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:
	[bookmark: _Hlk206421994]Dr Elisa Galliano
	

	Contact details:
Address & tel.


	Assistant Professor in Neuroscience
Department of Physiology, Development and Neuroscience
Physiological Laboratory 
Downing Street
Cambridge CB2 3EG
University of Cambridge 
Tel: 01223 768039
	

	Project No.
	[bookmark: _Hlk206422005]PP0165908

	Project title
	[bookmark: _Hlk206422048]Impact of sensory and electrical activity on neuronal function

	Project purpose
	To investigate how different activity-induced plastic changes in shape and electrical activity impact neurons and neural networks, how they are employed to sustain different behavioural needs, and how they could be harnessed to counteract disease. The project will mainly focus on the olfactory system, the part of the brain that encodes smells, and on a class of neurons called dopaminergic, which are important for sensory processing, movement and motivation.



	Date licence was granted
	22nd June 2021

	Date of retrospective review is sent to the PPLh
	31st March 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
	v
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

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


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

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


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



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




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	50
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	2
	Mice
	Moderate
	50
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	3
	Mice
	Moderate
	20
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	4
	Mice
	Mild
	5000
	1st year
	
	2
	77
	
	1
	80

	
	
	
	
	2nd year
	
	16
	180
	
	
	196

	
	
	
	
	3rd year
	
	30
	187
	
	1
	218

	
	
	
	
	4th year
	
	52
	157
	
	2
	211

	
	
	
	
	Total
	0
	100
	601
	0
	4
	705

	5
	Mice
	Mild
	700
	1st year
	
	
	54
	
	
	54

	
	
	
	
	2nd year
	
	
	69
	
	
	69

	
	
	
	
	3rd year
	
	
	37
	
	
	37

	
	
	
	
	4th year
	
	
	44
	
	
	44

	
	
	
	
	Total
	0
	0
	204
	0
	0
	204

	6
	Mice
	Moderate
	100
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	7
	Mice
	Moderate
	100
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	8
	Mice
	Moderate
	200
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	4
	9
	
	13

	
	
	
	
	4th year
	
	
	
	11
	
	11

	
	
	
	
	Total
	0
	0
	4
	20
	0
	24

	9
	Mice
	Moderate
	50
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	10
	Mice
	Moderate
	30
	1st year
	
	
	
	
	
	0

	
	
	
	
	2nd year
	
	
	
	
	
	0

	
	
	
	
	3rd year
	
	
	
	
	
	0

	
	
	
	
	4th year
	
	
	
	
	
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	Whole Total
	933

	
	
	
	
	
	
	
	
	
	
	


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

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

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	4
	higher
	Four mice older than P5 (0.9%) were unexpectedly found dead in their cage without us doing anything with them (reported as severe). There are no commonalities regarding genotype (4 different lines, none with phenotypic pathology), ages (from 11 days to 48 weeks), animal facility (one in Joint, three in Combined), and period in which this happened (ranging from 2021 to 2025).
This is a very low number across 4 years and different strains and could simply be due to individual variability.

	
	
	




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).

	
There were two cases that resulted in a Standard Condition 18 report (2 out of 24 procedures on protocol 8). Both cases happened when we were first starting with stereotaxic brain surgery under ketamine/xylazine i.p. anaesthesia, working closely with the NVS. The recommended doses proved too high for two animals, and they died before we initiated the surgery, so de facto this resulted in no harm or suffering as was identical as a Schedule 1 via anaesthetic overdose – but the NVS suggested to file the Condition 18 since culling was not the goal for these mice. Since then, working closely with the NVS we optimised the protocol and the NVS changed the recommended doses to the lower border of the bracket.




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

	4
	100 mice (14%) were found dead before P5 (listed as sub-threshold)

	4
	78 mice (13% total; ≈6% before P40) were Sch1 culled because, while not in distress, were badly fighting with cage mates, or were small or had short tails / vaginal septum / cloudy eye or any other slight anatomical difference which rendered them unideal to use, for instance, as breeders.
4 mice older than P5 (0.9%) were unexpectedly found dead in their cage without us doing anything with them (reported as severe, see above).

	8
	2 mice died unexpectedly for anaesthesia overdose during the induction phase prior to surgery (see above), and another 2 were scheduled one during anaesthesia induction because of uneven breathing and with the vet we decided not take a chance



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

	1-3
	Standard protocols included to cover need of rederivation, which was not needed while moving from the Joint to the Combined facility due to lower health status of the Combined.

	4, 5, 8
	Fewer animals used than planned, but still actively working on these at full staffing.

Delays caused by the COVID-19 pandemic (e.g. very reduce stock at beginning of license, reduced lab occupancy for many months) and Joint Animal facility closure with subsequent relocation to CAF and the whole lab to the Physiology Building.
 
We had additional delays with staff recruitment (1 PhD student and 1 MPhil student resigned their posts due to uncertainties around the pandemic; two named postdocs on grants/fellowships, who already had a PIL, declined the jobs for better-remunerated alternatives and we has to advertise broadly, ending up recruiting individuals who needed visas and to acquire a PIL, all things that cause major delays; 2 PhD students were awarded funded studentships but decided to go elsewhere). Additionally, a core staff member took an extended period of leave between 2024 and 2025 (7.5 months in total) for a combination of health and professional placements in companies outside academia which are a mandatory part of their PhD degree.

Moreover, we had major delays with equipment procurement and delivery. For instance, the final major piece of equipment necessary to achieve protocol 9 will be operational from September 2025. We are also doing major work to refine our behavioural setups, which is progressing steadily but slowly since we were unsuccessful in winning NC3Rs funding to recruit a dedicated person. The funding to acquire various major pieces of equipment also came after at least two rounds of applications. 

However, the numbers will increase before the end of the license. We have already planned with postdoc #1 extensive work on protocol 8 for late September (mice bred, surgery room booked). We will keep on working on all the other protocols until the expiration of the licence with three PhD students who are now competent in all relevant techniques. 


	6
	No animals used, experiments planned for year 5.
Given all the major delays detailed above, we prioritized delivering the above protocols over these. 
I have recruited a new PhD student who will start in October 2025 and a third and final postdoc who (visa permitting) will start in January 2026. Together, they plan to start work on this protocols. While they will clearly not achieve all objectives listed there, they should generate enough preliminary data to jumpstart work under a future license.

	7
	No animals used.
Given all the major delays detailed above, we prioritized delivering the above protocols over these. Parts of the scientific objectives were achieved with less invasive labelling in protocols 4-5-8. We are not planning on working on this protocol and the next license will not be focussed on developmental work.

	9
	No animals used, planned experiments in year 5.
See above re delays.
We are starting work on protocol 9 in October (equipment in place by mid September 2025, postdoc #2 in post and with granted PIL). This was written as a pilot protocol and we should be able to deliver this pilot before the end of the license.

	10
	No animals used.
This protocol was planned as a pilot for a collaboration with colleagues working at the clinical school. Unfortunately, it did not pan out because of Covid delays on both sides, and staffing issues. It will not be incorporated in the next PPL application, which will anyway change the focus of the work.



2.6 Have you re-used animals? 								           NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    

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: Unfit for breeding or surplus to requirements


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

Ordered animals (protocol 4): one C57BL6 female from Charles River intended for breeding, but arrived with a vaginal septum. Since then, we only order animals with 'premium quality check' for which the vendor assures appropriate breeding suitability.

Bred animals: 105 mice (11%) were scheduled 1 because surplus or wrong genotype, 78 mice (13%) were scheduled 1 because fighting/small/etc (see above).



2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	
a) We tightly regulate the number of breeding pairs based on experimental requirements. Given the time-sensitive nature of the work that we do (mice of specific genotypes need to be used at defined developmental stages for various experiments) we do not leave pairs together indefinitely, but we pair them up when we are sure that the progeny will be used. We have weekly lab meetings to review and discuss experimental requirements with colony managers and users. 
b) We share excess stock animals with other labs where possible. When all other options are unsuitable and whenever possible, our schedule 1 culled surplus cadavers are used for training (e.g. on brain extraction, or nose plug insertion).
c) We do not generate novel transgenic lines which would benefit from being shared in public repositories. Instead, we use commercially available ones from Jackson Laboratories where all information about transgenes are present. All our animals and the relevant genetic lines are listed on the MCMS database, making it easier for colleagues within Cambridge to become aware of them and arrange sharing.




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

If you have answered YES to any of these questions please elaborate below:
	
a-b) All our breeding colonies are trackable in the MCMS system and are in principle shareable with researchers outside of the University contacting University Biological Services or me directly, however external researchers do not currently have access to the list of colonies in the MCMS system used in Cambridge 
c) We would allow other researchers to use our strains
d) We would allow external researchers to use our strains with MTA where relevant




If you have answered NO to any of these questions please explain why.
	
Users external to the University of Cambridge cannot access the MCMS system. The Francis Crick Institute has a very handy tool called “Mouse Locator” (https://mouse-locator.crick.ac.uk/), publicly available and searchable. I would be happy to share externally information about my lines in a similar way if the University of Cambridge were to set it up.




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    

Please explain/provide examples.
	
We minimize the number of imported animals by sharing lines with local researchers and maintaining colonies locally. So far we have only transported animals from approved facilities in the UK (Charles River laboratories; from a colony at the Anne McLaren Building). We import the minimum number of animals required. We co-house animals as a rule, including in multi-colony groupings for females, unless not possible due to animals fighting (only in rare cases). 





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

	Species
	Source
	Approx. percentage

	Mice
	External (approved suppliers Charles River)
	5%

	Mice
	Bred In local facility
	95%



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

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

	
	
	

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	
No, but with hindsight I should have requested an amendment to decrease the number of animals considering the severity of the Covid-staffing-procurement-moving delay that we experienced. While hoping that such perfect storm of delays will not happen again, I plan to be more reactive to this issue for future licences.




2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									         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?
	
n/a













3Rs:

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

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

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














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

Please explain.
	
We make extensive use of computational analysis to maximize the amount of information extracted from our experimental data and to extend and validate the conclusions that we can draw (see Galliano et al 2021 JNeurosci; Lau et al 2024 EJN; Gadiwalla et al 2025, eNeuro). To further expand on this, we have just initiated a formal collaboration with the Hennequin group at the Department of Engineering.  

We have completed a systematic review and metanalysis of the literature on sensory deprivation, including olfactory deprivation, which has better informed our experimental design (Huang at al 2024 eNeuro). This allowed us to pinpoint key durations of sensory manipulations such as olfactory deprivation and enrichment (e.g., one day vs one week) and thus replace approximately 30 mice.

In March 2025 I have attended a selective workshop at the Allen Institute in Seattle, USA, to learn how to better mine their public datasets of neuron types and gene expression. Using such repository mining, we predict to be able to replace 20 genetically mice which would have been used to generate similar data. In parallel, we release full annotated datasets so that others can mine our results for further metanalysis (all deposited on Apollo or similar repositories) and achieve similar levels of replacement for their own work.

We are also in early talks with local colleagues to include both psychophysics experiments in human participants to strengthen and validate our conclusions on olfactory perception and learning.






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

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	
Yes, we have been able to reduce significantly animal use (and this is also part of the reason for the decreased number of animals used compared to planned beyond the various delays). We did this through a combination of:
1) Collaboration within the group and careful breeding and experimental planning to share litter across experimenters and maximise use of the entire progeny (approx. 35% of transgenic animals bred for specific experiment which were surplus to them due to litter size have been used by other lab members for different experiments).
2) Improved experimental design to use control animals for various experiments (e.g., for both olfactory deprivation and enrichment; approx. 20 animals reduction)
3) Multilevel statistics and nesting of data points on animal to increase our statistical power while taking into account the variability that is not related to the experimental manipulations (Aarts et al. 2014, Nature Neuroscience). For example, a standard t-test would require approx. 10 animals per group, while multilevel statistics nested on subject typically requires 4-6 animals.




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

Please explain:
	
Our research questions require neural and behavioural recordings in acute brain slices or awake behaving animals that would not be possible to address via tissue sharing. While we are not able to share widely with other units who have a higher health status than CAF, we share mouse lines with our colleagues in CAF to avoid duplication of colonies. Moreover, we are able to take surplus C57bl6 animals from units with higher health status (such as AMB) and use them for our research.




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.

	
· Genetic mouse models to target defined cell types or to express indicator or actuators in defined neuronal cell types 
· Viral expression of optogenetic, chemogenetic and imaging probes in mice
· Olfactory manipulation in mice: unilateral naris occlusion and olfactory enrichment
· Neuron birth-dating
· Behavioural studies in mice: sensory detection and discrimination tasks in freely moving mice
· Neuronal recordings in acute slices and (incoming) in vivo




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

	
The use of genetic mouse models and viral expression for cell-type-specific expression of opto/chemogenetic and imaging sensors has been highly successful. It enables experiments that would not otherwise be possible that give detailed insights into circuit mechanisms of vision and learning. For example, we have been able to use cell-type specific activation of dopaminergic inhibitory interneurons and study the effect on olfactory perception. Dysfunction of this cell type has been implicated in anosmia (= lack of sense of smell).

The olfactory manipulation that we use to modulate the amount of smell information that come from the environment have been excellent in giving us a standardized way to induce plasticity in the olfactory areas of the brain. They mimic well the human equivalent of temporary anosmia and smell training (Huang PhD thesis 10.17863/CAM.117081; Wijayathunga et al 2024, ISOT and ECRO 2025 Bilbao).

On the developmental aspects of the work, while we have not yet managed to perform in utero injections in embryo’s brains to label developmentally-defined neurons, we used the well-validated thymidine analogue BrdU provided in the drinking water of pregnant dams to birth-date dopaminergic neurons in developing embryos (McWhinnie et al 2022 and 2025 ECRO conference presentations).

The behavioural studies we performed in mice have been successful. They confirm that mice (microsmatic, nocturnal animals for which smell is their key sense) are capable of complex tasks that model important aspects of behaviours in higher mammals. We also developed novel techniques to monitor freely behaving mice including fully video-based methods coupled with automated behavioural testing (Guillaume et al 2025  ECRO).   

Neuronal recordings: we have successfully used both electrophysiological recordings and optical imaging in ex vivo tissue (acute and perfused brain slices, respectively) to characterize neuronal excitability, connectivity, morphology and protein expression at baseline, after olfactory manipulations, and in different developmentally defined cell subtypes (Lau et al 2024 EJN; Gadiwalla et al 2025 eNeuro; Huang PhD thesis 10.17863/CAM.117081; Galliano et al Chemical Senses, Volume 48, 2023). 
Once the dedicated multiphoton microscope will be installed and fully operational in September 2025, the newly recruited and dedicated postdoc will jumpstart the longitudinal in vivo imaging of neurons via a cranial window over the olfactory areas (protocol 9). By using repeated measurements from the same neurons and we will be able to provide key pilot data from the next license together with power analysis to investigate the neural effects of olfactory deprivation/enrichment/learning on different populations of cells (see Galliano et al 2018 eLife).





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

	
We encountered major the limitations and delays by having to change both animal unit and lab location midway through the license. This was spurred by the closure of the Joint Animal Unit which held our colony and which was located in the Anatomy Building where our lab was based. The mice were moved to the CAF unit in the Physiology Building. To be able to move them to our designated lab experimental areas with dedicated specialised equipment without having to leave the building  (this would prevent return to unit, as well as two people present for each move as per safety rules) we followed the mice and relocated the full lab to the Physiology Building. This entire process involved moving, resetting and revalidating a lot of very complex equipment, as well as having new rooms approved by the HO.

Experimentally, we struggled at times with animal motivation for the behavioural experiments. This was improved by testing in their dark phase of the 24h cycle (mice are nocturnal animals), and we are considering further motivator for the next license such as moderate food restriction.  




3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	
We have further refined the naris occlusion technique by making more standardized nose plugs, which are individually checked under a microscope before insertion (the more standard way to block nostril is via the non-reversible cauterization). Given the interest by the community when we presented this improved technique at olfactory meeting, we are finalizing a methods paper with detailed instructions of how to make and insert the nose plugs (Dorrego Rivas et al 2025).

Inhalation anaesthesia with isoflurane is more refined than injectable ketamine/xylazine anaesthesia because it allows a reactive titration of the dosage and a faster recovery. However standard inhalation anaesthesia is not feasible for experiments where stereotaxic injections are made in the olfactory bulb which is very rostral (part of the snout between the eyes and the nose tip). This is because to secure the mouse and precisely restrain the head, its front teeth are fixed to a “bite” and the anaesthetic gas is provided via a large mask that covers its nose, the entire snout, and large parts of the front of the head, effectively blocking the surgical area. Thus, this type of surgery is traditionally done under injectable anaesthesia. By researching the market and talking to colleagues at other institutions, we identified a refined alternative in “zero dead space” masks: this has a modified “bite” and mask geometry which minimises the coverage of the top of the head and snout. We found the money and purchased this newly developed mask, which we set up and validated in close collaboration with the NVS to be used on our stereotaxic frame. We were thus able to switch from the heavier ketamine/xylazine anaesthesia to isoflurane anaesthesia, and we have noticed a much faster recovery post-surgery as well as no complications. We will provide details of these masks so that our NACWO can share across the university for anyone else who may be doing very “nasal” manipulations.

Since years we have been working on replicating and further refining the behavioural setup called “AutonoMouse” (Erskine et al 2019 Plos One): an automated, self-initiated, multi-animal behavioural testing to probe olfactory performance in a more naturalistic setting. We are now in the final stages of development and we are consulting with an engineer to make the final built. Simultaneously the lead postdoc on this project is preparing the manuscript and parts list, and had been presenting the work - a fully open-science project - at various conferences, where it has been enthusiastically received (Guillaume et al 2024 ISOT and 2025, ECRO).

We are setting up a fully marker-less behavioural tracking and classification with machine learning to follow the animals (e.g. sniffing patterns) without the need to implant sensors (Doyle et al. 2025, ECRO conference presentation, manuscripts in preparation).


Finally we collaborate with the Poort group to refine and implement pipelines that allows to identify cell types imaged in vivo by using post-hoc immunostaining techniques (see Poort et al., 2022 Neuron) and we are planning the next phase which will include extracellular electrophysiological recordings instead of immunostaining. These experiments allow extending the in vivo longitudinal results and maximizing what we can learn from our neural recordings a different levels of analysis, from the network to the molecular. Together we were awarded an equipment grant from the MRC for a confocal microscope with automated stage to further automate and streamline these techniques to benefit translational research in our department. 





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

If not, why?
	



If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	Mice undergoing surgery are monitored, weighed daily and checked using a standardized score sheets for the first 5 days following surgery to help spot any unexpected adverse effects. 

Given the location of the wound (stereotaxic injection in the brain, with wound very close to the neck), in consultation with the CAF chief surgery technician we have modified the protocol to administer analgesic in the days after surgery for group housed animals. To avoid scruffing (and potentially disturbing the wound) for oral gavage, we implemented a system where group-housed mice are temporarily separated in cages empty but for a petri dish holding a small amount of analgesic in peanut bunter mix. We habituated the mice to the taste of peanut butter for a couple of days pre-surgery so they eat it very rapidly in post-op scenario and we can return them to their home. This very short separation prevents fighting.

Staff in the animal unit monitors animals closely and is in close contact with PIL holders about any health observations.  



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

Please explain.
	
We received health advice from the NACWO and NVS on all the cases with adverse effects listed. The end points were appropriate and did not need to be modified.  




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 or perfusion fixation were used when the brain tissue was required for follow up acute slice electrophysiology or immunohistochemistry. Otherwise, a standard schedule 1 method of killing was used. 




Were these killing methods the most refined? 						         YES
Were they the most appropriate for your experimental data?				         YES

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





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

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	
We started to develop methods for automated training of animals and applied for funding from the 3Rs in 3 instances in collaboration with Dr Poort and colleagues at UCL. Unfortunately, we were not yet successful, but we are looking out for future opportunities to secure funding to develop this further. 





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).
	







Scientific Progress and Benefit Achievements:

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

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

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

	
The aim of the project was to investigate how different activity-induced plastic changes in shape and electrical activity impact neurons and neural networks, how they are employed to sustain different behavioural needs, and how they could be harnessed to counteract disease. 

Objective 1: To define how changes in the inputs from the environment (deprivation or enrichment) change shape and function of excitatory and inhibitory neurons born at different time points in the animal life.
Objective 2: To define how these changes at the cellular level, called neuronal plasticity, impact the function of the whole neural network and, ultimately, animal behaviour (e.g. smell perception or discrimination).

We successfully defined baseline properties of excitatory neurons in the olfactory bulb (Gadiwalla et al 2025 eNeuro; Galliano et al 2018 eLife) and building on that we have investigated how changes in the inputs from the environment (deprivation or enrichment) change shape and function of excitatory and inhibitory neurons (Huang 2025 PhD thesis, https://doi.org/10.17863/CAM.117081 and Wijayathunga 2024 MPhil thesis, manuscripts in preparation). We have also begun to understand how these changes at the cellular level, called neuronal plasticity, impact the function of the whole neural network (longitudinal in vivo imaging project led by newly-recruited postdoc Peedikayil-Kurien) and, ultimately, animal behaviour (e.g. smell perception or discrimination; projects led by Guillaume and Doyle, see later section for titles and conference presentations).

Objective 3:To compare dopaminergic neuronal properties across brain areas and test whether it is possible to harness their extensive plastic potential to potentially ameliorate the early stages of Parkinson’s disease.

We have compared dopaminergic neuronal properties across brain areas (Lau et al 2024 EJN), and we are finalizing work on how birth-date (embryonic vs postnatal) is a major factor in defining connectivity and properties of dopaminergic neurons in the olfactory bulb (McWhinnie PhD thesis, submission date December 2025; work presented at various conferences and expected publication by end of the license.




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.).

	
We could not fully deliver the aspects of the project which centred more strongly on diseases: chemical ablation of the olfactory epithelium via methimazole (protocol 6), nigral lesion and loss of smell in the early stages of Parkinson’s disease (protocol 10). This is due to a combination of factors, chiefly the above-detailed extensive delays due to Covid, procurement, staffing, changing of animal unit and lab location, but also because this aspect of the project depended on collaborations which were scuppered by the pandemic. Given these constraints we decided to focus our resources on delivering the core non-disease related aims. 


Conversely, we plan to complete a full olfactory epithelium ablation pilot experiment (protocol 6) before the end of the license because we plan to use this manipulation in the next license as part of a follow-up study on comparing effects of unilateral (nose plug) vs bilateral (methimazole) olfactory deprivation.




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.

	Our research has increased our understanding of the mechanisms of olfactory processing in response to temporary loss or smell or smell overstimulation. Specifically, it has highlighted the importance of dopaminergic inhibitory interneurons, a particular cell type which exists in two developmentally distinct subtypes with very different morphological, physiological and connectivity profiles. In the long term, these results will help develop interventional approaches using optogenetics and chemogenetics to treat olfactory impairments. 
In addition, our work has developed refined research approaches to study olfactory learning in the mouse using ethologically relevant tests.





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?

	
Moving forward we do not foresee pursuing the Parkinson experiments (protocol 10; Objective 3, see above). The ultimate goal was to harness the neurogenic abilities of bulbar dopaminergic neurons to ameliorate Parkinsons symptoms. However, the data gathered and published in Lau et al 2024 EJN also made us rethink the feasibility of using postnatally bon bulbar dopaminergic neurons for transplants in the midbrain. It seems unlikely that they would be good candidates to provide significant benefits in rodent models, let alone humans. We do not plan to include this line of work in the next PPL.




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

If so, what were these and what were/was the benefit(s)?  
	
· Further refining the naris occlusion technique by making more standardized nose plugs, which are individually checked under a microscope before insertion (the more standard way to block nostril is via the non-reversible cauterization). 
· Zero dead space inhalation anaesthesia mask for stereotaxic injection over the olfactory bulb, to replace injectable anaesthesia. 
· Automated, self-initiated, multi-animal behavioural testing to probe olfactory performance in a more naturalistic setting
· Fully marker-less behavioural tracking and classification with machine learning to follow the animals (e.g. sniffing patterns) without the need to implant sensors




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:

Gadiwalla S, Guillaume C, Huang L, White SJB, Basha N, Petersen PH, Galliano E (2025) Ex vivo functional characterization of mouse olfactory bulb projection neurons reveals a heterogenous continuum. eNeuro, 12 (3) ENEURO.0407-24.2025
Full dataset deposited on Apollo (doi.org/10.17863/CAM.114886)

Lau MYH, Gadiwalla S, Jones S, Galliano E (2024) Characterization of identified dopaminergic neurons in the midbrain and olfactory bulb. Eur J Neurosci. doi: 10.1111/ejn.16239. Shared corresponding author. 
Full Dataset deposited on Apollo (doi.org/10.17863/CAM.102763),


	Publications pending, or under review:

· Huang L (2025) “Activity-Dependent Plasticity in the Murine Olfactory Bulb Neurons”. https://doi.org/10.17863/CAM.117081. PhD thesis deposited under embargo because of two publications in preparation
We can share the thesis with AWERB if required

· Dorrego Rivas, Peedikayil-Kurien, Huang, Galliano (expected 2025) “Unilateral naris occlusion with custom-made plugs for reversible olfactory deprivation in juvenile and adult mice”. Full draft written and finalized for submission in summer 2025, we hope to be able to have it online by date of AWERB meeting



	

Presentations at scientific meetings:

By Elisa Galliano

2026     Charité Universitätsmedizin Berlin neuroscience seminar series; April 2026
2025     Francis Crick Institute, Neuroscience Interest Group Seminar Series; December 2025
2025     National Congress of the Italian Society for Neuroscience (SINS); September 2025

2025      Wellcome Trust Researchers Meeting, Birmingham
2024	International Symposium on Olfaction and Taste, Reykjavik, Iceland; speaker and symposium co-chair
2024	Ludwig-Maximilians-Universität-München Neurobiology Department
2024	UCL Neuroscience, Physiology and Pharmacology Department 
2024	University of Sheffield, talk at the Division of Development, Regeneration, Neurophysiology
2023	German Physiological Society Annual meeting, symposium talk, Berlin
2023	European Chemoreception Research Organization Annual meeting, symposium talk Nijmegen
2023	Erasmus University Rotterdam, talk at the Neuroscience Department
2023	Kavli Institute for Theoretical Physics “Statistical Learning in the Brain” 6-weeks Workshop and associated “Timescales of Plasticity” conference, Santa Barbara, USA
2022	Warwick University talk at the Biological Society, invited and hosted by final year undergraduates
2022	Cambridge Neuroscience “New Horizons”, Annual meeting, symposium talk, Cambridge
2021	EMBO Axons Conference, symposium talk, scheduled for Tuscany but moved online
2021	Kyushu University seminar series, talk hosted by Prof Imai, Fukuoka
2021	Adrian Seminar Series, PDN Department, Cambridge, UK


By lab members; * = manuscripts currently in preparation
· *Gadiwalla S, Petersen PH, Galliano E (2025). Modulation of bulbar activity in an impaired model of intrinsic excitability in mitral and tufted cells. FENS Regional Meeting, Oslo, Norway 
· *Doyle, Wang, Galliano, Guillaume (2025) “A low-cost olfactometer for simultaneous odour delivery in multi-animal rodent behavioural studies”. European Chemosensory Research Organization (ECRO) annual meeting, Bilbao, Spain
· *Guillaume C*, Wang J*, Agarwal Y, Poort J, Galliano E (2024) Automated, freely-moving, and self-initiated olfactory or multisensory operant conditioning in mice: an open-science project. International Symposium on Olfaction and Taste, Reykjavik, Iceland; to be presented again in its updated form at ECRO 2025
· Wijayathunga HD*, Huang L*, Edwards E, Galliano E (2024) Activity-dependent plasticity in mouse olfactory bulb: effects of prolonged olfactory deprivation and enrichment. International Symposium on Olfaction and Taste, Reykjavik, Iceland; to be presented again in its updated form at ECRO 2025
· McWhinnie AG, Cheah M, Huang L, Winson-Bushby E, Grubb MS, Galliano E (2024) Inputs and outputs of dopaminergic neurons in the mouse olfactory bulb. International Symposium on Olfaction and Taste, Reykjavik, Iceland; to be presented again in its updated form at ECRO 2025
· *Huang L, Galliano E (2024) Brief sensory deprivation triggers cell -type- specific synaptic plasticity in olfactory bulb neurons. International Symposium on Olfaction and Taste, Reykjavik, Iceland 
· Gadiwalla, Guillaume, Huang, White, Petersen, Galliano (2023) Mitral, tufted, and everything in between: Electrophysiological classification of bulbar projection neurons in the mouse. ECRO Annual meeting, Chemical Senses, 48.

	


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

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?
	
EUNIC public lecture in 2020 hosted by the British Council at the Czech Centre Berlin, DE

Podcasts:
· Two interviews with “The Naked Scientist” podcast in 2019 and 2021
· One episode with “Neuroverse” podcast in 2024

Early participation at the Science Festival in Cambridge




3. 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.

	
n/a




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.

	20240125 overdose of ketamine/xylazine during anaesthesia induction pre-surgery

20240215 overdose of ketamine/xylazine during anaesthesia induction pre-surgery




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).

	n/a



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

	n/a



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

	
I summarize again the issues detailed in the previous section which caused us significant delays:
· Covid19 pandemic
· Closure of Joint animal facility
· Relocation to CAF and the whole lab to physiology building
· Delays in funding acquisition for major equipment (chiefly behavioural setups and multiphoton microscopes)
· Staffing gaps due to delays in recruitments, visa issuing, extended intermissions/leave of absence, and aborted degrees due to Covid
· Serious procurement delays due to a combination of global microchips shortage, vendors staffing gaps, Brexit rules (examples: 9 months post delivery to have a patch clamp setup properly installed by competent vendor employees; 1 year from tender to completion of multiphoton system installed)





Retrospective Review:  

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

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	31/03/2025

	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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