
 
 

  

 

Genome Editing Public 
Engagement Synergy (GEPES) 

Mapping the Territory: Public Engagement with 
Genome Editing 
 
 
 
 
 
 
 
 
 
 
 
 
 

NCCPE GEPES team 
 
Acknowledgements: We would like to acknowledge the significant input from colleagues at the Wellcome 
Genome Campus. We would like to express our thanks to all of the people who contributed to the 
development of this report and the GEPES programme.  
 

13th August 2019



 

 
 

2  | © NCCPE 2019                     publicengagement.ac.uk  |  @NCCPE 

 

MAPPING THE TERRITORY: PUBLIC ENGAGEMENT WITH GENOME EDITING  

 

INTRODUCTION 

The Genome Editing Public Engagement Synergy (GEPES) programme aimed to bring together those 
with experience of engaging (or supporting others to engage) the public in Genome Editing (GE) and 
related fields, to synthesise learning, create tools to be shared, and to encourage high quality public 
engagement.  
 
An early activity undertaken by the team, in partnership with the Wellcome Genome Campus was 
to map the research territory and public engagement landscape. This review helped inform the 
focus of the project, and allowed us to tap into a range of different expert views.  
 
Genome editing is part of a complex and rapidly evolving research landscape. Therefore to help 
provide clarity to the topic, we developed a summary of some of the key research areas, the 
technologies and potential applications of genome editing. This proved to be a useful springboard 
for conversations with stakeholders working in the field to help identify and share what activity is 
taking place, and look at how we might align interventions.  
 
In addition to mapping the research landscape we also mapped the public engagement activity that 
was taking place. Whilst appreciating that we would not be able to obtain and capture everything 
that was happening, we sought to identify trends in geographical coverage; audiences engaged with; 
and engagement purposes or approaches amongst the key players working in this area. 
 
This document summarises what we learned from this exercise and how it informed the priorities 
of GEPES. The original mapping, desk research and stakeholder input that this document is based 
on took place between June 2018 and October 2018. 
 

1. DEVELOPING A MAP OF THE RESEARCH TERRITORY  

Working with colleagues from the Wellcome Genome Campus, we undertook desk research and 
conducted interviews with key researchers working on genome editing and research funders. 
From this we began to draw out a list of key research themes, grouped into four key areas: 

 Genome editing technologies 

 How those technologies are being used 

 Research areas and themes 

 Areas of transformational potential in terms of societal impact 

https://www.publicengagement.ac.uk/
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These categories mirrored areas where we thought public engagement might be taking place, i.e. 
on the science, on the technologies and methods being used, and on the applications and 
potential impacts.  
Initial drafts of the table below were shared with key organisations and people involved in genome 
editing for comment. They were further developed at two stakeholder meetings including a jointly 
organised Sciencewise roundtable to explore future public engagement priorities, hosted by 
NCCPE and Involve.    
 
The final table is shown below.   
 

Domain Focal points for investment and activity 

1. Genome editing 
technologies 

• Engineered nucleases 
o CRISPR/Cas9 (and derivatives) 
o ZFNs 
o TALENs 

• Homing endonucleases/ mega nucleases 
• Programmable base editing 

2. Human genome 
editing technology 
applications 

Basic research 
     Genome-editing research conducted on human cells, tissues, 
embryos, and gametes in the laboratory. 
  
Clinical research 
    Therapy by editing in somatic cells 
    Therapy by editing in germline cells 
  
Translation research (between basic and clinical) 

3. Human genome 
editing related 
research areas 

• Engineering cell-lines and organisms 
• Models of human disease and tissue engineering 
• Engineering nuclease – model validation, mutation  
• Antibiotics  
• Improving efficiency of homologous recombination by:  i) 

modified expression of components of the DNA repair 
mechanisms ii) tethering proteins (i.e. Biotin/streptavidin). 

https://www.publicengagement.ac.uk/
https://sciencewise.org.uk/wp-content/uploads/2018/07/Genome-Editing-for-Human-Health-event-report-FINAL-1.pdf
https://sciencewise.org.uk/wp-content/uploads/2018/07/Genome-Editing-for-Human-Health-event-report-FINAL-1.pdf
https://sciencewise.org.uk/wp-content/uploads/2018/07/Genome-Editing-for-Human-Health-event-report-FINAL-1.pdf
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4. Human genome 
editing research 
themes: areas 
where genome 
editing has 
transformational 
potential for human 
health 

• Treating human diseases (cancer, rare and common genetic 
diseases) 

• Preventing illnesses being passed from one generation to 
the next 

• Assisted reproduction  
• Preventing the spread of infectious diseases (e.g. zika and 

malaria) 
• Drug screening 
• Xenotransplantation 
• Plants for vaccine development  
• On target and off target interventions – (e.g. Some 

derivatives such as spf1 have unexpected off targets that 
are potentially dangerous). 

• Human ‘enhancement’  

Table 1: Mapping the Human Genome Editing Research Landscape 

 
In our consultations it was agreed that a map of this nature is useful to help understand the 
territory, and for people to position themselves within it. However there were a number of 
challenges identified.  
 

 As the table focuses on techniques rather than outcomes or purposes, it risks quickly 
becoming out of date and fails to capture the dynamism of the field 

 It’s a hard field to draw boundaries around – there are lots of techniques on the margins 
that are relevant (for instance, stem cell techniques) 

 The exclusive focus on human health is problematic, as much of the science interacts 
closely with developments in plant and animal biology (which will themselves often make 
a significant contribution to human health) 

 The exclusive focus on genome editing is problematic, as many of the issues around trust 
and ethics can be more helpfully approached in the context of genetic science and 
technologies more broadly, including GM. Focusing on the problems to which genomic 
science more generally might contribute solutions might be a more productive framing. 

 
The map proved useful in framing discussions about public engagement, and some of the 
challenges relating to public engagement with genome editing: 

 How do we appropriately frame the science to the public? The themes often focus on 
some of the perceived benefits of genome editing e.g. preventing, screening, enhancing, 
treating, but what of the negatives? Bioterrorism, biohacking, deliberate misuse of the 
technology?  

 How do we avoid raising peoples’ expectations unrealistically when some of the science 
mapped isn’t sufficiently developed or explored? 

 How do we draw distinctions between enhancement and health? These are hard to 
define. Should they be a focal point for public engagement, if so why? 

https://www.publicengagement.ac.uk/
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 Safety and regulation runs through all aspects but is not specifically identified in the 
current map. There is nothing on the map about regulation, and the interaction between 
regulation, innovation and trust.  

 The international dimension of the science and policy landscape is missing. There are 
important challenges for public engagement linked to the global governance of genome 
editing research, and important cultural and social differences to take account of in 
different national contexts. 

 
It was noted that there were a wide range of related research areas and technologies that needed 
to be considered alongside genome editing. Related technologies include: 

 Delivery mechanisms including: Recombinant adeno-associated virus (rAAV), lentivirus, 
nanoparticle. 

 Epigenome editing and RNA editing. 
 
Closely related research areas include: 

 Screening (i.e. genome sequencing at/before birth) 

 Data analytics (i.e. large genome-size and population data) 

 Social and ethical issues pertaining to the technique / applications 

 Language, culture and communications  

 Practical and policy implications (i.e. for health service operations / system) 

 Governance as a research area (perhaps under practical and policy implications) 

 Insurance issues (social / ethical) 

 Unknown unknowns – how to respond, legislation 
 
Other notable fields include: 

 Synthetic biology 

 Genomic sequencing 

 Gene additions 
 

MAPPING THE RESEARCH LANDSCAPE – SUMMARY  

The focus on genome editing in humans was agreed for GEPES at the outset because of the 
urgency for a public conversation around somatic and germline editing, alongside treating and 
avoiding diseases in humans. Research has shown that these areas are more widely contested, and 
public support for genome editing in humans varies considerably depending on its uses. For 
example, there is widespread (though not universal) consensus that using genome editing for 
enhancement is ‘a step to far’ whilst there is support for using genome editing to treat serious 
diseases.  
 
Whilst the map is focused on human genome editing, and represents a narrow picture of the field 
– there is a significant distinction that needs to be drawn between genome editing/research in 

https://www.publicengagement.ac.uk/
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humans compared to for humans. The latter encompasses a wider field including genome editing 
in animals and plants and applications relating to food security (e.g. gene editing in crops to 
improve nutrition), tackling malaria (e.g. gene drives in mosquitos) etc.  
 
As a result of discussions with stakeholders working in the field, the GEPES programme 
subsequently expanded the terms of reference of the programme to focus on genome editing for 
human health. This broader definition took into account research related to food systems, the 
environment and biodiversity etc. 
 

2. DEVELOPING A MAP OF PUBLIC ENGAGEMENT ACTIVITY  

Building on this initial map of the research landscape, we conducted a further exercise to capture 
planned public engagement activity over the next 12 months. As part of this research we also 
asked people to share resources that they had produced or were informing their activity. The 
results of the resource mapping is available via the GEPES website.  
 
The mapping public engagement exercise was commissioned to help:  

 explore the public engagement activity already happening; 

 identify gaps in the landscape; 

 inform funders interested in commissioning new activity to address those gaps; 

 identify potential areas for collaboration and joint planning. 
 
To conduct the exercise we developed a proforma and shared it with the Wellcome Policy Group 
on Genome Editing. In addition the template was distributed via social media, and other networks. 
Through these methods we received responses from 13 organisations.  
 
In addition, we built on previous work to synthesize activity and data, including desk research 
conducted by Kerry Leslie into the Public Engagement Landscape with Genetics and Genomics in 
the UK and the need for Engagement and NCCPE’s work for the National Forum to survey 
members and the wider sector to establish current and planned activity in several areas of 
emerging technology, including genomics. 
 
These reviews identified a number of threats and weaknesses in the system. These included: 

 Lack of ‘join up’ between organisations with similar aims. 

 An overall lack of activity focus on emerging science and technology and where activity was 
taking place it was largely around inspiring audiences. 

 The majority of organisations have no over-arching strategy for the activity in this space. 

 There is unequal access for audiences from less engaged communities or demographics. 

 A lack of confidence to engage the public on areas of controversial science. 
  

https://www.publicengagement.ac.uk/
https://www.publicengagement.ac.uk/sites/default/files/overview_of_resources_live_2.pdf
https://www.publicengagement.ac.uk/sites/default/files/publication/national_forum_networking_event_report_2016.pdf
https://www.publicengagement.ac.uk/sites/default/files/publication/national_forum_networking_event_report_2016.pdf
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Clearly it is difficult to develop a robust picture of public engagement activity focused on emerging 
areas of science and technology, with so much activity taking place under the radar, for example, 
run by individual researchers or as part of wider initiatives to engage the public. Nevertheless, the 
results collected represent the key activities of many of the key organisations and relevant 
research groups working in the UK. Lots of this activity is focused on similar themes such as 
education on DNA, genetics, and genomes; or ethical and societal issues surrounding genomic 
sequencing. In addition, the majority of activity focused on awareness raising and education.  
 
The mapping exercise captured a total of 25 activities focused on Genome Editing, which were to 
be delivered between June 2017 and May 2018.   
 
 The key themes to emerge were: 

 Audiences: the majority of engagement focuses on general public, school students, 
teachers, policy makers. 

 Format of PE: there is a large number of events/exhibitions (i.e. public lectures, festival 
exhibits), schools workshops and visits. Many organisations provide educational materials 
for schools (i.e. curriculum materials, practical activities), and some are conducting 
dialogues. 

 Location: often festivals, online, public lectures at learned societies, site visits. 

 Resources available: Policy and regulation guidance, PE Strategies and strategic guidance, 
videos explaining research/Genome editing, Data and associated guidance for schools, 
Conference notes and consultation responses, Audience insight, Websites including videos, 
classroom activities and guidance, Research repositories on ethics, Expert reactions to new 
research, Advisory groups, networks and coalitions. 

 Topics that are being prioritised: DNA (basic background science), CRISPR, genome 
sequencing and other techniques, ethical and societal issues surrounding genome editing, 
embryos  

 

DEVELOPING A MAP OF PUBLIC ENGAGEMENT ACTIVITY – SUMMARY  

 
The findings were used in discussions with stakeholders including at the first GEPES symposium, 
and Genome Editing roundtable. The following themes emerged from participant discussions, and 
informed subsequent project activity and resources which we detail below: 
 
Expectation management  

 How do we avoid overhyping the tech and overpromising what it can do? If/when the 
science doesn’t deliver, this will reduce trust. Many of the things that people are saying GE 
might do are unachievable – either because they are not controlled by one (or a few) 
genes, or because delivery mechanisms are a long way behind 

https://www.publicengagement.ac.uk/
https://sciencewise.org.uk/wp-content/uploads/2018/07/Genome-Editing-for-Human-Health-event-report-FINAL-1.pdf
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 We need to set realistic expectations – genome editing is potentially life changing but 
timelines can be very long. Many rare diseases are undiagnosed and researchers are still 
trying to understand the genetics.   

 
What should we be talking about with the public?  

 There were different opinions about what the public might need to understand about basic 
genomics, screening and diagnostics before they can engage with genome editing. Some 
also felt that if screening raises issues and public concern, then genome editing will likely 
raise more, and this needed to be handled sensitively.  

 It’s not just about understanding the science. Understanding the business models, funding, 
choices, views of different groups, politics and power are equally important. 

 How have we got to this point, and where are we heading? 

 You can’t divorce gene editing from understanding molecular and cell biology. To 
understand genome editing you need to understand: 

o Cells: how many cells in the body, how many cell types?  
o Genome: how many genes?  
o Genes: how are genes regulated 
o What is relationship between gene and phenotypes throughout differentiation and 

development?  
o What happens when gene expression goes awry?  

 
Framing / narrative  

 One delegate at the roundtable commented: “Government framing is a disaster – it 
positions genome editing as a problem rather than an incredible opportunity.”  Others 
noted that it was more a case of government being reticent to talk about the topic at all 
that was more of a concern. 

 The role of the media is hugely significant – e.g. in amplifying particular areas of clinical 
research (e.g. designer babies) and influencing the wider public discourse and debate 

 We need to foreground IP, ownership, access and the global race 

 Is it true to claim that the public are rarely interested in the science, only in its 
applications?  In outcomes rather than methods?  

 
 
Building our collective capacity  

 Greater coordination and knowledge sharing across events and consultations so that we 
can learn from each other 

 Broaden the range of people and professionals engaging the public with Genome Editing, 
for example, tapping into people (e.g. artists) who don’t necessarily have the science but 
have ideas and could collaborate for funding of public engagement projects 

 Consider a multi stakeholder campaign including a group of organisations coming together 
to create a framework for PE with Genome Editing, supporting opportunities for others to 
align their work/activities with the framework 

https://www.publicengagement.ac.uk/
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This subsequently led to the development of training for researchers to support them 
when engaging the public with areas of science that are controversial. We also explored 
how these concerns could be taken forward and addressed collaboratively through a 
national campaign. This work is summarised in our final report. 

 
Understanding and reaching different audiences  
Participants noted that there were huge differences in different people’s motivations and interests 
which needed to be taken account of: 

 Public engagement should include presenting at events organised by charities which align 
themselves with support and managing hopes/understandings of affected patients 

 Who are we targeting and why? Do we focus too much on building in depth understanding 
and is this unrealistic? Most people don’t have the time or interest for this.  What is the 
right level of understanding of the science that we need to aim for? 

 Where is the conversation taking place: what are the different channels we should be using 
to engage the public and how should we go about it? 

 What are the key insights we have about different audiences? We need more research into 
what the public/audiences think of genome editing and how naive or far from actuality it 
is, so ‘correct understandings’ can be fed in. One way to address this is through a suite of 
common questions to ask public participants. 

 We need a synthesis of public attitude data that already exists. 

 A stakeholder map of the audiences and groups that are likely to have a direct interest in 
genome editing. 

 Explore with frontline health professionals their knowledge of genome editing as they are 
most likely to provide information and advice to public  

 

These discussions led to the development of two outputs: 
 
Developing a learning framework for reflecting on audiences and learning journeys to 
encourage people who are planning engagement activities in this area to reflect on 
potential audiences and on the different kinds of learning journeys that they might 
design. We produced this draft to help clarify the purposes for engaging the public with 
Genome Editing, alongside the different motivations of the engagers and the publics 
they were engaging.  
 
A draft evaluation framework which provides a set of methodologically sound questions 
that can be used by researchers and public engagement professionals to understand 
audience’s prior knowledge and attitudes to genome editing.  
 

 
Language issues  

https://www.publicengagement.ac.uk/
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
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 Not having a common language across the genome editing field is a challenge for 
communications. 

 Are we being overly pedantic using terms people don’t understand or don’t have time to 
understand: e.g. more people comprehend ‘genetic’ over ‘genome’? 

 We need clearer recommendations and insight on the language, metaphors, and analogies 
that are effective in engaging the public. See for example: 
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf  

 Better infographics are needed. There should be professional standards around their use. 
Wellcome Policy team or Science Media Centre could assist. 

 

These findings led to the development of a guide to using metaphors and analogies. The 
guide explores how some analogies and metaphors are better than others at explaining 
the science accurately whilst others were more engaging and easy to grasp. It is 
intended to help people reflect on which would suit one particular activity or audience 
well.   

 

3. CLOSING SUMMARY  

The process of mapping the research landscape and the diversity of public engagement practices 
provided a really useful starting point for the project. It helped clarify the scope of the project; 
forced people to make explicit their understandings and motivations; and offered challenges 
which forced us to re-think some of our assumptions.  
 
We were able to respond to many of the challenges creatively and work with the sector to develop 
tools and resources, which could support people in developing more effective approaches. Whilst 
it was helpful to identify gaps in the activity landscape such as working with underserved 
audiences, moving beyond informing and inspiring there was not a clear consensus of what the 
optimum balance of activities, purposes and audiences should be, and what would be achieved if 
that balance was struck. This led to a degree of uncertainty about taking strategic risks and 
prioritising differently - especially where the current activity was felt to be meeting specific 
organisational and funder goals.  
 
The GEPES programme explored the tension between a perceived need to engage the public with 
genome editing, and the purposes that such engagement could or should serve. Many were keen 
to see publics have opportunities to learn about the topic and its applications, whereas others 
were more keen to open a debate about the ethical implications of the developing science.   
 
 
 
 
 

https://www.publicengagement.ac.uk/
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
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