Retrospective Assessment of Project Licences

Project Licence Retrospective Assessment

“The overall purpose of retrospective assessment 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 Assessment
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Miss Emma Joanne Carlson
	

	Contact details:
Address & tel.


	Clifford Allbutt Building
Cambridge Biomedical Campus
Cambridge, CB2 0AH
	01223 331173

	Project No.
	PP4466737

	Project title
	Ageing and therapy in mouse models for
neurodegenerative diseases

	Project purpose
	Our aim is to understand the processes that lead to nerve cell death in mouse models of Parkinson's
and Alzheimer's disease and test interventions at early stages that decrease the severity of the disease
and help the development of treatments



	Date licence was granted
	2nd February 2021

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




The following are the triggers for licence Retrospective Assessment:
If you are completing this form because you have been asked to complete a Retrospective Assessment 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
	X
	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: Emre Fertan

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


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



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




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	100
	1st year
	
	
	21
	
	
	21

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	29
	
	
	29

	
	
	
	
	4th year
	
	
	9
	
	
	9

	
	
	
	
	Total
	
	
	59
	
	
	59

	2
	Mice
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	0

	3
	Mice
	Moderate
	100
	1st year
	
	
	
	4
	
	4

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	4

	4
	Mice
	Moderate
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	5
	
	5

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	5

	5
	Mice
	Mild
	4500
	1st year
	1
	410
	223
	9
	2
	645

	
	
	
	
	2nd year
	2
	213
	742
	11
	6
	974

	
	
	
	
	3rd year
	
	119
	679
	20
	8
	826

	
	
	
	
	4th year
	
	260
	629
	12
	4
	905

	
	
	
	
	Total
	3
	1002
	2273
	52
	20
	3351

	6
	Mice
	Mild
	900
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	22
	1
	1
	24

	
	
	
	
	3rd year
	
	
	117
	
	
	117

	
	
	
	
	4th year
	
	
	11
	1
	
	12

	
	
	
	
	Total
	
	
	150
	2
	1
	153

	7
	Mice
	Moderate
	1800
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	11
	
	
	11

	
	
	
	
	3rd year
	
	
	17
	
	
	17

	
	
	
	
	4th year
	
	
	150
	1
	1
	152

	
	
	
	
	Total
	
	
	178
	
	
	180

	8
	Mice
	Severe
	330
	1st year
	
	
	
	
	6
	6

	
	
	
	
	2nd year
	
	
	9
	
	5
	14

	
	
	
	
	3rd year
	
	
	10
	6
	2
	18

	
	
	
	
	4th year
	
	
	13
	
	
	13

	
	
	
	
	Total
	
	
	32
	6
	13
	51

	9
	Mice
	Moderate
	120
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	0

	10
	Mice
	Moderate
	300
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	13
	1
	
	14

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	14

	
	
	
	
	
	
	
	
	
	Whole Total 
	3817


*If actual severity data has not been formally assigned at the point the Retrospective Assessment 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

	05
	72 higher
	37 culled sick: either developing background strain-related issues (not disease model associated) or injuries due to fighting. 
17 culled experimental: for tissue collection after reaching the target age. 
3 found dead: post-mortem analysis identified no obvious cause. 
15 missing: newborn pups eaten by mother.

	06
	4 higher
	3 Culled sick and 1 found dead (as above)

	07
	1 higher
	1 Culled sick (as above)




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).

	SC18 in May 2022 (old mouse died unexpectedly).
SC18 in April 2024 (One mouse from keep alive request (case ID 240828) died of unknown cause).
SC18 in May 2024 (old mouse found with mass on neck and was culled).



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

	05
	16%, 550 mice; 280 mice were found dead, 270 developed sickness. Sickness was due in almost all cases to background strain-related issues (C57Bl6 mice are prone to overgrooming, cancers, ringtail and aggression). These values might be higher than usual for this background strain because the mice were being aged. 

	06
	9%, 15 mice: some advanced aged alpha-synucleopathy mice developed movement deterioration that was deemed more than mild.

	07
	4% 12 mice: mice didn’t recover completely from surgery.

	08
	40%, 11 mice: mice developed pathology that was unrelated to their tauopathy.

	10
	7%, 1 mouse: mouse did not recover completely from surgery.



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.

	2, 3, 4 
	Much lower; we did not need to produce as many new transgenic lines as anticipated.

	6, 7, 8
	Lower: careful planning of experiments reduced the number needed; this was achieved by careful consideration of the results as they accumulated and recalculating how many animals would be needed in the next phases of the studies.

	9
	Much lower: P301S heterozygous mice did not develop a phenotype and so fewer animals were transferred from protocol 5 to protocol 9. 



2.6 Have you re-used animals? 								            NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							 YES

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

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:
Genotyping predicted homozygosity which turned out to be heterozygosity, detected later by failure to develop the expected phenotype. Therefore, heterozygous mice had to be interbred until homozygosity was secured (heterozygous crosses produce around 50% heterozygous offspring, 25% control, and only 25% homozygous animals). Nevertheless, there was no true wastage as tissues from all the mice irrespective of zygosity were still collected for research.

	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
Protocol 5: 325 mice (9.7%).





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.
	We plan in advance the number of mice of each age that we will need for research and set up the breeding accordingly. Hence all the mice would be used for experiments involving: surgery, behavioural testing, drug administration, and tissues from all the mice would be collected for analysis. 
Excessive stock animals would be offered to other users via the 3Rs email or used for collection of tissues.

We have an internal repository of sperm from each transgenic line.



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

If you have answered YES to any of these questions please elaborate below:
	
All stored on MCMS




If you have answered NO to any of these questions please explain why.
	The alpha-synuclein (aSyn) transgenic mouse strains were uniquely produced by our group in Cambridge and are not commercially available; results from experiments with some of the lines have not been published so information is confidential, and an MTA would be required.



2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	         YES   

Please explain/provide examples.
	We avoided housing animals singly and in cases where single adult males remained after procedures were applied, they were killed and tissues taken for research. 



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

	Species
	Source
	Approx. percentage

	mouse
	Internal breeding
	99%

	mouse
	Charles River
	1%



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

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

	5
	3000
	4500

	6
	500
	900

	7
	1000
	1800



If you have increased or decreased animal numbers please explain why this was necessary?
	To widen the depth and breadth of pathology characterisation of the aSyn (Vitras and MI2) mice and explore new mechanisms and treatments that ameliorate pathology in light of:
1) New grants
2) New collaborations
3) New possibilities of drug development
The new grants and collaborations involve behavioural studies at different ages where pathology is subtle, requiring a larger number of mice to reach statistical significance



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

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

	
	
	

	
	
	



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








3. 3Rs:

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

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

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














3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										         YES   

Please explain.
	We make extensive use of cell culture models for molecular biochemical studies that relate to a specific cell type, which allow us to challenge the cells with different insults and treatments. These studies may indicate what goes wrong in the brain but cannot replace observation of the intact brain, where there are numerous cell types mixed together.




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.
	Through experimental design and careful planning of breeding. For example, 1) by planning one year in advance, breeding groups were set up to produce 12-month-old mice available when a post-doc joined. 2) We made sure to use both female and male mice for the majority of our experiments. 3) adding special bedding and environmental enrichment to delay the need to kill because of an early onset of phenotype 4) We designed the behavioural experiments in a way to minimise carry-over effects, allowing the collection of multiple types of behavioural data from the same mouse (importantly all the data for a single experiment, under a single study plan, not re-use), reducing the necessity of adding more animals to the experiments. 5) We utilised longitudinal designs over cross-sectional ones for studies with multiple age-points. This reduces the animal numbers in 2 ways: a. due to the higher statistical power achieved by longitudinal (within group) designs. b. Since the same animal is tested at multiple ages to determine age-related changes, we did not have to breed and use more animals for individual age-points.



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

Please explain:
	Yes, we have several collaborations through which we share tissues. We collaborate with other labs (local and international) who have techniques we do not have such as cryoEM, spatial transcriptomics, lipidomics, enzyme activity assays, and mass spectroscopy by sending them tissues to run experiments for us. On the other hand, since we are the only lab with a particular strain of mouse, we also share tissues from that strain with other labs for their own experiments.



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.

	1) Animal models of neurodegeneration: 
Models of Parkinson Disease (Synucleinopathies): Vitras, VitrasJ, VitrasBAC, MI2, MI2BAC).
Models of Alzheimer disease (Tauopathies): P301S.
2) Techniques:
a) Behaviour: motor symptoms (rotarod, gait analysis, hind limb clasping), gut function (production of faecal pellets), olfactory (sense of smell) testing. 

b) Surgery: to study the spread of disease pathology from gut to brain we perform vagotomy (unilateral cutting of the vagus nerve) from which the animals fully recover.

c) Drug treatments:
 i) treatment of the aSyn models with the compound MLi-2, which inhibits a protein (LRRK2) that is a genetic high-risk factor for Parkinson Disease in humans and is advancing towards clinical trials. Characterisation is still ongoing. 
ii) treatment with the glucocerebrosidase (GBA) inhibitor conduritol β-epoxide, to determine the mechanisms that makes GBA mutations a risk factor for Parkinson’s disease.
iii) in a pilot study to determine the suitable dosage, MI2 mice were treated with the small molecule PK7 (a methylphenidate analogue) that has been shown to disassemble aSyn clumps.

d) Tissue collection: All major organs are collected including from animals that are culled sick or surplus.



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

	We have made several discoveries that underpin the causes of pathology in these two diseases and open the way to possible new treatments. In the last 10 years our group have published over 20 articles investigating these mouse models.



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

	1. MI2 mice stopped breeding: To overcome this block, MI2 mice were rederived using in-vitro fertilisation and the problem was successfully resolved. 
2. Problem with identifying homozygous mice by PCR: DNA amplification assays (PCR) are used to genotype WT and transgenic mice, but these assays cannot differentiate between mice carrying one (Het) or two copies (Hom) of the gene. This problem was overcome by test breeding the mouse with a wildtype mouse – if homozygous all the offspring in a litter should be heterozygous.
3. Problem with heterozygous mice not developing a phenotype: Mice were used as valuable heterozygous littermate controls in addition to using homozygous littermates and wildtype controls. 



3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES   
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	We have the same person performing all the behavioural assessments, thereby reducing variability between different observers which increases the statistical power and thereby reduces the number of animals needed. Improving welfare by increase the environmental enrichment to keep the animals stimulated and reduce fighting. Improved handling techniques (cupping rather than holding by the tail). Alternative food options (such as mash, or gel reducing the motor need of chewing and rearing to reach for the food) are provided when the animals lose weight (when aging and/or showing phenotype).



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

If not, why?
	





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	
Using the mouse frailty index  (Ref: J Gerontol A Biol Sci Med Sci 2014 Jun;69(6):621-32) 
for mice maintained under the aging protocol to assess the welfare of the animals as they get older to make sure they are not developing age-related decline.



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

Please explain.
	The animals met the end point criteria that were set in the licence. For the P301S mice the development of a motor pathology was identified as a humane end point in the licence and when this point was reached the mouse was immediately killed. Additional humane end points were also defined, such as excessive weight loss (above 15%), loss of mobility, clear signs of discomfort measured by the Grimace scale to ensure animal welfare.



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.

	Perfusion fixation under terminal anaesthesia (adult).
Exsanguination under terminal anaesthesia (adult).
Decapitation (neonates 1-3 days old).



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? 										            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: To define the causes and the molecules that trigger aSyn and tau toxicity at different stages of the disease process
Regarding aSyn models, we discovered that deleterious aSyn clumps form already within a month of birth in the gut of the Vitras mice, that they are later transported through the vagus to the brain, that they lodge in both motor and sensory parts of the brain, and thereby contribute to pathology and motor problems. We also discovered that our model expresses aSyn clumps in the vomeronasal organ from where they are transported to the accessory olfactory bulb. This unexpected observation was only discovered by us in 2022, so therefore investigation of this aspect is still incomplete, and is likely to be incomplete by the end of the current licence. In fact, we are still to determine whether the background of aSyn in which these clumps move can facilitate their transport and extend their localization. We also discovered that the aSyn mice alter their microbiome towards the representation of some microorganisms that are found in a range of neurodegenerative diseases in humans.  So far mainly investigated Vitras mice but we still need to properly characterise VitrasJ and VitrasBac mice who have the same transgene as Vitras but in a mouse with endogenous aSyn or with human a-Syn. We have also characterised the BACo and MI2BACo aSyn transgenic mice that we have generated and a paper with their descriptions is now submitted.
Regarding the tau model, we discovered a new explanation for loss of neurons with tau aggregates – that the neurons are recognised and consumed by microglia - professional phagocytes that form part of the brain’s immune system. We were able to characterise the molecules that these neurons display and explain how these molecules trigger the loss of the neurons.
Objective 2: To identify treatments that interfere with the development of pathology.
We initiated three treatments: a) treatment of the aSyn models with the compound MLi-2  which inhibits a protein (LRRK2) that is a genetic high risk for Parkinson Disease in humans and is advancing towards clinical trials. Characterisation is still ongoing. 
b) treatment with the glucocerebrosidase (GBA) inhibitor conduritol β-epoxide, to determine the mechanisms that makes GBA mutations a risk factor for Parkinson’s disease.
c) in a pilot study to determine the suitable dosage, we treated the MI2 a-Syn mice with a small molecule PK7 that has been shown to disassemble a-Syn clumps.



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.).

	Our work is directed to understand mechanisms leading to neurodegenerative diseases that develop with aging such as Alzheimer’s and Parkinson’s disease; therefore, we need a statistically significant number of aged mice to perform the study which takes time to achieve.
	Moreover, characterisation of pathology in the brain is a very intricate and time-consuming process, especially when aging is an important component of the disease process. The disease manifests both in behaviours and in underlying molecular processes. We also had a period of staff turnover which led to gaps in project advancement.






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 fulfilled the promise of benefits to the research community by providing new insights into mechanisms of disease progression and discovering new molecules and processes that may be targeted in the longer term for novel therapeutic strategies. Our research has a bearing on aging, which is the main risk factor for neurodegeneration and dementia in humans and also reflects the disease process in younger humans because our models incorporate mutations that affect younger patients.



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 have already gained many benefits defined as the objectives in the project, but any questions incompletely resolved during the 4-year period covered by this report should be answered by the time the treatments are completed at the conclusion of the study.



4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES   

If so, what were these and what were/was the benefit(s)?  
	We have deposited our MI2 aSyn transgenic mice at the Jackson Laboratory (https://www.jax.org) in order for other scientists to have access to them.

We have set up vagotomy and have developed more sensitive staining methods and systematic tissue dissection and collection.

Implemented an improved blood collection method. Previously blood was collected from the tail. Now it is taken from the paw as that is less detrimental to the animal.



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:
Mol Ther . 2022 Apr 6;30(4):1465-1483. doi: 10.1016/j.ymthe.2022.01.021.
Neuroscience. 2022 Dec 1;506:114-126. doi: 10.1016/j.neuroscience.2022.10.011.
EBioMedicine. 2022 Jun;80:104021. doi: 10.1016/j.ebiom.2022.104021. PMID: 35500536
Cell Rep. 2021 Dec 28;37(13):110148. doi: 10.1016/j.celrep.2021.110148. 
Sci Adv. 2021 Oct 22;7(43):eabg4980. doi: 10.1126/sciadv.abg4980.
Research Square doi: https://doi.org/10.21203/rs.3.rs-3407836/v1

	Publications pending, or under review:
Novel transgenic mouse line of periphery-to-brain αSyn spreading expressing human 120αSyn in the gut and vomeronasal organ, Domingues JMP, Vessière P, Deangeli G, Zhang Z,  et al.,

ASyn aggregation and dopaminergic neuron death in a new mouse model of Parkinson’s disease expressing human full-length and C-terminally truncated 1- 120 aSyn
F Longhena et al., bioRxiv 2025.04.13.647581; doi: https://doi.org/10.1101/2025.04.13.647581 

Faustini et al. Integrated microscopy, in vivo imaging, functional and behavioural studies in aSyn transgenic mice reveal the earliest molecular and connectome changes associated with nigrostriatal synaptic deafferentation. Submitted


	Presentations at scientific meetings:
Selection of main conferences attended where work on mice was presented:
AD/PD: 2021, 2022, 2023, 2024. AAIC: 2021, 2022, 2023, 2024. GLIA: 2023.  Prion conference 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

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?
	Seminars at patient organizations such as:
Parkinson’s UK Norwich branch
Parkinson’s UK Cambridge branch
Queen Edith’s general practice, Cambridge
Seminars for the general public:
Rotary club, Italy
Senate, Rome, Italy
Academia dei Lincei, Rome Italy
Academia delle Scienze detta dei XI, Rome Italy
Discussions with public participation at associations such as Foundation de la Recherce Alzheimer, Paris France. Parkinson’s UK, London, UK.

These seminars received excellent feedback and clarified how important animal research is to understand neurodegenerative diseases and their treatments.





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.

	1) 04 Nov 2022: Addition of Protocol 10, Vagotomy. Added to use our unique transgenic mouse models to test the hypothesis that Parkinson’s disease begins in the gut from where it spreads through the vagus nerve to the rest of the brain. We also increased the number of mice we use due to new grants and new collaborations allowing further characterisation of our mouse models.
2) 13 Nov 2024: We added three olfactory tests which will determine whether transgenic aSyn in the olfactory region has impaired the perception of social odours and/or smell. We added the elevated plus maze test to detect whether the Vitras mice are more anxious than controls.




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 May 2022
27 April 2024
29 April 2024



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

	





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

	





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

	Covid19 disruption during the first year of this licence.








6 Retrospective Assessment:  

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

	Completed copy of this form
	Y

	Copies of Condition 18 reports (if applicable)
	Y

	Copies of 3Rs publications (if applicable)
	N







For UBS office use only:
	
	Date

	1. Retrospective assessment form sent to project licence holder
	12/12/2024

	2. Retrospective assessment form received by the Project Support Team
	04/06/2025

	3a. Project Support Team meeting 
	06/06/2025

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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