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 Cinzia Scarpini
	

	Contact details:
Address & tel.


	Department of Pathology
University of Cambridge
Tennis Court Road
Cambridge
	

	Project No.
	80/2610

	Project title
	New therapeutic targets in cervical cancer 

	Project purpose
	To identify and validate approximately 3 to 5 new therapeutic targets for the treatment of cervical SCC with demonstrable efficacy in animal models of cervical cancer



	Date licence was granted
	15 November 2012

	Date of retrospective review/assessment
	09 January 2017



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.

	
Amendment 1: 14/01/2015: 
Changes introduced in Section A: 
-Change of the project licence holder: Dr Maria Munoz Caffarel (current PPL holder) will be taking a new position abroad in March 2015 but the work described in this PPL will continue. Therefore, Dr Cinzia Scarpini (Senior Research Associate) is the proposed new project licence holder. A letter of recommendation for Dr Scarpini describing her suitability as a PPL holder has been attached.

-Change of Home Office Liaison contact as the former one (Keith Savill) is not working at our establishment anymore. Samuel Jameson (our Principal NACWO) will be the new contact person.
-Change of contact person about the management of the project (former Deputy PPL holder): Dr Scarpini (former contact person) is the proposed new PPL holder, so we propose Dr Matthew Murray as the new contact person. (Academic Consultant working in the group and PPL holder of PPL 70/8185).

Changes introduced in Section E:
protocols 2 and 3: We have permission to administer substances through an osmotic minipump (only on one occasion). We ask now permission to remove and/or replace it (only on one occasion).

Amendment 2: 27/06/2016:
Changes introduced in Section A: 
-Change of Dr Scarpini PIL number to new ASPeL number
-Change of contact person about the management of the project: Dr Paez-Ribes (Research Associate working in the group and PIL holder I2E8CA395).

Changes introduced in Section E:
-Changes to Protocols 19b:1 to include an adverse effect we have come across since the work has commenced and we were not aware of at initial submission time. Some of the transgenic mice we use show skin lesions which are due to the genes they express. We have now written what we will do if these lesions appear, for example administer antibiotics, or apply cream. We have also described when these lesions cause too much suffering to the mice and when a humane endpoint should be used.
 
-Changes to Protocols 19b:1, 2 and 3 to include an adverse effect we have come across since the work has commenced and we were not aware of at initial submission time. We use long term administration of oestrogen to induce tumours in some of the mice. Prolonged oestrogen treatment sometimes results in bladder obstruction, which at the dose we use is rare but can happen. We have now included the signs we will look for to identify bladder obstruction, how we are going to alleviate it and also when a humane endpoint should be used.

-Changes to Protocols 19b:2 and 3 to change the way we measure tumour size. In our current licence we use the diameter of the tumour to decide when a tumour is too big, but sometimes tumours can resemble a cylinder more than a sphere, and reach the maximum diameter when in fact is still very small. We are asking to use the volume of the tumour as a better way to decide when a tumour is too big. We have set a new limit to 1500 mm3 which is slightly less than we would have been allowed with the previous method.

-Changes to Protocol 19b:2 to include generation or induction of tumours by implantation subcutaneously. We have permission to give tumour cells or tumour fragments to mice by injection in various places (under the skin, in the muscle, in the bloodstream or in the abdomen) or by placing them in the uterus by a small cut or directly. We are now asking to be able to give tumour cells or tumour fragments to mice under the skin but not through a needle. This will require a small cut to be made and the animals to be put to sleep for a short while. We are requesting this as sometimes going through a needle breaks the tumour too much for it to then grow, and not all tumours can be grown in the uterus, and being able to place the tumour under the skin would be beneficial in all these cases.




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.

	
· 28/10/2013 – unexpected deaths after i.v. injections
· 23/02/2016 – unexpected death – post-mortem did not give insight on cause of death
· 11/04/2016 – this was used to notify the Home Office Inspector that a non-compliance event had occurred
· 24/10/2016 – unexpected death – animal was submitted for post-mortem but could not be processed – no evidence of cause of death




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).

	
As advised in Condition 18 report dated 11/04/2016 fluids were given subcutaneously by a personal licensee. There was no reference to this as a corrective action in the project licence adverse effects section. Therefore whilst fluids were administered with the intention of 'improving' the welfare/condition of the animals, this should have been done under veterinary direction/on the basis of veterinary advice as it was not a specifically referenced possibility in the protocol. In response to the Condition 18 report, the Home Office inspector was ‘content that there will have been no adverse welfare effects arising from receiving a competently administered subcutaneous injection of fluids as described and note that when fluid therapy did not prove corrective the animals were killed before severity limit was reached/breached. However in future please ENSURE that the NVS is involved in any decision to treat an animal where that 'treatment' is not expressly described in the adverse effects section of the relevant protocol as being something that may be carried out by the personal licensee (to ameliorate effects)’.




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).

	n/a





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.)?

	No






2. Scientific Progress and Benefit Achievements:

2.1. Has your research progressed as you expected?				  NO

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).

	
· Are the selected potential targets deregulated in cervical SCC in vivo?
On the basis of in-depths work carried out in vitro we have chosen to study in vivo only two potential targets in cervical SCC; oncostatin M (OSM) and its receptor (OSMR). We need to acquire further evidence in vitro on other targets before we will be confident that validation in vivo would be beneficial. However, the in vivo experiments carried out to date have provided us with invaluable evidence that these two targets are indeed deregulated in our different cervical SCC models. 

Data has been published (see later) and a second manuscript has been submitted to Oncogenesis for review: 
Kucia-Tran JA, Tulkki V, Smith S, Scarpini CG, Paez-Ribes M, Feeney M, et al.
Pro-malignant effects of oncostatin M receptor in squamous carcinoma cells are mediated by feed-forward signalling causing sustained STAT3 activation.

· Do selected potential targets contribute to cervical SCC progression?
The work we carried out in vivo has shown that these two targets and their interaction are key contributors to SCC progression and in particular that OSM/OSMR interaction in cells which overexpress OSMR promotes not only tumour growth but also metastasis.

Data from this work has been published (see later) and a second manuscript has been submitted to Oncogenesis: 
Kucia-Tran JA, Tulkki V, Smith S, Scarpini CG, Paez-Ribes M, Feeney M, et al.
Pro-malignant effects of oncostatin M receptor in squamous carcinoma cells are mediated by feed-forward signalling causing sustained STAT3 activation.

Work which is still ongoing will also help clarify in more details how the interaction between OSM and OSMR influences the tumour microenvironment and how this interaction can be modulated to change the way the immune system deals with tumour cells. We believe that at least another publication will result from these studies.

· Can we target them therapeutically? 
Our experiments have shown that the OSM/OSMR signalling can be therapeutically targeted in vivo. We have successfully targeted OSM, the ligand, using a monoclonal antibody which is currently in Phase 2 trials for a different application. These experiments were part of collaborative effort carried out with the pharmaceutical company GSK, which developed the antibody.
These results are reported in a manuscript we have submitted to Oncogenesis: 
Kucia-Tran JA, Tulkki V, Smith S, Scarpini CG, Paez-Ribes M, Feeney M, et al.
Pro-malignant effects of oncostatin M receptor in squamous carcinoma cells are mediated by feed-forward signalling causing sustained STAT3 activation.

We are also interested in the therapeutic blockade of the receptor, OSMR, and to this end we are working in cooperation with CRUK-MedImmune. This collaboration has resulted in the development of an anti-OSMR antibody that will be used in the experiments we are planning for the next few months, as no antibody was commercially available for this purpose. We already have validated in vitro the efficacy of this antibody, but it is important we verify these findings in vivo, which we will hopefully do in 2017. 




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.).

	
Our initial aim was to identify and validate approximately 3 to 5 new therapeutic targets for the treatment of cervical SCC with demonstrable efficacy in animal models of cervical cancer. We have focussed on as smaller number of new therapeutic target – limiting our work to two - as we felt we needed more in vitro data to warrant validation in vivo of additional targets. However for the two targets we did validate, we have or will achieve during the course of the PPL the objectives that were set.




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.

	
Advances in fundamental knowledge: 
We have learnt more about pathways and factors involved in cervical cancer progression and in particular that the activation of the OSM/OSMR pathway in tumours overexpressing OSMR is pro-metastatic. We have also learnt about the involvement of this interaction in how the tumour microenvironment evolves, and learnt about multiple facets of the pro-metastatic effect of the OSM-OSMR pathway. These advances in fundamental knowledge are in line with what we wanted to achieve with our studies, although limited to two potential targets only, rather than 3-5 as we aimed for.

Contribution towards development of novel anti-oncogenic therapies for SCCs: 
Our main benefit has been a contribution towards the development of novel anti-oncogenic therapies for SCCs. Treatment of cervical cancer has changed very little in the last 20 years and the introduction of the use of bevacizumab (a drug which is also used for other cancers) a couple of years ago is the only novel therapeutic approach that has been seen in recent years. Although this has improved outcomes for patients, there is still much that could be done. With this work we validated that the OSM/OSMR pathway is a potential therapeutic target for these tumours and possibly other SCCs and we have shown that targeting of this pathway is feasible using immunotherapy. We have collaborated with pharmaceutical companies which are interested in developing new therapies to block this pathway and have initial data that we would like to further extend in future experiments by using immunotherapy alone, or in combination with therapies already used in the clinic, in order to improve their efficacy. These contributions towards development are in line with what we wanted to achieve with our studies, although limited to two potential targets only, rather than 3-5 as we aimed for.




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?

	
As little has changed in the treatment of cervical cancer for the last twenty years, it would have been optimal to have worked on many potential therapeutic targets, and having concentrated our work on two targets is somewhat limiting. However, we felt that more evidence in vitro was needed to pursue in vivo work and that it would have been inappropriate to carry out this work.
We feel that with regards with the two targets we have focussed on, we have achieved the benefit we set out to achieve. 




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?  
	
When we started the project we only had available sub-cutaneous and i.v. injections of cancer cells as models to study disease. During the course of the PPL we have been able to further advance the models we use by developing a model of orthotopic implantation of tumours in the uterus of the animals. This has allowed us to study a system which is much more like the ‘natural’ environment of cervical cancer, and it has been very useful to study the microenvironment of tumours.




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:

Overexpression of the oncostatin-M receptor in cervical squamous cell carcinoma is associated with epithelial-mesenchymal transition and poor overall survival. Kucia-Tran JA, Tulkki V, Smith S, Scarpini CG, Hughes K, Araujo AM, Yan KY, Botthof J, Pérez-Gómez E, Quintanilla M, Cuschieri K, Caffarel MM, Coleman N. Br J Cancer. 2016 Jul 12;115(2):212-22



	Presentations at scientific meetings:

1. Poster: 
ISREC-SCCL Horizons of Cancer Biology and Therapy - Lausanne University Hospital campus of the Swiss Cancer Center Lausanne - September 07th-10th, 2016
Overexpression of the Oncostatin M Receptor in Cervical Squamous Cell Carcinoma Cells induces Multiple Pro-malignant Effects in vitro and in vivo
Valtteri Tulkki, Justyna Kucia-Tran, Marta Paez-Ribes, Valeria Radjabova, Maria Caffarel, Nicholas Coleman

2. Poster:
7th International Conference on Tumour Microenvironment: Progression, Therapy & Prevention - Tel Aviv University, Ramat Aviv, Tel Aviv - 11-15 October 2015
The Role of Oncostatin M Receptor Over-Expression in Tumour Microenvironment of Cervical Squamous Cell Carcinoma
Valtteri Tulkki, Justyna Kucia, Maria Munoz Caffarel, Cinzia Scarpini & Nicholas Coleman

3. Poster:
15th Aseica International Congress - Sevilla, Spain - 21/10/2015 - 23/10/2015 
The oncostatin M receptor is a novel therapeutic target in squamous cell carcinoma. 
Maria M Caffarel; Justyna Kucia; Valtteri Tulkki; Nick Coleman


4. Poster:
CNIO Frontiers Meetings "Metastasis Initiation: Mechanistic Insights and Therapeutic Opportunities" - Madrid, Spain - 28/09/2015 - 30/09/2015
Over- expression of the oncostatin M receptor in squamous cell carcinoma associates with induction of emt and metastasis 
Maria M Caffarel; Justyna Kucia; Valtteri Tulkki; Nick Coleman.

5. Poster:
2nd AstraZeneca-MedImmune Cambridge Cancer Science Symposium - Location: Churchill College, Cambridge, UK - 21 – 22 September 2015
Oncostatin M receptor over-expression has strong pro-malignant effects in cervical squamous cell carcinoma
Justyna Kucia, Valtteri Tulkki, Cinzia G. Scarpini, Marta Paez-Ribes, María M. Caffarel and Nicholas Coleman

6.  Poster and Oral Presentation:
FEBS Advance Lecture Course on Molecular Mechanisms in Signal Transduction and Cancer - Spetses, Greece - 16-24 August 2015
Oncostatin M receptor over-expression has strong pro-malignant effects in cervical squamous cell carcinoma
Justyna Kucia, Valtteri Tulkki, Cinzia G. Scarpini, Marta Paez-Ribes, María M. Caffarel and Nicholas Coleman

7. Poster:
Pathology Research Symposium - Li Ka Shing Centre, Cambridge, UK - 13 April 2015
Oncostatin M receptor over-expression has a strong pro-malignant effect in cervical squamous cell carcinoma
Justyna Kucia, Valtteri Tulkki, Angela M. Araujo, Jan Botthof, Cinzia G. Scarpini, María M Caffarel and Nicholas Coleman

8. Meeting: 
Pathology Research Symposium - Li Ka Shing Centre, Cambridge, UK - 13 April 2015
OSMR overexpression promotes a STAT3-driven hypoxia response and enhances invasion and angiogenesis in squamous cell carcinoma 
Valtteri Tulkki, Justyna Kucia, Maria Munoz Caffarel, Cinzia Scarpini & Nicholas Coleman	
9. Poster:
visit of BBSRC Chief Executive (Jackie Hunter) - University of Cambridge, UK - 17 November 2014
Identification of Oncostatin M receptor as a novel therapeutic target in squamous cell carcinoma
Justyna Kucia, Valtteri Tulkki, Ka Yan, Angela M. Araujo, Jan Botthof, Cinzia G. Scarpini, María M Caffarel and Nicholas Coleman

10. Oral Presentation:
2nd HPV UK Conference - Ambleside, UK - 6-8 November 2014
The oncostatin M receptor is a novel therapeutic target in squamous cell carcinoma
Justyna Kucia, Valtteri Tulkki, Maria M. Caffarel, Nick Coleman

11.  Poster:
Cambridge Cancer Symposium - Cambridge, UK - 22 November 2013
Oncostatin-M receptor is a novel therapeutic target in squamous 
cell carcinoma
Justyna Kucia, Valtteri Tulkki, Ka Yan, Angela M. Araujo, Jan 
Botthof, Cinzia G. Scarpini, Gill Murphy, María M Caffarel and Nicholas 
Coleman



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?

	
Did not get an opportunity to talk on these specific results as they are not at a stage where involving the public would be appropriate, however Professor Coleman, in whose group the PPL holder works, has given a talk to general public on Alumni Day, Dept Pathology, Cambridge University, 27 Sept 2013.




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?

	









12. 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
Breeding and maintenance of genetically altered animals 
	Mouse

	Moderate
	1000
	1st year (2013)
	
	
	
	
	

	
	
	
	
	2nd year (2014)
	
	
	
	
	

	
	
	
	
	3rd year (2015)
	
	232
	47
	
	

	
	
	
	
	4th year (2016)
	
	285

	31
	4
	

	
	
	
	
	Total
	
	517
	78
	4
	0

	2
Tumour growth and metastasis
	Mouse
	Moderate
	2000
	1st year (2013)
	
	
	
	40
	5

	
	
	
	
	2nd year (2014)
	
	
	
	43
	2

	
	
	
	
	3rd year (2015)
	
	
	
	148
	

	
	
	
	
	4th year
(2016)
	
	
	
	115
	2

	
	
	
	
	Total
	
	0
	0
	306
	9

	3
Drug range finding
	Mouse
	Moderate
	500
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	

	4
Superovulation
	Mouse
	Mild
	200
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	20
	
	

	
	
	
	
	4th year
	
	
	10
	
	

	
	
	
	
	Total
	
	
	30
	
	

	5
Embryo recipients 
	Mouse
	Moderate
	100
	1st year
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	9
	

	
	
	
	
	4th year
	
	
	
	1
	

	
	
	
	
	Total
	
	
	
	10
	

	6
[bookmark: _GoBack]Vasectomy 
	Mouse
	Moderate
	20
	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

	1
	higher
	One of the transgenic lines we have used has a harmful phenotype which is described in the literature as arising at late stage of animal life (13-15 months). As the experiments we wanted to carry out are performed starting with young animals (6 weeks old) and continue for six months, we did not think the animals would experience this phenotype, and the limit for this protocol was set at mild severity. During the course of the first experiment we carried out, we realised that the phenotype appeared a lot earlier, which made it impossible to carry out the experiment in full. We refrained from using the animals experimentally and tried to mitigate the phenotype by crossing the animals with a less obvious phenotype, but this did not improve the age of the onset. In the meantime we reported the issues to the Home Office inspector and submitted an amendment (Amendment 2) which raised the severity limit from mild to moderate for breeding to keep the colony going. Eventually we decided to stop the colony.


	2
	Higher but due to interpretation of the limits and procedures included
	During this review we realised that our description of the limits of this protocol is not really reflecting how we have interpreted moderate limits during the course of the licence. There are different reasons for why we changed our interpretation of the limits, but primarily this was linked to the recording of the actual severity limits introduced after this PPL was started and some advice of what should be recorded as a moderate limit was issued. When we wrote the licence, we stated that only a small proportion of mice (around 5%) are expected to reach the moderate severity limit i.e. persistent piloerection together with lethargy or weight loss of up to 20% (uppermost moderate severity). However, recording of actual limits suggests that animals which are not disease free should be considered in moderate limit. As the animals have tumour cells injected in them, which are producing tumours inside the animals, we considered them not disease free and therefore of moderate severity regardless of other symptoms. This was probably a blanket approach, but it is also true that this protocol covered such a variety of procedures with different characteristics. Although we considered all the animals in moderate severity we then looked for other factors to make sure this limit was not exceeded, for instance the size of subcutaneous tumours, or weight loss and other welfare parameters for other tumours that are not measurable with a calliper. It is true that as we stated, only a small proportion (less than 5%) experienced symptoms close to the limit of persistent piloerection together with lethargy or weight loss of up to 20%.
Even if we had not taken this approach we would have gone over a 5% in moderate limit as for instance, ortothopic implantation of tumours would require surgery, which brings the animals for a brief period in the moderate limit, the same applies for implanting pellets of oestrogen, which are also pert of this protocol. We would also have considered moderate animals with subcutaneous tumours in volumes above 2/3 of the maximum volume allowed in this protocol, which all animals reach. The breakdown of the protocols in separate ones in a procedure approach would help with more accurate description of what the adverse effects are for each procedure.





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.

	1. During one of our earliest experiments we had unexpected issues with i.v. injections of tumour cells. There were some additional logistical issues (restrainer was faulty, we had to wait for a long time before we could carry out the injections) but the issue appeared to be the specific characteristics (clumpiness) of one of the cell lines we were using, as no issues raised with the second cell line we used. 4/10 animals (40%) injected i.v with this cell line died unexpectedly. We reported this to the home office inspector and this was considered a Condition 18 report (28/10/2013)
2. One of the transgenic lines we have used has a harmful phenotype which is described in the literature as arising at late stage of animal life (13-15months). As the experiments we wanted to carry out are performed starting with young animals (6 weeks old) and continue for six months, we did not think the animals would experience this phenotype, and the limit for this protocol was set at mild severity. During the course of the first experiment we carried out, we realised that the phenotype appeared a lot earlier, which made it impossible to carry out the experiment in full. We refrained from using the animals experimentally and tried to mitigate the phenotype by crossing the animals with a less obvious phenotype, but this did not improve the age of the onset. In the meantime we reported the issues to the Home Office inspector and submitted an amendment (Amendment 2) which raised the severity limit from mild to moderate for breeding to keep the colony going.
3. We have had a couple of mice which died suddenly and unexpectedly, but the death did not appear to be associated with the procedures and post mortems were inconclusive (2/53 = less than 4%). We have reported these deaths with Condition Reports 18 (23/02/2016, 24/10/2016) – we think they may be associated with the mice strain we are using (FVB) as we have found some literature describing sudden death in this mice stain (Mahler et al, Toxicol Path, 1996).




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

	2
	21/315 = 7%

	
	

	
	



3.5. 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 were/will be retuned as re-used

	
	

	
	



3.6. 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.
	
We have maintained a colony of heterozygous transgenic mice for two years, but only carried out experimental work in the first year. This was due to the fact that the animals had a harmful phenotype which raised earlier than expected in our colony, and we tried to select for animals in which the phenotype raised later. We have used the wild type animals from this breeding to carry out some of our experiments, so although there has been some wastage of the transgenic animals, the wild type animals were utilised for experimental work.




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 have used the wild type animals which were born as part of our breeding of a heterozygous transgenic line, so that animals did not have to be purchased externally and transported to our unit.





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

	Species
	Source
	Approx. percentage

	Mus musculus
	In house breeding
	64%

	Mus musculus
	Charles River
	36%



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? 				YES  

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

	1
	mild
	moderate

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	
4. One of the transgenic lines we have used has a harmful phenotype which is described in the literature as arising at late stage of animal life (13-15months). As the experiments we wanted to carry out are performed starting with young animals (6 weeks old) and continue for six months, we did not think the animals would experience this phenotype, and the limit for this protocol was set at mild severity. During the course of the first experiment we carried out, we realised that the phenotype appeared a lot earlier, which made it impossible to carry out the experiment in full. We refrained from using the animals experimentally and tried to mitigate the phenotype by crossing the animals with a less obvious phenotype, but this did not improve the age of the onset. In the meantime we reported the issues to the Home Office inspector and submitted an amendment (Amendment 2) which raised the severity limit from mild to moderate for breeding to keep the colony going.











13. 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).  

	
1. K14-HPV16 transgenic mouse model.
2. Subcutaneous tumour cell injection.
3. Orthotopic tumour implantation in the uterus.
4. Intravenous tumour cell injection.




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

	
1. K14-HPV16 transgenic mouse model: Not successful. There were several issues with this model. This transgenic line is described in the literature as having a skin phenotype which arises at late stage of animal life (13-15months). As the experiments we wanted to carry out are performed starting with young animals (6 weeks old) and continue for six months (exposure to oestrogen), we did not think the animals would experience this phenotype. During the course of the first experiment we carried out, we realised that the phenotype appeared a lot earlier, which made it impossible to carry out the experiment in full, due to the severity of the phenotype. Moreover, although it has been widely described in the literature that oestrogen pellet implantation for six months promotes the development of cervical SCC in the majority of the transgenic mice in this model, we could not observe any cervical SCC in the few animals we could treat for 6 months with oestrogen.
 
2. Subcutaneous tumour cell injection: Very successful. We used subcutaneous tumour cell injection for studies and we also developed subcutaneous tumours in order to implant them as tissue fragments in the uterus of new recipient mice. We had 100% tumour growth rate by this methodology, and we obtained significant results.

3. Orthotopic tumour implantation: Very successful. This technique was developed during the duration of this PPL. Implantation of tumours developed subcutaneously was 100% successful. We were able to study the tumour growth and tumour microenvironment in a highly relevant tumour model.  

4. Intravenous tumour cell injection: Very successful. We were able to verify the pro-metastatic potential of our two potential therapeutic targets of interest, and how therapy with a monoclonal antibody against one of them decreased the metastatic potential of the tumour cells.




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

	
We were unable to develop cervical SCC in the transgenic mouse model K14-HPV16 after treatment for six months with oestrogen, and found that a harmful phenotypic effect arose in these transgenic mice much earlier than the literature seems to suggest. We have stopped the mouse colony and are considering obtaining some new founders from a collaborator. We are certain that these mice would develop cervical SCC, as the collaborator uses them for studies similar to the ones we would like to carry out, however we are critically evaluating the feasibility of these studies in view of the severity of the phenotype which will appear much earlier than previously thought.



	
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.
	
We are interested in cervical SCC, and we aimed to study tumour development and microenvironment in this area. This is very different from a subcutaneous environment, and reflects much more closely what happened in humans with these tumours. Tumour cell injection in the uterus of the mice infrequently establishes tumours, and many animals need to be used to achieve enough tumours to study.  We were able to develop a tumour piece implantation, where we sutured a piece of an already established tumour (growth subcutaneously) to the uterus of the mice, which was very successful in establishing tumours (100% tumour establishment), therefore reducing significantly the number of animals needed for these studies.
We have also reduced animal wastage by utilising the wild type progeny of the transgenic line we have bred, rather than breeding specifically or buying in the required animals,





4.5. 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?
	
We have used spreadsheets where information is recorded versus each animal. We have changed our scoresheet once the requirement to keep the actual severity was introduced and the animal facility started recording the severity as well, so that there was consistency between the two systems. It has taken a while to reach this consistency, in particular with the transgenic mice with a harmful phenotype, but consensus was eventually found.




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.
	
We had detailed endpoints for the tumour induction protocol. For subcutaneous tumours, we had originally used a maximum diameter to determine when a tumour was too big, assuming that the tumours would grow in each direction homogeneously in a sphere-like fashion. However some of the cell lines we used generated tumours that were cylindrical in shape and reached maximum diameter when in fact had a small volume. We changed these endpoints to a ‘tumour volume’ endpoint, which was in fact smaller than what previously approved for a sphere-like tumour. With these particular cell lines, this allowed us to reduce the number of mice needed to orthotopically implant further mice, with no significant impact on the welfare of the mice. This incidentally also reduced the experimental clinical variability between the animals used in the same experiment. 

For the breeding of transgenic mice we had quite undefined endpoints as we had more than one potential transgenic model available in the literature and we had never worked with any of them we used the information available in the literature, but were also unaware of the early onset of the phenotype of the mice we bred, as this was reported as arising much later than it actually did. We had to modify both the severity limit of the breeding as well as the endpoints for these transgenic as a result of our actual experience with this model.




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

	
None




Were these killing methods the most refined? 					n/a
Were they the most appropriate for your experimental data?			n/a
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.

	





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

Please explain.
	
One of our key questions with the therapeutic targets we have studied is to understand their role in the interaction between the tumour cells and the tumour stroma (non-tumour cells also involved in tumour growth, like immune cells, fibroblasts or endothelial cells), also called the tumour microenvironment. Although we try to study this interaction as much as we can in in vitro studies, it is currently still very difficult to reproduce such a complex environment in vitro. We have however limited our studies to therapeutic targets for which evidence with single components of these interaction e.g. between tumour cells and macrophages, suggested that these targets would actually effect the tumour microenvironment as well as the cancer cells themselves.




4.9. 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)?
	
We have reduced animal wastage from the breeding of the transgenic line we have, by utilising the wild type animals in our experiments instead of breeding specifically or buying in the animals needed.





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?
	






14. 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
	02/08/16

	2. Completed retrospective review form received
	

	3a. 3Rs committee 
	

	3b. AWERB Sub Committee
	

	3c. Project Team meeting
	

	4. Process completed
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