generated significant new understanding about normal haematopoietic stem cell function and how it is dysregulated in malignancy. This has been shared with the research community through publications and conference presentations. Data that we have produced has been uploaded for community access through the standard repositories used in our field. 

We have identified new therapeutic vulnerabilities in haematological malignancies and developed methods of exploiting them which are progressing towards clinical application which will ultimately benefit patients (Lara Astiaso et al, Nature Genetics, 2023, Agrawal-Singh et al, Blood, 2023, etc). For example, as mentioned above, a mouse model of acute lymphoblastic leukaemia was used to demonstrate that B cell acute lymphoblastic leukaemia cells are sensitised to BCL2 inhibitor-induced ferroptosis, by inhibition of the function of the acetyltransferase CREBBP and then to test a novel treatment combination exploiting this vulnerability (Garcia Gimenez et al, submitted). Cancer Research Horizons (CRH), the commercialisation arm of Cancer Research UK, who funded the study, have applied for a patent for the combination therapy and are encouraging the planning of a Phase I initial patient trial. 




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?

	We were able to address all our objectives.




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)?  
	





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:
List of publications from Hodson, Huntly, Laurenti and Ringshausen Labs with mouse work at AMB
Shah et al, Acute resistance to BET inhibitors remodels compensatory transcriptional programs via p300 coactivation, Blood, 2025
Johnson et al, Adaptation to ex vivo culture reduces human hematopoietic stem cell activity independently of the cell cycle, Blood, 2024
Calderbank et al, Intrafemoral injection of human hematopoietic stem and progenitor cells into immunocompromised mice, J Vis Exp, 2023
Lara-Astiaso et al, In vivo screening characterizes chromatin factor functions during normal and malignant hematopoiesis, Nat Genet, 2023
Mangolini et al, Viral transduction of primary human lymphoma B cells reveals mechanisms of NOTCH-mediated immune escape, Nat Commun, 2022
Gupta et al, Transcriptional variability accelerates preleukemia by cell diversification and perturbation of protein synthesis, Sci Adv, 2022
Anderson et al, Unbiased cell surface proteomics identifies SEMA4A as an effective immunotherapy target for myeloma, Blood, 2022
Arede et al, KAT2A complexes ATAC and SAGA play unique roles in cell maintenance and identity in hematopoiesis and leukemia, Blood Adv, 2022
Yun et al, Mutational synergy during leukemia induction remodels chromatin accessibility, histone modifications and three-dimensional DNA topology to alter gene expression, Nat Genet, 2021
Gong et al, Sequential inverse dysregulation of the RNA helicases DDX3X and DDX3Y facilitates MYC-driven lymphomagenesis, Mol Cell, 2021
Garcia-Gimenez et al, Genetic or pharmacological inactivation of CREBBP sensitizes B-cell Acute Lymphoblastic Leukemia to ferroptotic cell death upon BCL2 Inhibition. Nature Comms, 2025

Full list of Brian Huntly publications (ones in blue appear in the list above)
Garcia-Gimenez et al, Genetic or pharmacological inactivation of CREBBP sensitizes B-cell Acute Lymphoblastic Leukemia to ferroptotic cell death upon BCL2 Inhibition. Nature Comms, 2025
Shah V et al. Acute resistance to BET inhibitors remodels compensatory transcriptional programs via p300 coactivation. Blood. 2025
Sobas et al. Outcomes with intensive treatment for acute myeloid leukemia: an analysis of two decades of data from the HARMONY Alliance. Haematologica. 2024
Innes et al. Impact of BCR::ABL1 single nucleotide variants on asciminib efficacy. Leukemia. 2024 
Minciacchi et al. Differential inflammatory conditioning of the bone marrow by acute myeloid leukemia and its impact on progression. Blood Adv. 2024 
Chen et al. Novel immunotherapeutics against LGR5 to target multiple cancer types. EMBO Mol Med. 2024
Hernández-Sánchez et al. Rearrangements involving 11q23.3/KMT2A in adult AML: mutational landscape and prognostic implications - a HARMONY study. Leukemia. 2024 Sep;38(9):1929-1937.
Othman et al. Molecular, clinical and therapeutic determinants of outcome in NPM1 mutated AML. Blood. 2024 
Beinortas et al. Integrated functional genomic screening to bypass TKI resistance in chronic myeloid leukemia. Cell Rep Med. 2024 
Macintyre et al. Precision hematology: Navigating the evolution of diagnostic classifications in the era of globalized medicine. Hemasphere. 2024 Apr 4;8(4):e65.
Agrawal-Singh et al. A guide to epigenetics in leukaemia stem cells.  Mol Oncol. 2023 
Pereira et al. Distinct and targetable role of calcium-sensing receptor in leukaemia. Nat Commun. 2023 
Lara-Astiaso et al. In vivo screening characterizes chromatin factor functions during normal and malignant hematopoiesis. Nat Genet. 2023 
Kiesewetter et al. ESMO-Magnitude of Clinical Benefit Scale for haematological malignancies (ESMO-MCBS:H) version 1.0. Ann Oncol. 2023 
Woodley et al. Mannose metabolism inhibition sensitizes acute myeloid leukaemia cells to therapy by driving ferroptotic cell death. Nat Commun. 2023 
Agrawal-Singh et al. HOXA9 forms a repressive complex with nuclear matrix-associated protein SAFB to maintain acute myeloid leukemia. Blood. 2023
Meduri et al. The RNA editing landscape in acute myeloid leukemia reveals associations with disease mutations and clinical outcome. iScience. 2022
Dawson et al. A phase I/II open-label study of molibresib for the treatment of relapsed/refractory hematologic malignancies. Clin Cancer Res. 2022 
Yun et al. Multiomics data integration to reveal chromatin remodeling and reorganization induced by gene mutational synergy. STAR Protoc. 2022
Tazi et al. Unified classification and risk-stratification in Acute Myeloid Leukemia. Nat Commun. 2022 
Gupta et al. Transcriptional variability accelerates preleukemia by cell diversification and perturbation of protein synthesis. Sci Adv. 2022 
Pardieu et al. Cystine uptake inhibition potentiates front-line therapies in acute myeloid leukemia. Leukemia. 2022
Narayan et al. Targeting AML at the intersection of epigenetics and signaling. Sci Signal. 2022 
Anderson et al. Unbiased cell surface proteomics identifies SEMA4A as an effective immunotherapy target for myeloma. Blood. 2022
Arede et al. KAT2A complexes ATAC and SAGA play unique roles in cell maintenance and identity in hematopoiesis and leukemia. Blood Adv. 2021
Yun et al. Mutational synergy during leukemia induction remodels chromatin accessibility, histone modifications and three-dimensional DNA topology to alter gene expression. Nat Genet. 2021
Lara-Astiaso et al. Protein condensates provide a platform for controlling chromatin. Nature. 2021
Richardson et al. Targeting Chromatin Regulation in Acute Myeloid Leukemia. Hemasphere. 2021 
Cao et al. Sialic acid-binding immunoglobulin-like lectin (Sigelac)-15 is a rapidly internalised cell-surface antigen expressed by acute myeloid leukaemia cells. Br J Haematol. 2021


	Publications pending, or under review:
Garcia-Gimenez et al, Genetic or pharmacological inactivation of CREBBP sensitizes B-cell Acute Lymphoblastic Leukemia to ferroptotic cell death upon BCL2 Inhibition
Marando et al, Delayed Trp53 activation protects Dnmt3a-mutant haematopoietic stem cells from inflammatory attrition


	Recent presentations at scientific meetings:
European Hematology Association Virtual Congress	06.21
International Society for Experimtal Hematology Annual Scientific Meeting, virtual	08.21
French Hematology Society Congress, Paris	09.21
ISEH Annual Scientific Meeting, Edinburgh	08.22
AACR Special Conference on Cancer Epigenetics, Washington	10.22
American Society of Hematology Annual Meeting, New Orleans	12.22
French Haematology Society Congress, Paris	03.23
EHA Congress, Frankfurt	06.23
FASEB Hematologic Malignancies Conference, Southbridge, USA	08.23
Balkan Haematology Day, Belgrade	10.23
ESH International Conference on AML, Estoril, Portugal	10.23
EHA Research Conference, Borovets, Bulgaria	03.24
American Association for Cancer Research Annual Meeting, San Diego	03.24
Asia Pacific Symposium on AML, Hong Kong	04.24
British Society for Haematology, Liverpool	04.24
Genome Regulation and Cellular Fates in Homeostasis and Disease, Madrid	05.24
Kind-Phillip-Meeting, Wilsede, Germany	06.24
International Society for Stem Cell Research Annual Meeting, Hamburg	07.24
Frankfurt Cancer Conference	08.24
Childhood Leukaemia Research UK, Cambridge	09.24
EHA-SfPM Precision Medicine Meeting, Copenhagen	09.24
Myeloid Workshop Presented by UCSD, San Diego	12.24
ASH Annual Meeting, San Diego	12.24


	


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?
	
We have given interviews to the charities that have funded our research, professional bodies such as European Hematology Association and via the University communications departments. The interviews appeared online in written form, audio and video. We discussed the need for our research, its content and methods and its impact. 







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.

	
Amendment granted 29th April 2024 comprising:
Redeployment of animals from Protocol 4 ‘Breeding and maintenance of GM animals – Non harmful phenotypes’ to Protocol 5 ‘Breeding and maintenance of genetically altered animals – Harmful phenotypes.
Permission to generate new lines of a moderately harmful phenotype 
Inclusion of Hock swelling issues that has been identified on site. The wording on all of these sections has been agreed with AMB senior management and has been passed on to us by Sarah Howlett who was heavily involved in these discussions.




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.

		
	Case ID
	File name
	Date sent

	1
	 
	ASRU_AMB_PP3042348_Huntly_020721_sc18  
	02/07/2021

	2
	 
	ASRU_UniofCambridge_PP3042348_Huntly_200721_sc18 (1)
	25/07/2021

	3
	 
	ASRU_AMB_ PP3042348_Huntly_ 260721_sc18.docx
	25/07/2021

	4
	 
	ASRU_AMB_PP3042348_Huntly_06082021_sc18  
	06/08/2021

	5
	210246
	210152_CAMBRIDGE_PP3042348_Huntly_160821_sc18
	16/08/2021

	6
	210308
	ASRU_UniofCambridge_PP3042348_Huntly_310821_sc18(1)(1) 
	30/08/2021

	7
	210329
	210329_Cambridge_PP3042348_Huntly_030921_sc18 
	02/09/2021

	8
	 
	ASRU_AMB_PP3042348_Huntly_111021_sc18 
	11/10/2021

	9
	 
	ASRU_University of Cambridge_PP3042348_Huntly_211017_sc18 
	17/10/2021

	10
	 
	ASRU_AMB_PP3042348_Huntly_21102021_sc18 
	21/10/2021

	11
	 
	ASRU_AMB_PP3042348_Huntly_20211030_sc18 
	30/10/2021

	12
	220582
	Condition 18 SP126461 17.03.22 
	16/03/2022

	12a
	220582
	ASRU_UniofCambridge_PP3042348_Huntly_31052022_sc18
	31/05/2022

	13
	220679
	ASRU_AMB_PP3042348_Huntly_28-03-2022_sc18 
	26/03/2022

	14
	 
	ASRU_UniversityofCambridge_AMB_PP3042348_Huntly_10-06-2022_sc18 
	08/06/2022

	15
	221528
	ASRU_University_of_Cambridge_PP3042348_Huntly_220619_sc18 
	19/06/2022

	16
	221557
	ASRU_University_of_Cambridge_PP3042348_Huntly_220620_sc18 
	22/06/2022

	17
	 
	ASRU_University of Cambridge_PP3042348_Huntly_11July2022_sc18-2 
	11/07/2022

	18
	221825
	ASRU_University of Cambridge_PP3042348_Huntly_20220715_sc18 
	15/07/2022

	19
	221880
	ARSU_AMB_PP3042348_Huntly_190722 
	18/07/2022

	20
	221977
	ASRU_University of Cambridge_PP3042348_Huntly_28July2022_sc18 
	26/07/2022

	21
	222213
	ASRU_Ann McLaren Building University of Cambridge_PP3042348_Huntly_19.08.22_Sc18_for Ryan 
	16/08/2022

	22
	222238
	ASRU_Ann Mclaren Building_PP3042348_Huntly_220822_sc18 
	22/08/2022

	23
	 
	ARSU_UniversityOfCambridge_PP3042348_Huntly_20220929_sc18
	29/09/2022

	24
	222660
	ASRU_University of Cambridge_PP3042348_Huntly_11October2022_sc18 
	11/10/2022

	25
	223138
	ASRU_UniofCambridge_PP3042348_Huntly_10122022_sc18 
	10/12/2022

	26
	 
	ASRU_UniOfCambridge_PP3042348_Huntly_090123_sc18_reply
	09/01/2023

	27
	230175
	ASRU_University of Cambridge_PP3042348_Huntly_24January2023_sc18 
	24/01/2023

	28
	 
	ASRU_University of Cambridge_PP3042348_Huntly_07-03-2023_SC18
	05/03/2023

	29
	230748
	SC18_Cambridge_PP3042348_Huntly_230402 
	02/04/2023

	30
	230980
	SC18_Cambridge_PP3042348_Huntly_20230505
	05/05/2023

	31
	 
	SC18_University of Cambridge_PP3042348_Huntly_2023-06-16(1)_sc18 
	16/06/2023

	32
	 
	SC18_University of Cambridge_PP3042348_Huntly_2023-06-16(2)_sc18
	16/06/2023

	33
	232300
	ASRU_University of Cambridge_PP3042348_Huntly_19October2023_sc18 
	17/10/2023

	34
	232361
	ASRU_University of Cambridge_PP3042348_Huntly_SC18 
	27/10/2023

	35
	232412
	232412_Cambridge_Huntly_KM
	30/10/2023

	36
	 
	ASRU_University of Cambridge_PP3042348_Huntly_01November2023_sc18 
	31/10/2023

	37
	 
	ASRU_UniOfCambridge_PP3042348_Huntly_131223_sc18
	13/12/2023

	38
	240219
	ASRU_University_of_Cambridge_AMB_PP3042348_Huntly_050224_SC18 
	05/02/2024

	39
	241006
	ASRU_Cambridge_PP3042348_Huntly_250517 
	17/05/2024

	40
	241189
	ASRU_University_of_Cambridge_PP3042348_Huntly_250616_sc18 1
	16/06/2024

	41
	 
	ASRU_UniOfCambridge_PP3042348_Huntly_200624_sc18  
	20/06/2024

	42
	251275
	ASRU_University of Cambridge_PP3042348_Huntly_17June2025_sc18
	17/06/2025

	43
	251170
	ASRU_University of Cambridge_PP3042348_Huntly_30June2025_sc18
	30/06/2025

	44
	
	ASRU_University of Cambridge_PP3042348_Huntly_30September2025_sc18
	30/09/2025



Black = Inspectors comments on file
Red = No acknowledgement of SC18 submission on file
Blue = Acknowledgement of SC18 submission on file but no comments received




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.)?

	
The COVID pandemic and its aftermath affected our timeline for several of our planned studies. The unexpected departure of a senior researcher and their team, also affected parts of out planned work.






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
	12/12/2024

	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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