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 David Belin
	

	Contact details:
Address & tel.


	Department of Psychology,
Downing Street CB2 3EB, 
Cambridge, UK
+441223765292
	

	Project No.
	PP1640266

	Project title
	Biobehavioural basis of vulnerability to impulsive/compulsive spectrum disorders - Optimisation and service protocols

	Project purpose
	To optimise procedures and produce GA rats for use on other project licences held by the group.



	Date licence was granted
	12th June 2020

	Date of retrospective review is sent to the PPLh
	14th May 2025




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
	Rats
	Non-Recovery
	150
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	5th year
	10
	
	
	
	
	10

	
	
	
	
	6th year
	
	
	
	
	
	

	
	
	
	
	Total
	10
	
	
	
	
	10

	2
	Rats
	Moderate
	150
	1st year
	
	
	
	20
	
	20

	
	
	
	
	2nd year
	
	
	
	47
	
	47

	
	
	
	
	3rd year
	2
	
	
	54
	
	56

	
	
	
	
	4th year
	
	
	
	6
	
	6

	
	
	
	
	5th year
	
	
	
	2
	
	2

	
	
	
	
	6th year
	
	
	
	8
	
	8

	
	
	
	
	Total
	2
	
	
	136
	
	138

	3
	Rats
	Mild
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	5th year
	
	
	
	
	
	

	
	
	
	
	6th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Whole Total
	148


*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? 	YES   NO
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).

	None






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

	1
	0

	2
	0

	3
	N/A



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
	Protocol used mainly for training students and the Post Doc competent to train left the lab

	3
	With COVID 19 hitting us in the early stages of the licence and then the MHV problems in the CAF we have not initiated any experiments that required breeding. However, this should not detract from the fact that it is an experimental need I will likely have in the future.



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:
N/A



	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:
N/A





2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	
N/A




2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					         YES    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:
	
I am a strong advocate of open science and I think any research output, especially transgenic lines, should be widely available to the community. Not only is this an important step towards impact, but it also contributes to the 3Rs as it minimises duplications in efforts and the usage of animals involved in the development of similar lines. 





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.
	
N/A. This is a support licence. We undertook such activities in the context of my main experimental licence: PP0463796




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

	Species
	Source
	Approx. percentage

	Sprague Dawley Rats
	Charles River Laboratories
	100%

	
	
	



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.
	The nature of our work requires the assessment of complex animal behaviours across sexes and at the individual level. This cannot be replaced, at least not yet.





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.
	This optimisation licence has enabled us to identify adequate parameters to carry out intracranial surgeries that are well known for the high incidence of death they incur (above 20/30%), namely cannulation or manipulation of the Locus Coeruleus, a brainstem nucleus located under a venous sinus. With our troubleshooting we have managed to bring this rate to 0. We have also been able to optimise virus titres and injection coordinates for several experiments enabled by my main experimental PPL. Overall, the optimisation of these procedures enabled by this licence has helped us to substantially reduce the number of animals used on the main experimental licence.





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

Please explain:
	
Not yet.




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.

	Brain cannulation
Insertion of a temporary injector
Administration of substances to the brain
Intracerebral injection of viral tracer or cell tracer molecules (alone or in combination)
Neuronal recording
Implantation of electrodes
Electrophysiological Recording
Administration of substances (Intraperitoneal)
Catheterisation
Single housing
Food Restriction
Terminal anaesthesia
Perfusion Fix
Decapitation









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

	Extremely successful





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

	
None




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 have not refined our techniques or models per se as this has been done under my main experimental licence, but this licence has enabled us to optimise our intracranial procedures (not necessarily our techniques) when applied to a specific brain target. This is, I believe, an important distinction. 





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

If not, why?
	
We work in close collaboration with UBS staff and monitor our animals on a daily basis. We weigh them several times per week if not each day, especially around intracranial surgeries. All observations are recorded in our centralised online database, and following the recent introduction of welfare monitoring through MCMS, we are in the process of adopting this strategy. All our observations are recorded alongside the behavioural or physiological assessment of each animal in order to maximise traceability. 





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?
	
N/A. This was done in the context of my main experimental licence.




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.

	
- decapitation
- perfusion fixation




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).

	This is a maintenance and optimisation licence, the purpose of which was to support the experimental work we undertook over the past five years enabled by the main licence to which the present one is paired. 
As such, the objectives of this licence were 
1) Optimisation of procedures and experimental designs prior to use in experiments conducted on our other licences
2) Production of demand matched GA rats
Objective 1 has been particularly successful in supporting the main objectives of our research over the past five years, namely to further knowledge by identifying:
a) the neural circuits within the corticostriatal circuitry and beyond, that contribute to the emergence of maladaptive habits in vulnerable individuals. 
 we have demonstrated that the acquisition of cue-controlled drug seeking depends on the neurons in the basolateral amygdala that project to the core of the Nucleus accumbens. We have further shown that incentive habits contribute to the development of a heightened vulnerability to relapse under negative urgency, a process mediated by a transient recruitment of the goal-directed posterior dorsomedial striatum-dependent system even in individuals with a long history of anterior dorsolateral striatum dopamine-dependent habitual cue-controlled drug seeking.
We have characterised that in drug naïve rats the future tendency to develop compulsive incentive cocaine seeking habits is characterised by behavioural stickiness-related functional hypoconnectivity between the prefrontal cortex and posterior dorsomedial striatum in combination with impulsivity-related structural alterations in the infralimbic cortex, anterior insula and nucleus accumbens. 
We have sown that baclofen, decreases compulsive alcohol drinking in rats characterised by altered levels of expression of the GABA transporter GAT3 in their amygdala. 
Beyond adaptations within neural circuits, we have identified striatal astrocytes as potential mediators of the functional transitions from the ventral to the dorsolateral striatum that underlie the development of incentive drug seeking habits and that profound sex differences exist in the cellular mechanisms by which astrocytes contribute to these neural systems adaptations. 
b) the role of interoception, and its underlying insula-dependent brain mechanisms to the response to stress and the development of adaptive and maladaptive coping strategies, including drug use. 
 we have demonstrated that the anterior insular cortex influences the loss of control over heroin self-administration. We have also demonstrated that the insular cortex in the rat follows the same hierarchical organisation as that shown in humans, and that rats engage functionally their anterior insular cortex when they use internal states to guide their behaviour.
c) the cellular and neural mechanisms, especially the role of noradrenergic mechanisms in the ventral striatum, amygdala and the insula, that mediate the influence of stress on the development of compulsivity. 
 we have identified a noradrenergic neuronal ensemble in the locus coeruleus that emerges only in individuals that are vulnerable to losing control over their coping strategy, manifested as the development of hyperdipsia under a schedule-induced polydipsia procedure.
We have further demonstrated that the development of hyperdipsia is associated with a specific transcriptomic signature in the nucleus accumbens shell that involves dopaminergic and noradrenergic markers. In the same study we demonstrated that the selective noradrenaline reuptake inhibitor atomoxetine, a first line medication for ADHD, potentiates compulsive coping in individuals with established hyperdipsia, thereby offering new insights into the mechanism by which this treatment may provoke compulsions in vulnerable individuals. More recently, we have demonstrated that each cell type of the nucleus accumbens expresses noradrenergic receptors, thereby suggesting a widespread control of ventral striatal function by that monoamine.
d) the common neural and cellular basis of compulsivity across the nosological boundaries of ICSDs. 
We have identified that coping responses eventually become habitual and mediated by aDLS-dopamine-dependent mechanisms as drug seeking habits do and identified neural circuits that overlap between Obsessive/compulsive Disorder and Substance Use Disorder.




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.).

	
N/A




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 licence has enabled us to refine our intracranial procedures and decrease the overall number of animals used in my main experimental project licence. 




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?

	
N/A




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)?  
	
Yes, we have established Fibre Photometry and RNAscope technologies in the lab over the course of the past five years, which enables us to investigate and visualise the activity (in behaving rats in the case of Fibre Photometry) of genetically identified cells or circuits with a resolution we could not achieve previously.




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. Hynes T, Chamberlain S, Bowden-Jones H & Belin D (2025) A Roadmap for Transformative Translational Research on Gambling Disorder in the UK. Neurosci Biobehav Rev 171 106071, 10.1016/j.neubiorev.2025.106071
2. Cramoisy S, Cabeza L, Ramadan B, Houdayer C, Haffen E, Belin D, Peterschmitt Y, Bourasset F (2025) Cumulative effect of stress on decisional exploration-to-exploitation switch assessed through a gambling task in female mice. Brain Research 1854:149546. Doi: https://doi.org/10.1016/j.brainres.2025.149546
3. Fouyssac M, Hynes T, Belin-Rauscent A, Joshi D & Belin D (2025) Incentive cocaine-seeking habits and their compulsive manifestation emerge after a downregulation of the dopamine transporter in striatal astrocytes European Journal of Neuroscience 61(5) e70054. Doi: 10.1111/ejn.70054
4. Hytner S., Josselin D., Belin D* & Bowden-Jones H* (2025) Myths and Facts about Alcohol Use Disorder: A Delphi Consensus Study. Brain Communications, 7(1) fcaf035. DOI: 10.1093/braincomms/fcaf035 *: co-last authors
5. Hytner S, Josselin D., Belin D* & Bowden Jones O.* (2024) Challenging the public stigma of alcohol use disorder in the UK using video ’education’ and ’contact’ interventions: a pilot study., Internal Journal of Mental health and Addiction, In Press, doi: 10.1007/s11469-024-01393-y. *: co-last authors
6. Marti-Prats L, Belin D (2024) A procedure to characterize the individual tendency to rely on alcohol to cope with distress in the rat as a model of exacerbated vulnerability to alcohol use disorder. Brain Communications 6(3) fcae169
7. Hynes T, Fouyssac M, Puaud M, Chernoff C, Stiebahl S, Belin D (2024) Pan-striatal reduction in the expression of the astrocytic dopamine transporter precedes the development of dorsolateral striatum dopamine-dependent incentive heroin seeking habits, European Journal of Neuroscience 59(10) 2502-2521
8. Robbins TW, Banca P, Belin D (2024) From compulsivity to compulsion: the neural basis of compulsive disorders, Nature Reviews Neuroscience 25(5) 313-333, https://doi.org/10.1038/s41583-024-00807-z
9. Magnard R, Fouyssac M, Vachez Y, Cheng Yifeng, Dufourd T, Boulet S, Janak P, Belin D*, Carnicella S* (2022) Pramipexole restores behavioral inhibition in high impulsivity rats through a paradoxical modulation of frontostriatal networks. Science Translational Psychiatry 14(1) 86-92. *: co-last authors
10. Marti-Prats L, Giuliano C, Domi A, Puaud M, Pena-Oliver Y, Fouyssac M, McKenzie C, Everitt BJ, Belin D (2023) The development of compulsive coping behavior depends on the engagement of dorsolateral striatum dopamine-dependent mechanisms. Molecular Psychiatry 28(11) 4666-4678, https://doi.org/10.1038/s41380-023-02256-z. Altmetric score: 2
11. Jones JA, Belin-Rauscent A, Jupp B, Fouyssac M, Sawiak SJ, Zhukovsky P, Hebdon L, Velazquez Sanchez C, Robbins TW, Everitt BJ, Belin D*, Dalley JW* (2023), Neurobehavioral precursors of compulsive cocaine-seeking in dual fronto-striatal circuits. Biological Psychiatry GOS 4(1) 194-202, doi: doi.org/10.1016/j.bpsgos.2023.06.001, *: co-last authors
12. Dampuré J, Agudelo-Orjuela P, Van Der Meij M, Belin D* & Barber H* (2023), Electrophysiological signature of the interplay between habits and inhibition in response to smoking-related cues in individuals with a smoking habit: an ERP study. European Journal of Neuroscience 57(8) 1335-1352, doi:https://doi.org/10.1111/ejn.15942, *: co-last authors. Altmetric score: 4
13. Velazquez-Sanchez C, Muresan L, Marti-Prats L, Belin D (2023), The development of compulsive coping behaviours is associated with a downregulation of Arc in a Locus Coeruleus neuronal ensemble, Neuropsychopharmacology 8 653-663, doi: https://doi.org/10.1038/s41386-022-01522-y. Altmetric score: 6
14. Spires-Jones T & Belin D, Impact fact(or) fiction? – Editorial (2022), Brain Communications 4(6), https://doi.org/10.1093/braincomms/fcac261.
15. Jadhav K, Jamot B, Deroche-Gamonet V, Belin D* & Boutrel B* (2022), Addicted or not? A new machine learning-assisted tool for the diagnosis of addiction-like behavior in individual rats. European Journal of Neuroscience, 56(11)6069-6083. PMID: 36215170, *: co-last authors. RCR: N/A, Altmetric score: 9
16. Fouyssac M, Pena-Oliver Y, Puaud M, Lim N, Giuliano C, Everitt BJ & Belin D (2022) Negative urgency exacerbates relapse to cocaine seeking following abstinence, Biological Psychiatry 91(12) 1051-1060, doi: 10.1016/j.biopsych.2021.10.009. PMID: 34922736, RCR: N/A, Altmetric score: 43
17. Bonetto G, Belin D* and Karadottir R.T.* (2021), Myelin: A gatekeeper of activity-dependent circuit plasticity?, Science, 12;374(6569):eaba6905, doi: 10.1126/science.aba6905, PMID: 34618550, *:co-last authors. RCR = 2.09, Altmetric score: 74
18. Giuliano C, Puaud M, Cardinal R.N, Belin D*, Everitt BJ* (2021) Individual differences in the engagement of habitual control over alcohol seeking predicts the development of compulsive alcohol seeking and drinking, Addiction Biology, e13041. doi: https://doi.org/10.1111/adb.13041. PMID: 33955649 *: co-last authors. RCR: N/A, Altmetric score: 4
19. Cabeza L, Ramadan M, Giustiniani J, Houdayer C, Pellequer Y, Gabriel D, Fauconnet S, Haffen E, Risold PY, Fellmann D, Belin D, Peterschmitt Y (2021) Chronic Exposure to Glucocorticoids Induces Suboptimal Decision-Making in Mice, European Neuropsychopharmacology, doi: https://doi.org/10.1101/2020.09.11.293217, PMID: 33531260. RCR: N/A Altmetric score: 1
20. Marti-Prats L, Belin-Rauscent A, Fouyssac M, Puaud M, Cocker P, Everitt BJ, Belin D (2021) Baclofen decreases compulsive alcohol drinking in rats characterised by reduced levels of GAT-3 in the central amygdala, Addiction Biology, e13011, doi: https://doi.org/10.1111.adb/13011. PMID: 33527681, RCR: N/A, Altmetric score: 9
21. Fouyssac M, Puaud M, Ducret E, Marti-Prats L, Vanhille N, Ansquer S, Zhang X, Belin-Rauscent A, Giuliano C, Houeto JL, Everitt BJ, Belin D (2020) Environment-dependent behavioral traits and experiential factors shape addiction vulnerability. European Journal of Neuroscience, 53(6) 1794-1808, doi: 10.1111/ejn.15087. PMID: 33332672, RCR = 1.51 Altmetric score: 20
22. Puaud M, Higuera-Matas A, Brunault P, Everitt BJ, Belin D (2020) The Basolateral amygdala--> Nucleus Accumbens core circuit mediates the conditioned reinforcing effects of cocaine-paired cues on cocaine seeking, Biological Psychiatry, 89 (4) 356-365. PMID: 33040986, RCR = 2.68, Altmetric score: 13
23. Joshi D, Puaud M, Fouyssac M, Belin-Rauscent A, Everitt BJ, Belin D (2020) The anterior insular cortex in the rat exerts an inhibitory influence over the loss of control of heroin intake and subsequent propensity to relapse. European Journal of Neuroscience, 52 (9), 4115-4126, doi: https://doi.org/10.1111/ejn.14889, PMID: 32619042. RCR = 0.64, Altmetric score: 11


	Publications pending, or under review:
24. Chernoff CS, Belin-Rauscent A, Puaud M, Torrisi SA, Fouyssac M, Németh B., Yu C, Higuera-Matas A, Jones S.* & Belin D* (2024) Atomoxetine exacerbates compulsive coping behaviour, which goal-tracker rats do not develop.  bioRxiv, 2024.2010.2008.617254.
25. Puaud M, Joshi D, Wright A, Ho V, Belin-Rauscent A, Fouyssac M, Everitt BJ, Peterschmitt Y, Belin D (2025) The use of internal states to guide behaviour is associated with functional engagement of the anterior insula in the rat. E-Neuro, Submitted.
26. Gonzalez-Prada JE, Liu S, Jones CF, Chernoff C, Bright D, Mortensen M, Shang, C., Nestorow S, Kasaragod VB, Chen W, Villeminot Y, Dunn AWE. Soltani A, Turner RJ, Duggan NM, Yuan Y, Wahid AA, Hardwick SW, Scott,S, Chirgadze DY, Pardon E, Steyaert J, Radu Aricescu A, Paulsen O, Belin D, Smart TG, Miller PS.et al. Molecular mechanisms of action of GABAA receptor VHHs that modulate anxiety (2025) Cell Submitted.


	Presentations at scientific meetings:

Invited lectures at prestigious institutions (DB):
2021. Amygdalo-striatal mechanisms of compulsive habits: relevance for our understanding of addiction, University of Geneva, Switzerland
Corticostriatal basis of compulsive drug seeking habits, Foster talks series, department of PDN, Cambridge.
2023	The Behavioural Neuroscience of Compulsivity, Adrian Seminar, department of PDN, Cambridge.
2022	University of Florida Center for Addiction Research and Education. The psychological and neural basis of incentive habits: new insights into our understanding of addiction
2022	INSERM Institut de Neurobiologie de la Méditéranée, The psychological and neural basis of incentive habits: new insights into our understanding of addiction (hosted by Olivier Manzoni) 
sis of incentive habits: new insights into our understanding of addiction (hosted by Marek Schwendt) 
2021	World Wide Seminars in neuroscience-Addiction, Addiction: the compulsive pursuit of a behaviour, not only the drug (hosted by C. Luscher) 
2021	Barcelona PRBB Biomedical Research Park seminar series: Addiction: the compulsive pursuit of a behaviour, not only the drug (hosted by Arnau Busquets) 

Invited talks/keynote lectures at international or national conferences (DB)
2026	On the multifaceted nature of compulsive drug-seeking habits in addiction: insights from preclinical research, GRC addiction, Spain  
2025	On the multifaceted nature of compulsive drug-seeking habits in addiction: insights from preclinical research, Plenary lecture, Congrès de l’Albatros, Paris, France  
2025	On the multifaceted nature of compulsive drug-seeking habits in addiction: insights from preclinical research, 8th Cambridge Neuroscience symposium, Cambridge, UK  
2025	Sex-dependent control by striatal astrocytes of the neural systems mediating the development of compulsive drug-seeking habits: relevance for our understanding of addiction, Cambridge Neuroscience Symposium, Cambridge, UK
2023	FENS regional meeting, Algarve, Portugal
2023	Impulse Control and Optimal Decision Making Depend on Dynamic Changes in Functional Interactions in a Prefrontal-Insulo-Amygdalar System, Meeting of the Society of Biological Psychiatry, San Diego, USA
2021	Albatros-WAADD international meeting, presidential lecture: is drug addiction really about the drug? Role of incentive habits in compulsive drug seeking and relapse, Paris, France.
2021	Europad 14th European Congress: Behavioural and Neural Basis of the Individual Vulnerability to Develop Compulsive Heroin Seeking Habits, Grenoble, France.
2021	WorldWide Seminars in Addiction: Addiction: the compulsive pursuit of a behaviour, not the drug. 
2020	Cambridge Neuroscience Interdisciplinary Seminar: Social deprivation, coping and drugs: a bad cocktail in the COVID-19 era: evidence from preclinical studies

Poster presentations
· Lee, C.PI.*, Innes, J., Peterschmitt, Y., Joshi, DD., Chernoff, C.S., Hynes, T.,Belin. D (April 2025). Sex-dependent effect of N-Acetylcysteine on performance in The Rat Gambling Task: implications for translational research in Gambling Disorder. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Joshi DD, Puaud M, Belin D. (April 2025). The subjective and motivational effects of heroin depend on peripheral opioidergic mechanisms. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Marshall M.J*, Stiebahl S*, Puaud M, Jones S, Belin D. (April 2025). Cellular basis of the functional disengagement of the basolateral amygdala in prolonged cue-controlled drug seeking. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Chernoff, C.S*, Belin-Rauscent, A., Puaud, M., Torrisi, S.A., Fouyssac, M., Németh, B., Yu, C., Higuera-Matas, A., Jones, S. & Belin, D. (2025 April). Pavlovian- and noradrenaline-dependent mechanisms of compulsive coping behaviour. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Hynes T, Puaud M, Michaud L, Chernoff C, Joshi D, Fouyssac M, Sun L, Belin D. Astroctytes gate the intrastriatal shift underlying the development of incentive heroin seeking habits in a sex-dependent manner. ECNP meeting, Milan (Italy), Sept. 2024
· Hynes, T., Puaud, M., Michaud, L., Chernoff, C., Joshi, D., Fouyssac, M. & Belin, D. (2024 September). Striatal astrocytes gate the intrastriatal shift underlying the development of incentive heroin-seeking habits in a sex-dependent manner. Poster presentation at the European College of Neuropsychopharmacology (ECNP) 2024, Milan, Italy
· Hynes, T., Fouyssac, M., Puaud, M., Everitt, B. & Belin, D. (2023 November). Striatal astrocytic mechanisms underlying the development of incentive habits for heroin. Poster presentation at Society for Neuroscience 2023, Washington DC, USA.
· Hynes, T., Fouyssac, M., Puaud, M., Everitt, B. & Belin, D. (2023 July). Drug self-administration alters the expression of dopamine transporter in striatal astrocytes. Poster presentation at the International Behavioural Neuroscience Society (IBNS) Congress 2023, Niagara Falls, Canada.
· Fota, C., Michaud, L., Puaud, M., Chernoff, C., Joshi, D., Sun, S., Grabrysiak, M., Michalska, E., Fouyssac, M., Hynes, T., & Belin, D. (2025 April). Sex differences in the striatal astrocytic transcriptome are associated with a sexually dimorphic astrocyte-mediated recruitment of incentive heroin-seeking habits. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Hynes, T., Bowden-Jones, H., Chamberlain, S. & Belin, D. (2025 April). A roadmap for transformative translational research on gambling disorder in the UK. Poster presentation at the Cambridge Neuroscience (CNS) Conference 2025, Queens College, Cambridge, UK.
· Chernoff, C. S.*, Belin-Rauscent, A., Puaud, M., Torrisi, S. A., Fouyssac, M., Németh, B., Yu, Z., Higuera-Matas, A., & Belin, D. (2024 September). Pavlovian- and noradrenaline-dependent mechanisms of compulsive coping behaviour. Poster presentation at the international conference European College of Neuropsychopharmacology (ECNP) 2024, Milan, ItalyHynes T*, Fouyssac M*, Puaud M, Chernoff C, Everitt BJ, Belin D (*co-first). Striatal astrocytic mechanisms underlying the development of incentive habits for heroin. SFN meeting, Washington DC (US), Nov. 2023.
· Fouyssac M, Pena-Oliver Y, Puaud M, Lim N, Giuliano C, Everitt BJ, Belin D. Negative urgency exacerbates relapse to cocaine seeking after abstinence. SFN meeting, virtual, Nov. 2021.
· Fouyssac M, Belin-Rauscent A, Siddle M, Puaud M, Ducret E, Everitt BJ, Belin D. Biobehavioural signature of the compulsive relapsing nature of heroin addiction in the rat. SFN meeting, virtual, Nov. 2021.
· Fouyssac M, Pena-Oliver Y, Puaud M, Giuliano C, Everitt BJ, Belin D. Biobehavioural basis of the flexible inflexibility that characterises maladaptive drug-seeking at relapse. SFN Global Connectome meeting, virtual, Jan. 2021.
· Marti-Prats L, Giuliano C, Belin-Rauscent A, Fouyssac M, Velazques-Sanchez C, Zhang X, Everitt BJ, Belin D. Involvement of the kappa opioid system in the exacerbation of the vulnerability to develop compulsive alcohol drinking by the use of alcohol as a coping strategy. SFN meeting, virtual, Nov. 2021.
· Puaud M, Joshi D, Wright A, Ho V, Fujita M, Everitt BJ, Fouyssac M* & Belin D* (*co-last). The reliance on internal states to guide instrumental behaviour in the rat is associated with the functional recruitment of the anterior insular cortex. SFN meeting, virtual, Nov. 2021.
· Fouyssac M, Puaud M, Siddle M, Everitt BJ, Belin D. Behavioural and neurobiological basis of the individual vulnerability to develop compulsive heroin seeking behaviour. SFN Global Connectome meeting, virtual, Jan. 2021.
· Marti-Prats L, Giuliano C, Belin-Rauscent A, Fouyssac M, Velazques-Sanchez C, Zhang X, Everitt BJ, Belin D. The vulnerability to develop compulsive alcohol drinking as a coping strategy is mediated by the kappa opioid system. SFN Global Connectome meeting, virtual, Jan. 2021.
· 



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?
	I have been involved in several outreach and public engagement activities. Notably, I contributed to a podcast series on: Podcast for alcohol-free lifestyle - The science behind why quitting alcohol is so hard (2024):
https://podcasts.apple.com/us/podcast/alcohol-free-lifestyle/id1518416850?i=1000668650813. Several videos are available on Youtube. 
I have also collaborated with Daniel Cossette (infusion physical theatre, www.infusionphysicaltheatre.net) on a contemporary dance show “Soothe” about the three systems of emotion performed in theatres across the country.
I contributed to two Q&A sessions in the context of Cambridge Festival in 2024 and a performance at the Junction in June 2024.
I have also co-authored a piece for the French media MAAD which I expected to be published online soon: https://www.maad-digital.fr/articles/?_categories=addiction
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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.

	
None




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.

	
None




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).

	
None




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

	
None




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

	
None







6 Retrospective Review:  

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

	Completed copy of this form
	19/05/2025

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	15/03/2024

	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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