Retrospective Review of Project Licences

Project Licence Retrospective Review

“The overall purpose of retrospective review in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for review:
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc..

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Reviews, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.
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University of Cambridge                                    Project Licence Retrospective Review
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Professor Menna Ruth Clatworthy
	

	Contact details:
Address & tel.


	Department of Medicine, Cambridge University
MRC Laboratory of Molecular Biology
Francis Crick Avenue, Cambridge, CB2 0QH
Tel: 01223 267279

	

	Project No.
	PD030666A

	Project title
	Investigating the role of humoral immunity in tissue-specific immune responses in health and disease

	Project purpose
	To improve the understanding of how tissue-specific humoral immune responses contribute to, and are regulated, during infection, autoimmune and sterile inflammation, and in tumours.



	Date licence was granted
	21st August 2019

	Date of retrospective review is sent to the PPLh
	19/05/23




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

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


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

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


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

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


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



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




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year.  Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date.  You can insert rows as necessary. 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
	Mild
	100
	1st year
	
	
	34
	
	
	34

	
	
	
	
	2nd year
	
	
	2
	
	
	2

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	36
	0
	0
	36

	2
	Mice
	Mild
	100
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	3
	Mice
	Moderate
	50
	1st year
	
	
	
	4
	
	4

	
	
	
	
	2nd year
	
	
	
	3
	
	3

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	7
	0
	7

	4
	Mice
	Moderate
	50
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	15
	
	15

	
	
	
	
	Total
	0
	0
	0
	15
	0
	15

	5
	Mice
	Mild
	2500
	1st year
	
	60
	444
	18
	
	522

	
	
	
	
	2nd year
	
	285
	1604
	
	
	1889

	
	
	
	
	3rd year
	
	336
	1044
	
	
	1380

	
	
	
	
	4th year
	
	187
	1821
	4
	
	2012

	
	
	
	
	Total
	0
	868
	4913
	22
	0
	5803

	6
	Mice
	Mild
	700
	1st year
	
	
	106
	
	
	106

	
	
	
	
	2nd year
	
	
	186
	
	
	186

	
	
	
	
	3rd year
	
	
	283
	
	
	283

	
	
	
	
	4th year
	
	23
	354
	
	
	377

	
	
	
	
	Total
	0
	23
	929
	0
	0
	952

	7
	Mice
	Moderate
	300
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	12
	1
	13

	
	
	
	
	4th year
	
	
	
	18
	
	18

	
	
	
	
	Total
	0
	0
	0
	30
	1
	31

	8
	Mice
	Moderate
	300
	1st year
	
	
	
	13
	
	13

	
	
	
	
	2nd year
	
	
	
	56
	
	56

	
	
	
	
	3rd year
	
	
	
	136
	
	136

	
	
	
	
	4th year
	
	
	12
	96
	2
	110

	
	
	
	
	Total
	0
	0
	12
	301
	2
	315

	9
	Mice
	Moderate
	750
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	7
	
	7

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	7
	0
	7

	10
	Mice
	Moderate
	1000
	1st year
	
	
	
	55
	
	55

	
	
	
	
	2nd year
	
	
	
	210
	
	210

	
	
	
	
	3rd year
	
	
	
	40
	
	40

	
	
	
	
	4th year
	
	
	
	38
	
	38

	
	
	
	
	Total
	0
	0
	0
	343
	0
	343

	11
	Mice
	Moderate
	1000
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	12
	
	12

	
	
	
	
	3rd year
	
	
	
	43
	
	43

	
	
	
	
	4th year
	
	
	
	101
	
	101

	
	
	
	
	Total
	0
	0
	0
	156
	0
	156

	12
	Mice
	Moderate
	2000
	1st year
	
	
	
	31
	1
	32

	
	
	
	
	2nd year
	
	
	
	76
	
	76

	
	
	
	
	3rd year
	
	
	
	81
	
	81

	
	
	
	
	4th year
	
	
	
	251
	
	251

	
	
	
	
	Total
	0
	0
	0
	439
	1
	440

	13
	Mice
	Moderate
	250
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	14
	Mice
	Moderate
	500
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	15
	Mice
	Mild
	100
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	16
	Mice
	Moderate
	100
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	17
	Mice
	Moderate
	200
	1st year
	
	
	
	22
	
	22

	
	
	
	
	2nd year
	
	
	
	5
	
	5

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	27
	0
	27

	
	
	
	
	
	
	
	
	
	Whole Total
	8154


*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

	1
	Same
	

	2
	-
	

	3
	Same
	

	4
	Same
	

	5
	Same: 4913
	

	
	Higher: 22
	22 mice were culled sick counting 0.38% of the total number of mice bred.  We bred GM mice therefore this is a very reasonable number.

	
	Lower: 868
	

	6
	Same: 929
	

	
	Lower: 23
	

	7
	Same: 30
	

	
	Higher: 1
	Health conditions/Culled sick/SC18 report.  
1 out of 9 mice developed significant weight loss in Parkinson Disease model.  

	8
	Same:301
	

	
	Lower 12
	

	
	Higher: 2
	Health conditions/Culled sick/SC18 report.  
2 out of 3 mice died unfortunately.  This may be due to the dose of peptidoglycan was too high, although we used half of the dose reported in the literature.

	9
	Same
	

	10
	Same
	

	11
	Same 
	

	12
	Same 439
	

	
	Higher: 1
	Health conditions/Culled sick/SC18 report.  
1 out of 9 mice developed significant weight loss in gut inflammation using DSS.  This was a highly unusual adverse event for a mouse receiving a 2% course of DSS administration and occurred 3 days after they had been switched back to normal drinking water.

	13
	-
	

	14
	-
	

	15
	-
	

	16
	-
	

	17
	Same
	




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).

	Please see below for details of Standard Condition 18 reports we have submitted.

1. Protocol 8. Date reported: 28/3/23 by Tetsuo Hasegawa. 
The aim of this study was to assess the role of immune cells in mice in response to bacteria using Staphylococcus aureus strain together with commercially available pepti-doglycan in 24 hours. This protocol has a moderate severity limit, but unexpectedly, 2 out of 3 mice died within this period.
Yes, we have discussed with the NACWO in our animal facility.
We also performed post mortem but there was no obvious abnormalities. 
Since Tetsuo has done the same experiments with S.aureus alone multiple times with no adverse effect, we assume that the dose of peptidoglycan was too high, although Tetsuo used half of the dose reported in the literature (https://www.nature.com/articles/s41564-018-0198-3).
We susbequently decreased the dose of peptidoglycan from 500 ug to 100 ug, an 80% reduction, and also increased the monitoring by observing the mice twice a day after injection.


2. Protocol 12. Date reported: 8/2/20 by Aaron Fleming. 
This study involved giving a cohort of 9 WT C57BL/6 mice 2% DSS in drinking water to induce gut inflammation (Protocol 12, 7a) for five days followed by switching back to normal drinking water for 14 days, followed by a final five days on 2% DSS in drinking water in order to monitor immune cell population changes in the gut. 3 days after switching back to normal water on the first course of 2% DSS, one male mouse was found moribund by technicians in the animal facility and culled by Sch 1. The mice had all been weighed the previous morning and had not fallen below 85% weight loss and were not exhibiting bloody diarrhoea or loose stool.  
The NAWCO suggested submitting tissues for histology to help determine a cause, however the tissue was already disposed of.
Gross analysis of intestinal faecal content revealed a small amount of blood in the stool of the colon, but not beyond what would normally be seen at this time point in mice receiving intestinal inflammation via 2% DSS administration.
This was a highly unusual adverse event for a mouse receiving a 2% course of DSS administration and occurred 3 days after they had been switched back to normal drinking water. Mice will continue to be weighed daily on this protocol and the stool in their cage checked for blood content as a proxy for intestinal inflammation. All the other general health monitoring contained in the protocol will continue to be adhered to.

3. Protocol 7. Date reported 8/5/22 by David Posner. 
Mice genetically modified to develop symptoms of Parkinson’s disease at 9-12 months of age were irradiated in order to reconstitute them with donor bone marrow from another mouse and explore the role of immune-mediated damage in disease development. 10 mice were irradiated at 6 weeks old and monitored by weighing. 21 weeks post-irradiation (at which the mice were 28 weeks old) one of the mice was found having lost 47% of its body weight and was identified by a technician as being substantially smaller and skinnier than its litter mates. It had been weighed 12 days earlier at which point it was the same as its littermates (35g and 2% off its maximum body weight). A post-mortem autopsy was carried out which revealed an enlarged spleen and a discoloured liver and bowel.   
We extended the frequency of monitoring and weighing for mice that remained on this study plan. Given that the adverse event occurred 21 weeks post-irradiation and the other 9 mice did not develop these weight loss symptoms, it is not clear if the problem was related to the irradiation procedure.
We have extended the frequency of monitoring of the mice on the study plan to weekly. 

4. Protocol 8. Date reported: 12/11/23 by Dennis Wang. 
The study aims at IP injecting PBS control, ovalbumin, and heat-killed bacteria that expresses ovalbumin or its fragments to study OVA-specific B cell and T cell responses. As a pilot experiment, only 2 mice were used for each cohort, and bacteria (E. coli and Salmonella) were heat-killed at 70 degrees Celsius for at least 20 minutes. In protocol 8, the endpoint is up to 15% weight loss compared to pre-experimental weight, and they will also be humanely killed if the mice show up to three of the following signs: 1) Piloerection, 2) Lethargy, 3) Abnormal rapid breathing, 4) Diarrhoea, and 5) Dehydration. Two mice (in the same cohorts with heat-killed E. coli) were found dead in the next morning, and four mice (two other cohorts) losing between 7 to 10% of weight and showing lethargy and dehydration. 3 of the 4 mice were culled humanely after consulting with the NACWOs who recommended euthanising the mice when 10% weight loss was reached.
A post-mortem examination was performed, and no clear abnormalities were present in the peritoneal cavity, the intestinal tract, the liver, the kidney, and the spleen. Two other experimental cohorts remained completely fine after the IP injection, so it is unlikely that the IP injection was performed incorrectly. The heat-killed bacteria were administered together with freshly prepared aluminium hydroxide (alum, a standard adjuvant). which together might have caused too strong of an immune response. 
In response to this, we modified the study design to avoid concurrent administration of an adjuvant and to use lower doses of heat-killed bacteria.




2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment?  Please provide a brief summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	5
	Culled sick 424, 7.3%. New pups were found to have abnormal small sizes and/or have body defects (e.g., eye missing).
Found dead 777, 13.4%. Unexpected deaths and birthing difficulties were found in 777 mice.

	6
	Culled sick 6, 0.6%. These mice showed unexpected immune response with increased weight loss.

	7
	Culled sick 1, 3.2%.  One mouse has significant weight loss of 47%.  

	8
	Found dead 4, 1.2%.  This may be due to the dose of peptidoglycan was too high. 

	10
	Found dead 3, 0.87%.  Increased weight loss approaching at 20% of start weight. Increased incidence in aged males.

	11
	Culled sick 10, 6.4%.  Increased weight loss approaching at 20% of start weight.

	12
	Culled sick 4, 0.9%.  Increased weight loss approaching at 20% of start weight.

	
	Found dead 3, 0.68%.  Unexpected death.



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

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

	
	

	
	



2.6 Have you re-used animals? 								         YES    NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    NO

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

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	For Protocol 5 (Breeding and maintaining GM animals), we bred 5803 mice.  Among them, ~2300 mice were recorded as ‘culled surplus’ (39%). Some of these were of an incorrect genotype, meaning that they were unsuitable for experimental use. This is particularly problematic when using cre-flox lines, where mice of the correct genotype may be scarce within a litter. We required several such challenging crosses with 11 cre/flox lines, including ERT2cre/NFATfl/fl, LysM-cre/NFATfl/fl, LysMcre/Hif1afl/fl, Rorc-cre/Fcgr2bfl/fl, Ncr1-cre/Aregfl/fl, LysM-cre/Aregfl/fl, CD23cre/CXCR5fl/fl, MB1cre/HIF1afl/fl, Mb1Cre/EPAS1fl/fl, CD19cre/IL10fl/fl, CD19cre/Tomfl/fl x Blimp1gfp. In addition, the triple fluorescent reporter mice (Rorc-katushka/Rorc-GFP/ID2-BFP) also generated mice of unwanted genotype.  In 2023, we introduced additional checks to help keep all our breeding and maintenance cages down to minimum numbers and matched to experimental requirements, e.g., we review cage numbers in detail every fortnight/month with users in the group, the lab manager and PPL holder. Of note, we believe that the recording of ‘culled surplus’ is also an over-estimate, as this label may have been incorrectly assigned in the early records of the licence (2020-22) as many mice that underwent schedule 1 for tissues or incorrect genotype were labelled as surplus on the system.


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
Protocol 5: 2300 mice were culled surplus, 39% of total number of mice in this Protocol.
Protocol 6: 1 mouse was culled surplus, which is approx. 0.1% of total number of mice in this protocol.
There is no wastage in the rest of the Protocols 1, 2, 3, 4, 7-17.




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.
	a) We use stud males and timed matings.  We genotype mice at 2-3 weeks and cull pups of unwanted genotype.
b) For excess stock animals, whereever possible, we take tissues so that they can be used for optimising other experiments, e.g., flow cytometry panels and confocal microscopy imaging techniques. We also offer excess stock to other users within the AMB via the 3R emailing list.
c) 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    NO
		b) accessed by researchers outside the University?				 	         YES    NO
		c) would you allow other researchers at the University to use your strains?	         YES    NO
		d) would you allow external researchers to use your strains with an MTA applied?	         YES    NO

If you have answered YES to any of these questions please elaborate below:
	MCMS database is shared by all eligible users within Cambridge University.
Some of the strains are detailed in publications from the lab, enabling them to be accessed by researchers outside of the university.
External users should contact Prof Clatworthy for their interested strains based on our publications.  Once all terms are agreed, MTA is required for mice transfer.






If you have answered NO to any of these questions please explain why.
	




2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	         YES    NO

Please explain/provide examples.
	For female mice, we combine litters to make sure there are 4- 6 mice in one cage, depending on age, avoiding any adverse impact of single housing.
For male mice, we try not to house male alone, and usually put mice in a single cage with other male mice if they are less than 6 weeks of age, to reduce the impact of contingent harm arising from single housing.





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

	Species
	Source
	Approx. percentage

	Mouse
	Charles River Laboratories
	~15.7% (WT strain)

	Mouse
	Donation from collaborators
	~84.3% (Rest of the strains)



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

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

	5 
	2500
	10000

	6
	700
	1200

	8
	300
	800



If you have increased or decreased animal numbers please explain why this was necessary?
	The reason for the changes:
1. Protocol 5 - Breeding and maintenance of genetically altered animals (mice)
Our estimated number of mice used was 2500.  However, with an increase in the number of researchers working in the lab, this was insufficient. Hence the requested amendment to increase numbers. 
2. Protocol 6 – Induction of an immune response (mice)
Our estimated the number of mice was 700. 
3. Protocol 8 – Infection or inoculation with pathogen or pathogen-derived molecule (mice)
Our estimated the number of mice was 300.  
In the case of protocols 6 and 8, some experimental results of our work led us to use more animals under these protocols to prove hypotheses and complete, hence the requested increase. However, this meant less mouse use of other protocols (1-4, 7, 9-17). The increased numbers used on protocols 5, 6, and 8 allowed us to have enough experimental animal ensure the successful completion of research projects. Having robust data with replicates and experiments that address mechanisms enabled the research to be published. Dissemination of this work ensures the field can utilise the information to inform their own experiments and provide maximum benefit from the experiments performed to date.   




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

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

	
	
	

	
	
	



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








3. 3Rs:

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

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

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














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

Please explain.
	A number of assays have been used and developed to replace animal use:
i. In vitro assays performed on murine cells immediately ex vivo, as well as on mouse and human cell lines.
ii. Use of human tissues. We have obtained ethical permission to use human kidneys donated for transplant that cannot be used and optimised protocols to extract tissue-resident immune cells. We have also set up a perfusion rig to interrogate the behaviour of human immune cells in the whole organ (kidney) ex vivo following different types of manipulation. This model will allow us to recapitulate some diseases in this ex vivo perfused human kidney and helps to replace and support mouse models of kidney injury. 
We have also progressed a new ethics application to use kidney biopsies taken from patients with kidney diseases at Addenbrookes (Molecular Diagnosis in Renal Pathology (MDiRP), approved 2023). This helps to replace the use of disease models in mice.
We also obtain human intestinal and bladder tissue from the Cambridge Biorepository for translational Medicine that retrieve tissue samples from organ donors.
For brain and meningeal tissues, we are working with Adel Helmy (Academic neurosurgeon) and Keiren Allison (Neuropathologist). 
Organoids – we have developed a bladder organoid model and are collaborating with Katja Roper (LMB), who has a kidney organoid model, and Madeline Lancaster (LMB) who has a brain organoid model.



3.2 Have you been able to reduce your animal usage?  					         YES    NO

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	
Coordinated planning of experimental work has meant that different organs from the same animal have been able to be used in different projects to support ex vivo or in vitro work.  This has contributed to reduced mice usage in Protocols 1, 3, 7-17, as shown in Section 2.1.  

We bank multiple tissues from animals undergoing schedule, enabling these tissues to be used for optimisation and validation experiments, to reduce overall animal usage.  For example, in
Protocol 1: 5 mice Schedule 1 tissue, occupying 3.9% of total number of mice used in this protocol
Protocol 5:  929 mice Schedule 1 tissue, occupying 16% of total number of mice used in this protocol
Protocol 6: 416 mice Schedule 1 tissue, occupying 43.7% of total number of mice used in this protocol
Protocol 7: 4 mice Schedule 1 tissue, occupying 12.9% of total number of mice used in this protocol
Protocol 8: 100 mice Schedule 1 tissue, occupying 31.7% of total number of mice used in this protocol
Protocol 9: 7 mice Schedule 1 tissue, occupying 100% of total number of mice used in this protocol
Protocol 10: 12 mice Schedule 1 tissue, occupying 2.7% of total number of mice used in this protocol
Protocol 11: 2 mice Schedule 1 tissue, occupying 1.3% of total number of mice used in this protocol
Protocol 12: 10 mice Schedule 1 tissue, occupying 2.3% of total number of mice used in this protocol

We have also refined our experimental design and research strategy, with a swift and timely reduction in the number of strains (MCAL, MCAN, MCAZ, MCBG, MCBL, MCBP, MCBQ) in the colony in 2023 as relevant projects were completed.  Please see below for details.  [image: ] 





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

Please explain:
	
Within the group there is a tissue sharing scheme where all naïve wild type animals and most experimental animals are offered to other lab members.  We maximise the use of experimental materials surplus to requirements for the original experiment by making them available to other researchers to address other biological questions. Where possible we collect tissue for storing for future use, with documentation of stored tissues enabling other group members to utilise. When we have had excess stock, we have emailed the AMB 3R emailing list and shared these animals. 
We have also provided cells from genetically modified animals for in vitro work to other researchers.



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.

	Techniques:
· Conventional breeding methods 
· Tissue sampling for genetic analysis by ear notching and withdrawal of blood sample 
· Administration of transgene inducing or deleting agents, labelling agents or control substances in drinking water, by topical application, and by intraperitoneal administration route.
· Administration of antigen or control substances by subcutaneous, intraperitoneal, intravenous, and topical routes. These have been antigen alone, and with adjuvant where this is necessary for the immunisation.
· Transfer of cells into mice by subcutaneous routes, into both ear pinnae and hock.
· Transfer of cells by intravenous route.
· Production of chimeras by sublethal whole body irradiation of mice as a dose split and administered on 2 occasions followed by intravenous reconstitution.
· Immunisation of mice using the intraperitoneal, subcutaneous, and intravenous administration routes.
· Induction of urinary tract infection of the bladder and kidney by introduction of the uropathogen Escherichia coli by catheter. This technique has also been used for a repeat of low dose pathogen being introduced twice to the same mouse (double catheterisation).
· Induction of conditional knock-out by administration of tamoxifen ER-Cre by both diet (water) and repeated intraperitoneal administration.
· Induction of acute tubular nephritis by administration of folate 
· Induction of nephrotoxic tubular nephritis by administration of nephrotoxic sheep anti- glomerular basement membrane (GBM) serum.     
· Withdrawal of cerebronspinal fluid sample.
· Aging of GA strains before schedule 1 (tissue being taken for experimental work) using wild type and GA strains.
· Induction of intestinal inflammation using dextran sodium sulphate (DSS).
· Intra-vital imaging of mice using two photon microscopy.
· Administration of receptor agonists or blocking antibodies by intraperitoneal and intravenous routes.

Animal models: (prefix: colony name)
· MCAB: LysM GFP
· MCAC: RoRgT GFP
· MCAD: FcgRIIb KO
· MCAG: AREG KO
· MCAJ: CD11c EY
· MCAL: Blimp GFP x CD45.2
· MCAN: RoRgT KO
· MCAP: LysM-Cre x AREG-fl/fl
· MCAQ: MD4 (MC)
· MCAS: CD45.1 (MC)
· MCAT: WT colony (MC)
· MCAU: muMT (MC)
· MCAV: Rag2 (MC)
· MCAX: CD45.1 xCD45.2 (MC)
· MCAZ: CD23-Cre x CXCR5-fl/fl
· MCBA: CD19-Cre x Tomato-fl/fl
· MCBD: BAC (MC)
· MCBE: MI2 BAC (MC)
· MCBF: Mb1cre Epas1-floxed (MC)
· MCBG: Mb1cre Hif1a-floxed (MC)
· MCBH: PADI4-KO
· MCBL: CD19-Cre x Tomato-fl/fl x Blimp GFP (CD45.2)
· MCBM: OT II (MC)
· MCBP: Vitras (MC)
· MCBQ: Kaede
· MCBR: Cd19cre x Il10fl (MC)




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

	
The techniques and models listed above have been very successful. Optimisation of the techniques through discussion with collaborators and regular review of current literature in the research field has led to refinement of how these techniques have been used. Overall, the use of these techniques and mouse models in our experiments have directly contributed to >50 researcher papers over the past 4 years, including the highest impact journals such as Nature and Science (see details in section 4.8). Prof Clatworthy has also presented this work at scientific meetings worldwide, including the most prestigious in the field (Keystone, Cold Spring Harbour meetings). A number of students and post-docs in the group have also had many opportunities to present their work, for example, Aaron Fleming, David Posner, Ondrej Suchanek, Tom Castro-Dopico have all given oral presentations at British Society of Immunology (BSI) Annual meetings (2019-2023). Tom won the BSI ‘Bright Sparks’ young investigator prize for his work, which was published in Immunity, one of the highest immunology specialist journals. We have also helped collaborators optimise protocols, for example, using two photon imaging (Tim Hallim, Cambridge; Kai Toellner, Birmingham). Our validation studies using homeostatic mouse tissues also confirmed the cross-species relevance of findings made in human cell atlas studies by collaborators, eg, Sarah Teichmann, gut cell atlas paper (Elmentaite et al. Cells of the human intestinal tract mapped across space and time. Nature 2021).




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

	
During the course of this project licence, the main animal house we used (CBS) changed so our mice had to be re-derived into the AMB. This led to some difficulties with a couple of the strains that were hard to re-derived. Ultimately, repeat -rederivation was needed, requiring extra time.
The other major difficulty we encountered was the COVID 19 pandemic. From April 2020, our mouse colonies had to be reduced down to maintain minimal breeders only, and we were also unable to do experiments for a number of months. This delayed the progress of some projects.





3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    NO
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	
In the generation of new genetically modified mice, where possible inducible constructs are used so that mice should not display a phenotype until candidate gene expression or deletion is induced. 
However, in many cases, in order to avoid breeding new knockout strains, we used bone marrow chimeras. To create chimeric mice, irradiation is used to deplete the host cells before introducing donor cells which are then expanded within the host. This allows reconstitution of mice in such a way as to investigate a specific immune cell type and avoids the need to generate new mouse models or perform complex crosses which require many mice. We have used this in several case with bone marrow donated to us from collaborators, for example, Cxcr6-/- bone marrow for Georg Gasteiger, Wurzburg. This allowed us to avoid re-deriving a new strain into the AMB and the inevitable breeding associated with this.

In order to carry out in vivo imaging studies, we have re-derived fluorescent reporter mice (e.g., Rorc-GFP, ID2-CFP, IL13, Rorc -katushka) made by expert collaborator laboratories. We generated new crosses of some of these strains creating triple reporter mice, requiring our expertise in imaging technologies to optically deconvolve fluorescent reporter proteins with similar emission spectra, to perform dynamic imaging that allowed Th2 cells and ILC2s to be distinguished in vivo for the first time. We disseminated this information in a publication (Lok et al. Group 2 Innate Lymphoid Cells Exhibit Tissue-Specific Dynamic Behaviour During Type 2 Immune Responses. Frontiers Immunol. 2021; 12:711907). 

Subcutaneous administration of substances to the hock has also been used, as this is an area which is easy to stabilise and image. The skin of the hock of the mouse typically contains less melanocytes (pigment cells), which is important during imaging, as melanocytes can release immune-active substances which can affect the behaviour of dendritic cells, making the results of the experiment hard to interpret. We shared our experience in a manuscript, Banham et al. Bromodomain Inhibitors Modulate FcγR-Mediated Mononuclear Phagocyte Activation and Chemotaxis. Front Immunol. 2022 May 10;13:885101. 

When interventions and assessments are conducted on injury models, we use non-surgical techniques. When the administration of more than one substance is required at same time and using same route, they are combined in one procedure where possible. We minimise suffering via careful and skilful husbandry and handling of the animals and early humane endpoints. We use of the smallest possible size of needles, minimal numbers and frequency of repeated immunisations. As a consequence of our refinements, many of our experiments fall within the mild severity. 

Where mice are used for behavioural studies, the duration of these experiments is minimised and females are used in preference so they can be returned to their cage after the tests. Additional enrichment in the cages will be used and single housing of animals will be avoided where possible. 

Members of the lab holding personal licences who undertake procedures meet regularly to review operational procedures. This has resulted in the implementation of changes that, for example, reduce the procedure time and hence the period of anaesthesia without compromising performance. We ensure all researchers to have adequate training for skills not only in making the model, but also in post-procedure care and identification of adverse effects. In addition, we also emphaise the importance that Personal license holders have effective communications with the PPL holder, NACWO, NVS and animal technicians regarding the animal care. 





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

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?
	For all protocols that challenge mice with an immune stimulus, infectious agent or toxin, we have paper/hard copy score sheets that ensure relevant signs of severity are accurately recorded contemporaneously and longitudinally. 
For example, we collect regular weight loss data from individual animals, and have combined this with other markers of ill-health such as hunched posture and piloerection. For extended studies where the mice are challenged with antigen prior to induction of either urinary tract infection, intestinal inflammation, or tubular necrosis, daily weight records are kept for the first two weeks and then reduced to less monitoring per week if no changes were detected in the initial two weeks.

Our protocols include models of gut inflammation and infection, where in some cases weight loss reaches the 15% cut-off. As weight loss alone is not necessarily a good indicator of whether there is pain associated with the colitis, daily monitoring for pain behaviours have been included, and we also assess for the presence of blood in the stools and for diarrhoea. Mice on this protocol are weighed twice daily when there is rapid weight loss to ensure that the maximum severity is not exceeded and that discomfort is minimised.

In some experiments, we have increased the frequency and duration of monitoring in response to unexpected adverse events. For example, some animals undergoing the bone marrow chimera procedure unexpectedly lost weight at later time-points, prompting us to extend the duration of weekly weighing.





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

Please explain.
	
We have been able to avoid increasing the severity of the protocols from moderate severity by monitoring all strains closely whilst under study and ensuring the smallest challenge dose possible is used based on carefully assessment of the literature and careful documentation and sharing of experiences within the lab between experienced members and those with new PILs.




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.

	No non-schedule 1 methods of killing were used.




Were these killing methods the most refined? 						         YES    NO
Were they the most appropriate for your experimental data?				         YES    NO

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	N/A





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

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






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

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

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









4. Scientific Progress and Benefit Achievements:

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

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

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

	
Our overall purpose/Aim was to improve the understanding of how tissue-specific humoral immune responses contribute to, and are regulated, during infection, autoimmune and sterile inflammation, and in tumours. We have definitely made good progress here, as considered below for each of our key scientific questions:

Q1: How do different tissue environments affect resident B lymphocyte and plasma cell phenotype, anatomical position, activation and function?
We found that B cells were seeded to the extravascular compartment of all non-lymphoid organs, particularly innate, B1 cells with different tissues supporting larger populations of B cells, eg, bladder and lung (Suchanek et al. Nat Comms. 2023).  We have identified a specific spatial niche for IgA plasma cells in the kidney, support by the chemokine CCL28 and the cytokine BAFF (Hoepel et al. manuscirpt in preparation). 
We found that the specific environment of the dural meninges provided a niche for IgA B cells and plasma cells that originated in the gut. (Fitzpatrick et al. Nature 2020). We also identified specific areas in the dura that support aggregates of B cells providing a niche for their activation, including class switching and somatic hypermutation (Fitzpatrick et al. Nature 2024. In press).

Q2: Do tissue-resident B and plasma cells in the renal tract ameliorate or exacerbate tissue damage (sterile inflammation), antibody-mediated autoimmunity and local infection.
We found that, in homeostasis, resident B cells in the kidney were the major producers of the anti-inflammatory cytokine IL10, causing adjacent macrophages to be polarised to a pro-repair, anti-inflammatory M2 phenotype. This actually reduced their ability to phagocytose bacteria early in infection (Suchanek et al. Nat Comms 2023). We also identified IL2 as a local factor that can augment the development of IL10-secreting cells (Inaba et al. Nat Comms 2023). Defence of the kidney pelvis is also assisted by structural cells, including epithelial cells that can communicate with professional immune cells, including B cells, macrophages, and neutrophils (Stewart et al. Science 2019). In antibody-mediated autoimmune disease, in models of lupus nephritis, B cells become recruited to the kidney and can produce autoantibodies, supported by specific subsets of BAFF-producing macrophages (Richoz et al. JCI Insights 2022). This antibody/IgG immune complex-mediated activation of kidney macrophages is HIF-dependent, identifying a novel therapeutic target (Jing et al. Proc Nat Acad Sci USA. 2020). In sterile inflammation (acute kidney injury) we found that B cells can produce the chemokine CCL7 to aument monocyte and neutrophil recruitment, exacerbating injury (Inaba et al. J Immunol 2020). In the bladder, we found that B cells formed part of the immune network geared to anti-bacterial defence (Riding et al. iScience 2022).


Q3: How do B lymphocytes, plasma cells and antibodies influence immune cell activation in the gut?
In homeostasis, B/plasma cells produce IgA antibodies. We found that during intestinal inflammation, B cells and plasma cells switch to produce IgA antibodies. These antibodies engage Fcgamma Receptors on intestinal macrophages, causing them to produce IL1b. This in turn activates CD4 T cells and ILC3s to produce IL17 and IL22. (Castro-Dopico et al. Immunity 2019). We also discovered that ILC3 can then communicate back to intestinal macrophages to amplify inflammation or cause scarring in the gut depending on the level of GM-CSF (Castro-Dopico et al. Cell Reports. 2020). Our work helped to inform studies in humans with IBD, with our collaborators at Mount Sinai, NYC, showing that plasma cells in patients with ulcerative colitis were IgG switched, with therapeutic implications (Ussan et al, Nat Med 2022).

Q4: How do B lymphocytes, plasma cells and antibodies affect meningeal immunity, behaviour and neurodegenerative disease?
Our studies on meningeal immunity showed that IgA secreted by plasma cells is critical to defend the dural venous sinuses from circulating pathogens that would otherwise spread into the brain (Fitzpatrick et al. Nature 2020). We have also found that gut educated B and plasma cells work in concert with gut derived CD4 T cells to prevent bloodborne pathogen spread (Fleming et al. reviewed, Nature. Currently revised manuscript in preparation). We have shown that B cells are potentially protective in some acute models of Parkinsons disease (Scott et al. Brain Communications 2023), and are currently working on chronic mouse models of neurodegenerative disease (specifically, Parkinsons disease, model made by Prof Maria Spillantini). We have characterised the meningeal and brain immune responses in these mice, and are currently undertaking depletion and manipulation experiments. An initial manuscript is in preparation (Posner et al.).

Q5: How does the phenotype, anatomical position and function of tissue-resident B lymphocytes and plasma cells change with age?
We found that this varies in different organs. For example, in the dura there is an increase in IgA plasma cell number with age (Fitzpatrick et al. Nature 2020). In the kidney, the number of innate IgM-secreting B cells increases with age, as does the number of IgA plasma cells (Suchanek et al. Nat Comms 2023). In the gut, the microbiome can influence class switching, promoting IgG antibody production. In the kidney, a more diverse microbiome leads to an increased number of tissue B cells (Suchanek et al. Nat Comms 2023). We also find that in aged kidneys and liver, large B cell aggregates or even tertiary lymphoid aggregates are present (Zhang et al. Kidney International, under review).

Q6: What function do tumour-resident B lymphocytes, plasma cells and antibodies have in the immune responses to cancers?
We have completed some studies around the dynamics and migration of immune cells in cancers, including B cells, in collaboration with Dave Withers (Birmingham) (Dean et al. J Exp Med 2022; Lee et al. Nat Comms. In press 2024). 





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.).

	For scientific Q6 (What function do tumour-resident B lymphocytes, plasma cells and antibodies have in the immune responses to cancers?), we did not progress some planned experiments as several papers were published that highlighted important potential roles for B cells and antibodies in cancer, which we did not wish to duplicate, for example:
- Helmink BA, et al. B cells and tertiary lymphoid structures promote immunotherapy response. Nature 2020;577:549–55.
- Hu Q, et al. Atlas of breast cancer infiltrated B-lymphocytes revealed by paired single-cell RNA sequencing and antigen receptor profiling. Nat Commun 2021;12:2186
- Cui C, et al. Neoantigen-driven B cell and CD4 T follicular helper cell collaboration promotes anti-tumor CD8 T cell responses. Cell. 2021;184(25):6101-6118.
- Mazor et al. Tumor-reactive antibodies evolve from non-binding and autoreactive precursors. 2022; 118:1208-1222




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.

	This project has improved our understanding of the role of tissue B cells and plasma cells in infection and inflammation in different parts of the body. This includes the intestine, providing information that can be used to develop treatments for gut inflammation (conditions like inflammatory bowel disease). These diseases are currently increasing in prevalence and some patients do not respond to standard therapy. 

Our work on kidney and bladder immunity has helped to identify strategies for the prevention and treatment for urinary tract infection, kidney injury and kidney transplant rejection. This would help prevent people from getting kidney failure and make kidney transplants last longer, with important benefits; dialysis accounts for 2% of total NHS spending and transplantation restores patient independence and allows return to work. 

There is currently little information about the cells in the brain linings, and our work is relevant to understanding and finding treatments across a broad range of brain disorders, including meningitis, mood disorders and neurodegenerative diseases such as Parkinson’s disease. 

Finally, there is an increasing appreciation that immune responses can be harnessed to help fight cancers, but little is known about the part of the immune system that we are studying. Our project has contributed to addressing this knowledge gap.





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?

	Overall, others in the field progressed aspects of Q6 that we did not progress, so there is no major impact on benefits arising.





4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES    NO

If so, what were these and what were/was the benefit(s)?  
	We generated new triple reporter mice that helped distinguish different kinds of immune cells, enabled them to be imaged in vivo (Lok et al. Frontiers Immunol 2021). This benefited the field, demonstrating the technical feasibility and protocol required for this approach.
We used an intravenous CD45 antibody administered immediately pre-mortem to accurately label intravascular versus tissue immune cells, improving our ability to study bona fide tissue cells.  



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:


	Tissue-resident B cells orchestrate macrophage polarisation and function.
Suchanek O, Ferdinand JR, Tuong ZK, Wijeyesinghe S, Chandra A, Clauder AK, Almeida LN, Clare S, Harcourt K, Ward CJ, Bashford-Rogers R, Lawley T, Manz RA, Okkenhaug K, Masopust D, Clatworthy MR. Nat Commun. 2023 Nov 4;14(1):7081. 

	
	2023

	Low-dose IL-2 enhances the generation of IL-10-producing immunoregulatory B cells
A Inaba, ZK Tuong, TX Zhao, AP Stewart, R Mathews, L Truman, ... Nature Communications 14 (1), 2071
	
	2023

	B lymphocyte responses in Parkinson’s disease and their possible significance in disease progression. KM Scott, YT Chong, S Park, RS Wijeyekoon, S Hayat, RJ Mathews, …Brain Communications 5 (2), fcad060
	
	2023

	Distinct pathogenic roles for resident and monocyte-derived macrophages in lupus nephritis
N Richoz, ZK Tuong, KW Loudon, E Patiño-Martínez, JR Ferdinand, ...
JCI Insight 8 (10)
	
	2023

	Group 3 innate lymphocytes make a distinct contribution to type 17 immunity in bladder defence
AM Riding, KW Loudon, A Guo, JR Ferdinand, LSC Lok, N Richoz, ...
Iscience 25 (7), 104660
	2
	2022

	In vivo labeling reveals continuous trafficking of TCF-1+ T cells between tumor and lymphoid tissue
Z Li, ZK Tuong, I Dean, C Willis, F Gaspal, R Fiancette, S Idris, B Kennedy, ...
Journal of Experimental Medicine 219 (6)
	20
	2022

	GIMAP6 regulates autophagy, immune competence, and inflammation in mice and humans
Y Yao, P Du Jiang, BN Chao, D Cagdas, S Kubo, A Balasubramaniyam, ...
Journal of Experimental Medicine 219 (6), e20201405
	4
	2022

	Recycling of memory B cells between germinal center and lymph node subcapsular sinus supports affinity maturation to antigenic drift
Y Zhang, L Garcia-Ibanez, C Ulbricht, LSC Lok, JA Pike, J Mueller-Winkler, ...
Nature Communications 13 (1), 2460
	10
	2022

	Tissue Immunity in the Bladder
GS Bowyer, KW Loudon, O Suchanek, MR Clatworthy
Annual Review of Immunology 40, 499-523
	1
	2022

	Ulcerative colitis is characterized by a plasmablast-skewed humoral response associated with disease activity
M Uzzan, JC Martin, L Mesin, AE Livanos, T Castro-Dopico, R Huang, ...
Nature medicine 28 (4), 766-779
	33
	2022

	The gut–meningeal immune axis: Priming brain defense against the most likely invaders
R Di Marco Barros, Z Fitzpatrick, MR Clatworthy
Journal of Experimental Medicine 219 (3), e20211520
	8
	2022

	B cell class switching in intestinal immunity in health and disease
A Fleming, T Castro‐Dopico, MR Clatworthy
Scandinavian Journal of Immunology 95 (2), e13139
	11
	2022

	Bromodomain Inhibitors Modulate FcγR-Mediated Mononuclear Phagocyte Activation and Chemotaxis
GD Banham, CYC Lee, JR Ferdinand, RJ Matthews, C Jing, N Smithers, ...
Frontiers in Immunology 13
	1
	2022

	Ageing is associated with maladaptive immune response and worse outcome after traumatic brain injury
F Moro, F Pischiutta, A Portet, EJ Needham, EJ Norton, JR Ferdinand, ...
Brain communications 4 (2), fcac036
	6
	2022

	Epigenetics and tissue immunity—Translating environmental cues into functional adaptations
ZK Tuong, BJ Stewart, SA Guo, MR Clatworthy
Immunological Reviews 305 (1), 111-136
	5
	2022

	Cells of the human intestinal tract mapped across space and time. 
(Elmentaite R, et al. 
Nature 2021 Sep;597(7875):250-255
	
	2021

	Resolving the immune landscape of human prostate at a single-cell level in health and cancer
ZK Tuong, KW Loudon, B Berry, N Richoz, J Jones, X Tan, Q Nguyen, ...
Cell Reports 37 (12), 110132
	10
	2021

	The meninges—a cradle and school for nurturing and educating developing B cells
MR Clatworthy
Immunity 54 (12), 2688-2690
	2
	2021

	Aldehyde-driven transcriptional stress triggers an anorexic DNA damage response
L Mulderrig, JI Garaycoechea, ZK Tuong, CL Millington, FA Dingler, ...
Nature 600 (7887), 158-163
	37
	2021

	Neutrophils in secondary lymphoid organs
LSC Lok, MR Clatworthy
Immunology 164 (4), 677-688
	7
	2021

	B-cells are abnormal in psychosocial stress and regulate meningeal myeloid cell activation
ME Lynall, SL Kigar, ML Lehmann, AE DePuyt, ZK Tuong, SJ Listwak, ...
Brain, behavior, and immunity 97, 226-238
	9
	2021

	Dynamic regulation of hypoxia-inducible factor-1 alpha activity is essential for normal B cell development (vol 21, pg 1408, 2020)
N Burrows, RJM Bashford-Rogers, VJ Bhute, A Penalver, JR Ferdinand, ...
NATURE IMMUNOLOGY
	
	2021

	Group 2 innate lymphoid cells exhibit tissue-specific dynamic behaviour during type 2 immune responses
LSC Lok, JA Walker, HE Jolin, ST Scanlon, M Ishii, PG Fallon, ...
Frontiers in Immunology 12, 711907
	7
	2021

	Tissue-resident B cells orchestrate macrophage phenotype and function in non-lymphoid organs
O Suchanek, JR Ferdinand, S Wijeyesinghe, ZK Tuong, S Clare, ...
European Journal of Immunology 51, 41-41
	
	2021

	Activation of the hypothalamic–pituitary–adrenal axis by exogenous and endogenous GDF15
I Cimino, H Kim, YCL Tung, K Pedersen, D Rimmington, JA Tadross, ...
Proceedings of the National Academy of Sciences 118 (27), e2106868118
	25
	2021

	Memory-like B cells emerging from germinal centres recycle through the subcapsular sinus
Y Zhang, L Garcia-Ibanez, C Ulbricht, LSC Lok, TW Dennison, ...
bioRxiv, 2020.12. 08.415828
	
	2020

	Novel strategies to target the humoral alloimmune response
O Suchanek, MR Clatworthy
Hla 96 (6), 667-680
	4
	2020

	Predicting the impact of sequence motifs on gene regulation using single-cell data
J Hepkema, NK Lee, BJ Stewart, S Ruangroengkulrith, V Charoensawan, ...
bioRxiv, 2020.11. 26.400218
	2
	2020

	Gut-educated IgA plasma cells defend the meningeal venous sinuses
Z Fitzpatrick, G Frazer, A Ferro, S Clare, N Bouladoux, J Ferdinand, ...
Nature 587 (7834), 472-476
	134
	2020

	Mucosal IgG in inflammatory bowel disease–a question of (sub) class?
T Castro-Dopico, MR Clatworthy
Gut Microbes 12 (1), 1651596
	10
	2020

	Dynamic regulation of hypoxia-inducible factor-1α activity is essential for normal B cell development
N Burrows, RJM Bashford-Rogers, VJ Bhute, A Penalver, JR Ferdinand, ...
Nature immunology 21 (11), 1408-1420
	34
	2020

	Organ immune responses—don’t forget the structural cells
ZK Tuong, MR Clatworthy
Nature Reviews Nephrology 16 (10), 570-571
	1
	2020

	B Lymphocyte–Derived CCL7 Augments Neutrophil and Monocyte Recruitment, Exacerbating Acute Kidney Injury
A Inaba, ZK Tuong, AM Riding, RJ Mathews, JL Martin, K Saeb-Parsy, ... The Journal of Immunology 205 (5), 1376-1384
	18
	2020

	Reticular fibroblasts expressing the transcription factor WT1 define a stromal niche that maintains and replenishes splenic red pulp macrophages
A Bellomo, I Mondor, L Spinelli, M Lagueyrie, BJ Stewart, N Brouilly, ... Immunity 53 (1), 127-142. e7
	55
	2020

	GM-CSF calibrates macrophage defense and wound healing programs during intestinal infection and inflammation
T Castro-Dopico, A Fleming, TW Dennison, JR Ferdinand, K Harcourt, ... Cell reports 32 (1), 107857
	54
	2020

	Peripheral innate immune and bacterial signals relate to clinical heterogeneity in Parkinson’s disease
RS Wijeyekoon, D Kronenberg-Versteeg, KM Scott, S Hayat, WL Kuan, ...
Brain, behavior, and immunity 87, 473-488
	46
	2020

	Macrophage metabolic reprogramming presents a therapeutic target in lupus nephritis
C Jing, T Castro-Dopico, N Richoz, ZK Tuong, JR Ferdinand, LSC Lok, ...
Proceedings of the National Academy of Sciences 117 (26), 15160-15171
	66
	2020

	MO064 Tissue-resident b cells determine susceptibility to urinary tract infection by orchestrating macrophage polarisation
O Suchanek, S Wijeyesinghe, J Ferdinand, ZK Tuong, A Chandra, S Clare, ...
Nephrology Dialysis Transplantation 35 (Supplement_3), gfaa140. MO064
	
	2020

	P092 Pathogenic B-cell response in ulcerative colitis that associates with treatment resistance and disease complications
M Uzzan, J Martin, E Keningsberg, T Castro-Dopico, R Huang, R Ungaro, ...
Journal of Crohn's and Colitis 14 (Supplement_1), S181-S182
	
	2020

	Spatiotemporal immune zonation of the human kidney.
Stewart BJ, Ferdinand JR, …… Clatworthy MR. Science. 2019 Sep 27;365(6460):1461-1466.
	
	2019

	HIF1A and NFAT5 coordinate Na+-boosted antibacterial defense via enhanced autophagy and autolysosomal targeting
P Neubert, A Weichselbaum, C Reitinger, V Schatz, A Schröder, ...
Autophagy 15 (11), 1899-1916
	44
	2019

	Phenotypically distinct neutrophils patrol uninfected human and mouse lymph nodes
LSC Lok, TW Dennison, KM Mahbubani, K Saeb-Parsy, ER Chilvers, ...
Proceedings of the National Academy of Sciences 116 (38), 19083-19089
	69
	2019

	B cell Fcγ receptor IIb modulates atherosclerosis in male and female mice by controlling adaptive germinal center and innate B-1-cell responses
J Bagchi-Chakraborty, A Francis, T Bray, L Masters, D Tsiantoulas, M Nus, ...
Arteriosclerosis, Thrombosis, and Vascular Biology 39 (7), 1379-1389
	15
	2019

	Dynamic Regulation of HIF Activity is Essential for Normal B Cell Development
N Burrows, RJM Bashford-Rogers, VJ Bhute, A Penalver, JR Ferdinand, ...
	
	2019

	How to find a resident kidney macrophage: the single-cell sequencing solution
MR Clatworthy
Journal of the American Society of Nephrology 30 (5), 715-716
	9
	2019

	Anti-commensal IgG drives intestinal inflammation and type 17 immunity in ulcerative colitis
T Castro-Dopico, TW Dennison, JR Ferdinand, RJ Mathews, A Fleming, ...
Immunity 50 (4), 1099-1114. e10
	133
	2019

	IgG and Fcγ receptors in intestinal immunity and inflammation
T Castro-Dopico, MR Clatworthy
Frontiers in immunology 10, 805
	73
	2019

	Publications pending, or under review:

1. Macrophages and nociceptor neurons form a sentinel unit around fenestrated capillaries to defend the synovium from circulating immune challenges. 
Tetsuo Hasegawa, Colin Y.C. Lee, Andrew Hotchen, Aaron Fleming, Rahul Singh, Kunimichi Suzuki, Michisuke Yuzaki, Mark A. Birch, Andrew McCaskie, Nathan Richoz, Menna R. Clatworthy.    Under review Nat Immunol Jan 2024.

2. Intestinal challenges shape the polarisation of protective dural memory CD4 T cells
Aaron Fleming, Rafael Di Marco-Barros*1,2, David Posner1,2, Colin Y. Lee1,2, Andrew Stewart, Zewen Kelvin Tuong1,2,3, Karen Neish1,2, Ana Peñalver1,2, Mia Cabantous1,2, Nathan Richoz, Anais Portet, Katherine Harcourt, Eleanor Gillman, Gad Frankel, David Withers, Simon Clare, Menna R. Clatworthy. Reviewed by Nature, July 2023. Revision in preparation.


	Presentations at scientific meetings:

Prof Clatworthy has given the following oral presentations:

2023 Periphery-brain interplay and CNS disease 2023 Conference ‘Pushing the boundaries of central nervous system immunity’
2023 ESOT Congress ‘Organ-specific temporal changes in the molecular features of ageing’
2023 British Society for Immunology Midlands Symposium ‘Tales of tissue Immunity’ 
2023 Keystone Symposia - Neuro-Immune Interactions, Whistler, Canada ‘Adaptive immunity in gut-brain interactions.
2023 British Society for Immunology Cambridge Symposium ‘Pushing the boundaries of central nervous system immunity’
2023 Cold Spring Harbour Laboratory, Systems Immunology Meeting. ‘Temporal profiling of human lymphoid tissues reveals coordinated defence to viral challenge’. Organiser
2023 British Transplantation Society Annual Congress, Edinburgh. ‘Predicting the future – technologies to improve organ utilisation’. Keynote Opening Lecture. 
2022 British Society for Immunology Congress ‘Immune cell interactions in the human kidney’
2022 Wurzburg Institute for Systems Immunology ‘Tales of tissue humoral immunity’ 
2022 European Renal Association, Paris, France. ‘Single cell technologies in renal transplantation’
2022 Keystone Symposia Neuro-Immune Interactions in the Central Nervous System, Denver, USA ‘Plasma cells in the meninges’.
2022 European Federation of Immunogenetics Congress, Amsterdam, Netherlands (Virtual format). ‘Cell atlas methods to study tissue-resident immunity’
2022 Astra Zeneca Annual Research Day, Cambridge, Keynote speaker. ‘Uncovering disease pathophysiology and therapeutic mechanism, one cell at a time’. 
2022 Systems Immunology Symposium, Residenz Wurzburg, Germany. ‘Tales of tissue humoral immunity’
2022 Stanford CCSB Virtual Seminar Series, ‘Resolving the immune landscape of human prostate at a single cell level in health and cancer’.
2022 Vasculitis and ANCA Workshop, Dublin, Virtual Connect ‘Applying single cell technologies to autoimmune disease’.

2021 Manchester University Immunology seminar series ‘B cells and antibodies: uncovering unexpected roles in homeostasis, autoimmunity & defence’. 
2021 Pathology Grand Round Lectures, (Virtual format). ‘Applying single-cell technologies in nephropathology’
2021 The Kennedy Institute of Rheumatology, (Virtual format). ‘From Laboratory to Clinic: Novel Approaches to Unmet Needs’
2021 European Consortium for Organ Transplant, (Virtual format). ‘The cell and me: Single-cell profiling in transplantation’
2021 Australia and New Zealand Nephrology Society Meeting. ‘Immunity and Inflammation in the kidney’
2021 13th International Podocyte Conference, Manchester University. ‘scRNA sequencing and the Kidney Cell Atlas’. Keynote speaker
2021 American Transplant Congress 2021: Virtual Connect.’Single cell transcriptomics in renal transplantation’
2021 Necker Hospital Seminar series (Paris). ‘Kidney Cell Atlas’.
2021 Royal College of Physicians, Edinburgh. Symposium: Renal Medicine. ‘B cell therapies in nephrology and transplantation’
2021  NIH Immunology Seminar series’ B cells and antibodies - uncovering unexpected roles in homeostasis, autoimmunity and defence'.
2021 Human Cell Atlas South America Meeting. ‘Making and using a Human Kidney Cell Atlas’
2021 GSK Immunology Network Summit. ‘Regulatory B cells: Therapeutic implications and potential’

2020 American Society of Nephrology Meeting. Kidney Week Reimagined. ‘Kidney Cell Atlas in nephrology and Transplantation’
2020 American Society of Nephrology. Advances in Research Conference: Single-Cell Biology - II. Human Kidney Disease. ‘An Atlas for the Immune System in the Kidney’ 
2020 McGill University Seminar series. ‘Tissue immunity – Defence at the borders’
2020 Oxford Immunology Seminar series. ‘Tissue immunity’
2020 British Transplantation Society Annual Meeting, Belfast. ‘Human Cell Atlas – relevance for transplantation’
2020 Experimental Medicine Initiative Symposium. ‘Using single cell technologies to understand disease biology & improve disease-specific therapies’
 
2019   European Society of Organ Transplantation Biennial Meeting. Copenhagen. Invited speaker. Presidential session.  ‘Projecting the future of organ transplantation’.
2019   European Society of Organ Transplantation Biennial Meeting. Copenhagen. Plenary speaker.  ‘Using single cell RNAsequencing to map transplant organs’.
2019    Paul Terasaki Antibody Sympsoium. Los Angeles. USA. Invited speaker. ‘Consequences of HLA antibodies post-transplant & ABMR prevention/treatment approaches’.
2019    Cambridge New Therapeutics Forum. Cambridge. Invited speaker. ‘Identifying and applying therapeutics in kidney disease and transplantation’ 
2019.   UK Kidney Week. Brighton, UK. Invited speaker. ‘The future of donor organ assessment’. 
2019  Gordon Research Conference: ‘Phagocytes’, Waterville, USA. Invited Speaker. ‘Single cell RNA sequencing reveals Spatio-temporal immune zonation in the human kidney’
2019 Oxford University Department of Surgery Research Day. Guest speaker.  ‘Applying transcriptomics to transplantation (and beyond)’
2019   Neurological Disorders and Stroke Institute.  National Institutes of Health.  Bethesda, USA.  ‘B cells in mood disorders and neurodegeneration’
2019   Scandinavian Society of Immunology, Annual meeting. Geilo, Norway.  ‘IgG and FcgR drive intestinal inflammation’




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

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

If you answered NO: why?
	



If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
The Clatworthy Lab is active on X/Twitter (@Clatworthylab), and we also share our imaging and microscopy data via an instagram account (TissueImmuneLab). Prof Clatworthy has given talks at Patient and public information/engagement (PPIE) events held by the Cambridge NIHR Biomedical Research Centre, and the NIHR Blood and Transplant Research Unit in Organ Donation, reaching the general public and patients. This included talks in Jan and August 2023 that were delivered via an online platform, as patients with kidney failure are one of the COVID  ‘vulnerable’ groups, and were focused on kidney tissue immunity, including a research update session entitled ‘Kidney Research in Cambridge – what’s going on and why it matters to you’. This was delivered using talks and presentations to an online audience from which we received positive feedback. The audience contained a mix of patients and their families/carers after flyers were made available in their vasculitis and transplant clinics. The Clatworthy lab has also previously produced a 2-minute public engagement movie for the Blood and Transplant Research Unit (BTRU) explaining what "transcriptomics" is and how it can be applied in biomedicine (http://odt.btru.nihr.ac.uk/getinvolved/research-action-videos/).
 In Sept. 2022 Prof Clatworthy also gave a talk to local school children and at a summer school for disadvantaged 6th formers gaining experience of Cambridge. These talks were focused on our work linking B cells and plasma cells in the gut and the meninges (‘Can your gut influence your brain?’). 

Prof Clatworthy has also given science talks at pubs in “Pint of science” events in Cambridge (Granta Pub, Cambridge 2019) and been interviewed for a “Naked Science” podcast in November 2020, explaining the findings of our Nature paper on IgA plasma cells in the meninges (https://www.thenakedscientists.com/articles/interviews/cells-protect-brain).
The Clatworthy lab also contributes to the annual Cambridge Science Festival (https://www.sciencefestival.cam.ac.uk) which is attended by 30,000+ members of the public.







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.

	25 Nov 2020
Reason for amendment:
Administrative update to make this PPL visible to additional availability establishments as notified in the Operational Newsletter of November 2020.

21 Oct 2021
Reason for amendment:
Harmonisation of the protocol numbers between the project licence presentation and the list of protocols. Add additional routes to give substance.

14 Feb 2023
Reason for amendment:
Removal of sex-specific language in reference to protocols 10 and 11 from the project plan, to allow the use of male mice in models of urinary tract infection. Revision of protocol 6, step 5 to allow the total number of doses of small molecule compunds to be spread across non-consecutive days. This will allow studies using these compunds to cover a longer period of time without increasing the overall number of doses that may be given to an animal.

31 Oct 2023
Reason for amendment:
Protocol 5 - Breeding and maintenance of genetically altered animals (mice)
Our estimated the number of mice was 2500.  In fact, we used 5785 by the time the amendment was submitted.  
The amendment was granted to increase the number of animals to 10000 in Protocol 5.  
In Protocol 6 – Induction of an immune response (mice)
Our estimated the number of mice was 700.  At the time the amendment was submitted, we had used 856 mice. An amendment was granted to increase the number to 1200 in Protocol 6.
In Protocol 8 – Infection or inoculation with pathogen or pathogen-derived molecule (mice)
Our estimated the number of mice was 300.  We used 332 at the time of amendment application.  This was granted to increase the number to 800 in Protocol 8.
As soon as we became aware that we had inadvertently exceeded our animal numbers on these protocols, we submitted a report to the Home Office ASRU Enforcement (July 2023) – see details below in 5.3.





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.






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).

	We became non-compliant to our licence conditions in that we exceeded animal numbers on 3 protocols, as detailed above in the amendments section. 
As soon as we became aware that we had inadvertently exceeded our animal numbers on these protocols, we submitted a report to the Home Office ASRU Enforcement (17th July 2023). Having investigated this they deemed this to be a minor infringement, that no further action was required and that they were satisfied that the proposed changes to our practices would prevent this from happening in future (21st September 2023) – please see attached letter.
We undertook our own internal review of how this had arisen and also attended two AWERB meetings to discuss the need for the amendments, where advice and recommendations were given. Factors contributing to this were inaccuracy in the annual returns, disengagement of the research assistant overseeing the colony in the second half of 2023 (no longer in the lab), and a lack of regular review of the mouse numbers by Prof Clatworthy personally, having delegated this to a specific lab member. Given the issues that arose, we have now made a number of changes to the way the PPL is run. Firstly, Dr Yang Cao took over as the day to day deputy licence holder from February 2023, replacing the previous RA tasked with this. We have also put in place:
1. Formal monitoring of cage numbers on fortnightly basis to ensure minimum numbers of mice are bred and maintained for all strains (Dr Cao). 
2. Dedicated lab Teams/Mice user channel for efficient communication with all mice users.
3. Monthly meetings between Dr Cao and Prof Clatworthy to review strains and align with experimental plans and to prospectively check numbers on each protocol. 
4. 6 monthly lab meetings with all mouse users to remind users re: correct assignments on MCMS. 




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

	N/A





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

	N/A







6 Retrospective Review:  

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

	Completed copy of this form
	x

	Copies of Condition 18 reports (if applicable)
	x

	Copies of 3Rs publications (if applicable)
	na







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	19/05/23

	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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Prefix __Strains 23-Mar 13-Apr 20-Apr _ 27-Apr _ 12-May 02-un__ 15-Jun__ 23-Jun__ 28-Jun__ 13-Jul _ 10-Aug  29-Aug  20-Sep  09-Oct _ 27-Oct _ 16-Nov  24-Nov _ 30-Nov _12-Dec _ 04/01/2024
MCAB  LysM GFP. 15 B 3 5 B 5 B 5 4 4 4 5 3 3 4 4 4 3 2 3
McAC  RoRgT GFP. 9 4 4 4 5 7 7 3 3 3 5 4 7 s 4 3 5 1 3 3
McAD  FegRIb KO 5 s s 5 7 5 7 s 10 5 7 2 s s 7 10 10 10 s 7
McAG  AREG KO 19 8 s 7 s 7 s 5 5 4 2 4 5 7 4 4 5 3 1 1
MCAJ  CDLLCEVFP s 2 4 4 5 7 s s 7 5 7 5 s 5 5 5 5 4 5 4
McAL  Blimp GFP x CD45.2 7 B s s 5 4 4 4 3 2 4 3 4 3 4 4 3 - - -
MCAN  RoRgT KO 0 - - - - - - - - - - - - - - - - - - -
MCAP  LysM-Cre x AREGIfI 5 17 1 1u 1u 1 2 10 10 s 10 5 s 7 5 5 7 5 5 5
Mcaq  MD4 (MC) 14 6 5 5 5 5 4 3 3 2 3 s 3 3 3 2 3 3 1 3
MCAS  CD45.1 (MC) 1 s 7 5 7 5 5 s s 5 5 5 7 s n 5 5 3 3 3
MCAT  WT colony (MC) 8 3 2 2 18 19 2 2 2 20 a 20 a7 a a2 a a0 B 2 20
MCAU  muMT (MC) 19 6 5 s s 5 n 5 5 4 3 5 5 5 5 3 5 3 3 5
McAv  Rag2 (MC) 9 5 7 7 7 s s s 5 5 5 5 7 3 5 3 5 3 2 1
McAX  CD45.1xCD45.2 (MC) 6 - - - - - - - - - - - 1 3 3 10 10 13 13 2
McAz  CD23-Cre x CXCR5-IAI 5 6 7 7 s 7 7 5 5 2 2 2 2 3 - - - - - -
McBA  CD19-Cre x Tomato-fifl 21 7 7 s 5 5 5 3 3 4 2 2 2 3 3 2 2 3 2 4
McBD  BAC (MC) 1" n 1 16 17 17 18 20 20 15 20 ) 2 2 2 17 2 19 2
McBE M2 BAC (MC) %  u  % ) 2 B a0 9 a a 8 8 61 s8 57 57 a a7 a 8
MceF  Mbicre Epasifloxed (MC) 5 5 s 5 5 7 5 5 3 3 4 4 5 3 1 1 1 1 1 1
MCBG  Mbicre Hifla-floxed (MC) 2 = B B B B B B B B B B B B B B B B B B
McBH  PADI4-KO 5 1 15 13 16 18 17 1 1 16 1 16 2 s 5 s 7 7 5 5
MCBL  CD15-Cre x Tomato-fl/fl x Blimp GF 6. = B B B B B B B B B B B B B B B B B B
mcem  OT Il (MC) 6 s s s n n s s s 5 5 5 n 3 3 4 4 4 5 s
McBP  Vitras (MC) 6 5 s 5 5 s - - - - - - - - - - - - - -
mcea  Kaede 5 5 5 5 5 5 5 5 5 5 5 3 - - - - - - - -
1" 15 1 15 2 15 15 s s 10 s n 7 7 7 5 5 3 3

Cd19cre x I0fl (MC)
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