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1. [bookmark: _GoBack]General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Professor John Gurdon
	

	Contact details:
Address & tel.


	Wellcome Trust/CR UK Gurdon Institute
University of Cambridge
Tennis Court Road
Cambridge
CB2 1QN
01223 334090
	

	Project No.
	70/8591

	Project title
	Nuclear reprograming by Xenopus eggs and oocytes 

	Project purpose
	To determine the molecular mechanism by which an egg can reprogram a somatic cell nucleus to a pluripotent state or to another cell type. 



	Date licence was granted
	19/11/15 

	Date of retrospective review is sent to the PPLh
	02/09/19




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
	
	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
	
	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.




2. Animal Welfare/Recorded Harms:

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

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Xenopus
	Mild
	1300
	1st year
	
	
	0
	
	
	

	
	
	
	
	2nd year
	
	
	155
	
	
	

	
	
	
	
	3rd year
	
	
	185
	
	
	

	
	
	
	
	4th year
	
	
	167
	
	
	

	
	
	
	
	Total
	
	
	507
	
	
	

	2
	Xenopus 
	Mild
	600
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	56
	
	
	

	
	
	
	
	3rd year
	
	
	312
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	368
	
	
	

	3
	Xenopus
	Mild
	300
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	70
	
	
	

	
	
	
	
	3rd year
	
	
	174
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	244
	
	
	

	4
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	5
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	6
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	7
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	8
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	9
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	10
	Xenopus
	Mild
	300
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	138
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	138
	
	
	

	11
	Xenopus
	Mild
	100
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	0
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	12
	Xenopus
	Mild
	300
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	256
	
	
	

	
	
	
	
	3rd year
	
	
	0
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	256
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	




*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

	
	
	

	
	
	




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 no unexpected adverse effects.




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

	10
	20% of the animals were found dead. Drug treatments had to be optimized. So, we had to test different concentrations that is not lethal. 

	
	

	
	



2.5 Were your estimated animals 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.

	4,5,6,7,8,9,11
	We did not use these protocols. Because our priorities changed through time.

	
	



2.6 Have you re-used animals? 								         YES    
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

	X Laevis
	Protocol 1- No impact- Reuse is a reduction

	
	



2.7 Has there been any animal wastage? 							                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:



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





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.
	
N/A




2.9	If you breed genetically altered animals are your strains recorded on a database that can be 
		a) accessed by other researchers at the University?					         N/A
		b) accessed by researchers outside the University?				 	         N/A		c) would you allow other researchers at the University to use your strains?	         N/A		d) would you allow external researchers to use your strains?			         N/A
If you have answered YES to any of these questions please elaborate below:
	
N/A




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



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.
	All animals are group hosed with enrichment tubes. All frogs are photographed for ID purposes. This is minimally invasive and a great  refinement. 
A poster has been produced by the animal technician in charge. A refined animal daily check procedure has been put in place resulting in improved welfare standad





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

	Species
	Source
	Approx. percentage

	X laevis
	Nasco
	95%

	X laevis
	EXRC portsmouth
	5%



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?
	





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?
	






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
[image: Replacement - Methods with avoid or replace the use of animals][image: Reduction - Methods which minimise the number of animals used per experiment][image: Refinement - Methods which minimise suffering and improve animal welfare]

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

Please explain.
	Our work investigates components of eggs and oocytes for which animals are the only available source




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)?
	
Co-ordination of experiments with fellow researchers so that fewer frogs are superovulated. Indeed one frog usually lay more eggs than needed for one user. Additionnally testis to fertilise eggs are also shared between users, this ensure that all testis (with a limited lifespan once taken out of the frogs (~2 weeks)) is used up.




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

Please explain:
	
Left over oocytes are given to other departments & university of east Anglia.
Leftover eggs are shared with other users (department of applied mathematics))




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.

	





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

	





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

	





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.
	Development of an in vitro limb regeneration assay that avoid keeping animals after amputation therefore reducing the suffering of animals. Paper under review.





3.8 Do you use systems to monitor the welfare of your experimental animals (e.g. scoring sheet).													         YES    
If not, why?
	
Frogs used in the superovulation protocol 1 are closely monitored. Health status is recorded on the back of each animal ID card.




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?
	





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.
	





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.

	
none




Were these killing methods the most refined? 						         N/A
Were they the most appropriate for your experimental data?				         N/A

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?
	






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    

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 of your project licence into the box below and against each explain what you have achieved/discovered).

	
Aim: To determine the molecular mechanism by which an egg can reprogram a somatic cell nucleus to a pluripotent state or to another cell type. We propose to answer the following research questions:
1) Which individual factors of eggs and oocytes can reprogram a somatic cell nucleus?
We uncovered a mechanism of gene expression stabilisation involving immobilization of components of the transcription machinery around actively transcribed genes (Gurdon et al, PNAS,2020)
2) Which components of the somatic cells nucleus confer a resistance to the reprogramming factors of eggs and oocytes?
We described how combinations of repressive histone marks contribute to the resistance of gene to reactivation following nuclear (Jullien et al, Mol cell 2017)
3) Does removal of the identified resistance components improve the generation of new cells types? 
We identified H3K4me3 as a key resistance of cells to changes and that its removal improve the generation of new cell types following nuclear transfer (Hormanseder et al, Cell stem cell 2017)
4) How do reprogramming resistance components and cell identity regulators contribute to in vivo reprogramming?
We discovered a new cell type orchestrating regeneration process (Aztekin et al, Science 2019)




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.).

	





4.5 At the end of Part C 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 work did improve our understanding of the process of nuclear reprogramming, with identification of mechanisms responsible for the resistance of somatic cell to changes. Additionally the discovery of the central role of regeneration organizing cells and of the importance of secreted factors in the success of the regenerative process raises the prospect of developing treatments to improve regeneration in human.






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?

	





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)?  
	In vitro limb regeneration assay. This assay enables the testing of multiple factors which would otherwise not have been possible in live animals.





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.

	Publications in scientific journals:
            Aztekin et al,  Bioarxiv doi: https://doi.org/10.1101/2020.06.01.127654  
Gurdon et al, PNAS, 2020; 
Oikawa et al, Nat Com, 2020; 
Aztekin et al, Development 2020; 
Aztekin et al, Science 2019; 
Jullien et al, Mol cell 2017; 
Hormanseder et al, Cell stem Cell 2017; 


	Presentations at scientific meetings:
NONE



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?
	
There have been no meetings at which technical aspects from our work were discussed.




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.

	As our approaches to investigate reprogramming required new experimental manipulations, we amended our license at around 2017 to investigate natural in vivo reprogramming. These amendements expanded our ability to investigate reprogramming scenarios in response to injury as well as uncover how cell fate decisions are made in a natural-context. For this, we amended our license to study Xenopus tadpole tail and limb regeneration; both were suggested to involve in vivo reprogramming and cell fate changes in the literature. 2017 amendment included protocols for tadpole tail and limb amputations, transgenesis approaches, and transplantation experiments. In February 2018, based on our preliminary results with tadpoles, we revisited our amendments to expand the developmental stages we used, still within the juvenile tadpole stages range. Further results obtained based on these amendments prompted us to consider different in vivo reprogramming scenarios. For this, we amended our license again in May 2018 to expand the toolkits that we can use to study genes and cells. These protocols included different chemical, protein, or gene delivery approaches, the spinal cord injury model, and different transplantation protocols. In all these amendments, we included tadpoles as a juvenile system, and our protocols did not have any long-standing or animal harming adverse effects and only causes mild severity.




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.

	





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).

	





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

	





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.)?

	








6 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
	02/09/2019

	2. Retrospective review form received by the Deputy Director
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
	






[image: ]
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