Retrospective Review of Project Licences

Project Licence Retrospective Review

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

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

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

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

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

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

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

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

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

	Contact details:
Address & tel.


	Downing site Cambridge
CB2 3DY
	

	Project No.
	P533F2314

	Project title
	Understanding how neutrophil migration behaviour is fine-tuned during inflammation

	Project purpose
	To identify mechanisms that regulate neutrophil migration behaviour in physiological or pathological inflammatory sites and find ways to manipulate these mechanisms.



	Date licence was granted
	28th October 2019

	Date of retrospective review is sent to the PPLh
	08th August 2023




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
	Zebra-Fish
	Mild
	10575
	1st year
	
	926
	
	
	
	

	
	
	
	
	2nd year
	
	238
	
	
	
	

	
	
	
	
	3rd year
	
	295
	
	
	
	

	
	
	
	
	4th year
	
	198
	
	
	
	

	
	
	
	
	Total
	
	1657
	
	
	
	1657

	2
	Zebra-Fish
	Mild
	750
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	3
	Zebra-Fish
	Mild
	1200
	1st year
	
	84
	
	
	
	

	
	
	
	
	2nd year
	
	87
	
	
	
	

	
	
	
	
	3rd year
	
	53
	
	
	
	

	
	
	
	
	4th year
	
	165
	
	
	
	

	
	
	
	
	Total
	
	389
	
	
	
	389

	
	
	
	
	
	
	
	
	
	Whole Total
	2046


*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

	n/a
	n/a
	n/a

	
	
	




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).

	

One type of adverse effect noted for GM fish bred (protocol 1) or generated (protocol 3) is an occasional decreased survival rate from fry to adult stage. This is not uncommon when breeding/generating GM fish and we have not noted anything specific to the genes we study. As a result, I amended my licence in 2023 to account for these deviations and we will keep monitoring survival rates to find out how this can be minimised.
See section 5.2 for dates.







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

	
	We did not observe any difference in incidence of unexpected death between the animals generated and wild type animals

	
	

	
	



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 and 3
	The numbers had to be lowered during the COVID pandemic as we were not able to use the fish and also we had reduction of staff access to fish facility. Between 2020-2023 we also had to reduce and minimise stock due to staff time reduction doing experimental work and also because of funding limitations.
The numbers are also estimated on the worst-case scenario basis with respect to breeding performance and we have been able to observe good breeding performances.

	
	



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

	zebrafish
	n/a

	
	



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:
No wastage. Animals were used at least one for genotyping or phenotypic screening purposes.






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 optimise breeding efficiency by eliminating poor breeders. By using animals in paired crosses and outcrosses as much as possible, rather than in-crosses which result in poorer breeding. By spacing experiments requiring the same animals as much as possible to avoid repeated breeding in a short time space.
b) Excess stock is avoided by culling fish. Tissues from culled fish are useful for some ex vivo experiments (protocol 2).
c) Lines generated by our lab are shared with external researchers, upon contacting us. Transport is organised by the recipient labs.

We have not deposited lines in European Zebrafish Resource center but this would be desirable.
https://www.ezrc.kit.edu

A limitation for this has been the time and resources to organise such deposition.





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:
	
a) Strains are now deposited in Armis and recently moved to this database.
Unlike the old database we were using, the Armis database does not allow us to see stocks of other zebrafish researchers. This makes it more difficult to know whether any line of interest is present in the same fish facility, managed by other labs. It would be good to change this, to be able to see all stocks in the fish facility as well as the AMB  fish facility in Cambridge. Currently the researchers in Cambridge would have to email us to ask whether we have a certain line.


C and d) Lines generated by out lab are deposited in ZFIN in terms for relevant information.
http://zfin.org

Lines generated by our lab are shared with external researchers, upon contacting us. Transport is organised by the recipient labs.

We would like to deposit lines in the European Zebrafish resource center.
https://www.ezrc.kit.edu. A limitation for this has been the resources to organise such deposition.





If you have answered NO to any of these questions please explain why.
	We do not manage the access of our fish facility data to other researchers. This is done by the Armis database centrally.
There has been an initiative from Nicola Goodwin to generate an email list with researchers across UK to search for fish line and make the sharing of fish lines easier. Since she went on maternity leave in January we have not had an update about that.

Currently the sharing is done in two steps: 1) outside reseachers find our line in publications or ZFIN database, 2) then they contact us to obtain the line.





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.
	We house single animals with other wild type partners, when screening genetically modified founders that need to be kept separate from their siblings.





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

Out of the totals reported so far in the licence (2046)

This excludes those to be reported in 2024 returns

	Species
	Source
	Approx. percentage

	Zebrafish
	Animals born in UK at licenced establishment 
	100% in UK
3% are not in house but imported by other UK licenced institution

	



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?
	

n/a




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?
	
n/a







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 main value of our research is in providing insight into how neutrophils behave in a natural physiological setting, as in vitro assays do not fully recapitulate the complex environments. Our ‘replacement’ lies in that we are doing all these experiments in zebrafish larvae younger than 5dpf (not protected under the Animals Act) as supposed to adult zebrafish or mammalian organisms. This is the simplest in vivo model for studying neutrophil behaviour. Unlike in larger mammals, the live imaging in these larvae is non-invasive, i.e. does not require surgical exposure of tissues to the microscope. This is because zebrafish larvae are transparent and thus an ideal model organism for the research we conduct.
We are just starting to introduce some in vitro experiments to complement our animal models using human neutrophils that are supplied by another lab as excess cells from their experiments. This is helpful for extending the relevance of our findings in humans, but as discussed above our main direction is to discover in vivo aspects that influence the migration of the cells.




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.
	
We have not performed work related to protocol 2 , as initially planned, for in vitro experiments using tissue collection from adult fish, as the in vivo experiments on larvae were productive and yielded good research outputs. The number of breeders saved for that purpose is in the order of 300, or half of what we calculated for protocol 2.





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

Please explain:
	
See comment in 3.1 regarding human cells.
We have not been involved in tissue sharing from zebrafish yet but happy to supply tissues if needed for other researchers.




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

	
In zebrafish larvae (experiments in non-protected stages): 
live imaging through microscopy, molecular biology techniques, inflammation assays etc.

In eggs or larvae at non-protected stages, which are then grown to adulthood:
-Phenotypic screening of larvae by fluorescence microscopy under transient anaesthesia (AB) (protocol 1 or 3, done in larvae 3-5 dpf).
-Injection of molecules to generate genetic modification (done in eggs,protocol 3)
 
In adults (as per project license protocol):
-Breeding
-Genotyping, i.e. fin clipping
- Before the end of the license, we will be performing sperm freezing to archive our lines.





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

	
We have published manuscripts that are highly cited.
These have also led to numerous invitations to speak in relevant international conferences and to join research consortia.
We have shared already some of these lines with researchers within and outside UK.





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

	
-Archiving sperm for long-term maintenance of stocks is an area we want to streamline more. In the past this had to be fully done by the lab and was challenging. Now there is some central support and we have been able to find funding to support these extra services, so we are hoping that we can use this service effectively in the next few years. 
Other general limitations:
-Occasional sex ratio imbalance. Outcrossing would sometimes help.
-Occasional poor survival of embryos. Outcrossing would sometimes help.
-Occasional problems of expression of specific constructs. Changing construct or strategy has helped.
These are not uncommon in zebrafish breeding of GM and we always like to discuss with other fish users to get ideas for improvements of protocols.




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 performed manipulations only on larvae younger than 5 dpf and kept these larvae not beyond 5 dpf. At this developmental stage, the zebrafish larva is sufficiently complex for the purpose of our study yet not capable of independent feeding and complex cognitive behaviours. Our choice of model is therefore the most refined possible for answering our questions on leukocyte migration mechanisms in vivo. Our research outputs from the current license validate this refinement approach.
We perform short-term live imaging (a few hours) in larvae appropriately anaesthetised, rather than long-term imaging (i.e. more than 24h). For live imaging we mainly use 2-photon and spinning disk microscopy which are less phototoxic than laser scanning confocal microscopy.






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

If not, why?
	 
The welfare of animals is strictly monitored in the fish facility centrally.
We do not keep animals in protected stages in our lab yet.




If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	

We are planning to start experiments in the lab at stages 5-14 dpf, as part of my recent amendment to include protocol 4. In this case we will put in place daily monitoring, disease scoring sheets with defined humane endpoints. We are currently doing pilot experiments in protected stages to determine those welfare monitoring systems.




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.
	
N/A
This will only be relevant after we start work on protocol 4.




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.

	N/A





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?
	
N/A





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).

	Question 1. What molecular signals determine the migration behaviour of neutrophils after initial arrival at sites of tissue damage? 
Our first research strand has been to understand how chemoattractants guide interstitial neutrophil migration in damaged lesions (chemotaxis), which had primarily studied in vitro in simplified microenvironments. Through new imaging protocols and quantitative analyses (Georgantzoglou et al. 2020), we found that neutrophils respond to gradients in a sequence of search and run phases, governed by coordinated protrusion and actin flow dynamics (Georgantzoglou et al. 2022). This work is important in bridging mechanistic models from in vitro studies and in vivo observations of cell migration patterns. A second strand has been to understand how neutrophils escalate their inflammatory response into dense aggregates (swarming), a process that has gained much attention recently. By generating new reporters for key signals, we discovered that neutrophils initiate swarming through intracluster group communication and connexins (Poplimont et al. 2020). This study was of particular impact, as it highlighted the special role of calcium dynamics in collective neutrophil behaviours, which was followed up by two relevant studies in mammalian models (Khazen et al. 2021 and Strickland et al. 2023). A third research stream has focussed on how neutrophils disperse from inflammatory sites (resolution). Using new reporters for visualising chemokine receptor trafficking, we showed that the temporal dynamics of chemokine signalling influence neutrophil dispersal from damaged tissues (Coombs et al. 2019). This study also received a lot of attention and formed the basis of my ERC award. Altogether, our work to date has made a significant and substantial contribution, and as an indicator, I was recently invited to author a comprehensive annual review on the topic (in preparation). 
Publications: See the list below. All fall under question 1.
Conference Invitations and International impact: See below.
New Collaborations: Nir Gov (Weissman Institute of Science), Balazs Enyedi (Semmelweis, Budapest, UK).
New grants: Leverhulme Trust, ERC Consolidator grant
Question 2. Is it possible to spatiotemporally manipulate neutrophil migration behaviour at inflammatory sites? 
Here, we have generated a strategy to control secretion of a potent inflammatory attractant by neutrophils. The in vitro validation was successful, but we found challenges expressing the relevant constructs in vivo in immune cells. We have now changed the genetic engineering strategy and managed to generate the first transgenics to assess the functionality of the tool in vivo. We expect the work to continue to be development in my next license.
New grants: Leverhulme Trust, ERC Consolidator grant
New Collaboration: Orion Weiner, UCSF, USA. Preliminary data obtained in this aim have attracted a new collaboration that aims to translate our findings to human neutrophils using these tools in relevant in vitro assays developed by these researchers.
Question 3. By what mechanisms do neutrophils traffic to sites of neurodegeneration and what are the physiological/pathological consequences? 
We obtained interesting preliminary data that Tau mutants exhibit altered numbers of neutrophils and altered inflammatory response to tissue damage. These have not been pursued further due to lack of funding on this front. 




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.).

	Question 3 was not pursued further as grants were not obtained to pursue this direction. The grants obtained were more focused on questions 1 and 2 because more grants were written in that direction, because this is the core interest in the lab. Given that multiple grants have to be written to get one grant, we cannot always guarantee that all lines of research will be pursued as aspired.






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 findings have an impact in the understanding of how neutrophil behaviour is controlled at inflammatory sites. This impact is reflected in publications emanating from this work, which are under preparation. The long-term benefit is in the context of targeting neutrophils in inflammatory disease or cancer. 




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?

	We obtained new insight on all fronts but aims 1 and 2 were prioritised, due to funding support.






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 generated many new transgenic constructs and lines that can be used by other groups to monitor signalling in neutrophils and have already disseminated these in groups in Europe, UK and USA.





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:
Georgantzoglou, A., Poplimont, H., Walker, H. A., Lämmermann, T. & Sarris*, M. A two-step search and run response to gradients shapes leukocyte navigation in vivo. Journal of Cell Biology 221, e202103207 (2022).* corresponding senior author.
**Highlighted in preview by Stopp, J. & Sixt, M.,Journal of Cell Biology 221, e202206127 (2022). 
(21 pages, Relative Citation Ratio: 1.50)
Using novel imaging approaches and quantitative analyses, we discovered that neutrophils interprest chemical gradients in an unexpected two-stage process, with distinct actin structures involved in each step. The findings provide an important model for how neutrophils interpret gradients in complex tissues in vivo, as previous models were based on in vitro migration behaviours. I designed and supervised this work. 
Georgantzoglou, A., Matthews, J. & Sarris, M. Neutrophil motion in numbers: How to analyse complex migration patterns. Cells & Development 203734 (2021) 
Georgantzoglou, A., Coombs, C., Poplimont, H., Walker, H. A. & Sarris, M. Live Imaging of Chemokine Receptors in Zebrafish Neutrophils During Wound Responses. JoVE 61679 (2020) doi:10.3791/61679.
#These authors contributed equally, *Corresponding, senior author 
Poplimont, H., Georgantzoglou, A., Boulch, M., Walker, H.A., Coombs, C., Papaleonidopoulou, F., and Sarris, M. (2020). Neutrophil Swarming in Damaged Tissue Is Orchestrated by Connexins and Cooperative Calcium Alarm Signals. Current Biology. CB 30, 2761-2776.e7.
(42 pages, RCR: 3.13) 
*Corresponding, senior author
**Highlighted in preview by Palomino-Segura, M., and Hidalgo, A. (2020). Immunity: Neutrophil Quorum at the Wound. Curr. Biol. CB 30, R828–R830.
*** Highlighted as ‘editor’s choice’ in VanHook, A. M. Coordinating a neutrophil swarm. Sci. Signal. 13, eabe0797 (2020).
Using new imaging reporters for inflammatory signalling and new in vivo imaging protocols, we discovered that neutrophils can communicate closely at sites of tissue damage and coordinate calcium fluxes in order to generate tissue-scale gradients of attractants and self-organise into dense swarms. I designed and supervised this work. 
Coombs C, Georgantzoglou A, Walker H, Pratt. J., Poplimont H., Merten N., Busch E, Williams S, Kotsi C, Kostenis E., Sarris M*. Chemokine receptor trafficking coordinates neutrophil clustering and dispersal at wounds in zebrafish. Nature Communications 10, 5166 (2019). (38 pages, RCR: 1.45) 
*Corresponding senior author.
**Highlighted in F1000.
Using new reporters for fluorescent receptor dynamics, we discovered that chemokine receptor desensitisation and trafficking influences the decision of neutrophils to stay or leave from inflammatory sites in vivo. I designed and supervised this work. 
Torraca V., Gomes M.C., Sarris M., Mostowy S. Meeting report: Zebrafish infection and immunity 2019. Lab Animal 48(10):284-287. PMID: 31537936 



	Publications pending, or under review:

- Visualising neutrophil actin dynamics in zebrafish in response to laser wounding using two photon microscopy
Ivanna Williantarra1, Antonios Georgantzoglou1+*, and Milka Sarris1*
under revision in Bio-protocol journal:

[bookmark: _u1juo0tvq01c]-IMMUNEMAP, an open atlas of immune cell motility
Diego Ulisse Pizzagalli&,1,2,3,*, Pau Carrillo-Barberà&,1,4, Elisa Palladino1, Kevin Ceni1,5, Benedikt Thelen2, Alain Pulfer1,6, Johannes Textor7,8, Inge Wortel7,8, The IMMUNEMAP project consortium∲, Rolf Krause2,, Santiago Fernandez Gonzalez1,*
· Submitted to Nature Methods


	Presentations at scientific meetings:
SELECTED INVITED TALKS 
2024 	Innate Immunity Meeting, Aegean Conferences, Greece
2024		Myeloid cells, Keystone Symposia, Myeloid Cells, Canada
2023		European Chemokine and Cell Migration meeting, Belgium
2023		Physics of Life, organized by Pietro Ciuta, UK (not able to attend)
2023		Microscience Microscopy Congress, RMS, Manchester, UK
2023		Imaging the Immune System, EMBO meeting, Switzerland
[bookmark: x_x__Hlk90294213]2023		Myeloid cells, Keystone Symposia, Myeloid Cells, USA
2023		European Phagocyte Workshop, Budapest, Hungary
2023		Inaugural Neutrophil Network Meeting, London, UK
2023 		Gordon Research Conference, Directed Cell Migration, USA
2023 	Collective cell migration: from in vitro to in vivo, Workshop, UK 
2022 	British Society of Immunology Annual Congress, Liverpool, UK
2022		Annual Immune Imaging Symposium, USA, Rochester 
2022		Abercrombie meeting (RMS), September, UK
2022 	Zebrafish Disease Models, September, Sheffield, Plenary
2021		Imaging the Immune System, Singapore, hybrid meeting
2021		Neutrophil Swarming international workshop, US-based, online 
2019  	Young Scientist Symposium ‘Motion in Nature and Technology’, IST, Austria
2019 		Microscience Microscopy Congress, RMS, Manchester

CONFERENCE ORGANISER

April 2019	Zebrafish Infection and Immunity, London School of Hygiene and Tropical Medicine, UK




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?
	
This particular opportunity has not come up but we have disseminated the work to a broad academic community via a number of conferences. Notably a gave a plenary talk at the international Zebrafish Disease Models conference, which is highly relevant to the discussion of 3Rs and animal research.




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







a. 

5. Project Licence management information.

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

	
I have made an amendment in 2023 to:
-Include a new protocol for performing inflammatory challenges in protected larval stages
-Include a new scientific objective to account for the new protocol
-Include a change in fry survival rates to adulthood, for protocol 1 and 3.




5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	List of SC18
-01.03.23
The expected survival rate is 85% or higher, in this instance stock 6943 had 25 fry added to the nursery, of which only 8 survived (32%). Protocol 3.
-31.03.23
Deviation of fry survival from 85% to 75%. Protocol 3. Initial clutch size are usually less than 28 larvae.
-310723
Deviation of fry survival from 85% to 73%. Protocol 3. Initial clutch size are usually less than 28 larvae.
-040923
Deviation of fry survival. For stock 618 we received 23 fry, 13 survived to 30dpf. For stock 617 we received 25 fry, 11 survived to 30dpf. Protocol 1. Fry not born in Cambridge (imported from London School of Hygiene and Tropical fish).






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.)?

	
N/A







6 Retrospective Review:  

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

	Completed copy of this form
	x

	Copies of Condition 18 reports (if applicable)
	x

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	08/08/2023

	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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