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"Harnessing Genetics and Genomics to advance
Research, Healthcare, Education and Innovation”

Foreword
This annual report shows how Wales
Gene Park has evolved and adapted to
make the very most in Wales of the
opportunities presented by genomics. A
major part of what the Wales Gene Park
does is to make genomic technologies
available to biomedical researchers in
Wales. This year we have undertaken
work on thirty five genomic projects and
trebled our output of DNA sequencing
for researchers. We have supported
external research grants bringing over
£3M to Wales. But our work goes far
beyond this. We create a seamless
interface with the NHS, accelerating the
appropriate development of new
services in genomic medicine for
patients. We involve patients and the
public in the planning and execution of
research and in service and policy
development through an extensive
programme of engagement. We
promote understanding of the
opportunities and challenges raised by
genomics among health professionals,
schools and colleges and the public
through a wide portfolio of education
activities. We are receptive to ideas,
questions and comments. To get in
touch or to find out more about us
please do visit our website at
www.walesgenepark.cardiff.ac.uk

Professor Julian Sampson
Director, Wales Gene Park
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Introduction
Wales Gene Park is an infrastructure support group funded by Welsh Government
through Health and Care Research Wales. We perform, support and promote Medical
Genetic and Genomic Research of the highest quality, and work to ensure its
translation for the benefit of patients in Wales and beyond.

Wales Gene Park Mission
To promote and facilitate Welsh medical genetic and genomic research and its
application to improve health and wealth in Wales. To engage the public and health
professionals to improve understanding of the opportunities and challenges arising
through genetics and genomics.

Wales Gene Park Aims
To support the implementation of the Welsh Government’s Genomics for Precision
Medicine Strategy by:
•
•
•

Promoting and facilitating high quality genetic and genomic health research
in Wales.
Ensuring seamless translation of advances in genetics and genomics to
improve NHS services and commercialisation.
Ensuring the informed involvement of patients, public and professionals in
the development of genomic medicine in Wales

Strategic Objectives
•

To develop and provide expertise and
infrastructure that will help Wales
compete at the forefront of genetic and
genomic research in its areas of priority
and strength, in particular by
supporting Health and Care Research
Wales funded research activities and
programmes

•

To support Welsh researchers through
provision of conventional and novel
applications of Next Generation
Sequencing, transgenic and genome
editing technologies, focussing on
areas of research and clinical expertise
and patient need in Wales

•

To drive the development of genomic
medicine in Wales, focusing particularly
on translational genetic research in
common and rare disorders in which
Wales has research strength

•

•

To develop capability for Wales to
undertake genomic analysis on a
significant scale and support the
linkage of genomic information to
clinical data and other relevant data
sets

To provide leadership in rare genetic
disease research by helping set
priorities, engage patients and families,
promote research collaboration using
existing Welsh Government, NHS and
higher education institution
mechanisms and by creating stronger
links with industry

•

To enhance public and professional
awareness and understanding of
health-related genetic and genomic
research and the opportunities and
challenges this research brings
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Resources and Wales Gene Park Structure
Wales Gene Park supports research and its translation to improve health services
via three work packages:
1) Genome Editing & Transgenics (21% budget)
2) Genomic Facility (36% budget)
3) Education and Engagement (21% budget)
and technical and recruitment support for genetic Clinical Research Portfolio
studies (16% budget).
Wales Gene Park management and governance roles account for 6% of the
budget.
The twenty core-staff (18 WTE) funded through Wales Gene Park are supported by
senior academics, experts from the NHS in Wales, managers and administrative
staff from the host institution, Cardiff University.

Wales Gene Park (WGP) Structure April 2017. Lines of formal communication are shown by arrows.
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Key Partners

Who’s who

Academic Partners
• Cardiff University
• Swansea University
• Bangor University
• Aberystwyth University
• Glyndwr University
• University of South Wales

Strategic Advisory Group
•
•

•

NHS Partners
•
•

Cardiff & Vale University Health
Board
All Wales Medical Genetic Service

Commercial Partners
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Agilent Technologies
AstraZeneca
Bayer
BioVitas Capital Ltd
Calithera Biosciences
Chromatrap
Gaia Technologies
Genentec
GW Pharmaceuticals
Merck KGaA
Myriad Genetics
Nanoether Discovery Science Ltd
New England Biolabs
Novartis Pharmaceuticals
Pfizer

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Genetic Alliance UK
Rare Disease UK
Cancer Research UK
Cancer Research Wales
Bowel Cancer West
Bowel Cancer Wales
Leukaemia & Lymphoma Research
The Neuro Foundation
The Children’s Tumour Foundation
Rett Syndrome Association
Rett UK
The Wellcome Trust
Tenovus Cancer Care
Tuberous Sclerosis Association (UK)
Tuberous Sclerosis Alliance (USA)
SWAN UK

of Medicine, Cardiff University.
Mr Ifan Evans, Deputy Director –
Technology, Innovation, Strategy.
Welsh Government, Health & Social
Services Group.

Professor Julian Hopkin,
Experimental Medicine, Swansea
University.

•

Dr Sharon Hopkins, Former Interim
CEO Cardiff and Vale Health Board.

•

Professor Malcolm Mason OBE,
College of Biomedical and Life
Sciences, Cardiff University.

•
•

•

Mr Alastair Kent OBE, Genetic
Alliance and Rare Disease UK.
Dr Mick Hunter, CSO and Director of
Development at Atopix and CEO at Orca
Pharmaceuticals
Rachel Butler MBE, Head NHS All
Wales Medical Genetics Service
Laboratory

Patient Representatives
•
•

Mr Perry James
Mr Alan Thomas

Executive Team
•

•

Professor Julian Sampson, Director.
Dr Karen Reed, Operations Manager
appointed April 2017, taking over from
Dr James Colley

Third Sector Organisations (funders and
partners)

Chair: Professor Colin Dayan, School

•
•
•

Mrs Sherrie Witts, Finance Manager
Professor Mark Rees, Impact lead
Dr Kevin Ashelford, Bioinformatics
Lead

•

Ms Sarah Edkins, Genomic
Laboratory Lead

•

Professor Ros John, Genome Editing
Lead

•
•

Dr Ming Shen, Transgenics Lead
Mrs Angela Burgess, Education and
Engagement Lead

•

Mrs Emma Hughes, Genetic Alliance
Policy and Engagement Manager
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Work Package Progress
Genome Editing & Transgenics
Purpose: Transgenics (making changes
to the genetic material by introducing
new DNA sequences) and genome
editing (making direct changes to the
genetic material) enable the generation
of genetically modified (GM) models of
inherited disease and cancer. Wales
Gene Park supports research by using
these technologies for the production
and use of pre-clinical models.
The outputs from this work package
span mechanistic to pre-clinical
therapeutic research. The models
generated form the basis for many
external research funding applications.
This work also generates evidence that
informs the development of clinical
trials in patients.

Core Activities:
- Developing CRISPR (Clustered
Regularly Interspaced Short
Palindromic Repeats) genome
editing technology to produce novel
genetically modified models
- Embryonic Stem (ES) cell derivation
from models of disease
- Consultation provision for
researchers requiring support in ES
cell and genome editing techniques
- Use of GM models for research into
disease mechanisms and preclinical trials

Progress:
Wales Gene Park has collaborated with 12 research groups and supported many
successful grant applications including a >£500K BBSRC (Biotechnology and Biological
Sciences Research Council) grant and a Cancer Research UK program grant renewal as
well as support for early career researchers (e.g. a successful Wellcome Institutional
Strategic Support Fund (ISSF) fellowship).
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The microinjection rig, recently
refurbished, underpins the work of
transgenic production, facilitating the
direct pro-nuclear injection of CRISPR
constructs (containing the genetic
information required for directed editing
of the genome) into newly fertilized
embryos, and the injection of modified
ES Cells into blastocysts.

Refurbished Microinjection Rig

Collaboration with pharmaceutical
companies (Bayer, Genentech,
Calithera Biosciences, Novartis, GW
Pharmaceuticals, and Pfizer) has
enabled preclinical trials involving new
drugs, re-profiling of established drugs
and drug combinations that offer the
prospect of improved treatments.

Identification of proliferating cells in a pre-clinical
model of kidney cancer treated with different drugs

Using our transgenic pre-clinical kidney
cancer model, a collaboration has also
been established with Cardiff University
School of Engineering developing a
novel platform for the isolation of
exosomes from blood for cancer
diagnostics. Exosomes are cell-derived
vesicles present in many body fluids,
including blood and urine, and can
potentially be used for diagnosis of
disease.

Outputs:
• Consultations relating to ES cell derivation and modification, embryo and
sperm cryopreservation, IVF, pronuclear microinjection of CRISPR constructs
and genome modification of ovarian epithelia, have been provided to 12
research groups
• Support for 7 successful research grants awarded in the reporting period,
totalling £775K
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Genomic Facility
Purpose: The Genomic Facility provides
access to competitive and flexible Next
Generation Sequencing (NGS) for
researchers in Wales together with
expert bioinformatic support. By
providing these technologies, Wales
Gene Park improves the quality and
quantity of genomic research that is
undertaken in Wales, and ensures that
a greater proportion of externally
awarded research funding is spent in
Wales.
The genomics facility also ensures the
effective translation of new
technologies to NHS diagnostic
services, including the identification
and analysis of germline and somatic
mutations, and supports innovation by
contributing to collaborations with the
pharma and biotech sectors.

Sample preparation area

Core Activities:
- NGS of DNA and RNA at scale
- Bespoke bioinformatic analysis for
novel sequencing applications
- Pipeline analysis of standard data
outputs (genomes, exomes etc.)

Progress:
During 2016-2017 the Genomic Facility undertook NGS for 27 research projects, 16 of
which were in collaboration with research groups from Health and Care Research Wales
Centres and Units. One formed a new industrial collaboration with Chromatrap®, while
ten were with collaborators across Cardiff University. Eight further projects involving
outsourced sequencing, were supported by the bioinformatics team.
Approximately 2 terabytes of raw
sequence data were produced,
representing a 3-fold increase from the
previous year. This increase was largely
attributable to the purchase of a cBot2
in May 2016 following a £34,000
investment by Cardiff University School
of Medicine. The cBot2 allows
automated sample preparation in
readiness for sequencing and its use
has decreased the cost of sequencing
by ~30% for collaborating researchers.

cBot2 purchased May 2016
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Our ability to provide competitively
priced NGS combined with expert
bioinformatic support for researchers in
Wales, has resulted in an increasing
number of researchers working with
Wales Gene Park.

We have provided bioinformatics
training for staff and students working
in AWMGS. For example, new pipelines
for bioinformatics analysis have
enabled development of tests of
circulating cell-free tumour DNA in
patients with lung cancer as part of
ongoing efforts to help improve
prognosis.
To support dissemination and
integration of NGS technology and
know-how in Wales, Wales Gene Park
established and co-ordinates an All
Wales NGS Network with representation
from Aberystwyth, Bangor, Cardiff and
Swansea Universities. This network
provides a forum for inter-institutional
collaboration and sharing of expertise.
For example, experts from Aberystwyth
University helped Wales Gene Park and
AWMGS to increase sequencing rates
and reduce costs.

The bioinformatics team are working
closely with the All Wales Medical
Genetics Service (AWMGS) to design
and implement a high-performance
compute infrastructure to support NHS
genetic services in Wales. As part of
Welsh Government’s Genomics for
Precision Medicine strategy, AWMGS
have been awarded £650K to build this
infrastructure which we are aligning
with Supercomputing Wales, a £15
million strategic programme of
investment, co-funded by Welsh
Government.
We are developing the software skills
needed to analyse large-scale genomicdatasets, as anticipated by the Welsh
Government’s Genomics for Precision
Medicine Strategy.

Circos plot of bioinformatics data showing
sequencing coverage over genes used in
cancer diagnosis.

Outputs:
• Gigabases of Sequencing Data produced by Wales Gene Park:
o 2064.2
• Gigabytes of Data Processed in Bioinformatics Lab (including outsourced NGS
data):
o 5566
• Research Projects Supported:
o 35 (8 projects through bioinformatics support alone)
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Education and Engagement
Purpose:
Wales Gene Park carries out a wide
portfolio of activities in professional and
public education and engagement. We
ensure opportunities for engagement
and involvement of patients and
families in research, service
development and health and social
care policy. Wales Gene Park education
activities draw heavily on expertise in
the Welsh Higher Education Institutions
and NHS and on the wider UK and
international genomics community.

Core Activities:
-

-

-

Education and engagement events
via public and schools programmes
Recruitment to genetics Health and
Care Research Wales/NIHR clinical
research portfolio studies
Approved continuing professional
development (CPD) in genetics and
genomics for health professionals
Public input to Welsh Government
policy in genetics and genomics

Progress:
Genetics and genomics are increasingly becoming part of our health care system
bringing advantages of quicker and more accurate diagnosis and more individualised
treatments. However, the technology also raises numerous practical and ethical
questions, such as;
• Who will have access to my genetic information?
• How will they use it?
• Who will own it?
• Will it be secure?
• What will it say about my future health?
These are issues on which everyone’s opinion needs to be heard. Wales Gene Park
delivers an active programme of education and engagement events involving health
professionals, schools/colleges, patients and the public. The programme aims to
increase access to information on developments in genetics and genomics and facilitate
the involvement of all citizens of Wales in formulating priorities and safeguards in
research, new services and policy.
Examples of 2016-17 activities
include:
Health Professionals
Over 500 student health
professionals attended the
‘Living with Genetic Conditions’
educational series. The sessions
provide core knowledge of
genetics and inheritance before
focusing on more specific
information relating to specific
genetic conditions. A highlight of
these sessions are talks given
by individuals affected by
genetic conditions which
provide insight into the impact
on their lives and those of their
families.
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Over 135 health professional delegates
from across the UK attended the
Association for Inherited Cardiovascular
Conditions (AICC) meeting organised by
Wales Gene Park.
Good plans for data management are
essential to secure external grant
funding. Wales Gene Park organised a
Data Management Workshop for 100
researchers to improve the quality of
grant applications.
Schools & Colleges
The ‘Schools Genetics Roadshow’
visited schools throughout Wales to
present and discuss a wide range of
genetics topics, reaching over 3600 Alevel students in 54 schools and
colleges. Speakers were recruited from
institutions including: Aberystwyth,
Bangor, Cardiff, Swansea, Glyndwr and
Cardiff Met Universities, Cardiff and
Vale UHB & South Wales Police.

The events included hands-on activities and
genetics-related careers information

The Sixth Form Conference ‘A Journey
through Genetics and Genomics’ held
in North and South Wales, was
attended by over 2000 Year 12 and 13
students who heard talks from expert
speakers on topics including ‘Living in a
DNA-driven world’, Genomics in
Practice: Diagnosis of Rare Diseases;
Living with Genetic Conditions: young
people’s panel; Using DNA in wildlife
crime; Athletes – Born or Made?

Public
A £3000 award from Wellcome Trust
ISSF funding to Cardiff University,
supported the delivery of the first 3G
public genetics conferences in Cardiff
and Wrexham. They provided an
opportunity to learn about genetics and
genomics related research and
advances. The programme consisted of
a series of short talks from expert
speakers, and interactive stands from a
range of collaborating partners. Over
170 participants attended.

The Cardiff conference provided an
excellent opportunity to launch the new
Wales Gene Park Public Genetics
Network, which aims to facilitate
extended public involvement in
research and policy consultations.
Wales Gene Park continues to provide a
range of community group and public
talks. Highlights include:
•

“Gene discovery in epilepsy: the
role of biobanks in patient
research”, Swansea

•

“The Angelina Jolie Effect:
Exploring how breast cancer
runs in families”, Wrexham

•

“Genomic Medicine: What it is &
how the 100,000 Genomes
Project can help the NHS deliver
it”, Cardiff
11

Patients

L-R: Clare Clements, Kirsty Williams AM, Alistair Kent OBE,
Hayley Cleaver at the Senedd

As part of the Building Rare
Communities Project, Wales Gene Park
worked with a number of patients and
families affected by rare and genetic
conditions locally to help develop
patient support groups.
Family days and patient network
meetings have allowed approximately
300 patients and family members to
engage with clinicians, genetic
counsellors, other patients and
researchers. Highlights include the TSC
family days, a family day for 16p11.2
Syndromes as part of the Helping
Patients Project and the annual Rare
Disease Patient Network Meeting.
Through Wales Gene Park, Genetic
Alliance UK’s Pledge for Patients
campaign was launched in Wales in
2016. The campaign aimed to engage
with Assembly Members to pledge
support for: Effective implementation of
the UK Strategy for Rare Diseases,
Improved diagnosis opportunities for
families with undiagnosed conditions
and Removing barriers which prevent
the uptake of innovation by the NHS.
Twenty AMs have signed up to the
campaign.

Policy

The Wales Gene Park Development
Officer sits as a third sector
representative on the Rare Disease
Implementation Group which is
responsible for oversight of the delivery
of the Welsh Implementation Plan for
Rare Diseases. An annual event was
held on 28th February 2017 to
highlight progress made to date with
implementation of the plan. The
Development Officer spoke about
findings from a survey of rare disease
patients and families experiences of
accessing information, support and
services.
Awards
Wales Gene Park Education and
Engagement team was named winner
of the ‘Outstanding Contribution to
Engagement’ award at Cardiff
University School of Medicine’s
inaugural STAR awards ceremony.

Left to right: Jayne Dowden (Chief Operating Officer,
Cardiff University), Emma Hughes (Wales Development
Officer, Genetic Alliance UK), Angela Burgess (Wales
Gene Park Education & Engagement Manager), Rhian
Morgan (Wales Gene Park Education & Engagement
Officer), Prof Ian Weeks (Acting Head of the School of
Medicine, Cardiff University).

At the Heath and Care Research Wales
Involving People Network Annual
meeting at the Cardiff City stadium on
1st March 2017, Wales Gene Park won
the award for ‘The Most Engaging
Stand’ for the second year running.

Outputs:
Attendance at our events in 2016-2017:
• 1,257 Health Professionals
• 2,929 School and College students
• 1,575 Patients and public
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Rare Disease Research:
Technical, Governance and Recruitment Support
The Wales Gene Park Rare Disease Research Co-ordinators manage study governance,
patient recruitment and curation of study data for five UK Clinical Research Network
(UKCRN) Portfolio rare disease research projects, to which 333 patients were recruited
between 1st April 2015-31st March 2017. Wales Gene Park also part funds two
research staff (one in Swansea and the other in Cardiff) supporting laboratory based
research associated with Health and Care Research Wales Portfolio projects and sample
biobanking. These activities help to ensure delivery against the commitments to
research made in the Welsh Implementation Plan for Rare Diseases and biobanking of
normal constitutional DNA samples for Wales Cancer Bank.

Achieving Impact
As an Infrastructure Support Group, Wales Gene Park strives to achieve the
greatest possible reach and significance for the impact of our work by:

Wales Gene Park impact lead Prof M Rees (Swansea University and Wales Gene
Park Exec. Team), is supported by the Operations Manager who liaises with the
wider Health and Care Research Wales infrastructure, identifying areas for joint
working to achieve the greatest reach and significance for impact.
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Key Achievements 2016-2017

The Genomic Facility undertook
next generation sequencing (NGS)
for 27 projects from 16
different research groups, using 6
different sequencing techniques

Our Education and
Engagement
programme reached
over 5,700 people

In 2016-17
(Yr2) we
increased our
sequencing
output

3-fold
compared to
2015-16 (Yr1)

WGP has attended several
meetings throughout the
year with its interactive
stand. The E&E team won
the Cardiff University
School of Medicine
inaugural STAR award for
“Outstanding contribution
to Engagement”

The Bioinformatics team
supported 35 research projects
and additional service
development with the NHS.
The ALL WALES NGS network
has been co-ordinated by WGP to
ensure expertise is shared
and NGS users are
connected across Wales

WGP represented the public
and patient voice within two
Welsh Government Strategy
documents:
• The Welsh implementation
plan for Rare diseases
• Genomics for Precision
Medicine strategy

We have expanded the WGP
Patient network (now
128 members) and the
Public network (now
355 members) to facilitate
public engagement and
involvement in genetic
and genomic research.
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Conclusions
During 2016-2017 Wales Gene Park has
significantly increased its activities in next
generation sequencing (NGS) and
bioinformatics. Our ability to offer
competitively priced, bespoke NGS and
bioinformatics for researchers across Wales
underpins the continued increase in demand
for our expertise and services from the
research community. The close links between
Wales Gene Park and AWMGS ensures the
effective translation of new technologies into
NHS diagnostic services.
The Education & Engagement team have
continued the successful delivery of a large
programme of events, for a range of
audiences. We are committed to increasing
awareness and understanding among health
professionals and the public about the
opportunities presented by genomics. We
aim to further increase participation and

involvement of the citizens of Wales in
research, and are proud of the integral role
laid out for Wales Gene Park in the delivery of
the Welsh Government’s Genomics for
Precision Medicine strategy. Our commitment
to supporting the delivery of this strategy will
inform our priorities and working practices.
We will continue to work with Welsh
Government to advance its Implementation
Plan for Rare Diseases, thereby contributing
to improving health and supporting the
knowledge economy in Wales.
Senior academics, university management
and NHS staff have supported Wales Gene
Park and continue to give of their time,
energy and advice. We thank them for their
invaluable help. We further thank Mr Perry
James and Mr Alan Thomas, our patient
representatives, for their continued excellent
support and advice.

Contact details
If you would like to work with us, require further information, help
or advice, please contact Dr Karen Reed: ReedKR@Cardiff.ac.uk
http://www.walesgenepark.cardiff.ac.uk

@walesgenepark
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