Retrospective Assessment of Project Licences
Project Licence Retrospective Assessment

“The overall purpose of retrospective assessment 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 Assessment
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Professor Frank Reimann
	

	Contact details:
Address & tel.


	Wellcome Trust MRC Institute of Metabolic Science
Addenbrooke’s Hospital
CB2 0QQ
Tel: +44-1223-746796
	

	Project No.
	PE50F6065

	Project title
	Enteroendocrine signalling in health and disease

	Project purpose
	The overall aim is to characterise the enteroendocrine system in health and disease with the long-term goal to exploit the gained knowledge therapeutically.



	Date licence was granted
	31st January 2019

	Date of retrospective assessment is sent to the PPLh
	31st January 2024




The following are the triggers for licence Retrospective Assessment:
If you are completing this form because you have been asked to complete a Retrospective Assessment 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
	
	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
	x
	The AWERB Standing Committee has asked for this Retrospective Assessment.



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




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	1000
	1st year
	0
	0
	6
	0
	0
	6

	
	
	
	
	2nd year
	0
	0
	7
	0
	0
	7

	
	
	
	
	3rd year
	0
	0
	5
	0
	0
	5

	
	
	
	
	4th year
	0
	0
	4
	0
	0
	4

	
	
	
	
	5th year
	0
	0
	17
	0
	0
	17

	
	
	
	
	Total
	
	
	
	
	
	39

	2
	Mice
	Mild
	3000
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	0

	3
	Mice
	Moderate
	1000
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	1
	0
	1

	
	
	
	
	3rd year
	0
	0
	0
	1
	0
	1

	
	
	
	
	4th year
	0
	0
	0
	1
	0
	1

	
	
	
	
	5th year
	0
	4
	0
	5
	0
	9

	
	
	
	
	Total
	
	
	
	
	
	12

	4
	Mice
	Moderate
	50
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	0

	5
	Mice
	Mild
	15000
	1st year
	0
	1890
	1
	0
	18
	1909

	
	
	
	
	2nd year
	0
	2605
	4
	0
	30
	2635

	
	
	
	
	3rd year
	0
	2380
	162
	0
	23
	2566

	
	
	
	
	4th year
	0
	1476
	259
	4
	62
	1801

	
	
	
	
	5th year
	0
	1160
	475
	0
	41
	1676

	
	
	
	
	Total
	
	
	
	
	
	10587

	6
	Mice
	Mild
	1000
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	55
	0
	0
	55

	
	
	
	
	3rd year
	0
	0
	13
	0
	0
	13

	
	
	
	
	4th year
	0
	12
	6
	0
	0
	18

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	86

	7
	Mice
	Moderate
	4500
	1st year
	0
	0
	295
	0
	1
	259

	
	
	
	
	2nd year
	0
	0
	111
	97
	0
	38

	
	
	
	
	3rd year
	0
	0
	93
	188
	3
	226

	
	
	
	
	4th year
	0
	3
	143
	27
	3
	176

	
	
	
	
	5th year 
	0
	1
	75
	11
	0
	87

	
	
	
	
	Total
	
	
	
	
	
	786

	8
	Mice
	Moderate
	500
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	23
	0
	23

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	23

	9
	Mice
	Severe
	500
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	0

	10
	Mice
	Moderate
	1000
	1st year
	0
	0
	0
	50
	1
	51

	
	
	
	
	2nd year
	0
	0
	0
	154
	0
	154

	
	
	
	
	3rd year
	0
	0
	0
	226
	12
	238

	
	
	
	
	4th year
	0
	5
	1
	65
	1
	72

	
	
	
	
	5th year
	1
	0
	0
	82
	1
	84

	
	
	
	
	Total
	
	
	
	
	
	599

	11
	Mice
	Moderate
	500
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	5th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	0

	12
	Mice
	Mild
	500
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	17
	3
	0
	20

	
	
	
	
	5th year 
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	
	
	
	
	
	20

	
	
	
	
	1st year
	
	
	
	
	
	2225

	
	
	
	
	2nd year
	
	
	
	
	
	2890

	
	
	
	
	3rd year
	
	
	
	
	
	3072

	
	
	
	
	4th year
	
	
	
	
	
	2092

	
	
	
	
	5th year
	
	
	
	
	
	1873

	
	
	
	
	Total
	
	
	
	
	
	12152



*If actual severity data has not been formally assigned at the point the Retrospective Assessment 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

	
	
	

	
	
	




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).

	
In 2021 we had rather unexpected effects of AAV-injections into the CNS. Two condition18 were issued when entire cohorts of stereotaxically AAV-injected mice were lost before experimental data could be collected. In 1 cohort 3 mice were found dead and a further 3 were culled early and in a subsequent cohort 1 mouse was found dead and 9 further mice were culled due to unexpected weight loss. The weight loss and death occurred too late to likely be the result from acute surgery problems – we were unable to pinpoint the origin of the problem and stopped such experiments. (The PIL holder has experience in this procedure and the same AAVs/mice have been used w/o problems in other cohorts; postsurgical care might have been suboptimal, but onset of symptoms 5 days after surgery seems at odds with surgical stress per se being the problem).





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
	Breeding – very infrequently we had animals that need to be culled due to weight loss and/or dehydration – this appears to be related to the automatic watering system. We go through phases of unexpected litter losses, increased incidences of malocclusion or injuries related to fighting (e.g. penile mutilation) – these are not linked to any particular genotype nor occurring at higher frequencies than might be expected in the background strain (C57Bl6J) and in their totality do account for <1% of all animals. In 2023 we, however, observed apparently polyuria in some animals in one of our strains with age (first observable when ~10 weeks old) ; we stopped this particular combination of alleles, suspecting a founder effect unrelated to the desired transgenes and currently rederive the combination by crossing other lines – should we, however, observe similar problems, we will not pursue with this combination of alleles as there might be the possibility of a neurotoxic effect of a particular strong fluorescent Cre-reporter, which has anecdotally been observed by a collaborator with a different Cre-driver line combined with the same reporter we use, resulting in his case in unexpectedly obese mice. The expression pattern of our Cre-driver could point towards a problem with vasopressin release, which could result in polyuria.  

	7
	Animals receiving nutrient(-related) gavages: 1 animal was unexpectedly found dead 9 days after having received an oral gavage (likely procedure unrelated death whilst in a study cohort; see condition18); 3 mice were moribund 1 day after having received an oral gavage (see condition18) and were euthanised; 2 mice died whilst being part of a study as they were out when the fire alarm startled them; another 10 were sch1 immediately after receiving an oral gavage as they bit through the gavage tube or appeared less active than expected. One mouse was culled because there was miscommunication with the NACWOs – the animal bit its tongue BEFORE the gavage tube was inserted and the attempt was aborted; however, communication was suboptimal and we were banned from using the mouse for another attempt a week later (it was part of a cross-overdesign study and the original missed out arm of this study could have been performed after the control gavage in the cross-over week another week later for this animal. Overall, this is <1% of all mice receiving oral gavage of vehicle or glucose (and analogues) and <<1% of all gavages, as animals in these studies receive multiple gavages during studies with a cross-over design. As the mouse that bit its tongue never underwent a regulated procedure, no condition 18 was raised – the case has been discussed and communication is expected to be better in the future.
3 animals receiving fluorogold ip had unexpected adverse effects (hunched posture within 5 min of injection) even though a concentration reported by others in the literature was used – animals were sch1 immediately too avoid severity breach.

	8
	 1 mouse was euthanised 6 days after tamoxifen injection, however, this was due to a late diagnosis of malocclusion, thus unrelated to the procedure (<1%)


	10
	We had several incidences on this protocol – a small number of animals had to be culled shortly after stereotaxic surgery or were found dead within days of the procedure and the latter have been reported in the condition18 reports included elsewhere. One mouse mutilated its tail to a degree that it had to be euthanised –we suspect that the tail was trapped during routine maintenance of the cage, but this is disputed with facility-staff; as this would have been a non-procedure related incidence (other animals with the same surgical intervention {placement of a  permanent canula in the CNS} on the same day were fine as have been animals in subsequent cohorts), no condition 18 was issued (agreed between our staff and AMB staff). Some mice with permanent cannulas had to be culled because the cannula became dislodged (outlined in condition18 reports). We also had unexpected weight loss setting in >5 days after the surgery, with weight gain prior to that, in cohorts operated in 2021 (condition 18 reports filed). On a few occasions additional animals to the once reported in the condition18 reports were culled due to excess weight loss –in one incidence this was a technician error, as the loss was calculated to the max weight reached after transient peanut butter supplementation after the withdrawal of this fattening add on, however, others were euthanised after discussion with the NVS and the experimentator to prevent breach of severity limits. 2/2 mice were culled after permanent cannulae for optogenetic stimulation were implanted in summer 2022 – the surgent received advice from the Herbison group in CAFs, which performs this routinely, but for unclear reasons animals did not recover well in AMB (we were unable to implement the same analgesic/antiinflammatory regime due to lack of availability in AMB!). 1/2 mice developed ataxia after central fluorogold infusion and was culled immediately. 1 animal did not recover from surgery, e.g. was culled under anaesthesia when receiving central GIPR-antibody. Overall these incidents account for ~10% of all animals undergoing protocol 10 procedures involving stereotaxic surgery and these incidences were considered as possible worst outcomes. However, the cohorts that had to be culled in their entirety after hind brain surgery (as outlined in conditon18 reports) are of concern and we had a moratorium of the procedure using the same virus/Cre-driver combination for a while, even though Cre:WT animals also showed the same delayed onset health deterioration – we were unable to identify the cause of the problems and have to assume that an uncontrolled environmental factor was at play}. We are planning to ramp up surgery again in the coming month and will of course monitor closely -these will now be performed on our new PPL PP4734936.



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

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

	1,2,3,4
	Numbers were inflated to potentially  cover rederivation of all strains into the new AMB facility. As these were done on a different PPL we used far less animals than estimated. Protocol4 males are shared between PPLs and none was returned under this licence.

	9, 11
	We did not perform bariatric surgery (protocol 9), as we lost the experienced surgent and changed our focus towards CNS-targets – I am not planning to keep this procedure in the renewal and protocol 9 has not been included in PP4734936.  Protocol 11 (delivery of viruses into the intestine) was not developed – I am not planning to keep this as a stand-alone protocol, however, we are currently collaborating on directly infusing nutrient(-related) agents into different sections of the intestine and potentially might combine the surgery needed for cannulation for this procedure with viral targeting of the section. A PhD student visited a laboratory in the US to receive training on these procedures in January 2024 and the plan is to implement this whilst working under PPL PP4734936.

	All protocols
	Numbers are in general lower than anticipated, as we performed fewer procedures due to Covid19.

	
	

	
	



2.6 Have you re-used animals? 								         YES    NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    NO

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

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:
“Wastage” is a biased term. The majority of the genetically modified animals we use need to bring together at least two genetic modifications to be of experimental value: a Cre-driver and a Cre-reporter. Cre-drivers are not bred to homozygosity, as this frequently results in undesired and not well understood aberrant Cre-activation and in one line (GIPR-Cre) due to the design would equal a knock-out of the endogenous gene reported. To minimize inbreeding I keep a number of different Cre-drivers in Cre:het breeding pairs used with the same Cre-reporters kept Cre-reporter:hom, so that Cre:WT animals can be moved between the different strains. Animals that are not used for breeding but are Cre-driver negative can be used as controls if those are needed, but otherwise are “wastage” – as they are not strictly WT animals they are not suitable as WT controls to be shared with other users. Occasionally we need to change the combinations of Cre-driver/reporters, resulting in “transition” animals harbouring two reporters – these generally are not usable (different reporters contain different fluorescent proteins that interfere with their respective use) – whenever possible we have used such animals for alternative experiments which are unaffected by the genotype, for example harvesting mouse plasma for mass spectroscopic analysis, however, breeding of the many different lines we need for our experiments outstrips our capacity to use all of these animals.


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
This is only relevant for breeding protocols 5 and 6. Animals entering other protocols would not be wasted. On protocol 5 a high percentage is “wasted” – these are the bulk of the mice recorded at subthreshold (>50%), which contains partial transgenic animals culled at weaning, but also animals we use for ex vivo experiments, such as preparation of acute brain slices.
On protocol6 we have tried to breed SGLT1KO:hom males with SGLT1KO:het females in autumn 2022 to increase the numbers of hom offsprings, however, encountered unexpected high total litter losses. Similar breeding was fine in CBS, but in AMB4 we had to give up (possible reason – increased disturbance due to the need to top up the special diet, which is fairly crumbly; however, hom animals die on normal chow, even though they are fine before weaning (not much chow consumed). We were/are thus stuck with het x het setups, with only the 25% hom and 25% WT animals being usable in subsequent procedures. Some of the SGLT1KO:het offspring can be used for future breeding, but the majority of them would be “wasted” as although hets are viable on chow and are phenotypically mostly normal, they have a slightly altered intestinal glucose handling, so cannot be used for metabolic assessments or anything that might be affected by diet processing.




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) As outlined above, we keep a number of different Cre-drivers with the same Cre-reporters enabling cross-breeding between different lines. This allows us to use just a few breeding caging per line whilst limiting inbreeding. Having the reporters homozygeous reduces the production of unwanted genotypes
b) Excess stock animals are either culled or used for experiments in which their genotype is not relevant; this for example included the harvesting of plasma for mass spec analysis.
c) All our in house generated transgenic lines are cryopreserved in house. We have purchased and redrived a number of reporter lines from Jax-lab. Our in house produce lines are shared widely in academic collaborations and in a few cases have been licenced commercially through Cambridge enterprise. 
Of note – we are currently in the process of producing new lines for usage with the new PPL later in 2024; these are produced with the help of a commercial provider using CRISPR/Cas9 technology and we had to sign that we will not deposit the strains in transgene repositories; given that the commercial provider guarantees production and delivery of F1 transgenic animals, the costs compare favourably over the full economic costing of in house strain generation, which is not able to guarantee F0-founder provision and has let us down in the past – grant money management and competitiveness with other researchers thus drove us to the use of the commercial provider; maybe this should be taken into account when pricing services within University provision and repository demands. Of course we will continue to share all models in academic collaborations, including the commercially produced ones and will cryopreserve all strains we develop.





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:
	
We have shared / are sharing our in house generated transgenic lines widely around the world (MTAs applied). Some strains have also been licenced via Cambridge Enterprise to industrial users.





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.
	Whenever possible we co-house animals – however, some surgically modified animals cannot be co-housed and our experience with re-co-housing males that had been separated for food intake studies have not been positive. 
We have exported live animals – whilst it seems to be the current wisdom that this should be replaced with sperm/embryo transfer, which we also have done on occasions, I would challenge this: To produce sperm/embryos animals need to be sacrificed and importantly, recipient animals undergo procedures with in my view considerable higher severity than transport between animal units. Of course, if the recipient animal unit needs rederivation for barrier reasons anyway, this does not apply, but in other cases I do not see the harm in live animals being transferred between animal units.
For live brain slice imaging/electrophysiology it is crucial that the time between death and brain slicing is minimised. We have thus implemented a room that receives live animals in IMS; to minimise the time animals spend in transit we have implemented a walk-over regime in which members of our group collect the live animal and bring it to IMS, rather than having the animals transferred within AMB to a van subsequently driving over and delivering at the goods in of our building, which would take at least double the time and would include additional stresses (vehicle noise etc.) for the animal. Animals arriving “by foot” appear generally calm and are usually used experimentally (non sch1 culling) within the hour of their arrival in IMS.





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

	Species
	Source
	Approx. percentage

	mouse
	In house breeding
	>99%

	mouse
	Purchase of WT and/or reporter lines (e.g. JAX-lab) 
	<1%



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

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

	
	
	

	
	
	



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






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

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

	
	
	

	
	
	



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








3. 3Rs:

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

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

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














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

Please explain.
	Already partly implemented at the beginning of this PPL but further extended, we have switched from mouse primary intestinal epithelial cultures to mouse derived intestinal organoids. We also during the course of this PPL have developed human intestinal organoids with fluorescently labelled enteroendocrine subpopulations. Organoid cultures are self-replicating and once established do not need further animal (or human) donation.





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.
	
Yes, with respect to the increased use of intestinal organoids. However, we have increased animal research looking at whole body outcomes and CNS targets, which cannot be done in vitro and thus the overall numbers have not gone down substantially.
Whenever possible we use “cross-over” designs (for example food intake is tested on designer receptor exclusively activated by designer drugs (DREADD)-modified animals in the presence and absence of the designer drug) – this allows smaller experimental cohorts, as each animal acts as its own control.




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

Please explain:
	
“Yes”, but our transgenic animal tissue is not suitable for many applications. Internally we have used animals for alternative experiments (for example plasma harvest). Occasionally we share tissue with other users, who, however, need to be aware of the potential transgenic caveats.




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.

	Frequently used Techniques:
Nutrient (e.g. glucose) and Insulin tolerance tests (ip or gavage)
Food intake monitoring – in conjunction with chemogenetic activation; either simple measurement of food consumed in a given timeframe or monitoring in special housing including operant chambers or calorimeters, which give additional information on motivation (touch-screen poking) or energy expenditure (CO2/O2 monitoring in conjunction with animal and consumed food/water weight monitoring (Promethion).
Stereotaxic delivery of Cre-dependent AAV-constructs in defined CNS nuclei.
Stereotaxic delivery of substances into defined CNS nuclei with a permanent canula
Optogenetic stimulation of defined CNS nuclei after AAV-mediated expression of channel-rhodopsin through a permanently implanted canula
Delivery of labelling agents (e.g. fluorescently labelled synthetic hormones)
Delivery of weight modifying agents (hormones) in DIO mice
Conditioned taste avoidance testing
Less frequent, but increasing: Fibre photometry after implanting a permanent cannula targeting defined CNS nuclei

Mice models used:
Cre/FlpO-drivers: 
NeuroD1-Cre (labels all EECs and some neurons – used for in vitro characterisation of these)
GIPR-Cre (labels all GIPR expressing cells – used in vitro and in vivo, e.g. in conjunction with AAV-DIO constructs into the CNS)
GLP1R-Cre (labels all GLP1R expressing cells – used in vitro and in vivo, e.g. in conjunction with AAV-DIO constructs into the CNS)
Rxfp4-Cre (labels all Rxfp4 expressing cells – used in vitro and in vivo, e.g. in conjunction with AAV-DIO constructs into the CNS)
GIP-Cre (labels all GIP expressing cells – used in vitro and in vivo)
GLU-Cre (labels all GLU expressing cells – used mostly for in vitro)
GLU-CreERT2 (labels all GLU expressing cells, but tamoxifen dependently – used mostly for in vitro)
Sst-Cre (labels all somatostatin expressing cells– used for in vitro and in vivo)
Vil-FlpO (labels all villin expressing cells– used for in vitro and in vivo for genetic intersectional limitation of reporter expression in the intestine)



Cre reporters (so far used mostly in vitro, apart from chemogenetic reporters and fx KO-alleles):
Rosa26-GCaMP3 (Cre-dependent Ca2+-reporter)
Rosa26-CAMPER (Cre-dependent cAMP-reporter)
Rosa26-EYFP (Cre-dependent yellow fluorescent tagging)
Rosa26-tdRFP (Cre-dependent red fluorescent tagging; now replaced by “brighter” tdTomato)
Rosa26-tdTomato (Cre-dependent red fluorescent tagging)
Rosa26-ChETA (Cre-dependent channel-rhodopsin expression; optogenetic stimulation)
Rosa26-Di-DREADD (Cre-dependent expression of an inhibitory designer drug receptor; chemogenetic inhibition)
“Rosa26”-Dq-DREADD (Cre-dependent expression of an activatory designer drug receptor; chemogenetic activation)
Rosa26-NuTRAP (Cre-dependent fluorescent tagging of nuclei for snRNAseq enrichment)
TRE:GCaMP6s (Cre-dependent Ca2+-reporter; better, as brighter, for in vivo imaging 9fibrephotometry, currently under development)
GIPR-fx/fx (allows Cre-dependent knock-out of the GIPR– used in vivo and in vitro)
Slc6a19fxfx (allows Cre-dependent  knock-out of BOAT1 (an amino acid transporter) - used in vivo and in vitro)
HIF1 alpha fx/fx (allows Cre-dependent  knock-out of Hif1a  - used to establish such intestinal organoids)
FL::hM3Dq (Cre-dependent expression of an activatory designer drug receptor dependent on expression of both Cre- and FlpO recombinase activity; genetic intersectional chemogenetic activation)


others
GLU-Epac21 (labels all GLU expressing cells with a cAMP sensor– used for in vitro; now obsolete)
GLU-Venus (labels all GLU expressing cells with a YFP– used for in vitro)
GIP-Venus (labels all GIP expressing cells with a YFP– used for in vitro; now obsolete)
Slc6a19-KO (global knock-out of BOAT1 (an amino acid transporter) - used in vivo and in vitro)
Insl5-rtTA x GCaMP6f delta CMV-H (Ca2+-sensor expression in Insl5-expressing cells – used in vitro)
Insl5-rtTA x Rosa26TET-Cre x Dq (chemogenetic activation of Insl5-expressing cells)
SGLT1KO (global knock-out of SGLT1 (a glucose transporter) - used in vivo and in vitro)
 
We have also used the protocols for superovulation, embryo recipients (and vasectomy (this used “shared vasectomised males not recorded under this licence), for the purposes of generating, importing and cryopreserving mouse strains. 




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

	Generally successful – see publication record. Our transgenic models mostly carry harmless transgenes used to mark different cell types. They are highly successful in labelling live cells, and we have exported them to many academic and commercial groups
Exception – optogenetic stimulation and fibre photometry, which we are still developing; a first manuscript having used optogenetic stimulation is currently (January 2024) in preparation 





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

	Unexpected losses post-surgically in AMB – working on better post-op care…!






3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    NO
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	We modified/adopted a number of different taste avoidance paradigms – initial tests with two bottles in an operant chamber did not work well due to the limited consumption of liquid during the short times. Two bottle choices in the home cage with sucrose (conditioned during specific sessions with the stimulus to be assessed) gave best results.

We have replaced some Cre-reporters with better more advanced reporters (e.g. tdTomato instead of tdRFP; currently TET-GCaMP6s instead of Rosa26-GCaMP3, which is brighter and thus better suited to the in vivo fibre photometry we are developing in the coming year). We have some concerns with potential toxicity of TET-GCaMP6s, as outlined above and might have to limit the use of this allele. Recently (autumn 2023) we started to use genetically intersectional models limiting expression of reporters to a subset of tissues in which two different recombinase drivers are co-expressed, for example this enables selective activation of intestinal cells, whilst not simultaneously also targeting cells that express the same hormone as a neuromodulator within the CNS.  

During the duration of this licence we have continued to replace experiments. Whilst in the past we frequently harvested intestines for primary epithelial culture, we now have replaced these cultures by intestinal organoid cultures, which are self-renewing, once organoids have been established. We have established organoids from many of our mouse models from different intestinal sections and more recently also established human intestinal organoids from different intestinal segments in which we fluorescently tagged specific enteroendocrine populations using CRISPR/Cas9 technology.





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

If not, why?
	Weight and general welfare is regularly monitored on MCMS anyway, at least when mice undergo procedures. Of course general behaviour (grooming, alertness, movement – see below) are monitored by the experimentator when animals are on protocols7-12 at a frequency appropriate for the procedure (e.g. at least daily in animals having undergone surgery; weekly in animals recovering from a GTT whilst awaiting a cross-over GTT), but we do not see the need to apply a defined score, as most of our animals only ever experience “subthreshold” (breeding) or “mild” severity. When we did perform bariatric surgery, we did use a scoring sheet (“severe”), but as we did not perform any such experiments so far under this licence, we did not see the need for defined scoring sheets. 
In the new licence (PPL PP4734936) we have included body condition scoring (BC1-5; emaciated - obese) and the use of the McGill mouse grimace, to aid the recognition of pain experience.





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 weight – however, as outlined in the PPL, simple % weight-loss is not a good welfare measure when animals have been made obese. Instead we compare to an “expected healthy” weight in such animals. In addition we monitor for reduced food consumption (<40% over 72hrs) and failure to show normal behaviour, including staring coat and marked piloerection, persistent hunched posture, vocalisation and (persistent) oculo-nasal discharge and have for example culled animals receiving fluorogold as they had a hunched posture 5 minutes after administration.




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

Please explain.
	





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

	Exsanguination – has been used to harvest maximal amounts of plasms for LC-MS/MS method development; useful when large plasma volumes are needed for multiple hormone assays; in fact we prefer to take smaller blood volumes whenever possible and at multiple time points, which gives superior information with regards to hormonal nutrient responses and uses fewer animals
perfusion fixation – regularly used to fix CNS; e.g. for neuronal activity immunohistochemistry (fos-staining) or simply to define/confirm neuronal Cre-reporter expression
decapitation – not used, as misunderstanding
perfusion without fixative – regularly used when preparing acute brain slices for in vitro activity read outs (electrophysiology and in vitro live-cell imaging)




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

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





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

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






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

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

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









4. Scientific Progress and Benefit Achievements:

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

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

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

	The following aims and objectives were stated in the PPL; comments on achievement in blue:
The overall aim is to characterise the enteroendocrine system in health and disease with the long-term
goal to exploit the gained knowledge therapeutically.
Specific objectives include:
1) Characterisation of signalling events within enteroendocrine cells underlying hormone secretion.
Questions include:
1i) Do different enteroendocrine cells use different molecular sensors? Employing scRNAseq to map sensor expression in enteroendocrine cells (EECs) isolated from NeuroD1-Cre x EYFP mice (labels all EECs) from different intestinal sections (stomach, upper and lower small intestine, caecum and large intestine) we find that different enteroendocrine cells have some overlap in sensor expression, but also some differently expressed sensors (manuscript in preparation). Functionality of similar and different sensors was tested in EECs labelled by specific hormone promoters (a number of publications, however, now mostly performed in human organoids (3Rs).
1ii) Can different hormones co-expressed in the same enteroendocrine cell be secreted
individually? Apparently not, at least in L-cells, although some other groups have different opinions on this. When we stimulated Insulin-like peptide-5 (Insl5) expressing L-cells, found in the distal large intestine/colon, in vitro with a number of stimuli of different secretory strength and monitored Insl5, glucagon-like peptide-1 (GLP1) and peptideYY (PYY), which are all coexpressed in the same cells, all three hormones were detected at similar elevated levels – secretion of them correlated well between them over a range of stimulus strength. This was consistent with the majority of vesicles co-staining for all three peptides (PMID: 30104166 and PMID: 31668387). Chemogenetic activation of the same cells in vivo also raised PYY and GLP-1 similarly (we are unable to detect Insl5 reliably in murine plasma, as the LC-MS assay lacks sensitivity) (PMID: 32342115). Future work will have to determine if other co-expressed hormones might differ in this respect.
2) Defining the role of hormone receptor expressing cells for the physiological outcome of
enteroendocrine hormone release. Questions include:
2i) Do GIPR expressing cells in the hypothalamus control feeding behaviour and/or energy
expenditure in mice? Yes. A first publication showed that chemogenetic activation of GIPR-expressing cells selectively in the hypothalamus inhibits food intake (PMID:31447324). We since have shown that other CNS areas of GIPR-expression also play a role and that the hypothalamus is redundant for the action of at least some peripheral GIPRA on food intake (PMID: 37212283).
2ii) Do Rxfp4 expressing cells in the hypothalamus control feeding behaviour and/or energy
expenditure in mice? Yes, they control feeding behaviour - chemogenetic inhibition increases and chemogenetic activation decreases food intake. Interestingly this is only apparent during intake of highly palatable food (high fat diet or Ensure milk shake), whereas chow intake is not affected (PMID: 36184065)
2iii) What neurotransmitters and neuromodulators are expressed in GIPR and Rxfp4 expressing
neurons and where in the central nervous system do these project to? We have used scRNAseq and rabies and ChR2-mCherry tracing to investigate this. For Rxfp4 the results are included in PMID: 36184065 and consistent with the palatable food observations, include a number of centres thought to underlie “hedonic feeding” regulating. For GIPR some results are included in PMID: 37212283 and further will be included in future manuscripts.
3) Defining the importance of individual hormones and their targets for bariatric surgery outcomes.
Question include:
3i) Does PYY play a role in post-surgical weight loss and improved glucose homeostasis? We would say yes. Whilst blockage of GLP1R had little effect on food intake either after bariatric surgery (PMID:30726726; where, however, GLP1 makes important contributions to the improved glucose tolerance) or when distal L-cells are chemogenetically activated (PMID: 32342115), pharmacological blockage of NPY2R did interfere with the food intake reduction; in contrast NPY2R or NPY1R blockage had little effect on the improvement of ip glucose tolerance.
3ii) Can selective activation of ileal and/or colonic enteroendocrine cells achieve similar
metabolic improvements to bariatric surgery?
Selective activation of distal L-cells reduces food intake and improves glucose tolerance (PMID: 32342115). We also observed an increase in bowel movement in this study, which likely is downstream of Insl5 stimulating serotonin (5HT) secretion from enterochromaffine cells (PMID: 32342115), as further explored more recently in PMID: 35596811.





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.).

	
Even though we have answered many of the questions above, there are still many open questions. We have funding to explore these further. The role of different GIPR expressing neurons in the hindbrain with apparently opposing effects on conditioned taste avoidance (PMID: 35705049 and PMID: 37212283) needs to be explored. Longer term outcomes of stimulation of Rxfp4-expressing neurons in the hypothalamus will need to be addressed (currently performing experiments). We have only started to use optogenetic/fibre photometry in vivo – even though the necessary equipment was purchased in 2019, Covid19 prevented us to develop this fully and we will work towards implementing these techniques in the coming year, which will allow us to explore in more detail the activity – behavioural outcome relationship of the neuronal populations targeted by enteroendocrine hormones, which cannot be explored in vitro. Our published scRNAseq results are a good start, but the number of neurons captured is very limited, as the neurons expressing either enteroendocrine hormones as a neuromodulator or the receptor for these hormones are sparse in each area where they are present, they are also not captured in high numbers in untargeted snRNAseq data bases – we have piloted a fluorescent reporter tagging nuclei to enrich for PPG-neuronal nuclei in hind brain preparations, with promising results (>1000 nuclei captured) and have recently secured funding to combine this technique with target-specific retrograde reporter detection.




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.

	
Pharmaceutical industry is still working towards exploitation of enteroendocrine pools for the treatment of diabetes and obesity. Our academic contributions are thought to shape their efforts and have been published. We deposited scRNAseq data (E.g. for mouse colonic EECs  described in PMID: 31668387) and are in the process of producing a “hypermap”, which we will make publically available once the data for EECs along the entire gut-length (Stomach, upper and small intestine, ceacum, colon/rectum) has been accepted for publication (currently submitted). The chemogentic Dq-DREADD approach in the Insl5 expressing cells pinpointed to different roles of GLP1 (glucose homeostasis), PYY (food intake) and Insl5 (colonic propulsion) in mice (PMID: 32342115). As expected, benefit to patience lies somewhere in the future; we are aware that one company has a combination drug targeting 2 receptors found on L-cells (reported and investigated by us and others) in phase 2 studies.




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?

	Not applicable, but our work is “in progress”, with more questions needing to be addressed.





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 did not have much experience with in vivo chemogenetic targeting of either peripheral organs or specific CNS nuclei at the beginning of this PPL. Stereotaxic AAV targeting in the CNS is now routine in our lab. Permanent indwelling cannulas were used to admit Isnl5 to the ventromedial hypothalamus, another technique not previously performed in our group. We also increased our expertise in behavioural testing of mice, employing operant chambers and conditioned taste avoidance. We are in the process of linking this with video monitoring and optogenetics and fiber photometry. These techniques have and will further enable us to shed light on the different roles of gut hormones in shaping feeding behaviour and which neuronal circuits are important. Not licenced on this PPL, so performed in collaboration, we are exploring localised nutrient supplies to selective gut sections, which further will shed light on the different parts and roles of the gut brain axis. Such experiments will also be performed on our new PPL. Ex vivo we have established life cell imaging in acute brain slices, only made possible by the establishment of a room able to receive live mice close to the slice setup. We had an amendment regarding the way the mice are killed for this preparation (non-sch1). This will enable us to look at intracellular signalling cascades underlying gut-brain communication (we for example can monitor cytosolic cAMP changes in response to hormones (PMID: 36184065)), opening additional avenues on how to exploit this axis therapeutically, but also increasing our physiological understanding. We implemented genetically intersectional targeting of the gut -this willbefurther developed on our new licence. 





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:

1) [bookmark: _Hlk86657850][bookmark: _Hlk87621173]*Adriaenssens A, Broichhagen J, de Bray A, Ast J, Hasib A, Jones B, Tomas A, Figueredo Burgos N, Woodward O, Lewis J, O’Flaherty Rottenberger E, El K, Cui C, Harada N, Inagaki N, Campbell J, Brierley D, Hodson D, Samms R, *Gribble F, *Reimann F (2023) Glucose-dependent insulinotropic polypeptide receptor (GIPR)-expressing neurons in the hypothalamus and the dorsal vagal complex employ distinct mechanisms to affect feeding behaviour. JCI Insight. 2023;8(10):e164921. https://doi.org/10.1172/jci.insight.164921. PMID: 37212283 PMCID: PMC10322681 (* joint corresponding)
2) Hayashi M, Kaye JA, Douglas ER, Joshi NR, Gribble FM, Reimann F, Liberles SD (2023) Enteroendocrine cell lineages that differentially control feeding and gut motility. Elife. 2023 Feb 22;12:e78512. doi: 10.7554/eLife.78512. Online ahead of print. PMID: 36810133 PMCID: PMC10032656
3) Wagner S, Brierley DI, Leeson-Payne A, Jiang W, Chianese R, Lam BYH, Dowsett GKC, Cristiano C, Lyons D, Reimann F, Gribble FM, Martinez de Morentin PB, Yeo GSH, Trapp S, Heisler LK. (2022) Obesity medication lorcaserin activates brainstem GLP-1 neurons to reduce food intake and augments GLP-1 receptor agonist induced appetite suppression. Mol Metab. 2022 Dec 30;68:101665. doi: 10.1016/j.molmet.2022.101665. Online ahead of print. PMID: 36592795, PMCID: PMC9841057
4) Khan D, Ojo OO, Woodward ORM, Lewis JE, Sridhar A, Gribble FM, Reimann F, Flatt PR, Moffett CR (2022) Evidence for involvement of GIP and GLP-1 receptors and the  gut-gonadal axis in regulating female reproductive function in mice. Biomolecules. 2022 Nov 23;12(12):1736. doi: 10.3390/biom12121736. PMID: 36551163, PMCID: PMC9775379
5) *Lewis JE, Woodward ORM,  Nuzzaci D, Smith CA, Adriaenssens AE, Billing L, Brighton C, Phillips BU, Tadross JA, Kinston SJ, Ciabatti E, Göttgens B, Tripodi M, Hornigold D, David Baker D, *Gribble FM, *Reimann F (2022) Relaxin/insulin-like family peptide receptor 4 (Rxfp4) expressing hypothalamic neurons modulate food intake and preference in mice. Mol Metab 2022 Sep 30;66:101604. doi: 10.1016/j.molmet.2022.101604. Online ahead of print. PMID: 36184065 PMCID: PMC9579047 (* joint corresponding)
6) Koo A, Pustovit RV, Woodward ORM, Lewis JE, Gribble, Akhter Hossain FMM; Reimann F, Furness J (2022) Expression of the relaxin family peptide 4 receptor by enterochromaffin cells of the mouse large intestine. Cell Tissue Res. 2022 Jul;389(1):1-9. doi: 10.1007/s00441-022-03635-8. Epub 2022 May 21. PMID: 35596811; PMCID: PMC9200676
7) Zhang C, Vincelette LK, Reimann F, Liberles SD (2022) A brainstem circuit for nausea suppression. Cell Rep. 2022 Jun 14;39(11):110953. doi: 10.1016/j.celrep.2022.110953. PMID: 35705049 PMCID: PMC9260880 – borderline; animal experiments were performed in the Us, but we provided mice bred under this PPL
8) Calderon RM, Smith CA, Miedzybrodzka EL, Silvaroli JA, Golczak M, Gribble FM, Reimann F, Blaner WS (2022) Intestinal enteroendocrine cell signaling: Retinol-binding protein 2 (RBP2) and retinoid actions . Endocrinology. 2022 Jul 1;163(7):bqac064. doi: 10.1210/endocr/bqac064. PMID: 35552670; PMCID: PMC9162388 
9) Smith C, Patterson-Cross R, Woodward O, Lewis J, Chiarugi D, Merkle F, Gribble FM, *Reimann F, *Adriaenssens A (2022) A comparative transcriptomic analysis of Glucagon-like peptide-1 receptor- and Glucose-dependent insulinotropic polypeptide-expressing cells in the hypothalamus. Appetite. 2022 Jul 1;174:106022. doi: 10.1016/j.appet.2022.106022. Epub 2022 Apr 14. PMID: 35430298 (* joint corresponding)
10) Campbell JE, Beaudry JL, Svendsen B, Baggio LL, Gordon AN, Ussher JR, Wong CK, Gribble FM, D'Alessio DA, Reimann F, Drucker DJ (2022) The GIPR is Predominantly Localized to Non-Adipocyte Cell Types Within White Adipose Tissue. Diabetes. 2022 Feb 22:db211166. doi: 10.2337/db21-1166. Online ahead of print. PMID: 35192688 PMCID: 7612781
11) Cimino I, Rimmington D, Tung YCL, Lawler K, Larraufie P, Kay RG, Virtue S, Lam BYH, Fagnocchi L, Ma MKL, Saudek V, Zvetkova I, Vidal-Puig A, Yeo GSH, Farooqi IS, Pospisilik JA, Gribble FM, Reimann F, O'Rahilly S, Coll AP. (2021). Murine neuronatin deficiency is associated with a hypervariable food intake and bimodal obesity. Scientific reports, 11 (1), pp. 17571. DOI: 10.1038/s41598-021-96278-8 PMID: 34475432 PMCID: PMC8413370
12) [bookmark: _Hlk95832582]Galvin S, Kay RG, Foreman R, Larraufie P, Meek C, Biggs E, Ravn P, Jermutus L, *Reimann F, *Gribble FM. (2021) The human and mouse islet peptidome: effects of obesity and type 2 diabetes, and assessment of intra-islet production of glucagon-like peptide-1. J Proteome Res. 2021 Sep 3; 20(9): 4507–4517. Published online 2021 Aug 23. doi: 10.1021/acs.jproteome.1c00463 PMID: 34423991 PMCID: PMC8419866 (* joint corresponding)
13) Kuhre RE, Modvig IM, Jepsen SL, Kizilkaya HS, Bæch-Laursen C, Smith CA, Reimann F, Gribble FM, Rosenkilde MM, Holst JJ (2021) L-Cell Expression of Melanocortin-4-Receptor Is Marginal in Most of the Small Intestine in Mice and Humans and Direct Stimulation of Small Intestinal Melanocortin-4-Receptors in Mice and Rats Does Not Affect GLP-1 Secretion. Front Endocrinol (Lausanne). 2021 Aug 5;12:690387. doi: 10.3389/fendo.2021.690387. eCollection 2021. PMID: 34421821 PMCID: PMC8375664
14) Galvin SG, Larraufie P, Kay RG, Pitt H, Bernard E, McGavigan AK, Brandt H, Hood J, Sheldrake L, Conder S, Atherton-Kemp D, Lu VB, O’Flaherty EAA, Roberts GP, Ämmälä C, Jermutus L, Baker D, *Gribble FM, *Reimann F (2021) Peptidomics of enteroendocrine cells and characterisation of potential effects of a novel preprogastrin derived-peptide on glucose tolerance in lean mice. Peptides. 2021 Jun;140:170532. doi: 10.1016/j.peptides.2021.170532. Epub 2021 Mar 17. PMID: 33744371 PMCID: PMC8121762  (* joint corresponding)
15) Lafferty RA, Tanday N, Moffett RC, Reimann F, Gribble FM, Flatt PR, Irwin N (2021) Positive Effects of NPY1 Receptor Activation on Islet Structure Are Driven by Pancreatic Alpha- and Beta-Cell Transdifferentiation in Diabetic Mice. Front Endocrinol (Lausanne). 2021 Feb 25;12:633625. doi: 10.3389/fendo.2021.633625. eCollection 2021. PMID: 33716983 PMCID: PMC7949013 – we provided mice bred under this PPL
16) Chae H, Augustin R, Gatineau E, Mayoux E, Bensellam M, Antoine N, Khattab F, Lai BK, Brusa D, Stierstorfer B, Klein H, Singh B, Ruiz L, Pieper M, Mark M, Herrera PL, Gribble FM, Reimann F, Wojtusciszyn A, Broca C, Rita N, Piemonti L, Gilon P. (2020) SGLT2 is not expressed in pancreatic α- and β-cells and its inhibition does not directly affect glucagon and insulin secretion in rodents and humans. Mol Metab. 2020 Sep 5;42:101071. doi: 10.1016/j.molmet.2020.101071. Online ahead of print. PMID: 32896668; PMCID: PMC7554656
17) Worth AA, Shoop R, Tye K, Feetham CH, D'Agostino G, Dodd GT, Reimann F, Gribble FM, Beebe EC, Dunbar JD, Alexander-Chacko JT, Sindelar DK, Coskun T, Emmerson PJ, Luckman SM (2020) The cytokine GDF15 signals through a population of brainstem cholecystokinin neurons to mediate anorectic signalling. Elife. 2020 Jul 29;9:e55164. doi: 10.7554/eLife.55164. PMID: 32723474 PMCID: PMC7410488 – provided critical mouse model bred under this licence
18) [bookmark: _Hlk86657359]Lewis JE, Miedzybrodzka EL, Foreman RE, Woodward ORM, Kay RG, Goldspink DA, *Gribble FM, *Reimann F (2020) Selective stimulation of colonic L-cells improves metabolic outcomes in mice. Diabetologia. 2020 Jul;63(7):1396-1407. doi: 10.1007/s00125-020-05149-w. [Epub ahead of print] PMID: 32342115; PMCID: PMC7286941
19) Campbell JR, Martchenko A, Sweeney ME, Maalouf MF, Psichas A, Gribble FM, Reimann F, Brubaker PL (2020) Essential role of syntaxin-binding protein-1 in the regulation of glucagon-like peptide-1 secretion. Endocrinology. 2020 May 1;161(5). pii: bqaa039. doi: 10.1210/endocr/bqaa039. PMID: 32141504 PMCID: PMC7124137 – provided critical mouse model for this study
20) Rubio C, Puerto M, García-Rodríquez  JJ, Lu VB, García-Martínez I, Alén R, Sanmartín-Salinas P, Toledo-Lobo MV, Saiz J, Ruperez J, Barbas C, Menchén L, Gribble FM, Reimann F, Guijarro LG, Carrascosa JM, Valverde AM (2020) Impact of global PTP1B deficiency on the gut barrier permeability during NASH in mice. Mol Metab. 2020 Feb 6;35:100954. doi: 10.1016/j.molmet.2020.01.018. [Epub ahead of print] PMID: 32244182 PMCID: PMC7082558
21) Sarnobat D, Moffett RC, Gault VA, Tanday N, Reimann F, Gribble FM, Flatt PR, Irwin N (2019) Effects of long-acting GIP, xenin and oxyntomodulin peptide analogues on alpha-cell transdifferentiation in insulin-deficient diabetic GluCreERT2;ROSA26-eYFP mice. Peptides. 2020 Mar;125:170205. doi: 10.1016/j.peptides.2019.170205. Epub 2019 Nov 16. Review. PMID: 31738969 PMCID: PMC7212078 – provided mouse model
22) Wallenius V, Elias E, Elebring E, Haisma B, Casselbrant A, Larraufie P, Spak E, Reimann F, le Roux CW, Docherty NG, Gribble FM, Fändriks L. (2019) Suppression of enteroendocrine cell glucagon-like peptide (GLP)-1 release by fat-induced small intestinal ketogenesis: a mechanism targeted by Roux-en-Y gastric bypass surgery but not by preoperative very-low-calorie diet. Gut. 2019 Nov 21. pii: gutjnl-2019-319372. doi: 10.1136/gutjnl-2019-319372. [Epub ahead of print] PMID: 31753852 PMCID: PMC7347417
23) Biancolin AD, Martchenko A, Mitova E, Gurges P, Michalchyshyn E, Chalmers JA, Doria A, Mychaleckyj JC, Adriaenssens AE, Reimann F, Gribble FM, Gil-Lozano M, Cox BJ, Brubaker PL (2019) The core clock gene, Bmal1, and its downstream target, the SNARE regulatory protein secretagogin, are necessary for circadian secretion of glucagon-like peptide-1. Mol Metab. 2020 Jan;31:124-137. PMID: 31918914; PMCID: PMC6920326 – provided mouse model used in this study
24) Holt MK, Pomeranz LE, Beier KT, Reimann F, Gribble FM, Rinaman L (2019) Synaptic inputs to the mouse dorsal vagal complex and its resident preproglucagon neurons. J Neurosci. 2019 Dec 4;39(49):9767-9781. PMID: 31666353, PMCID: PMC6891065. – provided mouse model used in this study
25) Dye FS, Larraufie P, Kay RG, Darwish T, Rievaj J, Goldspink DA, Meek CL,  Middleton SJ, Hardwick RH, Roberts GP, Percival-Alwyn JL, Vaughan T, Ferraro F, Challis BG, *O’Rahilly S, *Groves M, *Gribble FM, *Reimann F (2019) Characterisation of proguanylin expressing cells in the intestine – evidence for constitutive luminal secretion. Sci Rep. 2019 Oct 30;9(1):15574. PMID: 31666564, PMCID: PMC6821700 (* joint corresponding)
26) Thiebaud N, Gribble FM, Reimann F, Trapp S, Fadool DA (2019) A unique olfactory bulb microcircuit driven by neurons expressing the precursor to glucagon-like peptide 1. Sci Rep. 2019 Oct 29;9(1):15542. PMID: 31664163 PMCID: PMC6820565 – provided mouse model used in this study
27) Lee E, Miedzybrodzka EL, Zhang X, Hatano R, Miyamoto J, Kimura I, Fujimoto K, Uematsu S, Rodriguez-Cuenca S, Vidal-Puig A, Gribble FM, Reimann F, Miki T (2019) Diet-Induced Obese Mice and Leptin-Deficient Lepob/ob Mice Exhibit Increased Circulating GIP Levels Produced by Different Mechanisms. Int J Mol Sci. 2019 Sep 10;20(18). pii: E4448. doi: 10.3390/ijms20184448. PMID: 31509948 PMCID: PMC6769670.
28) Jepsen SL, Grunddal KV, Wewer Albrechtsen NJ, Engelstoft MS, Gabe MBN, Jensen EP, Ørskov C, Poulsen SS, Rosenkilde MM, Pedersen J, Gribble FM, Reimann F, Deacon CF, Schwartz TW, Christ AD, Martin RE, Holst JJ (2019) Paracrine Crosstalk between Intestinal L- and D-cells Controls Secretion of Glucagon-Like Peptide-1 in mice. Am J Physiol Endocrinol Metab. 2019 Dec 1;317(6):E1081-E1093. doi: 10.1152/ajpendo.00239.2019. Epub 2019 Sep 10. PMID: 31503512 PMCID: PMC6962500
29) Billing JL, Larraufie P, Lewis J, Leiter A, Li J, Lam B, Yeo GSH, Goldspink DA, Kay RG, Gribble FM*, Reimann F* (2019) Single cell transcriptomic profiling of large intestinal enteroendocrine cells in mice – identification of selective stimuli for Insulin-like peptide-5 and Glucagon-like peptide-1 co-expressing cells. Mol Metab. 2019 Nov;29:158-169. PMID: 31668387. PMCID: PMC6812004 (* joint corresponding)
30) [bookmark: _Hlk31022195]Adriaenssens AE, Biggs EK, Darwish T, Tadross J, Sukthankar T, Girish M, Polex-Wolf J, Lam BY, Zvetkova I, Pan W, Chiarugi D, Yeo GSH, Blouet C, Gribble FM*, Reimann F* (2019) Glucose-dependent insulinotropic polypeptide receptor-expressing cells in the hypothalamus regulate food intake. Cell Metab. 30(5):987-996 PMID:31447324, PMCID: PMC6838660 (* joint corresponding)
31) Terrill SJ, Holt MK, Maske CB, Abrams N, Reimann F, Trapp S, Williams DL (2019) 
Endogenous GLP-1 in lateral septum promotes satiety and suppresses motivation for food in mice. Physiol Behav. 2019 Apr 11;206:191-199. doi: 10.1016/j.physbeh.2019.04.008. [Epub ahead of print] PMID: 30980855 PMCID: PMC6956655 – provided mouse model used in this study
32) Kuhre RE, Ghiasi SM, Adriaenssens AE, Wewer Albrechtsen NJ, Andersen DB, Aivazidis A, Chen L, Mandrup-Poulsen T, Ørskov C, Gribble FM, Reimann F, Wierup N, Tyrberg B, Holst JJ. (2019) No direct effect of SGLT2 activity on glucagon secretion. Diabetologia. 2019 Jun;62(6):1011-1023. PMID: 30903205 PMCID: PMC7212061
33) Lu VB, Rievaj J, O’Flaherty EA, Smith CA, Pais R, Pattison LA, Tolhurst G, Leiter AB, Bulmer DC, *Gribble FM, *Reimann F (2019) Adenosine triphosphate is co-secreted with glucagon-like peptide-1 to modulate intestinal enterocytes and afferent neurons. Nat Commun. 2019 Mar 4;10(1):1029. doi: 10.1038/s41467-019-09045-9.PMID: 30833673 PMCID: PMC6399286 (* joint corresponding)
34) Larraufie P, Roberts GP, McGavigan A, Kay RG, Li J, Leiter A, Melvin A, Biggs EK, Ravn P, Davy K, Hornigold D, Yeo G, Hardwick RH, Reimann F*, Gribble FM* (2019) Important role of the GLP-1 axis for glucose homeostasis after bariatric surgery. Cell Rep. 2019 Feb 5;26(6):1399-1408 PMID:30726726 PMCID: PMC6367566  (* joint corresponding)

	

	Presentations at scientific meetings:

Fiona Gribble Feb 2019 Invited speaker, Bristol University, UK
Frank Reimann invited oral presentation at Wellcome Trust meeting at Sanger Centre 2019
Fiona Gribble Mar 2019 Organising committee and Invited speaker, 3rd Cambridge.Oxford.Sunway Biomedical Symposium, Kuala Lumpur, Malaysia
Alice Adriaenssens Oral presentation at Society for the Study of Ingestive Behaviour (SSIB) 
conference; Utrecht, Netherlands. 2019
Frank Reimann poster presentation at Society for the Study of Ingestive Behaviour (SSIB) 
conference; Utrecht, Netherlands. 2019
Alice Adriaenssens. Oral presentation to Eli Lilly; Indianapolis, US, 2019
Alice Adriaenssens Invited talk at BSN 2019 Neuroendocrinology Celebrate Symposium for Early Career Researchers; Glasgow, UK, Dec 2019
Alice Adriaenssens Poster at EASD Incretin Study Group 2019 meeting in Bochum
Chris Smith Poster at EASD Incretin Study Group 2019 meeting in Bochum
Emily Miedzybrodzka Poster at EASD Incretin Study Group 2019 meeting in Bochum
Frank Reimann Poster at EASD Incretin Study Group 2019 meeting in Bochum
Jo Lewis Poster at EASD Incretin Study Group 2019 meeting in Bochum
Ming Yang Poster at EASD Incretin Study Group 2019 meeting in Bochum
Orla Woodward Poster at EASD Incretin Study Group 2019 meeting in Bochum
Rachel Foreman Poster at EASD Incretin Study Group 2019 meeting in Bochum
Pierre Larraufi Oral at EASD Incretin Study Group 2019 meeting in Bochum
Van Lu Oral at EASD Incretin Study Group 2019 meeting in Bochum
Sam Galvin Poster at EASD Incretin Study Group 2019 meeting in Bochum
Tamana Darwish Poster at EASD Incretin Study Group 2019 meeting in Bochum
Ming Yang Oral presentation at Diabetes UK Annual Professional Conference 2019
Frank Reimann 2019 Invited symposium speaker at Diabetes UK annual meeting, Liverpool
Fiona Gribble Nov 2019 Invited speaker, Karolinska Institute, Stockholm, Sweden
Fiona Gribble Nov 2019 Invited speaker, British Endocrine Society, Brighton, UK
[bookmark: _Hlk117863418]Frank Reimann Mercodia Diagnostics, Uppsala. Invited speaker 2019
Frank Reimann 2019 Uppsala Goeran Gustafsson symposium: Invited speaker
Frank Reimann Novo Nordisk Foundation Copenhagen Bioscience Conference “Intestinal Organoids“; Invited speaker 2019
Frank Reimann 2019 Danish Diabetes Academy Winter School for postdoctoral researchers, at Higuerõn Hotel in Malaga/Spain; Invited speaker
Alice Adriaenssens. Poster at NovoNordisk Foundation Metabolism in Action conference; Copenhagen, Denmark 2019
Alice Adriaenssens. Invited Oral presentation at Experimental Biology conference; Orlando, US. 2019
Rachel Foreman: poster at the BBSRC student symposium (Cambridge) 2020
Frank Reimann 2020 Exploring GIP physiology and pharmacology; Virtual meeting hosted by Lilly Research Labs, Indianapolis Eli Lilly symposium; invited speaker
Fiona Gribble Sept 2020 Invited speaker, Symposium for Warren Alpert Prize, Harvard, US
Fiona Gribble Oct 2020 Keynote speaker, Australia and New Zealand Obesity Society
Fiona Gribble Nov 2020 Invited speaker, Cambridge Gastroenterology seminar series, UK
Alice Adriaenssens SSIB 2021: accepted talk; Follow up = won Harry Kissileff prize for best talk, invitation to contribute to Appetite journal
Alice Adriaenssens ADA 2021:  invited talk for 'New turf for the other incretin' Diabetes journal symposium; Follow up = invitation to contribute opinion piece in Diabetes, Feature article in 'ADA Meeting News'
Jo Lewis Oral presentation at BSN/SFE, online 2021
Frank Reimann 2021 Perelman School of Medicine University of Pensilvania Institute for Diabetes, Obesity and Metabolism/ Diabetes Research Centre Virtual Seminar Serious: invited speaker
Frank Reimann 2021 Virtual DeWitt Seminar Series Columbia University New York; invited speaker
Fiona Gribble Dec 2021 Harvard Grand Round, Cambridge, US
Fiona Gribble Nov 2021 Foster talk, Department of PDN, Cambridge, UK
Fiona Gribble Jul 2021 Michael de Burgh Daly Prize Lecture, Physiological Society, UK
Fiona Gribble Apr 2021 Invited speaker, Milner Institute, Cambridge, UK
Fiona Gribble Jan 2021 Invited speaker, Cambridge Endocrinology Society, UK
Fiona Gribble Jan 2021 Invited speaker, University of Glasgow, UK 
Frank Reimann 2022 University of Innsbruck Neuroscience seminar series; invited speaker
Frank Reimann Sep 2022 ETH Zuerich conference at the Congresso Stefano Franscini Ascona; oral presentation
Alice Adriaenssens Poster Presentation, Society for the Study of Ingestive Behaviour Annual Meeting, Portugal/Hybrid format, Jul 2022
Alice Adriaenssens Sep 022 ETH Zuerich conference at the Congresso Stefano Franscini Ascona; oral presentation
Alice Adriaenssens Sep 2022 Helmholtz Centre Munich annual Diabetes conference – invited speaker; AEA won the HEIDI (Helmholtz Young Investigator in Diabetes) award.
Fiona Gribble: Oct 2022 Invited speaker, Keystone conference Neuroimmunometabolism and Gut Systemic Axis, Breckenridge, US
Orla Woodward: Oct 2022 oral presentation and poster (won one of the travel awards), Keystone conference Neuroimmunometabolism and Gut Systemic Axis, Breckenridge, US
Fiona Gribble Sep 2022 Invited speaker, Metabolism in Action, Copenhagen, Denmark
Fiona Gribble Jun 2022 Invited speaker, Microbiota-Gut-Brain Axis and Eating Behavior symposium, Rennes, France
Fiona Gribble May 2022 Keynote speaker, International Conference on Food Digestion, Cork, Ireland
Christopher Smith oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Nunzio Guccio oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Constanza Alcaino oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Yining Xu oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Jo Lewis oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland (won best oral presentation prize)
Jo Lewis oral at EASD annual Meeting 2022, Stockholm, Sweden
Alice Adriaenssens oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Orla Woodward oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Frank Reimann on behalf of Danae Nuzzaci oral at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Elisabeth O'Flaherty Rottenberger poster at Incretin Study Group Meeting 2022 Lausanne, Switzerland
Fiona Gribble – invited presentation at glucagon meeting Copenhagen Denmark, Oct 2022
Fiona Gribble - Invited speaker, Keystone conference Neuroimmunometabolism and Gut Systemic Axis, Breckenridge, US, Oct 2022
Orla Woodward – oral and poster presentation, Keystone conference Neuroimmunometabolism and Gut Systemic Axis, Breckenridge, US, Oct 2022 
Fiona Gribble - Invited speaker, 100 years of glucagon symposium, Copenhagen, Nov 2022
Frank Reimann – invited speaker 22nd IUNS-ICN International Congress of Nutrition in Tokyo/ Japan, Dec 2022
Frank Reimann - Invited speaker at the Intramural Research Program’s Metabolism Interest Group at the NIH/ Betheshda, Feb 2023 
Alice Adriaenssens - Invited speaker, FMP Berlin, Germany, Mar 2023  
Frank Reimann - Diabetes UK Annual, Liverpool;  Dorothy Hodgkin Prize lecture, Apr 2023 
Fiona Gribble - 3 invited talks at Digestive Diseases Week, Chicago, May 2023
Frank Reimann – invited speaker Universidad San Francisco de Quito conference: Frontiers in Neuroscience II: How the Brain Senses; invited speaker, May 2023
Frank Reimann – invited speaker, Gastronauts meeting Galapagos Islands in Ecuador at the USFQ Galapagos Research CenterSt. Christobal, June 2023
Orla Woodward – poster presentation, Gastronauts meeting Galapagos Islands in Ecuador at the USFQ Galapagos Research CenterSt. Christobal, June 2023 (best poster ward)
Elisabeth O’Flaherty Rottenberger – poster presentation, Gastronauts meeting Galapagos Islands in Ecuador at the USFQ Galapagos Research CenterSt. Christobal, June 2023
Alice Adriaenssens - Invited Keynote Speaker Helmholtz Diabetes Centre Retreat, Jun 2023             
Frank Reimann – invited speaker at Sleeve gastrectomy wıth transıt bıpartıtıon: from bedsıde to bench meeting at European Genomic Institute for Diabetes (EGID) Lille/France, June 2023
Jo Lewis – oral presentation (New investigator award) at the Annual Meeting of the Society for Ingestive Behevaiour, Portland, USA, July 2023 
Fiona Gribble - Invited speaker, NIH - Diabetes Research Virtual Seminar Series (DRVSS), US, July 2023
Alice Adriaenssens - Invited speaker for SSIB Annual Meeting GIP Symposium, USA, Jul 2023         
Paula-Peace James-Okoro - Poster Presentation at the IMS-MRL Student Symposium, 6th July 2023
Alice Adriaenssens - Invited speaker for Helmholtz Diabetes Meeting, Germany, Sep 2023
Fiona Gribble - Keynote speaker, Lund University Diabetes Centre retreat, Sweden, Sep 2023
Fiona Gribble - Symposium speaker, EASD Annual Professional Meeting, Germany, Oct 2023
Paula-Peace James-Okoro - 1 min Flash Talk and poster presentation at the SCM DTP-MR & MRC DTP Student Symposium, 2nd November 2023




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?
	
I personally (Frank Reimann) have not done so, as it is not my strength. Fiona Gribble, with whom I jointly run the group, however, regularly participates in the Cambridge Science festival. Many members of my group have visited schools in outreach project and also participated in the Science festival. My PhD student Orla Woodward presented our work with Rxfp4-Cre mice at the STEM for BRITAIN scientific poster competition and exhibition 2022, which has been held in Parliament since 1997, and is organised by the Parliamentary & Scientific Committee and won the Nutrition Society prize, awarded "in recognition of scientific excellence at an early career stage in nutritional science". 



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?
	See above







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.

	Two amendments were granted:
1) January 2021: Addition of another non-schedule 1 method of killing, "perfusion without fixative (AC), followed by confirmation of death using one of the confirmatory methods in schedule1" to optimise our brain slice preparation for live cell imaging and electrophysiology.
2) June 2021: Adding protocol12 to enable work with germ free animals. In fact we have only performed very few experiments with germ free animals due to the limited capacity of the new facility in AMB. However, we are planning to keep this protocol to enable future work.





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.

	
The following condition18 were filed:
UniversityofCambridge_PE50F6065_Reimann_16_10_2019 (protocol7, Jo Lewis)
210929eof Project_Licence_Standard_Condition_18_Notification_form (protocol7, Elisabeth O’Flaherty Rottenberger)
UniversityofCambridge_PE50F6065_Reimann_25_10_2021_sc18 (protocol10, Alice Adrianssens)
UniversityofCambridge_PE50F6065_Reimann_11_04_2021 (protocol10, Jo Lewis)
UniversityofCambridge_PE50F6065_Reimann_14_04_2021_sc18 (protocol10, Alice Adrianssens)
UniversityofCambridge_PE50F6065_Reimann_09_08_2021_sc18 (protocol10, Orla Woodward)
UniversityofCambridge_PE50F6065_Reimann_09_08_2021_sc18-1 HOI15Aug21 HOI2-1 (protocol10, Alice Adrianssens)
UniversityofCambridge_PE50F6065_Reimann_25_07_2021 (protocol10, Jo Lewis)
UniversityofCambridge_PE50F6065_Reimann_20220822_sc18 (protocol7, Elisabeth O’Flaherty Rottenberger)
ASRU_UniversityofCambridge_PE50F6065_Reimann_12092023_sc18 (protocol 10; Jo Lewis)



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).

	Not applicable



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).

	Not applicable



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.)?

	Covid19 has limited our ability to perform experiments and required culling of animals before they had finished all their procedures – the latter had relatively small impact on research in our group.
During this licence period we had to rederive all our strains into AMB.






6 Retrospective Assessment:  

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

	Completed copy of this form
	Updated 02nd Feb.2024

	Copies of Condition 18 reports (if applicable)
	Should be with you anyway (up to Oct 2022 were included in the email sending the preliminary version) 

	Copies of 3Rs publications (if applicable)
	No applicable







For UBS office use only:
	
	Date

	1. Retrospective assessment form sent to project licence holder
	Prelim sent 17/10/2022
Updated: 02/02/2024

	2. Retrospective assessment 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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