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:
	Dr Amy Warner
	

	Contact details:
Address & tel.


	RxCelerate Ltd
Dorothy Hodgkin Building,
Babraham Research Campus
Cambridge
CB22 3FH

01223839557
	

	Project No.
	PP1533650

	Project title
	Provision of an outsourced drug discovery platform for the development of therapeutics for diseases with an inflammatory component.

	Project purpose
	To provide a service to support the development of novel drugs for diseases with an inflammatory component and that have an unmet clinical need.



	Date licence was granted
	6th April 2022

	Date of retrospective review is sent to the PPLh
	15th July 2024




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

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


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

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


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

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


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



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




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Moderate
	750
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	2
	Rat
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	2
	Mouse
	Moderate
	250
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Mouse
	Moderate
	250
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Rat
	Moderate
	750
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	4
	Mouse
	Moderate
	750
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	22
	
	
	22

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	22

	4
	Rat
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Rat
	Non-Recovery
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Mouse
	Moderate
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	108
	59
	2
	169

	
	
	
	
	3rd year
	
	
	84
	57
	1
	142

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	311

	7
	Mouse
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	54
	
	
	54

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	54

	8
	Mouse
	Moderate
	500
	1st year
	
	
	6
	
	
	6

	
	
	
	
	2nd year
	
	
	150
	17
	2
	169

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	175

	
	
	
	
	
	
	
	
	
	Whole Total
	562


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

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	8
	Higher
	The severity of protocol 8 was increased from mild to moderate following pilot studies that indicated that the dose of doxycycline required to adequately induce the required gene expression led to greater weight loss than originally anticipated, during the initial acclimatisation to doxycycline due to low palatability and possible off target effects.

	
	
	




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).

	A full summary list arranged by protocol, along with copies of each SC18 are provided with this review:

Protocol 6
2 mice out of 18 (11%) did not recover from anaesthetic following hydrodynamic injection and the remaining 16 out of 18 (89%) took longer than the 2hrs stated in the licence to fully recover from the procedure. SC18 reports were submitted (and are included in the attachment to this review) and the licence subsequently amended to reflect the change of adverse effects from performing this procedure under anaesthetic.

3 mice out of 30 (10%) exceeded weight loss limits following hydrodynamic injection of IFN-γ expressing viral vector with 4 mice out of the 30 (13%) experiencing weight loss over the limit on the licence but subsequently recovered to within the limits on the licence. SC18 reports were submitted, including a keep alive request for the 4 animals that subsequently recovered their weight loss to within the limits.

2 mice out of 20 (10%) were found dead approximately 1h and 24hrs respectively following hydrodynamic injection of IFN-γ expressing viral vector. 10 further animals out of the original 20 on study (50%) were sch 1 killed due to weight loss exceeding the limits on the licence. SC18 reports were submitted and this dose of IFN-γ expressing viral vector was not used again. Increased monitoring following hydrodynamic injection and a scoring system was implemented.

1 mouse out of 22 (5%) was found dead 1 h following hydrodynamic injection of IFN-γ expressing viral vector and 1 further mouse (5%) was culled 40 min following hydrodynamic injection of IFN-γ expressing viral vector due to clinical signs (blood around the mouth, subdued and unsteady gait). 1 further mouse (5%) was sch1 killed 4 days following hydrodynamic injection of IFN-γ expressing viral vector having displayed weight loss beyond the limits of the licence. SC18 reports were submitted.

4 mice out of 22 (18%) displayed greater weight loss than the limits on the licence following hydrodynamic injection of IFN-γ expressing viral vector. 2 mice (9% of total) recovered their weight loss to within the limits of the licence and the other 2 (9% of total) were sch 1 killed. SC18 reports were submitted including keep alive requests for the animals that recovered their weight loss and were able to continue on the experiment.

Protocol 8

1 mouse out of 20 (5%) exceeded the weight loss limit of 10% following administration of doxycycline in the drinking water. A SC18 keep alive request was submitted. This mouse subsequently recovered its body weight to within the limits of the licence. 

1 mouse out of 6 (17%) exceeded the weight loss limit of 10% following administration of doxycycline in the drinking water. This mouse subsequently recovered its body weight to within the limits of the licence. A SC18 keep alive request was submitted and the licence amended to allow up to 15% weight loss.

1 mouse out of 24 (4%) exceeded the weight loss limit of 15% following administration of doxycycline in the diet. A SC18 keep alive request was submitted however the animal started to show clinical signs and therefore it was sch 1 killed approximately 24h following submission of the report. 

2 mice out of 24 (8%) suffered a seizure immediately following intraperitoneal injection. One of the animals was treated with vehicle so it is thought that this was a rare neurological reaction to dosing rather than a test item related effect. SC18 reports were submitted.

1 mouse out of 4 (25%) exceeded the weight loss limit of 15% following administration of doxycycline in the diet. A SC18 keep alive request was submitted to allow a delay of approximately 6h before sch1 killing the animal to allow for a terminal blood sample to be analysed fresh which was required for accurate flow cytometry.

2 mice out of 58 (9%) exceeded the weight loss limit of 15% following administration of doxycycline in the drinking water and were Sch 1 killed and a SC18 report submitted. 12 further mice (total of 21%) exceeded the weight loss limit of 15% and SC18 keep alive requests were submitted to allow up to 20% weight loss without clinical signs. 3 of the 12 included on the keep alive requests were sch1 killed prior to the scheduled end of the study due to exceeding 20% weight loss with the other 9 animals maintaining their body weight until the end of the study. An amendment was subsequently granted to allow up to 20% weight loss on this protocol.




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

	6
	2 mice out of 18 (11%) did not recover from anaesthetic following hydrodynamic injection. SC18 report was submitted

	6
	2 mice out of 20 (10%) were found dead approximately 1h and 24h’s respectively following hydrodynamic injection of IFN-γ expressing viral vector. 10 further animals out of the original 20 on study (50%) were sch 1 killed due to weight loss exceeding the limits on the licence SC18 report was submitted.

	6
	1 mouse out of 22 (5%) was found dead 1 hr following hydrodynamic injection of IFN-γ expressing viral vector and 1 further mouse (5%) was sch 1 killed 40 min following hydrodynamic injection of IFN-γ expressing viral vector due to clinical signs (blood around the mouth, subdued and unsteady gait). 1 further mouse (5%) was sch 1 killed 4 days following hydrodynamic injection of IFN-γ expressing viral vector having displayed weight loss beyond the limits of the licence. SC18 reports were submitted.


	6
	2 mice out of 22 (9%) displayed greater weight loss than the limits on the licence following hydrodynamic injection of IFN-γ expressing viral vector and were sch 1 killed. SC18 report was submitted

	8
	1 mouse out of 24 (4%) exceeded the weight loss limit of 15% following administration of doxycycline in the diet. A SC18 keep alive request was submitted however the animals condition worsened and therefore it was sch 1 killed approximately 24h following submission of the report

	8
	2 mice out of 24 (8%) suffered seizures immediately following intraperitoneal injection and were therefore immediately sch 1 killed. One of the animals was treated with vehicle so it is thought that this was a rare neurological reaction to dosing rather than a test item related effect. SC18 reports were submitted.

	8
	1 mouse out of 4 (25%) exceeded the weight loss limit of 15% following administration of doxycycline in the diet. A SC18 keep alive request was submitted to allow a delay of approximately 6h before sch1 killing the animal to allow for a terminal blood sample to be analysed fresh which was required for accurate flow cytometry.

	8
	2 mice out of 58 (9%) exceeded the weight loss limit of 15% following administration of doxycycline in the drinking water and were Sch 1 killed and a SC18 report submitted. 12 further mice (total of 21%) exceeded the weight loss limit of 15% and SC18 keep alive requests were submitted to allow up to 20% weight loss without clinical signs. 3 of the 12 included on the keep alive requests were sch 1 killed prior to the scheduled end of the study due to exceeding 20% weight loss with the other 9 animals maintaining their body weight until the end of the study. An amendment was subsequently granted to allow up to 20% weight loss on this protocol.




2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         YES

Although at this point in the tenure of the licence there are a number of protocols where the animals numbers used are well below the anticipated numbers for the whole duration of the licence, we are engaged in a programme of business development to identify and engage with clients that have ongoing drug discovery programmes related to all of the protocols in the licence and are therefore confident that the numbers are appropriate for anticipated work over the remaining 3 years of the licence. 


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

	
	

	
	



2.6 Have you re-used animals? 								         NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							        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:
All animals were bought in or moved from a breeding PPL specifically for studies.



	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.
	n/a





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

If you have answered YES to any of these questions please elaborate below:
	All of our strains/animals are available for viewing on the MCMS database, which is visible just to University researchers. 
As long as there is no material transfer agreement in place, and it does not conflict with client contract obligations, we are happy for our lines to be used by other researchers at the University.






If you have answered NO to any of these questions please explain why.
	MCMS is not visible to external researchers so this is not possible at present.





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.).	         NO

Please explain/provide examples.
	





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

	Species
	Source
	Approx. percentage

	Mouse
	In-house
	81

	Mouse
	Charles River UK
	19



2.12	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 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   

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

	8
	Mild
	Moderate

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	The severity of protocol 8 was increased following pilot studies that indicated that the dose of doxycycline required to adequately induce the required gene expression led to greater weight loss than originally anticipated, during the initial acclimatisation to doxycycline due to low palatability and possible off target effects. 






3. 3Rs:

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

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

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














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

Please explain.
	The majority of our models are too complex to be replaced with a non-animal alternative, but we put a lot of effort in to making sure our in vitro assays and the data they generate support carrying out proof of concept studies in animal models before we go onto larger scale chronic studies. Our in vivo work is feeding into drug development programmes with clear unmet clinical need – the requirement to recapitulate key efficacy features is high as it is often a requirement for regulatory bodies (FDA and EMA).




3.2 Have you been able to reduce your animal usage?  					         YES 

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	There have been several instances where we have been able to reduce overall animal numbers. Most of these involve the use of small pilot studies to optimise study design before proceeding to large scale studies. For example on protocol 8 performing small pilot studies to determine the optimal route and dose level of doxycycline to induce a disease state with an appropriate therapeutic window, and similarly on protocol 6 performing small pilot studies with different methods and dosages of inflammatory agent interferon gamma (IFN-γ) expressing vectors or recombinant IFN-γ to establish a model of APOL1-induced renal damage, prior to proceeding into studies to test the efficacy of novel therapeutics. 

One significant way that RxCelerate has explored non-rodent alternatives is through the recent establishment of our Drosophila (fruit fly) lab. This has meant that for studies examining Schwachman Diamond Syndrome (protocol 8) we have been able to carry out early screening studies in Drosophila rather than in mice.






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

Please explain:
	We have regularly made animals available locally (animal unit) for tissue collection, or post-mortem training. Offers for animals have been regularly taken up by either researchers or unit staff. 

We are part of a wider 3Rs mailing list that spans all University animal units and we make use of this where possible. 






3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	1. Dosing by the oral route by gavage, intraperitoneal, subcutaneous, hydrodynamic injection and intravenous route in mice
2. Administration of gene expression-inducing agents via the drinking water or diet
3. Sampling of blood from a superficial vessel in mice 
4. Taking terminal blood samples by cardiac puncture under anaesthesia in mice
5. Schedule 1 methods of killing, cervical dislocation or by exposure to a rising concentration of carbon dioxide in mice.
6. Induction of gut inflammation via drinking water

GA models: APOL1-G1 mice, rt/TA EIF6 mice

Animal models used by protocol

Protocol 4: Mouse model of LPS induced monocyte stimulation
Protocol 6: Mouse model of APOL1-induced renal disease
Protocol 7: Mouse model of DSS induced inflammatory bowel disease
Protocol 8: Mouse model of Schwachman Diamond syndrome




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

	
We have been able to successfully establish a model of APOL1-induced renal disease using the APOL1-G1 mice which have the human G1 variant of the APOL1 gene (which confers resistance to trypanosome infection but is associated with higher risk of kidney disease) knocked in. Therefore APOL1 mice are similar to human patients with the same mutation; kidney disease does not occur on its own, but a "second hit" such as an infection is needed. We aimed to bring about the disease by using a vector to over-express IFN-γ, an inflammatory agent that would be present in such circumstances. We also explored direct dosing of recombinant IFN-γ and we have now been able to establish a dose and regime of recombinant mouse IFN-γ that leads to development of kidney disease and this model is now beginning to be used to test the efficacy of potential novel therapeutics.

We have been able to establish a model of Schwachman Diamond syndrome (SDS), a rare disease, causing multiple disease states including cell death in the pancreas, and a significant risk of leukaemia. We used the rt/TA EIF6 mice which overexpress EIF6 in response to doxycycline dosing. The overexpression of EIF6 leads to a similar phenotype seen in SDS patients e.g. the very early blood changes associated with acute myeloid leukaemia. We have generated initial proof of concept data with novel therapeutics which is currently being used to seek further funding to progress the project.

The mouse model of LPS-induced monocyte stimulation and DSS-induced inflammatory bowel disease both produced valuable data on novel therapeutics for the treatment of inflammatory bowel disease, and has helped progress the drug development programme of our client.





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

	The dose of doxycycline required to induce adequate gene expression in our mouse model of SDS meant that the diet or drinking water being used to carry the doxycycline became unpalatable to the mice, making it difficult to determine whether adverse effects observed were due to reduced food/water intake or to the development of the disease phenotype. A number of taste masking approaches were attempted, and we found that delivering doxycycline in the drinking water in a 5% sucrose solution was able to effectively mask the taste.

Upon undertaking early pilot studies in our model of APOL1-induced renal disease it became clear that the dose response to IFN-γ expressing viral vector was different in our hands to that reported in the small number of publications related to the model. Our attempts to find an appropriate dose of IFN-γ expressing viral vector revealed that there was a very narrow effective window. We therefore focussed efforts on establishing a dose of recombinant IFN-γ that could be dosed directly by intraperitoneal injection to bring about the disease phenotype. We have now successfully established a dosing regimen of recombinant IFN-γ that is able to reproducibly elicit features of the disease phenotype (e.g. proteinuria) at an appropriate level to evaluate potential novel therapeutics.





3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES   
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	An inherent process for the in vivo team at RxCelerate is to make sure the animal model work is fit for purpose and is refined to the mildest form whilst able to have a suitable dynamic range to allow suitable drug candidates to be tested.

Examples of refinements are as follows:

Doxycycline palatability. Pilot studies indicated that doxycycline in drinking water and diet was unpalatable to mice and therefore several taste masking agents were trialled and it was found that a 5% sucrose solution in drinking water was effective at masking the unpalatable taste and ensured that mice were not becoming dehydrated due to aversion to drinking doxycycline treated drinking water

Dietary supplementation. In our models of APOL1-induced renal disease and SDS we have refined our dietary supplementation to include Complan, a high calorie nutrition drink which is highly palatable to mice and aids in maintaining body weight and condition in models where weight loss is an expected adverse effect.

Hydrodynamic injection. In keeping with latest recommendations we now conduct hydrodynamic injection under anaesthesia to keep any harms to a conscious animal to a minimum.




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

If not, why?
	





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	We use in-house electronic daily record sheets for monitoring clinical signs of animals on study. Changes in body weight percentage are automatically calculated in cases where body weight is a limiting clinical factor so that action can be taken immediately.

We have developed several more detailed scoring systems for various experimental set-ups; for example to monitor recovery from hydrodynamic injection, to capture clinical signs and help guide end-points particular to the model, for inflammatory bowel disease. These could be shared with wider groups if there is interest. 

Photographic or video recording of animals is used for sharing information with the in vivo team (via Microsoft Teams) to promote consistent welfare assessment.




3.9 Were the end points detailed in your project licence appropriate? 			         YES   
Have you needed to modify them during the tenure of your licence? 			         YES   

Please explain.
	Amendments were made to increase the weight loss limit on protocol 8 following studies showing that to create an appropriate therapeutic window weight loss of up to 20% without other clinical signs may be required.

Following refinement of our hydrodynamic injection procedure to be done under anaesthesia endpoints were amended to allow for a recovery time of up to 4 hrs rather than the previous 2hrs.





3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	Exsanguination under terminal anaesthesia followed by confirmation of death using one of the confirmatory methods from Schedule 1 and perfusion fixation under terminal anaesthesia are authorised, but the scientific objectives of the studies carried out have not necessitated any non-schedule 1 methods be employed so far.






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.
	





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

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






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

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

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









4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected?									         YES    

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

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

	
Due to the nature of our business scientific objectives are more reliant on client programmes than academic projects. Business development is a constantly ongoing process to make our capabilities and expertise known to new clients, and therefore new programmes come about on a rolling basis. 

Objective 1 To evaluate 1-3 novel drugs or technologies in our models of systemic lupus erythematosus and determine whether these are suitable for further development as a treatment for disease- 
No progress yet made (client programmes either ended on previous licence or a new client has yet to appear in this disease area space). 


Objective 2 To evaluate 1-3 novel drugs or technologies in our models of osteoarthritis and determine whether these are suitable for further development as a treatment for disease- 
No progress yet made (client programmes either ended on previous licence or a new client has yet to appear in this disease area space). 


Objective 3 To evaluate 1-3 novel drugs or technologies in our models of allergic respiratory disease and determine whether these are suitable for further development as a treatment for disease
No progress yet made (client programmes either ended on previous licence or a new client has yet to appear in this disease area space). 


Objective 4 To evaluate 1-3 novel drugs or technologies in our models of acute stimulated inflammation and determine whether these are suitable for further development as a treatment for disease
Testing of novel therapeutics in a model of LPS-induced monocyte stimulation has allowed progress of a client drug discovery programme to next steps


Objective 5 To evaluate 1-3 novel drugs or technologies in our models of inflammatory renal disease and determine whether these are suitable for further development as a treatment for disease

We have been able to successfully establish a model of APOL1 induced renal disease using the APOL1-G1 mice which have the human G1 variant of the APOL1 gene (which confers resistance to trypanosome infection but is associated with higher risk of kidney disease) knocked in. We have now been able to establish a dose and regime of recombinant mouse IFN-γ that leads to development of kidney disease and this model is now beginning to be used to test the efficacy of potential novel therapeutics.


Objective 6 To evaluate 1-3 novel drugs or technologies in our models of inflammatory bowel disease and determine whether these are suitable for further development as a treatment for disease

Our work with the DSS-induced inflammatory bowel disease (IBD) has produced valuable data on novel therapeutics for the treatment of IBD and has helped progress the drug development programme of our client. This work has formed a programme that is still ongoing but shows excellent potential for producing one or two candidates for the clinic. 


Objective 7 To characterise a proof-of-concept model for Schwachman-Diamond Syndrome and evaluate at least 1novel drug or technology and determine whether these are suitable for further development as a treatment for disease
We have been able to establish a model of Schwachman Diamond syndrome (SDS) using the rt/TA EIF6 mice which will overexpress EIF6 in response to doxycycline dosing. The overexpression of EIF6 leads to a similar phenotype seen in SDS patients e.g. acute myeloid leukaemia. We have generated initial proof of concept data with novel therapeutics which is currently being used to seek further funding to progress the project.






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.).

	As RxCelerate is an outsourcing provider, where progress has not been made this has been related to lack of clients with therapeutics at an appropriate stage of development to be assessed in vivo.





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.

	So far over the tenure of this licence a number of drug discovery programmes have been progressed related to inflammatory bowel disease, APOL1-induced kidney disease and Schwachman Diamond syndrome. These are all diseases with an unmet clinical need.
Currently there is no cure for chronic kidney disease, with treatment focussed on relieving symptoms and stopping disease progression. In 2023, 30,000 people in the UK were reliant on dialysis to stay alive, and a further 4,600 people were on the waiting list for a kidney transplant.
Schwachman-Diamond Syndrome (SDS) is a rare condition (estimated 1 in 100,000 globally but higher in discreet populations) that, amongst other pathologies, vastly increases a sufferer’s risk of developing acute myeloid leukaemia (approximately 30% of patients). 
Inflammatory bowel disease (IBD) affects 300,000 (1 in 210) people in the UK, in two main forms; Crohn’s disease, and ulcerative colitis. IBD often requires life-long care and in some cases, surgery (70% in Crohn’s and 30% colitis). 

The work we have done with our clients elucidating the mechanisms involved and developing a therapeutic intervention would significantly improve patient outlook and lifespan.





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?

	Although at this point in the tenure of the licence we have not been able to address all the objectives we are engaged in a programme of business development to identify and engage with clients that have ongoing drug discovery programmes related to all of the key questions in the licence and are therefore confident that further progress will be able to be made to address the key objectives of the licence in the remaining three years. 





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

If so, what were these and what were/was the benefit(s)?  
	We have been able to successfully establish a model of APOL1 induced renal disease using the APOL1-G1 mice which have the human G1 variant of the APOL1 gene (which confers resistance to trypanosome infection but is associated with higher risk of kidney disease) knocked in. We have now been able to establish a dose and regime of recombinant mouse IFN-γ that leads to development of kidney disease and this model is now beginning to be used to test the efficacy of potential novel therapeutics

We have been able to establish a model of Schwachman Diamond syndrome (SDS) using the rt/TA EIF6 mice which will overexpress EIF6 in response to doxycycline dosing. The overexpression of EIF6 leads to a similar phenotype seen in SDS patients e.g. blood cell changes that precede acute myeloid leukaemia. We have generated initial proof of concept data with novel therapeutics which is currently being used to seek further funding to progress the project.






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:

As we are a drug discovery company, we are usually bound by confidentiality agreements or need to maintain competitive advantage, so publications and/or conference presentations are rare. Our work is constantly used in patents and at some stage I am sure data will be published.


none


	Publications pending, or under review:

none


	Presentations at scientific meetings:
none



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

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

If you answered NO: why?
	
Due to the nature of our work (i.e. confidentiality, maintaining competitive advantage) it is difficult to fully engage in public activities. However, two members of our team have given talks to groups of drug discovery masters students; one is a yearly recurring lecture as part of the degree, one was a careers talk. 




If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	







a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	Please see attached summary of amendments. 





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.

	Please see attached appendix containing details and copies of all SC18 reports





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).

	No non-compliance





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).

	none





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.)?

	none








6 Retrospective Review:  

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

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	15/07/24 (change of PPL holder) 

	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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