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Background

AKey component of the
Biological Security
Strategy (BSS) 2023
refresh

A Cross-Government
mission and vision

AOne health agenda

AN

UK Health Department
Security for Environment
Agency Food & Rural Affairs

VISION: By 2030, the UK is resilient to a spectrum of biological threats and a world-leader in responsible innovation, making a positive impact on
global security, economic and health outcomes.

OUR MISSION: To implement a UK-wide approach to biosecurity which strengthens deterrence and resilience, projects global leadership, and
exploits opportunities for UK prosperity and S&T advantage.

(DHSC/DEFRAFCDO) strengthened
security awarenress pubic Reduce the risk from the microbial forensics
information campaign spresd of infectious diseases, capabiry
pests and invasive species,
Including drug resistant
indections, in the UK and
ovorsoas
| 1

OUTCOME 4 (CO) OUTCOME 8 (HO)
Fegular domestic and A UK Borgr which maintaing
intermational axercisng of our biclogical security and creates
collective prepareciness and prosperity
tob
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STRATEGIC ENABLERS

fics and stimudating growth and iInvestment across
vaccnes within 100 days underpinned e UK.
by targeted RAD programmes across
e rmge of biolagical Sweats STRATEGIC ENABLER 3
INTERNATIONAL LEADERSHIP (FCDO)
! International engagement and leadership
OUTCOME 15 (DEFRA) 10 improve global health security and
Capabiity to remediate a scene or TUtLre DANGHATIC PAIVENtion, DNREBCNISS
aroa within the UK that has been and response, shape international
contarminated by hazardous biclogical iosatety and biosecurity norms,
material in 8 small or medium scale standards, practices and strengthen non
ncdent profiferation instruments and mechanisms.



., |2

Secuty | porrrent

Agency Food & Rural Affairs

The National Biosurveillance Network One

Vision & Definition Health

The NBN will help protect the UK from known
and emerging high-consequence biological
threats

One Health approach Provide decision-makers
and cultur_e of the threat level with the information the_y
collaboration need, when they need it

Faster and more efficient Assess and characterise
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SPRING

Vector Borne Disease:
Tick-Borne Encephalitis

Risk of human
infection greatest C
in late spring and

WINTER




NBN Alpha Q1 Deliverables

Security for Environment
IDEATE VALIDATE PLAN

Agency Food & Rural Affairs
w/c 15th w/c 22nd wic 29th wi/c 5t wic 12th w/c 19th w/c 26t wic 4th wic 11th wic 18th wic 25t
Jan Jan Jan Feb Feb Feb Feb Mar Mar Mar Mar

Sprint1 Sprint 2 Sprint 3 Sprint 4 Sprint 5 Sprint 6

NBN Vison and Strategy as |
redefined by pre-Alpha !
Target Biosurveillance Experience

Stakeholder and Communications Plan

Roadmap for Alpha/ SoP

Closing report
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Genomics for Animal and Plant Disease Consortium

UK Research
and Innovation

Yogesh Kumar Gupta
Animal & Plant Health Agency, Weybridge

g 1 . ’ PATH-SAFE Biosurveillance Conference
’ ’ N 28th-29th February 2024
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Project Delivery

Project Structure

GAPD(C2

Genomics for Animal and Plant Disease Consortium

Project

Management

Animal &
Plant Health
Agency

Work Package 1Rapid pathogen
detection at frontline

Y/

Work Package ZReduce spill over from
wild animals and plants Y/

Work Package 3Accurate genomic
characterisation of pathogens

Y/

Work Package 4New and (re)
emerging disease outbreaks

Y/

Work Package Sdentify new strategies
to control/mitigate endemic disease

Work Package (ProjectCoordination /

Work Package 682ommunity outreach
and interagency collaboration

Y/
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WP1

Rapid pathogen
detection at frontline pathogendetection

U Ensure secure borders with rapid pathogen

U Identify HTStesting methods appropriate for
border biosecurity,BIPSMobile labs

Centre for Environment
Fisheries and Aquaculture
Science

a8
g.z:ma.xﬁ;.m porsstasEath with the Animal and Fishhealth requirements
gency

Birbright

INSTITUTE

U Map and integrate plant-health inspection

to maximizethe crosssectorbenefits

Animal &

Plant Health
Agency




WP2

Reduce spill over from
wild animals and
plants

ROYAL
VETERINARY
COLLEGE

Animal & Centre for Environment
Plant Health Fisheries and Aquaculture

Agency Sclence

Forest Research

Anlmal &
Plant Health
Agency

U Establishcapability for metagenomicanalysis

in the wild species

U Assesghe environmental DNA/RNAmMethods

that caninform about pathogenrisk




WP3

Accurate genomic i Develop pathogen agnostic/targeted genomic
characterisation of

pathogens

approachesfacilitating highconfidence
confirmatory diagnosigor DNR (diagnosis is
not reached) samples

o

.E!.E!?”ght U  Use of archival sample panels representative
29 of syndromic and complex diseases to validate
Fiaheries and Aquacatre the approaches

ﬁm& U  Implement harmonised approaches to

Plant Health = validate and accredit these sequencing
gency . )
pipelines

Forest Research

AR
Animal &
Plant Health

Agency




WP4

Characterisation and
control of (re-) 0 Refining (meta)genomic methods for rapid
emerging disease and taxonomically accurate pathogen
outbreaks characterisation

Forest Research

0  Genomic data to support the evolution and
epidemiology of emerging pathogens

Animal & Centre for Environment U Informatics dashboard to support

Plant Health Fisheries and Aquaculture

Agency Science visualisation of pathogen genomic data

INSTITUTE

Prbright B

Animal &
Plant Health
Agency



WP5

Identify new

strategies to
control/mitigate
endemic disease

Animal &
Plant Health
Agency

Lo

Centre for Environment
Fisheries and Aquaculture
Science

Anlmal &
Plant Health
Agency

i

i

Improving endemic diseaseunderstanding
and control

Monitoring endemic diseasesthrough the
analysisof water system

DGZ



WPG6

Community outreach U  Establish communication channel between intagency partners
and inter-agency

collaboration U  Crossdiscipline rapid response Simulation Exercises ($&R)

U Establish Terms of Reference for reporting to policy and evidence teams

a8 &

Animal & Department

Plant Health for Environment

Agency Food & Rural Affars U Develop guidance and action plans with other genomic surveillance
i programmes

Centre for Environment
Fisheries and Aquaculture
Science

U Develop data sharing plans

Forest Research

Birbaght

INSTITUTE

U  Outreach activities

Animal &

Plant Health
Agency




Cross-cutting Technical Domains m;z
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( . . Sampling (matrices) % )
Sampling &Sequencing ﬂﬁﬁ
TD1 path-Agnostic Prep (enrichment/lib prep) vy
Targeted
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Data processing & Analysis Pipelines for specific applications El:i_glg .

L
Analysis Novel targeted diagnostics N
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Cross-cutting Technical Domains DC
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é . . Sampling (matrices) % A
Sampling &Sequencing ﬂﬁﬁ
TD1 path-Agnostic Prep (enrichment/lib prep) o9y
Targeted
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L echnology platforms )
( N
Data processing & Analysis Pipelines for specific applications E%I'b .

L
*  Analysis Novel targeted diagnostics ~—-e
TDZ Storage & & L4 ¢ LS
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Cross-cutting Technical Domains

Animal &
Plant Health
Agency

[ . . Sampling (matrices) % A
Sampling &Sequencing ﬂﬁﬁ
TD1 path-Agnostic Prep (enrichment/lib prep) LAA)
Targeted
Technolo latforms %

\ gy p y
( N
Data processing & Analysis Pipelines for specific applications E%I'b .

L
Analysis Novel targeted diagnostics N
TDZ Storage & g 4 ¢ . ggg
- Sharing Data Repositories (APH) =
Validation / Accreditation Archived samples (Syndromic) Eo
TD3 Performance Driving Applications & .
Turn-around times '.O‘
\ Protocol diss;mination Training (Staff & CDT) QJ-:; )
Communication / Policy Translating data > Policy _
TD4 Ee':‘:““;: policy Data Accessibility — GUI/Dashboards \
ost-Benefits ~ta,
\ Public interaction Communicating data to stakeholders '\Qf' y
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Thank you for your attention

© Crown copyright 2024
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Background Agency
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A 11D in the UK
A Typically self-limiting V&D
A High cost associated with infections

Data
appear in
national
statistics

A Difficult to know true burden of 11D

ositive laboratory test resul \
People who provide faeces
sample requested by GP

11D surveillance pyramit
24

10'Brien, Sarah J., et al. "BMC Medical Research Methodology 10.1 (2010): 1-13.



m E?gnddards
Background Agency

food.gov.uk

A 11D in the UK
A Typically self-limiting V&D
A High cost associated with infections

Data
appear in
national
statistics

A Difficult to know true burden of 11D
A 11D1 (1993 - 1996)
A 1ID2 (2007 - 2009)
A 11D3 (2023 - 2025)

IID surveillance pyramid
23

10'Brien, Sarah J., et al. "BMC Medical Research Methodology 10.1 (2010): 1-13.
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Results of [ID2 Agency

food.gov.uk

A 25% of UK population experiences IID in a year
A Up from 20% in 1ID1
A 50% of cases reported time off

A Most common pathogens in community:
A noro (12.4%)
A Campy (13%)

A Up to 60% of samples tested negative for all
Included pathogens

Data
appear in
national
statistics

People who provide faeces
sample requested by GP

IID surveillance pyramid
26

10'Brien, Sarah J., et al. "BMC Medical Research Methodology 10.1 (2010): 1-13.
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Results of 1ID2 AGency

food.gov.uk
147
(136 to 158)
: l 9.5 \
Ratlos to | (7.7 to 11.7)
national | | 1
surveillance ! : :
' Presenting to Reported to national
Cases per 1000 Community general practice surveillance
person-years 274 17.7 1.9
(253 to 295) (14.4 to 21.8)

Tam, Clarence C., et al. "Longitudinal study of infectious intestinal disease in the UK (1ID2 study): incidence in the community and presenting to general practice." Gut 61.1 (2012): 69-77. @
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Results of 11D2 SEandarc

food.gov.uk
9.3
(6.0 to 14.4)
: 1.3 |
Ratios to l
national : : (0.9 t0 1.8) :
surveillance : : :
1 1
. Presenting to Reported to national
Cases per 1000 | Community general practice surveillance
person-years 9.3 13 1.0
(6.0 to 14.3) (0.9t01.8)

288
(239 to 346)
Ratios to [ s 81t2 ‘:8 3) ]
national : f — |
surveillance ' ! 1
| ' !
: Presenting to Reported to national
Cases per 1000 Community general practice surveillance
person-years 47.0 2.1 0.16
(39.1 to 56.5) (1.4t03.0)

Tam, Clarence C., et al. "Longitudinal study of infectious intestinal disease in the UK (1ID2 study): incidence in the community and presenting to general practice." Gut 61.1 (2012): 69-77. @
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Aims of ID3 M Fxe
A Assess overall burden of 11D in the UK

A Under -reporting at each step
A Pathogens associated with 11D
A Associated AMR

A Under -reporting by pathogen
A UK-acquired IID

Data
appear in
national
statistics

People who provide faec
sample requested by GP

IID surveillance pyramid
29

10'Brien, Sarah J., et al. "BMC Medical Research Methodology 10.1 (2010): 1-13.



Food
Why update 11D data? M e

A New molecular techniques (PCR & WGS)
A Reduce % unattributable?
A AMR data

A Changes in way people interact (socially
and with medical assistance)

A Only way to understand infection
dynamics for pathogens not recorded in
national surveillance ( sapovirus,

C. perfringens

Data
appear in
national
statistics

‘ Positive laborator y test r sults

People who provide faeces
sample requested by GP

IID surveillance pyramid
30

10'Brien, Sarah J., et al. "BMC Medical Research Methodology 10.1 (2010): 1-13.



[ID3 Consortium

AFSA and FSS-tmded project
ALed by Newcastle University
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food.gov.uk

ID3 Study Design M B

Three parallel cohort studies
A Population cohort study Prospeciv Corart sty

A GP presentation study ) |
A GP enumeration stu dy {Gczl'rerftsiﬁgt:g;gli;uﬁim \Illness presenting to primary care

every case) (Cohort 2) l

Non-selective | Usual clinical

stool decision
sampling about stool
GP Validation Study (Audit i
sampling #
of GP Presentation Study) P

Aiming to recruit 150 cohort1 . o AT —
GP praCtlceS Microbiology Studies -- ——d
. . . (Laboratory-based)

(~60 participants per practice) >

lliness in the population

Study will collect data for 2 years GP Enumeration Study

(observing current clinical
practice, not necessarily

AJPartici pamoflfyeaf ol [iQow: i

case) (Cohort 3)

Calibration Study
(National reporting study)




IID3 Study Design

Cohort 1 & Cohort 2
A Questionnaire completed
A Socioeconomic data

A Household transmission
A Travel

All Cohorts
A Linked with HES/ONS data

Food
Standards
Agency

food.gov.uk

Prospective Cohort Study lliness in the populatlon

(Cohort 1)

GP Presentation Study - .

(collecting samples from lliness presenting to primary care
every case) (Cohort 2) l l

GP Enumeration Study

(observing current clinical | - .

prac[ice. not necessar”y NOI"I-SE ectlve U5ua| C||n|Ca|

collecting samples from every stool decision

case) (Cohort 3) .
sampling about stool /

GP Validation Study (Audit i

sampling #
of GP Presentation Study) P

Microbiology Studies - D E—
(Laboratory-based) e

Calibration Study
(National reporting study)




IID3 Study Design

Cohort 1 & Cohort 2

A Questionnaire completed
A Socioeconomic data
A Household transmission
A Travel

All Cohorts
A Linked with HES/ONS data

Data collection began
September 2023

Food
Standards
Agency

food.gov.uk

Prospective Cohort Study lliness in the populatlon

(Cohort 1)

GP Presentation Study

(collecting samples from lliness presentlng to primary care
every case) (Cohort 2) l

GP Enumeration Study

(observing current clinical |

practice, not necessarily Non-selective | Usual clinical

collecting samples from every stool decision

case) (Cohort 3) .
sampling about stool /

GP Validation Study (Audit .

sampling /
of GP Presentation Study) P

Microbiology Studies : Y |
(Laboratory-based)

Calibration Study
(National reporting study)
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Current Progress Agency

A Stool samples tested: 107
A No pathogen identified: 43

Salmonella NorovirusGIl/GlI Entamoebahistolytica

STEC 1 Sapovirus 6 Giardia 6
Campylobacter 10 Astrovirus 3 Cyclospor@ayetanensis -
Shigella 1 Adenovirus 3 Cryptosporidium 1
Aeromonaspp - Rotavirus 1

E. cOHETEC 4

E. coHEPEC 9

E. coHEAEC 6

Yersinia -

Clostridiundifficile 3

Clostridiunperfringens 1

Vibrio -
<t



ID3 Dashboard

Volume of Targets Detected

Samples
Received

107

10

I

M

L]

2123 24 28 30 32 34 37 38 39 40 40 41 42 43 44 47 44 45 4p 47 48 50 1 49 50 51 52
July Augu...

June

New EOI
Practices

1

September

Completed EOI
Practices

37

October MNovember

2023
ISO Week Sample Taken

Actioned EOI
Practices

49

Targets Detected In Samples By ISO Week: (Last Updated 25/01/2024)

December

2 3 4
January

2024

No. Signed
Agreements

46

Targets Detected
@ ADENOVIRUS

@ ASTROVIRUS

@ C_DIFFICILE

@ CAMPYLOBACTER

@ CLOSTRIDIUM_PERFRINGENS

@ CRYPTOSPORIDIUM
DEC_EAEC

@ DEC_EPEC

@ DEC_ETEC

@ GIARDIA
MO PATHOGENS DETECTED

@ NORCVIRUS_GLGII

@ ROTAVIRUS

@ SALMONELLA

@ 54POVIRUS

@ SHIGELLA

@sTEC
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Practices Who Have Signed Agreements
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Outcomes Agency

Data will then be used to update FSA models
A Foodborne disease estimates
A Cost of lllness model

Compare results to [ID1 & 1ID2
A Trends for 1ID in UK
A Any new areas of concern?
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A Final report and anonymised dataset available late 2026 or
early 2027
A Salmonella sequences being added to NCBI for inclusion
on PATH-SAFE platform
A 11D3 samples will be stored for research use
A Faecal sample and extracted cDNA/DNA
A Ethical approval required to access

To Note : IID2 samples still being stored
(erica.kintz@food .gov.uk)
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Government
Riaghaltas na h-Alba

The diversity of shiga-toxigenic E. coll,
optimising routinely generated
Salmonella sequences Iin Scotland

and other relevant RESAS activities.

Dr Sue C. Tongue

SRUC (Scotl and®qs Rur al Clo
sue.tongue@sruc.ac.uk

This work was supported by theRural and Environment Science and Analytical Services Division


https://sefari.scot/
https://www.gov.scot/publications/strategy-environment-natural-resources-agriculture-research-2022-2027/
https://www.gov.scot/publications/strategy-environment-natural-resources-agriculture-research-2022-2027/pages/9/

A\ A4 %%

' [\f\f Biomathemati€s & StatiStics Scotland
BioSS

Moredun SRUC

SRUG B6-1
Diversity of STEC

Understanding the diversity of STEC and its
relationship with human pathogenic potential

This work was supported by the
SEFARI Z & Rural and Environment Science
and Analytical Services Division



Why?

ASTEC = Shigatoxin
producing E. coli

AHighest rate clinical
cases (per 100,000
head per annum) -
human population in UK

AE. coli0157 STEC

Anon- 0157 STEC




British E. coli O157 In cattle = B fonaras

AGENCY rorstooodrs
Ithy eati

study, also known as BECS* [

A10.1017/S0950268817002151 https://doi.org/10.1128/AEM.03142-20 SR

026 phylogenetic relationships and virulence composition


https://doi.org/10.1017/S0950268817002151
https://www.foodstandards.gov.scot/publications-and-research/publications/e-coli-o157-super-shedding-in-cattle-and-mitigation-of-human-risk
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2023.1260422/full?utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field&journalName=Frontiers_in_Microbiology&id=1260422
https://doi.org/10.1128/AEM.03142-20

Retail mince survey U 2019 Food <

SRUC
NHS
\u— o/
Lothian
NHS
N o/

Greater Glasgow
and Clyde

FSS/2018/013

*€DINBVRGH-

TTTTTTTTT EDINBURGH COUNCIL

Dundez CHANGING
mconsEUT

Survey of beef mince at retail level in Scotland

https://doi.org/10.4315/JFP2-051



https://www.sciencedirect.com/science/article/pii/S0362028X22056216?via%3Dihub
https://www.foodstandards.gov.scot/publications-and-research/publications/a-microbiological-survey-of-minced-beef-at-retail-in-scotland

The risk of STEC contamination In

wild venison

Food
Standards

Scotland

For safe food and
healthy eating

Ny

N/
Moredun


https://www.foodstandards.gov.scot/downloads/The_risk_of_STEC_in_venison.pdf
https://www.foodstandards.gov.scot/downloads/The_risk_of_STEC_in_venison.pdf

What are we doing in SRUC - B6- 17 @ - complerec
Q = Ongoing
- 0 = initiated

N
w _ =
N SRUC
— non- 0157 STECQ — 0157
N
i

SRUC
0157 a non- 0157 STEC
vy
v
— Moredun

Lothian

Research Institute
—— non-0157 STEC Q [ﬁ \N_\I-!‘g


https://edinburghlabmed.co.uk/specialities/reflab/serl

N

SRUC

Lo

Samples
from
additional Nof Field flocks

. '
premises ﬁ
]

Scottish healthy
animal AMR
survey samples

Lee
Lee
Lee

10 farms sampled \ ; y

Samples (321 deer,16 cattle,16 sheep)

Moredun



What else are we doing in SRUC -B6-177

Q = Completed
SRUC <2+

e i B i S R A 68 2 = Concept
Harnessing diverse prophages of STEC 0157:H7 phage-

type 8 for rapid identification of fresh produce-associated

STEC strains .
T Q = still to come

nwy

v
Moredun

isolation and Eco- system case studies

characterisation of for
non- 0157 STEC

O{:&O Improving methods for C,}
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SRUG B6- 1 ADiversity
Diversity of STEC

ASampling strategies &
design

Alnterpretation

ASo what? SEFARIZ S



Salmonella sequences
Objective 3.1 SRUC-A2-2

N
0‘0

SRUC

Veterinary Services

N
0‘0

SRUC

N

Greater Glasgow
and Clyde

Public Healthelé
Scotland



https://www.nhsggc.scot/staff-recruitment/staff-resources/laboratory-medicine/scottish-microbiology-reference-laboratories/enteric-bacterial-infections-service/

1495 ’
™ UNIVERSITY OF A ; 4 **

v ABERDEEN Moredun SRUC

The Rowett Institute .
Research Institute

"‘. The James
T ~—

[\/\f Blo‘themat’& Sta‘lcs Scolr lIII' Hutton

Institute

RESAS SRP 20222027
| Topic B6
SEFAR| Y //\ Diet and Food Safety

This work was supported by theRural and Environment Science and Analytical Services Division


https://www.gov.scot/publications/strategy-environment-natural-resources-agriculture-research-2022-2027/

Projects and research areas

SRU@6-2 Mike Hutchings
A systems understanding of the flow of
AMR from livestock production to the

environment and humans: informing risk

analyses

MRIB6-2 Nuno Silva

Understanding the dynamics of
antimicrobial resistance genes (ARGS)
flux in the soil, animals and humans in
different fertilisation practices for
grasslands

RIB6-01 Karen Scott

Incorporation of whole ecosystem
approaches to reduce transmission of
foodborne pathogens and antimicrobial
resistance

JHIB6-1 Lisa Avery

Flows of Antimicrobial resistance (AMR)

and pathogens through environment to
food chain

BioSS3-LSM

Framework for modelling farm to fork
transmission and control of foodborne hazards

Spread #,
of AMR

SRUBG2
MRIB6-2

Spread
of

‘@G\O’pathogen
SRUMB6-1
J ?\\,%

MRIB6-1 Clare Hamilton
Addressing knowledge gaps in the
sources, epidemiology and genetic
diversity of important foodborne
pathogens

SRUEB6-1 Sue Tongue
Understanding the diversity of STEC
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SRUB6-2 Mike Hutchings
A systems understanding of the flow of AMR from livestock production to

the environment and humans: informing risk analyses

MRIB6-2 Nuno Silva
Understanding the dynamics of antimicrobial resistance genes (ARGS) flu
the soll, animals and humans in different fertilisation practices for

grasslands
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RIB6-01 Karen Scott
Incorporation of whole ecosystem approaches to reduce transmission of
foodborne pathogens and antimicrobial resistance

JHiB6-1 Lisa Avery
Flows of Antimicrobial resistance (AMR) and pathogens through
environment to food chain
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MRIB6-1 Clare Hamilton

Addressing knowledge gaps in the sources, epidemiology and genetic
diversity of important foodborne pathogens

SRUB6-1 Sue Tongue

Understanding the diversity of STEC and its relationship with human
pathogenic potential

BIoSS3-LSM Glenn Marion

Framework for modelling farm to fork transmission and control
of foodborne hazards
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UKRI strategic themes:

A address large-scale, complex
national and global challenges

Aharness the full
research and innovation system

A underpin key sectors of the UK
economy.

Over the first year of our strategy, we
will co-create research agendas,
coordinate actions and leverage
private investment.

UK Research
and Innovation

UKRI Strategy 2022—2027
Transforming tomorrow together
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Five strategic themes, 2022-27:

A Building a Green Future

A Securing better health,
ageing and wellbeing

A Tackling infections

A Building a secure
and resilient world

A Creating opportunities,
Improving outcomes

UK Research
and Innovation



Tackling Infections
The Challenge

Infectious disease threats are becoming more
acute, driven by biodiversity loss, changing
climate, human demographics and behaviours

Compounded by endemic infectious disease
threats to both human health and the health of
systems we depend on (food, water, waste,
natural and managed environments)

UK has led G7 commitments to deliver effective
future pandemic preparedness action; tackling
Infectious diseases will be essential to meeting
UN Sustainable Development Goals and Net
Zero targets

UK Research
and Innovation



