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:
	David Harrison
	

	Contact details:
Address & tel.


	The ALBORADA Drug Discovery Institute,
Island Research Building,
Cambridge Biomedical Campus,
Hills Road
Cambridge
CB2 0AH
01223335653 (office)
07753282251 (mobile)
	

	Project No.
	PP6331141

	Project title
	Discovery of novel compounds for the treatment of dementia.

	Project purpose
	To identify and validate new mechanisms for treating dementia, to identify novel, drug-like compounds that work through these mechanisms and to demonstrate their efficacy in animal models of brain disorders such as Alzheimer's and Parkinson's disease.



	Date licence was granted
	12th November 2020

	Date of retrospective review is sent to the PPLh
	5th September 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
	
	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
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	3
	
	
	3

	
	
	
	
	3rd year
	
	
	2
	
	
	2

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	5
	
	
	5

	2
	Mice
	Mild
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	0

	3
	Mice
	Moderate
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	5
	
	5

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	5
	
	5

	4
	Mice
	Moderate
	200
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	3
	
	3

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	3
	
	3

	5
	Mice
	Mild
	13000
	1st year
	
	19
	9
	
	5
	33

	
	
	
	
	2nd year
	
	550
	324
	4
	14
	892

	
	
	
	
	3rd year
	
	510
	564
	24
	24
	1122

	
	
	
	
	4th year
	
	1012
	268
	23
	61
	1364

	
	
	
	
	Total
	
	2091
	1165
	51
	104
	3411

	6
	Mice
	Mild
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	73
	
	1
	74

	
	
	
	
	3rd year
	
	
	38
	2
	
	40

	
	
	
	
	4th year
	
	
	32
	
	
	32

	
	
	
	
	Total
	
	
	143
	2
	1
	146

	7
	Mice
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	66
	2
	
	68

	
	
	
	
	3rd year
	
	
	1
	51
	3
	55

	
	
	
	
	4th year
	
	
	31
	142
	
	173

	
	
	
	
	Total
	
	
	98
	195
	3
	296

	8
	Mice
	Mild
	3000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	30
	6
	
	36

	
	
	
	
	3rd year
	
	
	71
	1
	1
	73

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	101
	7
	1
	109

	9
	Mice
	Moderate
	2000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	99
	24
	2
	125

	
	
	
	
	4th year
	
	
	74
	139
	10
	223

	
	
	
	
	Total
	
	
	173
	163
	12
	348

	10
	Mice
	Mild
	3000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	6
	5
	137
	
	
	148

	
	
	
	
	3rd year
	
	
	41
	
	
	41

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	6
	5
	178
	
	
	189

	11
	Mice
	Moderate
	3000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	18
	
	
	18

	
	
	
	
	3rd year
	
	
	98
	45
	2
	145

	
	
	
	
	4th year
	
	
	139
	39
	1
	179

	
	
	
	
	Total
	
	
	255
	84
	3
	342

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Whole Total
	4854


*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

	5
	Higher
	Some of our GA mouse lines (PS19, Thy1-aSyn) had a more severe phenotype than we had anticipated from reading the literature on these strains
We saw sporadic unexpected deaths in one strain (PS19 x Nuak1 cKO).

	9
	Higher
	Treatment with tamoxifen led to greater than anticipated weight loss.




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).

	1. Protocol 8, excessive weight loss in mice dosed daily for 21 days by oral gavage. 9 mice affected, 25% of total. This was managed by placing mice on a sponge to scruff them, instead of the cage lid, a refinement that we have continued to employ in subsequent studies, and providing mash and peanut butter to mitigate weight loss. An SC18 report was submitted for 1 mouse whose weight loss exceeded 10%.

2. Protocol 8. Mice were being dosed intravenously with an AAV to knock down Nuak1 expression selectively in the brain. Three different doses were given starting with the lowest. All 3 mice (100%) receiving the middle dose developed hindlimb paralysis and suffered weight loss 2 weeks after injection. The mice were culled, along with those receiving the highest dose, which had been dosed a week later and had not yet displayed any symptoms. An SC18 report was submitted.

3. Protocol 8. Mice were being dosed intravenously with an AAV to knock down Acsl4 expression selectively in the brain. Three different doses were given starting with the lowest. All 2 out of 3 mice (67%) receiving the middle dose developed suffered weight loss 2 weeks after injection. The 3 mice in this group mice were culled, along with those receiving the highest dose, which had been dosed a week later and had not yet displayed any symptoms. An SC18 report was submitted.

4. Protocol 9. Mice undergoing surgery to deliver AAV intracranially suffered an adverse reaction to isoflurane anaesthesia. Erratic behaviour was noticed by the surgery technicians during induction of anaesthesia in an induction box (8 out of 8 animals (100%) undergoing surgery). The following day 4 more mice underwent surgery and 2 (50%) died during the procedure. The mice used in this study were Thy1-aSyn mice, a genetic model of Parkinson’s disease, and we assume that they are more sensitive to isoflurane than wildtype mice. On subsequent sessions, anaesthesia was induced more slowly and further problems were not encountered. An SC18 report was submitted.

5. Protocol 9. Unexpected death / morbidity in mice dosed with DMXAA. The compound was to be dosed at 25mg/kg ip once every 3 days for 5 doses, replicating a regimen from a published study. After 24 hours one mouse (9% of total) was found dead and another 4 mice (36%) were found to be moribund. Necropsy revealed severe inflammation in the small intestine. The study was discontinued and the remaining mice culled. An SC18 report was submitted.

6. Protocol 5. Unexpected deaths in a newly created mouse strain - Nuak1 cKO x PS19 mice. This mouse strain was created by crossing a conditional knockout for Nuak1 with PS19 mice, a transgenic model of tauopathy which over expresses a mutant form of human Tau protein in forebrain neurons. These mice carry three genetic modifications, a floxed Nuak1 allele, a Cre-ERT2 transgene with a YFP reporter and human mutant MAPT (Tau). A total of 39 out of 564 mice were affected (7%) and the deaths all occurred between 12 and 25 weeks of age, however it was noted that almost all of these mice were heterozygous for Cre-ERT2 and mutant hMAPT, but the deaths occurred irrespective of the floxed Nuak1 genotype. No abnormalities were observed on necropsy and we could offer no biological explanation for this. An SC18 report was submitted.

7. Protocol 5. In Thy1-aSyn mice, a model of Parkinson’s disease in which human alpha synuclein is over-expressed in forebrain neurons, we found that from 5 months of age mice displayed “freezing” episodes which lasted for several minutes, after which they returned to normal activity. In some mice this occurred on more than one occasion and repeated freezing episodes sometimes progressed into seizures. This phenotype only occurred in males, as the transgene is inserted in the X-chromosome and was not reported in the literature or by the lab that provided us with the mice. Attempts were made to limit disturbances to these mice to try and prevent this and we were mostly able to intervene by culling mice before seizures occurred. 34 mice culled sick (3.9%) 21 mice found dead (2.4%).

8. Wounds re-opening after surgery to carry out craniotomy and injection into the CNS. This occurred on three studies and a total of 11 mice (7.5%) had to be culled because the incident occurred more than 24 hours after surgery, in all other cases we were able to close the wound. This was managed by changing our method to using a single suture in addition to glue to close the wound.



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

	Protocol 5 / 9
	39 mice found dead (7%), see item number 6 in section 2.3

	Protocol 5
	34 mice culled sick (3.9%), 21 mice found dead (2.4%), see item no 7 in section 2.3

	Protocol 6
	1 (4.2%) GA mouse found dead on a behaviour study

	Protocol 6
	2 (5%) GA mice culled due to excessive weight loss on behaviour study

	Protocol 7
	3 (6%) GA mice found dead on behaviour studies

	Protocol 8
	1 (2.8%) Weight loss following repeated oral gavage dosing. See item 1 in section 2.3

	Protocol 8
	12 (50%) of mice culled following AAV administration (5 due to weight loss, 7 pre-emptively), see items 2 and 3 in section 2.3

	Protocol 8
	1 mouse culled (2.5%) Excessive weight loss following ip dose of tamoxifen

	Protocol 8
	1 mouse found dead (2.1%) GA mouse on study but no procedures had been carried out

	Protocol 8
	1 mouse culled (2.6%) Excessive weight after ip dose of tamoxifen

	Protocol 9
	1 mouse found dead (2.2%) and one mouse culled (2.2%) due to weight loss following ip dose of tamoxifen

	Protocol 9
	2 mice culled (3.8%) after suffering seizures following surgery to inject a substance into the brain

	Protocol 9
	4 mice found dead and 1 moribund (9%) after dosing with DMXAA. See item 5 in section 2.3

	Protocol 11
	2 GA mice (1.7%) from a Huntingdon’s disease model found dead on a drug efficacy study due to rapid progression of the disease phenotype

	Protocol 11
	1 GA mouse (2.3%) culled sick on a drug efficacy study (Unknown cause)

	Protocol 11
	11 (7.5%) mice had to be culled due to wounds reopening after surgery. See item 8 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?									         YES    NO

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

	Protocols 1,2,3,4
	Far fewer mice used than expected as we did not generate any new GA strains, other than by breeding. These protocols were used for re-derivation only.

	Protocol 5
	Fewer mice used than expected, although mice used on other protocols are counted on this protocol too, and the numbers in table 2.1 to not include almost 2 years of the duration of our PPL

	Protocols 6-11
	We will have used fewer mice than predicted when the PPL expires in November 2025. This was our first project licence at our institute and at the time it wasn’t clear how many drug discovery projects we would be running and how many studies we would require. We will have a much clearer estimate for our next PPL.



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: One of the challenges of working one disorders of aging is that our animal models need to be aged to develop the phenotype that we wish to study or reverse. For many of our studies we need to use mice at 9-10 months of age. For this reason, it is often necessary to breed animals with some degree of uncertainty as to whether studies will go ahead, and studies may have to be cancelled or delayed due to logistical problems or unfavourable data, after experimental cohorts have been generated. When this does occur, we try to find other users for the animals, or to repurpose them for other studies of our own, but some wastage is inevitable.
Other specific examples where wastage has occurred:
· rTg4510 mice and Nuak1 cKO x PS19 mice: only 25% of mice carry the correct genotypes (although some of the other genotypes can be used as controls)
· Thy1-aSyn mice: only male mice can be used for experimental use as the transgene is on the X-chromosome and X-chromosome inactivation means that females do not reliably display a phenotype.


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol: 800






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.
	Excess animals are used within our group when possible (e.g. to bank tissues) or offered to other users within the university.

We have obtained mice from transgene repositories (e.g. MMRRC)



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:
	We would allow other researchers at the University, subject to any legal restrictions.
We would, in principle, allow external researchers to use our strains, providing that there are no legal restrictions on sharing them.




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





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

Please explain/provide examples.
	We haven’t had any issues with contingent harms





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

	Species
	Source
	Approx. percentage

	Mouse
	Bred in house
	90%

	Mouse
	External supplier
	10%



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

	Protocol 5
	5000
	13000

	Protocol 6
	2000
	1000

	Protocol 8
	5000
	3000

	Protocol 10
	5000
	2000

	Protocol 11
	5000
	3000



If you have increased or decreased animal numbers please explain why this was necessary?
	It was necessary at the end of 2022 to increase the numbers of animals used on protocol 5 (breeding and maintenance of GA mice) as we were close to the number of animals originally estimated. The estimated number of animals on this protocol was increased to 13000 and the estimated number used on other protocols was reduced.






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

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

	
	
	

	
	
	



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








3. 3Rs:

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

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

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














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

Please explain.
	We already extensively use cell based and in silico models to predict whether our novel compounds are suitable for testing in vivo. 





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

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	Knocking down target gene expression using an AAV approach has helped us to avoid large breeding programmes of GA mice





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

Please explain:
	We have shared excess animals with other users within the university and have used spare tissues provided by other groups rather than generating our own.






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
· rTg4510 – a transgenic mouse model of tauopathy
· Strains used to generate the above by breeding (CamK2, tOTau)
· N171-82Q – a transgenic mouse model of Huntington’s disease
· Thy1-aSyn (line 61) – a transgenic mouse model of Parkinson’s disease
· APP(NL-G-F) – a knock-in model of Alzheimer’s disease
· PS19 – a transgenic mouse model of tauopathy
· Nuak1 constitutive knock out
· Nuak1 conditional knock out
· Nuak1 conditional knock out x PS19
· Strains used to generate the above by breeding (Flp-e, Thy1-Cre-ERT2)
· “Traffic light” autophagy reporter mice
· NG2-DsRed pericyte reporter mice

Other models
· DMXAA administration (ip) used as a model of CNS inflammation

Dosing
· Oral gavage
· Intraperitoneal
· Intravenous
· Dosing in the food
· Directly into the brain
· Administration of a high fat diet

Surgical
· Stereotaxic craniotomy for dosing into the brain

Sampling
· Collection of blood from a superficial blood vessel

Behaviour
· Open field test
· Grip strength test
· Wire manoeuvre
· Cylinder test (rearing)
· Rotarod
· Balance beam
· Spontaneous alternation (Y-maze)
· Novel object recognition
· Spatial recognition (Y-maze)
· Cognitive assessment using touchscreens

Terminal
· Collection of a terminal blood sample by cardiac puncture
· Perfusion fixation




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

	
GA models
· rTg4510 – a transgenic mouse model of tauopathy. Used as a model of the unfolded protein response, rather than as a disease model per se. Usefulness limited by the age at which the UPR starts to appear (8-10 months).
· N171-82Q – a transgenic mouse model of Huntington’s disease. Used successfully in a drug efficacy study.
· Thy1-aSyn (line 61) – a transgenic mouse model of Parkinson’s disease. This model proved problematic due to the freezing phenotype that appeared at around 5 months of age and sometimes developed into seizures.
· PS19 – a transgenic mouse model of tauopathy. Used successfully in several studies and different projects.
· Nuak1 constitutive knock out. Limited to use of embryos for generation of primary neurons due to embryonic lethality at around E18.
· Nuak1 conditional knock out and Nuak1 conditional knock out x PS19. Used successfully to study the effects of Nuak1 knock down on tau-related pathology.
· APP(NL-G-F) – a knock-in model of Alzheimer’s disease. Not used in any experimental work yet.
· “Traffic light” autophagy reporter mice. Obtained for generating primary neurons, but not used.
· NG2-DsRed pericyte reporter mice. Obtained for a project which was not started.
· 

Other models
· DMXAA administration (ip) used as a model of CNS inflammation. This is a new model that we are developing and is giving promising results for one of our projects.

Dosing
· Oral gavage. Used successfully, with refinements, in multiple studies. 
· Intraperitoneal. Used successfully in multiple studies.
· Intravenous. Only used in one study. Several of our team were trained but we had to rely on an experienced UBS technician for successful dosing. AAV delivery was successful.
· Dosing in the food. This has been used as one of our main routes of administration and is advantageous for compounds which have poor solubility and/or a short half life, besides being less invasive than oral gavage.
· Directly into the brain. We have been moving towards using AAV injected directly into the brain to knock down gene expression as an alternative to using knock out mice. Successfully used for two projects.
· Administration of a high fat diet. Used in one study and did not have the phenotypic effect that we hoped for.

Surgical
· Stereotaxic craniotomy for dosing into the brain. We have been moving towards using AAV injected directly into the brain to knock down gene expression as an alternative to using knock out mice. Successfully used for two projects.

Sampling
· Collection of blood from a superficial blood vessel. Only used in one study.

Behaviour
· Open field test. Used successfully in multiple studies.
· Grip strength test. Used successfully in several studies.
· Wire manoeuvre. Only used once as we found the test was subjective and the data were difficult to analyse.
· Cylinder test (rearing). Only used once as we found the test was subjective and the data were difficult to analyse.
· Rotarod. Despite its widespread use, this technique is problematic, and we have opted to use the balance beam instead for most studies.
· Balance beam. Used successfully in several studies.
· Spontaneous alternation (Y-maze). Limited success.
· Novel object recognition. A difficult technique to set up. We have had limited success with this but have generated useful data.
· Spatial recognition (Y-maze). Not had an opportunity to develop this fully.
· Cognitive assessment using touchscreens. Two pilot studies were carried out, but we have not had the resources to run this since.

Terminal
· Collection of a terminal blood sample by cardiac puncture. Used successfully in multiple studies.
· Perfusion fixation. Used successfully in multiple studies.




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

	· rTg4510 – a transgenic mouse model of tauopathy. Used as a model of the unfolded protein response, rather than as a disease model per se. Usefulness limited by the age at which the UPR starts to appear (8-10 months). We have no plans to continue using this mouse model.
· Thy1-aSyn (line 61) – a transgenic mouse model of Parkinson’s disease. This model proved problematic due to the freezing phenotype that appeared at around 5 months of age and sometimes developed into seizures. We have no plans to continue using this mouse model.
Using transgenic mice which need to be aged before a phenotype develops imposes serious limitations on our work as breeding needs to be initiated months before we are ready to run a study. This can lead to problems if the study proves unfeasible and we can’t use the animals, or if we mistime the breeding and the mice are too old before we have the necessary resources to run the study. The alternative is to delay breeding, but this can introduce unacceptable delays to project progression. To avoid this scenario, we are planning to develop in vivo seeding models in which aggregating proteins are directly injected into the brain. We hope that this will give us much better control over the timing of studies and avoid wastage in animal cohort generation.
Additionally, we have moved away from relying on breeding knockout animals for target validation in favour of knocking down target gene expression by injecting AAV to express siRNA sequences in brain areas of interest. Again, this will allow us to avoid generating large cohorts of mice, so of which may not have useful genotypes and have greater control over the timing of studies.




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.
	Dosing by oral gavage. In one of our early studies with repeated dosing we noted that animals were losing weight. Dosing with a flexible tube requires a stronger than usual scruff of the mouse, to avoid it biting through the tube. The NVS suggested that repeated scruffing on the cage lid was leading to bruising. We have adopted two refinements to mitigate this problem. The mice are placed on a sponge to be scruffed which reduces injury. The gavage tube is dipped in a sweet liquid (strawberry milkshake) before dosing which makes the mouse accept more readily which means the animal does not need to be scruffed so firmly. 

All of our novel compounds undergo tolerability testing before more general in vivo testing. In these studies, we use a rising dose paradigm so that if toxicity occurs, we can halt higher doses. Mice are monitored for adverse signs after dosing including reduced activity, hunching and piloerection. In addition to these observations, we monitor locomotor activity by video recording. This gives us a quantitative activity score and can be combined with dose and exposure values to allow us to make more precise predictions about what doses and compound exposures result in toxicity.

To avoid unwanted effects during behaviour testing, we ask the technicians not to clean out cages on weeks when testing is taking place. If the tests last for multiple weeks, the mice are moved to fresh cages at the end of the day on Fridays, to allow them to settle over the weekend.
 
Following surgery for intracranial injection, we had instances of wounds reopening. Initially the wounds were only closed with glue. After discussion with the NVS we have started closing the wound with a single suture before gluing. This has stopped instances of wounds reopening.



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

If not, why?
	n/a





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	UBS generated sheets are used to monitor the welfare of disease model mice when they start to be phenotypic due to age. Specific sheets are used for each strain to capture the individual phenotypes, e.g. freezing behaviour / seizures for Thy1-aSyn mice.





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.
	





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.

	Exsanguination – used 
Perfusion fixation - used




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

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




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

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






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

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

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









4. Scientific Progress and Benefit Achievements:

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

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

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

	Objective 1: Validation of new drug targets for the treatment of dementia.

Tau lowering by Nuak1 inhibition. We generated a conditional forebrain restricted Nuak1 knockout mouse which we crossed with PS19 mice which overexpress human mutant tau to investigate whether abolition of Nuak1 activity lowers tau phosphorylation and tau aggregation. Two large phenotyping studies were completed including tau analysis, behavioural testing and histopathology of brain tissues. Data from this study are being written up for publication.

Proteasome activator. We have generated a protein activator of the proteasome which has been demonstrated to reduce tau protein in cell-based models. This has been successfully delivered into mouse brains by stereotaxic surgery using an adeno-associated viral vector and we have successfully demonstrated expression of the synthetic protein in the mouse brain and activation of the proteasome in ex-vivo assays. 

Ferroptosis target. We are validating an enzyme involved in the ferroptosis pathway as a potential drug target. Expression has successfully been knocked down in the brain of wildtype mice using AAV delivery of an siRNA sequence and we are analysing the biological consequences by biochemical and lipidomic approaches before carrying out further in vivo studies in relevant target engagement and disease models. 

Objective 2: Demonstration of compound efficacy in animal models of neurodegenerative disease.

Drug repurposing for enhancement of autophagy. A molecule which has previously been developed in the clinic to treat symptoms associated with Parkinson’s disease was found in a phenotypic screen to reduce aggregation of huntingtin in a cell-based model. We carried out pharmacokinetic studies to profile this compound in mice and tested it in a 7 week dosing study in a mouse model of Huntington’s disease to assess its efficacy against behavioural and histopathological endpoints. The drug failed to reduce huntingtin aggregation in vivo or to alleviate motor deficits in these mice. This work is currently being written up for publication. 

Tau lowering by Nuak1 inhibition. Selective inhibitors for Nuak1 were generated in our institute. From around 30 molecules which were sent for PK screening (outsourced) two were selected for further in vivo characterisation in tolerability and target engagement studies. One of these was chosen to be used in an efficacy study and further PK work was carried out to optimise methods for dosing the molecule in food. A one-week efficacy study was carried out in the PS19 tauopathy mouse to determine the effects of the molecule on tau phosphorylation, tau aggregation and markers of CNS inflammation. The compound failed to show efficacy and the data is being prepared for publication.

Modulation of the unfolded protein response. We have carried out several studies to configure an in vivo model of target engagement for UPR modulators based on gene expression in the rTg4510 tauopathy mouse. Novel molecules are still being actively worked on in in vivo studies.

Neuroinflammation project. We have developed a model of neuroinflammation in WT mice treated with DMXAA which we plan to use to test novel molecules in target engagement and pharmacodynamic studies.




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.).

	Ferroptosis project: had hoped to use Thy1-aSyn Parkinson’s disease mice treated with a high fat diet to validate the drug target of interest by carrying out an AAV mediated knockdown in this model. In a pilot study, the model proved to be mechanistically unsuitable, so we did not carry out the AAV experiment.
Nuak1 project: We had planned to do a much longer efficacy study, dosing for around 8 weeks and including behavioural end points, but we found that at a dose which give acceptable target engagement, the drug caused weight loss, so we had to do a much more limited study.





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.

	Two projects have been moved on from the target validation stage (objective 1) to the drug discovery phase (objective 2). We have demonstrated lack of efficacy with compounds from two projects allowing us to close these projects, re-direct our resources to other projects and begin the process of publishing our findings.




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?

	
n/a




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)?  
	As listed above





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:
Two publications on Nuak1 and one on the repurposing project are in preparation.



	Presentations at scientific meetings:
The adensonine 2A receptor antagonist Preladenant clears aggregated huntingtion in a cellular assay, but fails to reduce pathology in a mouse model of Huntington’s disease. Poster presented at the Alzheimer’s Research UK Annual Scientific Conference March 2024



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

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

If you answered NO: why?
	Through Alzheimer’s Research UK we have disseminated our work online and in the media, including a news item broadcast on BBC local news in 2024, but we did not include the animal work as part of this





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?
	







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.

	26 February 2023, changes to numbers of mice used on some protocols. Refer to section 2.12.




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.

	30 Standard Condition 18 reports have been submitted. These have been submitted along with this review each with a reference number. The dates of the SC18 reports are as follows:







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.)?

	
n/a







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
	05/09/24

	2. Retrospective review form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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Microsoft_Excel_Worksheet.xlsx
Sheet1

		Ref		Date		Reference		Study		Protocol		Colony		Mouse strain		Genotype		Age (w.d)		no of mice		Summary		Status

		1		6/14/21				TAU007		8		DHAD		rTg4510		tOTau het, CamKII het		not stated		1		Weight loss 11.3%

		2		7/14/21		210170		TAU008		6		DHAD		rTg4510		tOTau het		not stated		1		Found dead		Closed

		3		12/2/21		211063FDS		NUAK002		8		DHAK		NUAK1 cKO		Cre het		not stated		1		Found dead		Closed

		4		1/27/22				NUAK005		8		DHAK		NUAK1 cKO		Cre het		not stated		1		Found dead. Abnormalities to kidneys		Closed

		5		2/11/22		SC220313		WTM019		8		DHAC		C57Bl6		WT		not stated		2		Weight loss 2 mice		Closed

		6		2/14/22		SC220312		WTM019		8		DHAC		C57Bl6		WT		not stated		3		Weight loss / hindlimb paralysis 3 mice		Closed

		7		2/14/22		SC220314		NUAK005		8		DHAK		NUAK1 cKO		Cre het		not stated		1		Weight loss

		8		3/21/22		FD-S 220614		HD003		7		DHAL		N171-82Q		Het		12.2		1		Found dead. Bleeding in bladder		Closed

		9		5/23/22		FD-221222		NUAK007		9		DHAK		NUAK1 cKO		not stated		not stated		1		Found dead		Closed

		10		6/14/22		FD-S221477		WTM023		10		DHAC		C57Bl6		WT		not stated		1		Found dead. Internal bleeding following IP injection		Closed

		11		8/3/22		AE222051		HD005		7		DHAL		N171-82Q		Het		13.6		1		Weight loss. Enlarged gallbladder containing blood		Closed

		12		8/8/22				HD005		7		DHAL		N171-82Q		Het		14.4		1		Found dead		Closed

		13		10/4/22		FD-S222604		HD006		11		DHAL		N171-82Q		Het		12.5		1		Found dead		Closed

		14		11/23/22				ASYN002		7		DHAM		Thy1-aSyn		Het		15.5		1		Found moribund. Swollen GI tract		Closed?

		15		11/28/22		AE223051		ASYN002		7		DHAM		Thy1-aSyn		Het		16.6		1		Weight loss 20.6%		Closed

		16		6/2/23				ASYN004		9		DHAM		Thy1-aSyn		Het		not stated				Adverse reaction to anaesthetic

		17		6/15/23				ASYN004		9		DHAM		Thy1-aSyn		not stated		not stated		1		Weight loss 20%

		18		7/20/23				NUAK014		9		DHAP		NUAK x PS19		Nuak1 hom, Cre het, PS19 het		not stated		1		Found dead

		19		9/12/23		232010_FD-S		WTM029		9		DHAO/DHAP		PS19		WT		not stated		1		Found dead following surgery		Closed

		20		9/15/23		232040_FD-S_AE		WTM030		9		DHAC		C57Bl6		WT		not stated		5		Four mice found dead, 1 moribund after dosing with DMXAA		Closed

		21		11/3/23		232424 - FD		NUAK016		9		DHAP		NUAK x PS19		Nuak1 hom, Cre het, PS19 WT		not stated		1		Found dead		Closed

		22		11/10/23		232497_FD B&M_AE		n/a		5		DHAP		NUAK x PS19		Various		12 - 22w				Multiple mice found dead		Closed

		23		11/20/23		232549_AE		n/a		5		DHAO		PS19		Het		13 - 20w		5		Seizures. 5 mice		Closed

		24		12/6/23				TAU022		9		DHAO		PS19		WT		not stated		1		Weight loss 16.7%

		25		1/15/24		ID 240061_FD-S		NUAK016		9		DHAP		NUAK x PS19		Nuak1 WT, Cre het, PS19 het		25.5		1		Found dead		Closed

		26		3/14/24		ID 240510 AE O		WTM037		9		DHAC		C57Bl6		WT		not stated		5		Erratic behaviour following stereotaxic surgery		Closed

		27		3/22/24		ID 240560 AE		WTM033		9		DHAC		C57Bl6		WT		not stated		2		Seizures following stereotaxic surgery. 2 mice		Closed

		28		3/26/24		ID 240585 NIL M		NUAK016		9		DHAP		NUAK x PS19		Nuak1 hom, Cre het, PS19 WT		not stated		1		Weight loss 17%		Closed

		29		3/27/24		ID 240609 NIL AE		TAU026.2		9		DHAP		PS19		Het		not stated		1		Weight loss 15.9%		Closed

		30		7/26/24		ID241485_FD		n/a		5		DHAO		PS19		WT		49.2		1		Found moribund. Mass on vas deferrens. Non-procedural		Closed
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