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Overview

• Introduce genomics
• Introduce elements of the genomics 

ecosystem in PHW and more widely 
in Wales

• Introduce the Public Health 
Genomics Programme and the 
potential of genomics

• Introduce our emerging plans and 
vision



What is genomics?

Sequencing instruments read DNA, and 
by extension, enable us to read the 
genome of an organism of interest

However, what really defines the field 
isnt the use of sequencing instruments

Put simply, genomics is the branch of 
biology that is concerned with studying 

genomes

It is the data – and the type of questions 
we can ask, and answer



What can genomics do?

Image from Alanagreh et al, 
Pathogens 2020, ; https://doi.org/10.3390/pathogens9050331

Characterise
individual 
parts that 
make up an 
organism

Study the 
evolution of 
the whole 
organism

Track 
changes over 
time

Unpick the 
spread of the 
organism in 
time and 
space
(see data at 
https://nexts
train.org/)

https://doi.org/10.3390/pathogens9050331
https://nextstrain.org/


Why is genomics important?
High throughput = 

Faster turnaround Times

Whole Genome = More 
tests possible 

simultaneously

Common data types = 
Diagnostic data can be used 
for surveillance in real time

Unambiguous 
= clearer 

diagnostics



PHWs genomics journey to date

31.03.2016 
NGS 
equipment 
arrived (3 
MiSeqs)

01.10.2016
Generic NGS 
workflow
development 
complete

12.04.2017 
Genomics for 
Precision 
Medicine 
strategy 
published

14.02.2018 
PenGU launched

23.07.2018 
Repatriation of 
HIV service

1.10.2018 
Exophialia
nanopore 
analysis

21.11.2018 
Enterovirus 
D68 WGS

07.01.2019 
Mycobacterial 
service online

5.10.2018 
First flu genome 
of new 
surveillance 
service

22.01.2020 
HIV and TB 
services 
accredited

01.08.2019 
C. difficile service 
parallel running

10.11.2020 
C. difficile 
service 
accreditation 
visit

31.03.2020 
Replacement of 2 
MiSeqs with a 
NextSeq

15.03.2021 
addition of 2 
NextSeqs

26.04.2018 
GridION
installation and 
training

6.3.2020
First Welsh SARS-
CoV-2 genome 
sequenced

26.06.2020 
SARS-CoV-2 
Outbreak 
support 
service starts

12.2020 
20,000th SARS-
CoV-2 genome 
sequenced

7.2021 
50,000th

SARS-CoV-2 
genome 
sequenced

3.2022 
200,000th

SARS-CoV-2 
genome 
sequenced

2.2022 
SARS-CoV-2 
service 
accredited

1.2021 
C. difficile 
service 
accredited

1.4.2020 
COG-UK 
setup



In summary….

HIV WCM

Lab Bioinformatics

How it started

7 lab staff, 1x 40% FTE 
bioinformatician

2,000 samples/year

C. difficile SARS-CoV-2

Lab Bioinformatics

How its going

14 lab staff, 8 bioinformaticians, over 50 
people involved across PHW

Capacity of 8,000+ samples/week

Health 
Protection

Epidemiology

HIV WCM Influenza

AMR Enterovirus CF/16S

Surveillance

Research



Public Health 
Genomics

Established in 2017 to deliver 
the Welsh Government 

Genomics for Precision Medicine 
Strategy

Working together to harness the 
potential of genomics to 

improve the health, wellbeing 
and prosperity of the people of 

Wales

The Wider Welsh context –
Genomics Partnership Wales



Welsh Government investments
• £16M investment to create a 
Centre of Excellence for 
Precision Medicine

• Will see co-location of human 
and pathogen genomics 

services, plus Cardiff 
University

• Build complete, move 
due in November

• Many opportunities



Source, WHO: 
https://www.who.int/news/item/01-12-
2021-tripartite-and-unep-support-
ohhlep-s-definition-of-one-health

Genomics potentially 
impacts most areas of 
public health activity, and 
we are already working 
across areas and  
functions

GPW gives us a structure, 
and brings together 
capacity and data

Genomics enables ”the 
right intervention 
to the right population 
at the right time”

Genomics to enable precision public 
health



Genomics to enable precision public 
health

Source, WHO: 
https://www.who.int/news/item/01-12-
2021-tripartite-and-unep-support-
ohhlep-s-definition-of-one-health

Everything we want to do 
is also bound up in the 
ONE health concept

To provide effective 
public health services, we 
have to understand the 
interface of humans, 
pathogens and the 
environment

Genomics is a key tool to 
do this



Building blocks
• We sit at the heart of a 
maturing genomics 
ecosystem in Wales.

• Data generation and 
exploitation and significant 
infrastructure.

• Moving into a new phase, 
seeing increasing adoption 
of genomics across Wales, 
and increased data 
generation.



Genomics benefits – A traditional 
view of testing and surveillance

• Surveillance data 
(and official stats 
etc) are derived from 
diagnostic tests

• Some sentinel 
schemes, but largely 
depend on the tests 
that are done in the 
diagnostic lab(s)



Benefits – a brave 
new Genomic world

• In genomics, the 
tests are digital

• The raw input 
(genome 
sequences) are 
generated once, 
and can be 
analysed many 
times and in 
different ways



Designing real-time systems

• Genomics data is digital, and so 
is always generated and used in 
‘real-time’

• Means that you can design 
systems to enable that data to 
be used in many places in real 
time

• Opportunities in terms of 
messaging queues / designing 
systems that are event-driven



Implications
• The fabric of the genomics enterprise is data and its analysis by 
domain specialists (bioinformaticians).

• The same genomics data generated for one purpose could be 
used for many different public health purposes, just by creating a 
new analysis.

• Surveillance, official stats etc using genomics data would no longer have 
to just ‘take what they are given’, or have limited resolution.

• We (PHW, researchers, industry) can reuse data and maximise its value, 
asking deeper, more complex questions that can drive significant change.

• Routine generation of genomics data in the NHS is creating a 
huge, rich, complex dataset, that can be mined for insight.

• This is a bioinformatics/data science challenge.
• This is an IG/data sharing challenge



Potential: from patient to population
Clinicians 

Diagnostics /
patient level

Infection 
Prevention & 

Control 

Hospital/local
Outbreaks

Regional/national 
Surveillance/action

National response 
and policy

Surveillance / Health 
Protection

Policymakers 
and Government

This is an infectious disease example, the same is 
true of chronic, environmental and occupational 

diseases



Development of a Public Health 
Genomics programme

• Vision: Driving the development of genomics 
services from patient to population, to protect 
and improve health and well-being and reduce 
health inequalities for the people of Wales.

• Role: A systems leader, working with 
stakeholders from across Wales and the wider 
UK to identify, evaluate and oversee the 
implementation of genomics practices to 
prevent and control infectious, (and ) chronic, 
environmental, and occupational diseases in 
Wales.

Bottom line: there are a lot of dots to join, and a lot 
we need to do to evolve PHW to exploit genomics, and 
ensure we are a core part of the emerging system. The 

PH Genomics Programme will be working to do this.



Key activities: genomics data



Key activities: infrastructure

• Analysing genomics data 
requires high and high 
throughput performance 
computing resources

• We have infrastructure for this, 
both within PHW/GPW and Wales

• How we specify, access, use and 
share that infrastructure has 
PHW and NHS-wide implications

• And without it – we have no 
service



Key activities: data analysis
• Bioinformatics ; develop the 
pipelines and interpret results

• Aligned to data science, many 
common skills, and undertake 
common activities

• Working to build this 
community across PHW

• Working to develop career 
models for these staff

• Recognise that without them 
there is no service



Key activities: research
• Genomics data is highly 
valuable for research

• Multiple publications over 
the course of the COVID-19 
pandemic

• COVID-19 data we shared 
enabled even more papers 
(over 150 to date)

• Need to build policies and 
processes, to enable 
research, share data,, and 
ensure credit to staff



Key activities: strategic relationships

• UK-wide genomics 
landscape

• Welsh relationships, within 
GPW

• International relationships 
(PHA4GE, GA4GH, WHO, 
ECDC)

• New area for us, new area 
for them

• Lots of challenges



More immediate future: Planning 
and growth

• Welsh Government Genomics 
Delivery plan launched in 
2022

• Pathogen Genomics Delivery 
Plan under development now

• Activities relating to non-
infectious disease Public 
Health under way

• Sets the scene for the next 3 
years



Delivery plan elements

• Wider plan includes:
• Pathogen Genomics
• Human genomics
• Research
• Enablers / data
• Enablers / digital infrastructure

• Implications across PHW: PH 
Genomics Programme is key 
point of contact and 
coordination



Welsh Public Health Genomics, 2035

Improvement:
• Reduced Inequality
• Better outcomes
• Better designed 

services
• New research
• Patients more 

engaged/ involved

Areas of activity/ 
use
• Prevention
• Precision Medicine
• Precision Public 

Health
• Real-time surveillance
• Patient access to data
• ONE Health

Established Processes
• SOPs for information to action
• Defined best practice
• Data Sharing Agreements
• Threat response processes
• Horizon scanning
• Genomic risk assessment
• Sequencing allocation 

guidelines

Testing:
• Close to patient
• Could be carried out by PHW or 

others
• Data flows to centralised data 

analysis/storage
• Genomics-aware workforce
• Bioinformatics and Data 

Science service

Input Output
Practice Impact

Image Credit: Alex Cagan
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