Retrospective Review of Project Licences 

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review. 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 placed on file. Retrospective Reviews may be requested under the Freedom of Information Act. If this is the case, we will contact you.



1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Dr Geula Hanin
	

	Contact details:
Address & tel.


	Department of Physiology, Development and Neuroscience, University of Cambridge
Downing Site, Cambridge CB2 3EG
	

	Project number
	PP8193772

	Project title
	Epigenetic inheritance and the control of developmental and physiological processes

	Project purpose
	We aim to understand the function and regulation of genes that are important for animal body function and development throughout the life-course.



	Date licence was granted
	02/03/2022

	Date Retrospective Review was sent to the PPLh
	24/09/2025




Please tick one of the options below: 

	A
	
	My licence is due to expire in 12 to 15 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
	X
	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 Committee has asked for this Retrospective Review.











2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
[bookmark: _Hlk203636796]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. Please insert rows for additional protocols as necessary. For any animals that experienced a higher level of severity than that of the protocol please highlight these figures in bold.

	Protocol No.
	Species
	


Protocol severity category
	



Total number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mice
	Mild
	3500
	1st year – 2022
	
	
	125
	
	
	125

	
	
	
	
	2nd year – 2023
	
	
	199
	
	
	199

	
	
	
	
	3rd year - 2024 
	
	
	300
	1
	
	301

	
	
	
	
	4th year - 2025
	
	
	101
	
	
	101

	
	
	
	
	Total
	
	
	725
	1
	
	726

	2
	Mice
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	111
	
	111

	
	
	
	
	4th year
	
	
	
	17
	
	17

	
	
	
	
	Total
	
	
	
	128
	
	128

	3
	Mice
	Moderate
	50
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	6
	
	6

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	6
	
	6

	4
	Mice
	Mild
	25,185
	1st year
	
	3205
	44
	17
	1
	3267

	
	
	
	
	2nd year
	
	4637
	
	58
	
	4695

	
	
	
	
	3rd year
	
	3548
	
	30
	77
	3655

	
	
	
	
	4th year
	
	2223
	30
	5
	2
	2260

	
	
	
	
	Total
	
	13613
	74
	110
	80
	13877

	5
	Mice
	Moderate
	2000
	1st year
	
	
	4
	36
	1
	41

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	14
	
	
	
	14

	
	
	
	
	Total
	
	14
	4
	36
	1
	55

	6
	Mice
	Moderate
	500
	1st year
	
	
	
	23
	
	23

	
	
	
	
	2nd year
	
	
	
	96
	
	96

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	119

	7
	Mice
	Moderate
	1500
	1st year
	
	
	83
	110
	3
	196

	
	
	
	
	2nd year
	
	
	
	182
	2
	184

	
	
	
	
	3rd year
	
	
	
	68
	1
	69

	
	
	
	
	4th year
	
	72
	
	
	
	72

	
	
	
	
	Total
	
	72
	83
	360
	6
	521

	8
	Mice
	Moderate
	500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	9
	Mice
	Moderate
	400
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	8
	
	8

	
	
	
	
	3rd year
	
	
	
	27
	
	27

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	35
	
	35

	10
	Mice
	Moderate
	1500
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	11
	Zebra fish
	Mild
	300
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	12
	Zebra fish
	Mild
	1000
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	13
	Zebra fish
	Mild
	8000
	1st year
	
	332
	48
	
	
	380

	
	
	
	
	2nd year
	
	441
	92
	
	
	533

	
	
	
	
	3rd year
	
	561
	26
	
	
	587

	
	
	
	
	4th year
	
	203
	56
	
	
	259

	
	
	
	
	Total
	
	1537
	222
	
	
	1759

	14
	Zebra fish
	Moderate
	5000
	1st year
	
	
	478
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	1st year
	
	
	
	
	
	

	
	
	
	
	2nd year
	
	
	
	
	
	

	
	
	
	
	3rd year
	
	
	
	
	
	

	
	
	
	
	4th year
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Whole 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

	N/A
	lower
	Most mild protocols resulted in subthreshold severity. 

	
	
	






1

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).




[image: ]
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2.3 

	
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

	4
	0.57%, 80 mice were killed before reaching the severity limit due to ill health

	5
	1.8%, 1 mouse were killed before reaching the severity limit due to ill health

	7
	1.3%, 6 mouse were killed before reaching the severity limit due to ill health



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.

	4
	There was a higher number of animal usage due to the lower health status in the facility, which was later resolved by re-deriving the animals into a clean mouse facility.

	
	



2.6 Have you re-used animals? 								         YES    NO

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

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    NO

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

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals. Please also provide either the number or percentage of animals that were wasted.

	Circumstances and nature: Due to infections at the combined animal facility, we had a high number of preweaned death, which led to excessive breeding and animal waste. Therefore, we rederived all mouse lines and moved them into a clean facility (Gleeson) resulting in much lower unexpected death rate. 


	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol: Protocol 4, estimated number 500 animals.






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.

	We constantly work to increase the efficiency of our breeding scheme by using enrichment and improved genetic crosses when possible. We have a common stud bank that is used among all the colonies with the applicable lines to ensure pregnancies and reduce the number of singly housed makes. 
We’ve reduced pre-weaned mortality by rederiving our lines and moving them into a clean mouse facility.
Among our group we make sure that we minimise the excess stock by circulating mice between us to avoid waste. 




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

If you have answered YES to any of these questions, please elaborate below:
	
We are happy to share our lines and already have many collaborators within and outside the university across the world with whom we share animals and tissues. 





If you have answered NO to any of these questions, please explain why.
	
The MCMS is not publicly accessible to researchers outside the university. We’d be open to other research institutes having access to it. 




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.
	
All animals during this period have been housed following the code of practice in the facility. All efforts are made to reduce the number of singly housed animals. 
To replenish common lines we share mice within the facility, for example, BL/6 and Sv129  to reduce numbers being transported from suppliers.
We have a common stud bank that is used among all the colonies with the applicable lines to ensure pregnancies and reduce the number of singly housed makes.
Due to lower health status at the previous animal facility – we rederived all our lines and moved them to a facility with a higher health status.




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

	Species
	Source
	Approx. percentage

	Mice
	Registered
	100

	Fish
	Registered
	100



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

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

	4
	18,000
	25,185

	5
	5000
	2000



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

Our mice were housed in a conventional mouse facility with a low health status where mice are exposed to high levels of naturally occurring diseases and pathogens.  Consequently, we have experienced a rise in deaths of pups at the pre-weaning. To compensate for these losses in young pups, which we have not been able to use in our studies, we had to increase our breeding and hence increase our overall number of animals used on protocol 4. At the same time, we noticed that we use less animals on protocol 5, this was related to changes in the scientific focus of the lab and efforts in using specific lines which were breeding under protocol 4.




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.
	
We extensively use embryonic stem cell lines which can be used instead of mice wherever possible. Combined with our team of bioinformaticians this allows us to refine candidate genes/targets to study in animal models. 





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.
	
The CRISPR technology we use has proven to have been very efficient at generating models with the correct mutations. We were able to improve our method by injecting directly into mice with the desired genetic background. Therefore, we will not need to breed the CRISPR mutation through multiple generations to get the mutation onto the appropriate genetic background. This has significantly reduced the number of animals. 
We manged to use multiple tissue from the same animals for several projects, resulting in the reduction of animal usage.




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

Please explain:
	
We are sharing tissues with collaborators across the world. 




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.

	
We are using mouse and zebrafish models. We cross different knockout and mutants to explore how it affects epigenetic regulation ana development. The techniques we use are breeding, mammary gland phenotyping, superovulations, metabolic evaluations, phenotyping of zebrafish. 





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

	
The models have been successful, we managed to create the most extensive mammary gland cellular atlas to date, decipher new roles for zinc-finger protein, transposable elements and published multiple research papers.




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

	
The combined facility we used suffered from several infections, leading to pre-weaned death amongst our line. To handle this, supported by the UBS we rederived all the lines and moved them to a clean facility.




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.
	





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

If not, why?
	
We monitor our animals very closely for body condition and movement. If these deviate from the norm then we weigh animals every three days. If we see a 15% weight loss over the 3 days or the body condition or normal movement of the animal declines then the animal is killed by a schedule 1 method.




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    NO
Have you needed to modify them during the tenure of your licence? 			         YES    NO

Please explain.
	The end points detailed in the project licence were appropriate.





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.

	
1) Exsanguination under terminal anaesthesia, completed by a Schedule﻿ 1 method; 
2) Perfusion fixation under terminal anaesthesia (AC)
3) Perfusion of substances other than a fixative (e.g. digestant) locally or systemically under terminal anaesthesia, completed by a schedule 1 method (AC).
4) Decapitation of neonates under 5 days old. (AA)

We have used method 1 and 4.





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

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





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

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






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

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

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






4. Scientific Progress and Benefit Achievements:

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

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

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

	
Objective 1 – Epigenetic modifications and their involvement in the control of gene expression
· Functional and regulatory analysis of repetitive DNA
We recently finalised a major collaborative study with Todd Macfarlan, which has just been accepted for publication. This work demonstrates that young KRAB-zinc finger gene clusters are highly dynamic incubators of ERV-driven genetic heterogeneity in mice:
Bruno M, Maisha S, Mitra A, Costello K, Watkins-Chow D, Logsdon GA, Gambogi CW, Dumont BL, Black BE, Keane TM, Ferguson-Smith AC, Dale R, Macfarlan TS. Young KRAB-zinc finger gene clusters are highly dynamic incubators of ERV-driven genetic heterogeneity in mice. bioRxiv [Preprint]. 2025 Mar 2:2025.02.26.640358. doi: 10.1101/2025.02.26.640358.
· Non-imprinted gene regulation and function
We are consolidating a substantial body of work on DNMT1 and its regulation of gene function, with the goal of defining its broader role in shaping transcriptional outcomes. In parallel, we are actively expanding our analysis of DLK1 and DLK2 colonies to characterise the DLK pathway in detail, linking epigenetic regulation to developmental outcomes.
· Mechanisms of imprinting
We published a key study clarifying the rarity of weak parent-of-origin expression outside classical imprinted regions:
Edwards CA, Watkinson WMD, Telerman SB, Hulsmann LC, Hamilton RS, Ferguson-Smith AC. Reassessment of weak parent-of-origin expression bias shows it rarely exists outside of known imprinted regions. eLife. 2023 Mar 14;12:e83364. doi: 10.7554/eLife.83364.

We are currently using neuronal and astrocyte culture systems to dissect molecular mechanisms underpinning imprinting, particularly how imprinted genes maintain memory of parental origin and achieve dosage control.

Objective 2 – Developmental and physiological outcomes of epigenetically controlled genes
We have generated and published several important findings linking epigenetic regulation to developmental and physiological phenotypes:
· Dynamic regulation in mammary gland biology
Hanin G, Costello KR, Tavares H, AlSulaiti B, Patel S, Edwards CA, Ferguson-Smith AC. Dynamic allelic expression in mouse mammary glands across the adult developmental cycle. Nucleic Acids Res. 2025 Sep 5;53(17):gkaf804. doi: 10.1093/nar/gkaf804.
Additionally, we established a widely applicable protocol for mammary adipocyte isolation:
Hanin G, Ferguson-Smith AC. Mammary adipocyte flow cytometry as a tool to study mammary gland biology. FEBS Open Bio. 2023 Jul;13(7):1218–1227. doi: 10.1002/2211-5463.13620.
· Forthcoming manuscripts in advanced revision
· ZFP57 as a regulator of postnatal growth and lifelong health
Hanin G, Alsulaiti B, Costello KR, Tavares H, Takahashi N, Mikheeva LA, Freeman AK, Patel S, Jenkins B, Koulman A, Ferguson-Smith AC. bioRxiv 2023.08.27.554997; doi: https://doi.org/10.1101/2023.08.27.554997
· Post-translational regulation of the Numb/Notch pathway in neurogenesis and cancer by Dlk2
Telerman SB, Hamilton RS, Shaw B, Dimitrov JD, Steventon B, Ferguson-Smith AC. bioRxiv 2023.07.20.549453; doi: https://doi.org/10.1101/2023.07.20.549453







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.).

	
Most of our work involves extensive and complex breeding schemes which are time consuming and particular mutants are very difficult to generate. This results in long term projects which can take years. Our work in-vivo requires a large number of biological replicates, especially when we have small amounts of material, which means we have to pool samples to progress. We managed to complete substantial studies and some of the key scientific questions evolved after the licence has been granted and are currently being pursued.  





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.

	

Through this licence, we have generated significant new knowledge on how epigenetic mechanisms regulate gene expression, imprinting and developmental processes. Our work has advanced understanding of how repetitive DNA, DNA methylation (e.g., DNMT1), and pathways such as DLK1/DLK2 and ZFP57 contribute to gene regulation and organismal development. These discoveries are directly relevant to processes in the nervous system, growth, reproduction and cancer biology, and they provide insight into how disruptions in epigenetic regulation may lead to disease.

By clarifying the fundamental mechanisms of imprinting and dosage control and linking epigenetic regulation to physiological outcomes such as mammary gland development and postnatal growth, our findings contribute to a deeper understanding of health and wellbeing across the life course. This knowledge also provides a foundation for exploring how parental health and environmental factors can influence offspring outcomes.

Our research outputs have been widely disseminated through peer-reviewed publications and preprints, ensuring that our findings are accessible to the scientific community and the public. In addition, we have shared protocols and datasets via open-access resources, enabling others to build upon our work. These contributions support future funding applications and enhance the potential translation of our discoveries.





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?

	
Our research keeps developing and we aim to achieve more before this PPL expires.




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)?  
	





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:

Dynamic regulation in mammary gland biology
Hanin G, Costello KR, Tavares H, AlSulaiti B, Patel S, Edwards CA, Ferguson-Smith AC. Dynamic allelic expression in mouse mammary glands across the adult developmental cycle. Nucleic Acids Res. 2025 Sep 5;53(17):gkaf804. doi: 10.1093/nar/gkaf804.

Edwards CA, Watkinson WMD, Telerman SB, Hulsmann LC, Hamilton RS, Ferguson-Smith AC. Reassessment of weak parent-of-origin expression bias shows it rarely exists outside of known imprinted regions. eLife. 2023 Mar 14;12:e83364. doi: 10.7554/eLife.83364.
Bruno M, Maisha S, Mitra A, Costello K, Watkins-Chow D, Logsdon GA, Gambogi CW, Dumont BL, Black BE, Keane TM, Ferguson-Smith AC, Dale R, Macfarlan TS. Young KRAB-zinc finger gene clusters are highly dynamic incubators of ERV-driven genetic heterogeneity in mice. bioRxiv [Preprint]. 2025 Mar 2:2025.02.26.640358. doi: 10.1101/2025.02.26.640358. In Press: Nature Communications.



	Publications pending, or under review:

ZFP57 as a regulator of postnatal growth and lifelong health
Hanin G, Alsulaiti B, Costello KR, Tavares H, Takahashi N, Mikheeva LA, Freeman AK, Patel S, Jenkins B, Koulman A, Ferguson-Smith AC. bioRxiv 2023.08.27.554997; doi: https://doi.org/10.1101/2023.08.27.554997
Post-translational regulation of the Numb/Notch pathway in neurogenesis and cancer by Dlk2
Telerman SB, Hamilton RS, Shaw B, Dimitrov JD, Steventon B, Ferguson-Smith AC. bioRxiv 2023.07.20.549453; doi: https://doi.org/10.1101/2023.07.20.549453





	Presentations at scientific meetings:

2022 - Anne McLaren Distinguished Scientist Award Lecture, Society for Reproduction & Fertility, Jan 5th 2022 (V)
New York University – Epigenetic inheritance: models and mechanisms - March 29th 2022 (V)
Distinguished Lecture Universite de Paris and Institut Jaques Monod – Paris – March 31st 2022
[bookmark: _Hlk127704239]Fisher in the 21st Century – Epigenetic inheritance: models and mechanisms, Gonville & Caius College April 21st 2022
EMBO Molecular Mechanisms of Development and Regenerative Biology, Kyoto, 28th April 2022 (V)
GRC chromatin structure and function, Barcelona, Spain, May
20th anniversary of the Histone code. Van Andel Institute, Grand Rapids, Michigan,
DOHaD World Congress, Keynote Speaker, Vancouver, Canada, August 27-31,
Transgenerational Epigenetics: Mechanisms and Impact - Fondation Les Treilles, France – 29 sept – 1 Oct 2022
EMBO Plasticity across scales: from molecules to phenotypes. October 28th 2022 (V)
EMBO meeting: Molecular basis of epigenetic programming and totipotency. November 16th 2022 (V)
Mabel Fitzgerald Lecture, University of Oxford, November 22nd 2022.
Max Planck Institute Freiburg - 6th Epigenetics meeting. Nov 30th – Dec 2nd 2022.
 
2023
3rd Workshop on Transposable elements Bellairs Institute, McGill University. Barbados, 2nd-6th January   
Towards understanding development and human evolution, 21st Takeda Science Foundation, Osaka Japan 27-29 January
New approaches to early embryogenesis and epigenetics, Weizmann Institute, Israel. February 13-15 2023
Genomic imprinting from Biology to Disease – Keynote Plenary Lecture. Hinxton, March 2023
University of Bristol – The genetics of epigenetic variation - 1 June 2023
International Congress of Genetics, Melbourne, Australia,16-20 July 2023
GRC Epigenetics – The genetics of epigenetic variation, Holderness, New Hampshire, August 6-11th 2023
EMBL transposable elements Plenary talk. 8th-11th November 2023 Heidelberg
 
2024
Keystone Symposium - Epigenetics Mechanisms and Cancer, Santa Fe New Mexico USA – Feb 4th-7th 2024.
Festchrift Azim Surani – 40th anniversary of genomic imprinting, University of Cambridge – April 5th 2024
Society for Reproduction and Fertility – President Lecture. Dublin Ireland, 19th July 2024
GRC Mammalian Reproduction, July 21-27th 2024 Spain.
Cold Spring Harbour Symposium – Epigenetics and Chromatin 17-21st September 2024
Cold Spring Harbour Laboratory Lecture Series speaker – October 3rd 2024
Adelphi Genetics Forum. Progress and Challenges of Genomics in practice and society. Royal Society October 16th 2024
Yale University Wilbur Cross Medal Lecture – October 7th 2024
Genetics Society Symposium – Transposons: The real point is control. Leicester, UK October 20-22nd 2024.
 
2025
Darwin Lecture February 14th 2025
UPenn Symposium February 24th 2025
University of Cambridge, Developmental Biology Series. March 21st 2025
Public Science: Career in Science – University of Cambridge BBSRC DTP programme
BCGB Annual conference, Birmingham Sept 12th 2025




Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES    NO

If you answered NO: why?
	





If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
13 news articles on our recent publication featuring the mammary cellular atlas:
https://oxfordjournals.altmetric.com/details/181225923/news 




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.

	Amendment September 2022 - updated protocols 7 and 8, in the context of the clinical signs that pups may experience when being cross-fostered to dams that produce abnormal milk and provide suboptimal maternal care. This allowed us to follow the outcomes of abnormal nutrition in the postnatal stage due to altered milk composition and how this affects the development and the life-long health of these pups.

Amendment July 2024 – updating the number of animals on Protocol 4 (Breeding and maintenance of genetically altered mice (mild)) and Protocol 5 (Breeding and maintenance of genetically altered mice (moderate)).
We initially requested 18,000 for Protocol 4 and 5,000 for Protocol 5. We requested to reduce the number to 2,000 on Protocol 5 because our mutants showed less severe phenotypes than expected. However, due to the health issues in the Combined animal facility, we had to increase that number to 29,800 on Protocol 4.






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.

	17.04.23

01.11.23

06.06.24 – request to keep alive

03.02.25 – request to keep alive




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). Include the RCA reference number. 

	






5.4 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.)?

	
Rederivation of our mouse lines to move them into a clean facility slowed us down.







5 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)
	



image2.png
Refinement




image3.png
Reduction




image4.png
Replacement




image5.png
Refinement




image6.png
Reduction




image7.png
Replacement




image1.jpeg
B UNIVERSITY OF
mg“ CAMBRIDGE




