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.

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.

Thank you.


1. General Information:
Project licence holder to complete if 
1.1.  							information provided is incorrect
	Name:
	Dr Barbara Haenzi
	

	Contact details:
Address & tel.


	John Van Geest Centre for Brain Repair
ED Adrian Building
Forvie Site, Robinson Way
CB2 0PY
01223 331165
	

	Project No.
	70/7920

	Project title
	Support procedures for neuroscience 

	Project purpose
	Support other licences of the Fawcett Group by providing basic knowledge on neuronal growth, plasticity, regeneration and diseases. Demand-matched supply of tissues and demand-matched supply of genetically altered rodents. 



	Date licence was granted
	24/06/2015

	Date of retrospective review/assessment
	02/02/2018


1.2. 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 3.9 and 3.10 – for amendments that apply to this question and either 3.9 or 3.10, please provide the date of the amendment here and a note that further information can be found in Section 3.9 or 3.10.

	15.6.2016 The name of the PPL holder was changed from Dr Simona Foscarin to Dr Barbara Haenzi
March 2018 The name of the PPL holder was changed from Dr Barbara Haenzi to Dr Damiano G Barone



1.3. 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.

	20.12.16, report attached
31.7.17, report attached



1.4. 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).

	





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

	





1.6. 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.)?

	While I was the licence holder of this licence there were two health status incidences in animal facilities.
Autumn 2016 the Combined facility had a mite infestation. This led to the termination of 5 mouse lines. These lines have always been difficult to breed, however, with the changes during the infestation period we did not get any offsprings anymore and decided to terminate these lines.
Summer 2017 the Phenomics facility had a mite infestation.




2. Scientific Progress and Benefit Achievements:

2.1. Has your research progressed as you expected?				  YES   

2.2. Have you completed the programme of work you described in this licence? 	           NO

2.3. 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 of your project licence into the box below and against each explain what you have achieved/discovered).

	· Basic knowledge on neuronal growth, plasticity, regeneration, diseases
Ankyrin G floxed animals: We injected these mice with a Cre recombinase expressing adeno-associated virus (AAV) to knock out Ankyrin G (AnkG) in layer V neurons. We are now in the process to analyse if the transport of α9 integrin into the axons is facilitated upon knock out of AnkG. If we find that it is we will combine this approach with a spinal cord injury (then executed under our spinal cord injury licence) to establish if knock out of AnkG and transport of α9 integrin facilitates regeneration, as predicted by in vitro experiments. This is an ongoing study.

ChRNA2Ribotag mice: These mice expressed an HA-tag on ribosomes (Ribotag) in neurons of the corticospinal tract (ChRNA2). This allows us to isolate the corticospinal tract from these animals and purify it for HA positive ribosomes and thereby identifying newly translated proteins.

Tcfap2beta-Cre/TdTomato mice: This mouse line labels (TdTomato) specific interneurons (active Tcfap2beta promoter expressing the Cre recombinase) in the spinal cord. With this mouse line, we will test the hypothesis that injured and plastic corticospinal tract axons make new connections to the labelled interneurons. 

PKB-PH domain expressing animals: This line expresses the PH domain of the PKB protein (also known as AKT) at low levels in all cells fused to a GFP signal. This allows us to localise PKB. PI3K converts PIP2 into PIP3 and PIP3 activates PDK1, which in turn brings PKB to the membrane and activates it. Therefore, localisation of PKB to the membrane can be used as a readout for PI3K activity and PIP3 production. This pathway has been shown to be instrumental for axon growth and regeneration, therefore, having a tool to investigate its activity is extremely useful.

P301S mouse line: This line expresses the human mutant tau gene under the Thy1 promoter, which allows expression in dopaminergic neurons. Expression of this human mutant tau gene results in a robust model of human tauopathy. The line develops early cognitive deficits. We are using this mouse line to establish treatments to enhance memory function. 

C6ST-1 (Chondroitin-6-sulphate transferase-1) KO animals: This mouse line has a deletion of the gene Chst3 which encodes the protein C6ST-1. Our hypothesis is that C6S is essential for the cognitive function in aged animals. To test this hypothesis, the C6ST-1 KO animals are an excellent tool. We discovered a memory deficit already in young C6ST-1 KO mice and characterised this deficit in detail. Apart from the memory deficit these animals have no phenotype. 

Crl1/Hapln1 LP KO mice: This mouse line is KO for the Link protein normally expressed in the brain and an essential protein for perineuronal net (PNN) formation. Hence, this line allows us to investigate the function of PNNs, which form around neurons after development in the mature CNS in order to stabilise established connections. However, in the case of injury, these nets inhibit plasticity. Therefore, we wanted to study changes of behaviour without the nets being present. Since the link protein is essential for the formation of PNNs, KO of the link protein results in depletion of them. These mice then indeed did show changes in memory performance compared to WT control animals. 

ACAN loxP animals: This is another mouse line to investigate PNNs. It has a floxed allele for a gene called aggrecan, which is another essential component of PNNs. By injection of a Cre recombinase expressing virus or crossing this line with a Cre recombinase expressing mouse line (e.g. Nestin-Cre animals) aggregan can be knocked out and memory function can be tested. 

Nestin-Cre animals: These animals express the Cre recombinase under the nestin promoter, which allows targeted expression in all neuronal cells. This mouse line was crossed to the ACAN loxP line in order to knock out aggrecan in all neuronal cells. This allowed us to study the role of aggregan in PNN formation, plasticity and memory function. We discovered that aggregan know out animals show a phenotype in their learning and memory behaviour.

· Demand-matched supply of tissues
PKB-PH domain expressing animals: primary neurons of this line have been used to study in vitro regeneration after laser injury in context with PI3K activity and PIP3 production. In vitro experiments with these primary cells enabled us to confirm that PIP3 is downregulated as neurons develop and lose their regenerative ability. We will continue to use these cell cultures to demonstrate that we can elevate PIP3 activity, which should increase the regenerative capacity of neurons and may be a future therapy for treating injured axons in the brain and spinal cord. 

GFP expressing rats: One line of our research investigates potential implantable devices that can stimulate nerves artificially after an injury. There are already such devices available, however, the downside is that the immune system of the body attacks these devices and encapsulates them to a degree that makes them inefficient. We bred a transgenic rat line that expressed GFP. It was used to isolate and culture Schwann cells and nerve fibroblasts (from new-born pups) as well as macrophages (from adult bone marrow), cell types that are involved in nerve damage, repair and the mentioned immune response. With these cells, we studied cell migration in response to different substrate stiffness (the stiffness of the material of the implant evokes the immune response of the body). The GFP signal allowed us to track the cells over time and follow their migratory potential. The results from these experiments determine the stiffness we select to produce implantable devices that stimulate nerve cells. 

· Demand-matched supply of genetically altered rodents
For all the experiments that I elaborated above we use transgenic lines which we must breed and keep a stock of the singular transgenic lines and the double transgenic lines. 

· Pilot data
All drugs and viruses that are used in the group are first tested for toxicity, efficacy and tolerance in the target species.

This protocol allowed us to identify the best application route and dose of a drug more widely used in our group, 4-methylumbelliferol (4-Mu). 4-MU is insoluble and its taste is unpleasant to the animals. Therefore, finding a non-stressful application route was very challenging and vital before bigger injury studies were performed. 

We further discovered which adeno-associated virus (AAV) serotype is the best for induced gene expression in layer V neurons. Furthermore, we identified which promoter should be used for gene expression in these neurons.

It further allowed us to investigate two models to knock-out AnkG in layer V neurons in mice and rats. We injected Cre-expressing AAVs into floxed AnkG mice and are investigating the knock down efficiency. In rats, we used a CRISPR approach against Ankyrin G and are currently establishing efficacy.

We also established the procedure of intravitreal injections in our group, which will allow us to express pro-regenerative genes in retinal ganglion cells. This will allow us in the future to perform the less severe and shorter optic nerve injuries after overexpression of genes of interests and use these data to evaluate if a bigger/more invasive spinal cord injury experiment is useful or not.

We further discovered that Chondroitinase ABC injections into the perirhinal cortex recovers the memory deficit of the P301S transgenic mice.



	



2.4. 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 to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	Most of the work is still in progress since we did not yet reach the end of the licence running time. However, we terminated two genetic lines prematurely:

ChRNA2Ribotag mice: These mice expressed an HA-tag on ribosomes (Ribotag) in neurons of the corticospinal tract (ChRNA2). We planned to use these mice to investigate which genes are actively expressed at different developmental stages in the corticospinal tract. However, initial experiments showed that this approach is not clean enough. It relied on a purification step with the HA-tag to capture only ribosomes of corticospinal neurons. However, we found that our samples were contaminated substantially with material from glia (the other abundant cell type in the CNS). We therefore terminated this line of investigation having learnt that this method is not sensitive for this kind of purification.

Tcfap2beta-Cre/TdTomato mice: This mouse line labels (TdTomato) specific interneurons (active Tcfap2beta promoter expressing the Cre recombinase) in the spinal cord. With this mouse line, we wanted to test the hypothesis that injured corticospinal tract axons show plasticity and make new connections to the labelled interneurons. However, this line proved to be very difficult to breed. We did not get many litters and those that were born were normal in litter size, however, the prevalence of the Cre recombinase gene was very low. When we had the disruption of breeding due to the mite infestation in the Combined facility we lost this genetic line and had to terminate this line of investigation in our group. However, we try to further pursue this study in collaboration with a very successful group in the US that has a very substantial colony of these mice.



2.5. At the end of Part C 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 thought you could achieve.

	Benefit nr 1: Acquisition of tissues for in vitro and in vivo work:
We always test all our approaches first in vitro in primary neurons that we isolate from animals. This reduces the number of animals that we need in in vivo studies considerably. This benefit has been achieved.

Benefit nr 2: production and maintenance of transgenic animals: 
Our group holds several transgenic lines (see more information under 2.3) that are constantly used for in vivo and/or in vitro experiments (tissue collection). This benefit has been achieved. 

Benefit nr 3: pilot studies:
We did extensive pilot studies for all our virus-related work and whenever new compounds/drugs/reagents are used. This ensures that when we enter a full study with more animals and an injury inflicted during the course of the study we are sure that our viruses are expressed at an optimal level in the correct cells and that compounds/drugs/reagents are given at the best dose. This benefit has been achieved. 



2.6. Specifically if you were unable to address all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	I believe that all the stated benefits have been achieved. Since the licence has not yet reached the end of its running time experiments will be continued and will add to the overall benefit. 



2.7. 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 benefits did this allow you to achieve?  
	Pilot studies: We established for mice and rats which AAV serotype is the best for expression in our target cells, layer V neurons. Furthermore, we established which promoter should be used for gene expression in these neurons. We will publish this work, which will allow other groups in the field to profit from this information and spare them establishing this by themselves and each group using animals solely to find out which combination of serotype and promoter is best.

PKB-PH domain expressing animals: The work with this transgenic line allowed us to establish a new staining protocol for PIP3. This means that in the future we do not need to use any more reporter lines for activity studies of the PIP3-PKB pathway. This will allow us to reduce the number of animals we need for these studies since we do no longer need to breed desired genotypes. 

C6ST-1 KO animals. We discovered that C6S is essential for the cognitive function in old animals and that a high C6S content in the brain/PNNs is advantageous for memory function. This work has the potential to establish PNNS as a new therapeutic target to cure dementia induced memory loss. 

ACAN loxP animals: aggrecan is another important component of the PNNs and is needed for their stability. We could demonstrate with this mouse line that KO of aggregan and the subsequent disruption of the PNNs leads to better memory function in adult animals. 



2.8. 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.  

	Publications in scientific journals:
Antibody recognizing 4-sulfated chondroitin sulfate proteoglycans restores memory in tauopathy-induced neurodegeneration. Neurobiol Aging. 2017 Nov;59:197-209. Yang S, Hilton S, Alves JN, Saksida LM, Bussey T, Matthews RT, Kitagawa H, Spillantini MG, Kwok JCF, Fawcett JW.

	Presentations at scientific meetings:
ERA-Net Meeting in Amsterdam September 2017
Optic nerve meeting in Austria in December 2017
Christopher and Dana Reeve consortium meetings, Seattle 2017, San Diego 2017, Atlanta 2016.
International Spinal Research Trust, London 2017
Irish Neuroscience meeting Galway 2017
NECTAR meeting Cardiff 2017
Slovakian Neuroscience Kosice 2017
College de France 2017
ICORD symposium Vancouver 2017
Home office inspectors symposium Bristol 2017
Society for Neuroscience, San Diego 2016


Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.

2.9. 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?		NO

If you answered NO: why?

	The work proposed under this licence is still ongoing. We have not yet reached the end of the licence running time.



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?

	









3. Animal Welfare/Recorded Harms:

3.1. 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, year two 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.
	Protocol No.
	Species
	


Protocol severity
category
	


Total est. number
	


Actual number used
	Actual severity recorded*

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe

	1
	Mouse
	Mild
	50
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	2
	Mouse
	Moderate
	50
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	3
	Mouse
	Moderate
	20
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	4
	Mouse
	Moderate
	10,000
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	208
	4
	1
	0

	
	
	
	
	3rd year
	0
	102
	336
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	4
	Rat
	Moderate
	5000
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	59
	7
	0
	2

	
	
	
	
	3rd year
	0
	4
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	5
	Mouse
	Non-Recovery
	2500
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	5
	Rat
	Non-Recovery
	1000
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	6
	Mouse
	Mild
	2500
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	6
	Rat
	Mild
	3000
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	3
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	7
	Mouse
	Moderate
	200
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	0
	0
	24
	0

	
	
	
	
	3rd year
	0
	15
	0
	0
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	7
	Rat
	Moderate
	200
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	0
	18
	0
	11
	0

	
	
	
	
	3rd year
	0
	0
	0
	59
	0

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	


*If actual severity data has not been formally assigned at the point the Retrospective Review/Assessment is undertaken, these columns can be used to indicate the estimated severity as a percentage for each of the categories.  

3.2. 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

	4
	higher
	[bookmark: _GoBack]These were two pups of the GFP expressing rat colony that have been found dead in the cage and were therefore classified as severe.

	
	
	




3.3. 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 Condition 18 report please indicate which were reported under Condition 18 and the date.

	There were two incidents:
14.12.16 two out of four animals (50%) showed inflammation at one out of 5 injection sites after CTB injections. This was a follow up pilot study after we experienced adverse side effects after CTB injections under a different licence. This study counted only 4 animals, 2 animals were injected with saline and two with CTB. As soon as we discovered mild inflammation signs in the CTB injected paws we stopped the study and euthanized the animals. This incident has been reported in a condition 18 report, which is attached.

21-23.7.17 three out of 16 animals (19%) developed corneal opacity. As per advice of the NVS these animals were treated with a topical antibacterial treatment. Together with the NVS the animals were kept under close observation and could complete the study. So far, we have never experienced this complicated in mice after brain injections before. This incident has been reported in a condition 18 report and is attached here.



3.4. 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.
	% or number of animals killed or unexpectedly found dead

	7
	1 out of 9 mice died under isofluorane anaesthesia. There was no obvious problem with the surgery set-up or the isofluorane machine or setting. We are sure that the surgery did not cause death. Therefore, we believe that this particular mouse had a high susceptibility to isofluorane and died from that.  

	7
	1 out of 12 mice died under isofluorane anaesthesia. There was no obvious problem with the surgery set-up or the isofluorane machine or setting. We are sure that the surgery did not cause death. Therefore, we believe that this particular mouse had a high susceptibility to isofluorane and died from that.  

	
	



3.5. 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 were/will be retuned as re-used

	
	

	
	



3.6. 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.
	We maintain all our transgenic lines under this licence. Wherever we cannot use homozygous breeding strategies it is unavoidable that there is some wastage. However, we try as often as possible to use otherwise wasted animals, e.g. for tissue collection or cadaver training.



3.7. 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 try as much as possible to avoid any single housing. Especially after surgery we have improved the welfare of the animals by avoiding single housing. 



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

	Species
	Source
	Approx. percentage

	mouse
	Inhouse breeding
	96%

	mouse
	Charles River
	4%

	rat
	Inhouse breeding
	35%

	rat
	Charles River
	65%



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

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

	
	
	

	
	
	



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






3.10. 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?
	












4. 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.

4.1. [bookmark: The_3Rs_definitions]What techniques and/or animal models have you used on your licence (include GA models).  

	We have used several transgenic mouse lines and a GFP expressing rat line. To avoid complicated breeding strategies that would waste a lot of animals due to undesired genotypes we used floxed animals that were injected with Cre-recombinase expressing viruses instead of breeding those lines into Cre-recombinase expressing mouse lines. 

We injected animals with different AAV serotypes and promoters to express the genes of interest. Testing these viruses under this licence without an injury has helped us to use less animals under other licences in more severe protocols. Therefore, we could reduce the number of animals that experienced an injury.

We applied various drugs via various routes. Establishing the correct dose of a drug before using them in an injury setting helped us to reduce the number of animals that experience more severe treatments.



4.2. How successful have these techniques and/or models been?  

	Using Cre-recombinase expressing viruses instead of Cre-recombinase expressing transgenic mouse lines has been a good success and has reduced the number of wasted animals. 

Our virus injections into the brain and DRG are working very reliably. We produce the virus always at the same place and never had any adverse effects.

The administration of drugs at various doses and via various routes helped us to find the best route of application with the least stress for the animal.



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

	Breeding our transgenic lines in a homozygous setting, which results in 100% of offsprings with the desired genotype and therefore minimal number of wasted animals. However, by using a homozygous breeding strategy we decrease the variability of the gene pool considerably. To avoid this low variability we have to outbreed our animals periodically. This leads to the generation of offsprings with undesired genotypes and therefore to wasting of animals. By using Cre-recombinase expressing viruses we inject WT animals and therefore minimise the wasting of animals due to undesired genotypes to zero. 



The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 
Definitions
[image: Replacement - Methods with avoid or replace the use of animals][image: Reduction - Methods which minimise the number of animals used per experiment][image: Refinement - Methods which minimise suffering and improve animal welfare]
4.4. 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.
	Under this licence we could establish intravitreal virus injections. This will allow us to use the optic nerve injury model rather than the spinal cord injury model (for which we have other licences). Since the optic nerve injury model is less invasive than the spinal cord injury model this is a refinement. 




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

If not, why?
	For 7 days post-surgery we monitor the weight and behaviour of the animals. Furthermore, we investigate the injected eye and pay attention to drying out/cataract. We further investigate the facial expression of the animals and check for pilo erection.



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?
	We keep a very close relationship with the animal technicians. Where possible the technicians are observing our animals, especially our post-surgical animals, and we observe our animals. Like that we can compare our impressions of the individual animals. Also, we keep a very active communication with the animal technicians about which exact effects are expected and which are not. This allows us to immediately identify anything that is not expected. 
I have personally given presentations in Combined and the MIRA facility about the nature of our experiments and studies. This helps the animal staff to understand better what we are doing and why certain adverse effects can arise and why others are not expected. 



4.6. Were the end points detailed in your project licence appropriate or did you need to modify them during the tenure of your licence?

Please explain.
	Yes, they were appropriate. However, we always used a high level of communication about each study with the animal technicians to ensure it is absolutely clear what kind of end points apply for which study. 



4.7. What non-schedule 1 methods of killing were authorised in your licence and which of these have you used?

	Perfusion and exsanguination. We only used perfusion.



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.

	We started to put animals under anaesthesia for the pentobarbital injection since we believe that minimises suffering. However, we could only do that in those animal facilities that had the proper equipment to do so (MIRA).  



4.8. Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  								No

Please explain.
	



4.9. 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)?
	We use animals to produce primary cell lines. This allows us to test hypothesis first in vitro. Only if we find evidence that the hypothesis can be confirmed in an in vitro setting we attempt to test it in vivo.
We always try to get the maximum amount of data out of a study. To achieve this, we will wherever possible combine behavioural studies with anatomical studies. This will allow us to use fewer animals.
We inject transgenic mouse lines with Cre-recombinase expressing viruses rather than breeding them into a Cre-recombinase expressing mouse line. This allowed us to reduce the number of animals.
Primary neurons from the PKB-PH domain expressing mouse line allowed us to validate a new staining protocol for PIP3, which will allow in the future to do these experiments independent of transgenic mouse lines and therefore reduce the number of mice needed. When we can use WT mice we do not need to be breeding a transgenic line which always involves generation of non-useful offspring due to genotype requirements, which can result in wasting animals.




4.10. 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?
	






5. Retrospective Review:  
Check list for licensees:
	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
	11/01/2018

	2. Retrospective review form received by Deputy Director
	

	3a. Project Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Sub Committee
	

	4. Process completed
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