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 Michael Coleman
	

	Contact details:
Address & tel.


	John van Geest Centre for Brain Repair,
University of Cambridge,
Forvie Site,
Robinson Way,
Cambridge
CB2 0PY

	

	Project No.
	P98A03BF9

	Project title
	Mechanisms of axon and synapse loss

	Project purpose
	To understand mechanisms of axon and synapse loss so we can prevent this in neurodegenerative disorders. 



	Date licence was granted
	10/07/18

	Date of retrospective review is sent to the PPLh
	10/03/22




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

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


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

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


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

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


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



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




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	250
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	

	1
	Rats
	Mild
	50
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	2
	Mice
	Mild
	500
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	3
	Mice
	Moderate
	160
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	3
	Rats
	Moderate
	40
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	4
	Mice
	Moderate
	60
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	4
	Rats
	Moderate
	10
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	5
	Rats
	Mild
	1000
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	5
	Mice
	Mild
	25000
	1st year
	0
	789
	842
	0
	0
	1631

	
	
	
	
	2nd year
	0
	2151
	1529
	0
	0
	3680

	
	
	
	
	3rd year
	0
	1489
	699
	0
	0
	2188

	
	
	
	
	4th year
	0
	1950
	1017
	0
	0
	2967

	
	
	
	
	Total
	
	
	
	
	
	10466

	7
	Mice
	Moderate
	1900
	1st year
	0
	0
	0
	0
	0
	

	
	
	
	
	2nd year
	0
	0
	0
	7
	0
	7

	
	
	
	
	3rd year
	0
	0
	0
	140
	0
	140

	
	
	
	
	4th year
	0
	0
	0
	20
	0
	20

	
	
	
	
	Total
	
	
	
	
	
	147

	7
	Rats
	Moderate
	100
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	8
	Zebra fish
	Mild
	4000
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	71
	49
	0
	0
	120

	
	
	
	
	3rd year
	0
	78
	164
	0
	0
	242

	
	
	
	
	4th year
	0
	616
	313
	0
	0
	929

	
	
	
	
	Total
	
	
	
	
	
	

	10
	Mice
	Moderate
	80
	1st year
	0
	0
	0
	8
	0
	8

	
	
	
	
	2nd year
	0
	0
	0
	26
	0
	26

	
	
	
	
	3rd year
	0
	0
	0
	22
	0
	22

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	56
	
	56

	10
	Rats
	Moderate
	20
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	11
	Mice 
	Moderate
	200
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	11
	Rats
	Moderate
	50
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	12
	Mice
	Moderate
	250
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	12
	Rats
	Moderate
	50
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	13
	Rats
	Moderate
	40
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	13
	Mice
	Moderate
	160
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	14
	Mice
	Moderate
	300
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	15
	Mice
	Non-Recovery
	80
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	15
	Rats
	Non-Recovery
	20
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0




*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. Yes

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	
	
	

	
	
	




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).

	There were no adverse effects resulting from the regulated procedures. 17 mice bred in the CRND8 line (protocol 5) developed a very mild hindlimb posture issue caused by a random background mutation and the phenotype was bred out. This phenotype, which is likely to result from an independent, spontaneous mutation that became fixed in the colony, was removed by an outcross to a wild-type strain.






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

	5
	Ca. 5% rate of deaths within first week of life.

	
	

	
	



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

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

	1,2,3,4
	We did not require any embryo freezing, embryo transfer or generation of new lines

	12
	This was underused because we no longer have a group member who meets the training requirements, or anyone to train someone new  to do it. Also related to the point below.

	7,9,10,11, 13,14,15
	These were all heavily underused because the nature of our research has changed. 

 



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.
	Each experiment is different so there is no single answer.  But examples include generating homozygous lines so all animals are used (though this raises issues of what control animals to use), and using all animals from a cross between to heterozygotes  (1:2:1 hom:het:hom ratio) because if the heterozygotes give a result intermediate between the two homozygote groups this is also useful data. 





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:
	(a) My understanding is that MCMS is set up so that other groups can access our records. (c) If a fair share of cost and administration applies I would be happy to allow other University staff to use them. (d) Re external users and MTA, etc, it is a condition of publication in peer reviewed journal to share the any resources, including animal strains, reported in there.  






If you have answered NO to any of these questions please explain why.
	(b) There is no need for anyone outside the Uni to access our MCMS records. 





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 had already taken all feasible measures in this regard before the PPL began. 




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

	Species
	Source
	Approx. percentage

	Mouse
	In-house breeding
	99%

	Mouse
	Jackson Labs
	0.1%

	Mouse
	Babraham Institute
	0.9%

	zebrafish
	In-house breeding
	99.9%

	zebrafish
	x
	0.1%



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

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

	
	
	

	
	
	



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






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

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

	
	
	

	
	
	



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








3. 3Rs:

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

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

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














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

Please explain.
	
Yes, I have all-but ceased to do in vivo animal research. Our switch to almost completely primary culture, organotypic hippocampal slice culture and Sch1 tissue research represents a huge step that is consistent with the principles of the 3Rs.  




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.
	As indicated above (3.1).

The number of in vivo studies not done is impossible to calculate because there is no strict conversion between in vitro and in vivo (not a 1:1 swap, for example). But I would estimate around 500 in vivo studies have been avoided. 




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

Please explain:
	No. I see what these are trying to do but I find them simplistic. Good science requires forward planning not just whatever tissue is available from others without careful matching of genetic background, age, gender, etc. If all such parameters are considered important, I cannot think of examples where this would have been useful.  




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.

	
CRND8 model of Alzheimer’s disease

NMNAT2 null model of polyneuropathy




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

	
Very. The NMNAT2 null model is now on the brink of clinical translation, following identification of similar phenotypes in humans ranging from stillbirth to painful and disabling childhood phenotypes. The CRND8 model is the basis for extensive studies of Alzheimer’s disease.




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

	
Not sure if this question refers to in vivo phenotypes? We have not studied them in vivo beyond late stage of gestation, at which point we were able to extend axon growth with an effective intervention. There were no limitations other than the fact that we are fully aware this is a model and not the actual human disease.




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.
	
We do this all the time, using primary neuronal cultures and organotypic hippocampal slice cultures. Many of our publications report primary culture methods, e.g., :

Ademi, M., Yang, X., Coleman, M.P., Gilley, J. (2022): SARM1 alleles encoding loss-of-function variants occur naturally in the human population. Scientific Reports (In press) 
Loreto, A., Angeletti, C., Gu, W., Osborne, A., Nieuwenhuis, B., Gilley, J., Arthur-Farraj, P., Merlini, E., Amici, A., Luo, Z., Hartley-Tassell, L., Ve, T., Desrochers, L.M., Wang, Q., Kobe, B., Orsomando, G., Coleman, M.P. (2021) “Neurotoxin-mediated potent activation of the axon degeneration regulator SARM1”. eLife 10: e72823
Gilley, J., Jackson, O., Pipis, M., Estiar, M.A., Al-Chalabi, A., Danzi, M.C., van Eijk, K.R.,  Goutman, S.A., Harms, M.B., Houlden, H., Iacoangeli, A., Kaye, J., Lima, L. Queen Square 
Genomics, Ravits, J., Rouleau, G.A., Schüle, R., Xu, J., Züchner, S., Cooper-Knock, J., Gan-Or, Z., Reilly, M.M. and Coleman, M.P. (2021) “Enrichment of SARM1 alleles encoding variants with constitutively hyperactive NADase in patients with ALS and other motor nerve disorders”. eLife 10: e70905

Gould S. A., Gilley, J., Ling, K., Jaffar-Nejad, P., Ringo, F., Coleman, M.P. (2021). “Sarm1 Haploinsufficiency and Low Expression Levels after Antisense Oligonucleotides Delays Programmed Axon Degeneration”. Cell Rep. 37: 110108
Mabbitt, P.D., Loreto, A., Dery, M.A., Fletcher, A.J., Stanley, M., Pao, K.C., Wood, N.T., Coleman, M.P., and Virdee, S. (2020) Structural basis for RING-Cys-relay E3 ligase activity and its role in axon integrity. Nat Chem Biol 16: 1227-1236.

Loreto, A., Hill, C., Hewitt, V.L., Orsomando, G., Angeletti, C., Gilley, J., Lucci, C., Sanchez-Martinez, A., Whitworth, A.J., Conforti, L., Dajas-Bailador, F., and Coleman, M.P. (2020) Mitochondrial impairment activates the Wallerian pathway through depletion of NMNAT2 leading to SARM1-dependent axon degeneration. Neurobiol Dis 134: 104678.

Lukacs, M.*, Gilley, J.*, Zhu, Y*, Orsomando, G., Angeletti, C., Liu, J., Yang, X., Park, J., Hopkin, R.J., Coleman, M.P., Zhai, R.G., and Stottmann, R.W. (2019).  Severe biallelic loss-of-function mutations in NMNAT2 in two fetuses with fetal akinesia deformation sequence. Exp Neurol. 320: 112961

Huppke, P., Wegener, E., Gilley, J., Angeletti, C., Kurth, I., Drenth, J.P.H., Stadelmann, C., Barrantes-Freer, A., Brück, W., Thiele, H., Nürnberg, P., Gärtner, J., Orsomando, G., and Coleman, M.P. (2019). Homozygous NMNAT2 mutation in sisters with polyneuropathy and erythromelalgia. Exp Neurol. 320: 112958

Gilley, J., Mayer, P., Yu, G., and Coleman, M.P. (2018). Low levels of NMNAT2 compromise axon development and survival. Human Molecular Genetics. 28: 448-58.

Hill, C.S., Menon, D.K., and Coleman, M.P. (2018). P7C3-A20 neuroprotection is independent of Wallerian degeneration in Primary Neuronal Culture. NeuroReport. 29: 1544-49

Others used the slice culture method, e.g,:

Durrant, C.S., Ruscher, K., Sheppard, O., Coleman, M.P.* and Özen, I. (2020) Beta secretase 1-1-dependent amyloid precursor protein processing promotes excessive vascular sprouting through NOTCH3 signalling. Cell Death Dis. 11: 98.

Sheppard, O., Coleman, M.P., and Durrant, C.S. (2019). Lipopolysaccharide-induced neuroinflammation induces presynaptic disruption through a direct action on brain tissue involving microglia-derived interleukin 1 beta. Journal of Neuroinflammation. 16: 106.





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

If not, why?
	
Not applicable as we no longer do in vivo experiments




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?
	
N/a




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.

	
Decapitation of newborn mice to provide tissue for primary culture

Perfusion fixation




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.
	





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

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






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

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

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









4. Scientific Progress and Benefit Achievements:

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

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

	
Our aims were:
1. to understand the mechanism of Wallerian degeneration and find ways to delay it
2. to identify diseases in which axons degenerate by a Wallerian-like mechanism
3. to preserve synapses in disease as well as the axons that support them

On Aim 1, we have shown that NMN is the natural activator of the prodegenerative protein SARM1 (Angeletti et al, iScience 2021) and also that NAD inhibits it. The same paper also identified new enzymatic functions of SARM1. We also worked together with another group to characterise the importance of amino acids in a key binding domain of SARM1 (Horsefield et al, 2019). Further data are yet to be published (Antoniou et al; Gilley et al) but indicate (a) that NADP loss may play a key role downstream of SARM1 activation; and (b) that the activated form of SARM1 is less stable, a possible basis for a natural compensatory mechanism and possibly therapeutic intervention.

On Aim 2, we have extended existing knowledge of diseases in which SARM1 activation operates to:
· Genetic polyneuropathies (Huppke et al, Exp Neurol 2019; Lukacs et al, Exp Neurol 2019)
· Traumatic brain injury (Hill et al, Front. Neurol. 2020)
· Oxaliplatin-induced neuropathy (Gould et al, Exp Neurol 2021)
· ALS (Gilley et al, eLife 2021)
· Environmental polyneuropathies (Loreto et al, eLife 2021)
· Zika induced neurological disorders (Crawford et al, Front Mol Neurosci 2022)

On aim 3, we have found new ways to  preserve CNS synapses by combatting neuroinflammation (Sheppard et al, J Neuroinflamm 2019)




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.).

	n/a

The pandemic has not helped and our achievements are not exactly those that were planned, but this is research and research can’t be predicted. But our achievements are broadly in line with the level and scope of our expectations.





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.

	
· Identification of human gene variants that cause axons to die by Wallerian degeneration. Broadly planned at outset.
· Identification of environmental toxic and environmental activators of SARM1. These were totally unexpected but this is research.




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)?  
	





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:
Ademi, M., Yang, X., Coleman, M.P., Gilley, J. (2022): SARM1 alleles encoding loss-of-function variants occur naturally in the human population. Scientific Reports (In press) 
Loreto, A., Angeletti, C., Gu, W., Osborne, A., Nieuwenhuis, B., Gilley, J., Arthur-Farraj, P., Merlini, E., Amici, A., Luo, Z., Hartley-Tassell, L., Ve, T., Desrochers, L.M., Wang, Q., Kobe, B., Orsomando, G., Coleman, M.P. (2021) “Neurotoxin-mediated potent activation of the axon degeneration regulator SARM1”. eLife 10: e72823
Gilley, J., Jackson, O., Pipis, M., Estiar, M.A., Al-Chalabi, A., Danzi, M.C., van Eijk, K.R.,  Goutman, S.A., Harms, M.B., Houlden, H., Iacoangeli, A., Kaye, J., Lima, L. Queen Square 
Genomics, Ravits, J., Rouleau, G.A., Schüle, R., Xu, J., Züchner, S., Cooper-Knock, J., Gan-Or, Z., Reilly, M.M. and Coleman, M.P. (2021) “Enrichment of SARM1 alleles encoding variants with constitutively hyperactive NADase in patients with ALS and other motor nerve disorders”. eLife 10: e70905

Gould S. A., Gilley, J., Ling, K., Jaffar-Nejad, P., Ringo, F., Coleman, M.P. (2021). “Sarm1 Haploinsufficiency and Low Expression Levels after Antisense Oligonucleotides Delays Programmed Axon Degeneration”. Cell Rep. 37: 110108
Mabbitt, P.D., Loreto, A., Dery, M.A., Fletcher, A.J., Stanley, M., Pao, K.C., Wood, N.T., Coleman, M.P., and Virdee, S. (2020) Structural basis for RING-Cys-relay E3 ligase activity and its role in axon integrity. Nat Chem Biol 16: 1227-1236.

Loreto, A., Hill, C., Hewitt, V.L., Orsomando, G., Angeletti, C., Gilley, J., Lucci, C., Sanchez-Martinez, A., Whitworth, A.J., Conforti, L., Dajas-Bailador, F., and Coleman, M.P. (2020) Mitochondrial impairment activates the Wallerian pathway through depletion of NMNAT2 leading to SARM1-dependent axon degeneration. Neurobiol Dis 134: 104678.

Lukacs, M.*, Gilley, J.*, Zhu, Y*, Orsomando, G., Angeletti, C., Liu, J., Yang, X., Park, J., Hopkin, R.J., Coleman, M.P., Zhai, R.G., and Stottmann, R.W. (2019).  Severe biallelic loss-of-function mutations in NMNAT2 in two fetuses with fetal akinesia deformation sequence. Exp Neurol. 320: 112961

Huppke, P., Wegener, E., Gilley, J., Angeletti, C., Kurth, I., Drenth, J.P.H., Stadelmann, C., Barrantes-Freer, A., Brück, W., Thiele, H., Nürnberg, P., Gärtner, J., Orsomando, G., and Coleman, M.P. (2019). Homozygous NMNAT2 mutation in sisters with polyneuropathy and erythromelalgia. Exp Neurol. 320: 112958

Gilley, J., Mayer, P., Yu, G., and Coleman, M.P. (2018). Low levels of NMNAT2 compromise axon development and survival. Human Molecular Genetics. 28: 448-58.

Hill, C.S., Menon, D.K., and Coleman, M.P. (2018). P7C3-A20 neuroprotection is independent of Wallerian degeneration in Primary Neuronal Culture. NeuroReport. 29: 1544-49

Durrant, C.S., Ruscher, K., Sheppard, O., Coleman, M.P.* and Özen, I. (2020) Beta secretase 1-dependent amyloid precursor protein processing promotes excessive vascular sprouting through NOTCH3 signalling. Cell Death Dis. 11: 98.

Sheppard, O., Coleman, M.P., and Durrant, C.S. (2019). Lipopolysaccharide-induced neuroinflammation induces presynaptic disruption through a direct action on brain tissue involving microglia-derived interleukin 1 beta. Journal of Neuroinflammation. 16: 106.




	Publications pending, or under review:

n/a


	Presentations at scientific meetings:
May 2022 Peripheral Nerve Society Annual Meeting (Miami)
March 2022 Robert Packard Center for ALS 22nd Research Symposium (Baltimore)
March 2022 ARUK Conference (Brighton, UK)
December 2021 MND Association 32nd International Symposium (Virtual)
September 2021 Peripheral Nerve Society Toxic Neuropathy Consortium webinar ‘Programmed Axon Degeneration in Human Disease and on Models of CIPN’ (presenter with Ahmet Hoke) 
October 2021 EMBO Workshop Axons
September 2021 UCL Queen Square Motor Neuron Disease International Symposium
March 2021 MDA Virtual Conference
September 2020 Packard Center PI meeting (co-presenter with Ahmet Hoke)
August 2020 ALS Axon Biology webinar (Robert Brown, Melanie Leitner)
November 2019 Suna Kirac Conference, Istanbul (Bob Brown; Nazli Basak)
March 2019 Keynote talk: Packard Center Symposium (Jeff Rothstein)
December 2018 29th International Symposium on ALS/MND (Glasgow, Kevin Talbot)
October 2018 4th Annual Neuroscience R&D Technologies Conference (Munich, MarketsandMarkets)




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

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

If you answered NO: why?
	





If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
Social media
Blogging
All the time, especially after publications as a lay summary of their contents






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.

	
I made a minor amendment in June 2018 to correct a technicality overlooked in the original application.





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.

	
n/a




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.)?

	
A global pandemic







6 Retrospective Review:  

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

	Completed copy of this form
	x

	Copies of Condition 18 reports (if applicable)
	n/a

	Copies of 3Rs publications (if applicable)
	x







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	10/03/22

	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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