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wooe  Fera Science Ltd. & Defra

“To support and develop a sustainable food chain, a healthy natural environment,
and to protect the global community from biological and chemical risks’

The labs have a scientific heritage of |
7/ _ Institute for Plant
over 100 years Ly e L ' Pathology, 1914

Long history across different sites,
many mergers and governance

Since 1996 at Sand Hutton, York

Fera has been a joint venture
between Bridgepoint & Defra, since
17t January 2024
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Contingency planning:
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Pest specific plant health response
plan:

Xylella fastidiosa (2022)

Figure 1: Early symptoms of Xylefla fastidiosa on Nerium oleander in Italy. (Frangoise Petter, EPPO)

Figure 2: Xylello fastidiosa symptoms on cherry (Donato Boscia, Inst. Sustainable Plant Protection, Bari,Italy)

Figure 3: Symptoms of Xylella fastidiosa on olive in Puglia, Italy (Donato Boscia)
Figure 4: Symptoms of Xylella fastidiosa on Polygala myrtifolia (Bruno Legendre, Anses, France)

Food & Rural Affairs

Pest specific plant health response
plan:

Outbreaks of tomato brown rugose fruit virus
(ToBRFV)

I

Figure 1. Tomato infected with tomato brown rugose fruit virus (courtesy of Neil Giltrap).
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Pest specific plant health response
plan:

Outbreaks of Anoplophora glabripennis

Figure 1. Anoplophora glabripennis adult. © Fera Science Ltd

Food & Rural Affairs

Pest specific plant health response
plan:
Outbreaks of Leptinotarsa decemlineata (Colorado

beetle) on potato crops

Figure 1. Adult Leptinotarsa decemiineata feeding on a potato leaf. Image Courtesy of Fera-
Science Limited © Copyright Fera-Science Limited 2016
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Alert status, command

LGD

In bigger or more complex outbreaks the
LGD will increase its interaction with the
IMT to provide further strategic input.

level, control authority
set and formation of IMT J

Production
of SitReps

IMT

(Defra, APHA or FC)

Surveillance &
control
actions/measures

Production
of IAP

Original thinking... applied
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Questions arising from an outbreak:

What was the pathway for arrival?
-produce, plants for planting etc
What country did the pest arrive from?
How long has the pest been present?
Two incursions have been identified, are they related?




Track & trace information cycle:

-

Data Policy
interpretation decision/action

Data collection




Considerations

What information is out there?

Expertise of the lab

Bias due to existing data sets.

What reference material is available - quantity and quality

Mode of reproduction: clonal populations versus sexually recombining
eukaryotes or polymorphic populations e.g. aphids




Tools:

DNA examples: Non-DNA examples:

Microsatellite analysis Isotope analysis
MLST Context
SNP Trade Pathway

WGS - variable loci Previous crops grown on the land

WGS - phylogenetics

[standard co.}—4& S(;?J?CG 90° Magnet

E Combustion at
1120 C

Faraday Collectors
and

) !
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Colorado Beetle - linking findings
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Colorado Beetle - linking findings

Single colony found in a field and a lone male
found nearby shortly after

Microsatellite analysis used to determine kinship

Results indicated that the lone male was not
directly related to the colony.

But further validation needed on repeatability
and robustness of the markers.

Alternative approach in progress - whole mtDNA
genome sequencing.
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Tracing the source of ToBRFV P

. netherlands palestine
. israel united_kingdom
. jordan mexico
. egypt germany
. belgi D italy
. turkey

. united_states

. Ereece

“cross protection genotype”

UK recurrent outbreak

“} Peru “seed” detections

Botermans et al (2023) Phytofrontiers




Tracking UK outbreak sources by sequence?

“North” - Infection detected towards end of 2022
growing cycle. Phylogeny

- “cross protection” TOBRFV genotype o
« (Not yet detected from seed) W

OR999193
@ 202300607549
* Fruit origin?

@ 2023006075-3

i @ 2023006075-38
“Midlands” - Ongoing re-infection since 2020. :

P MW314104

be MW314105
- Grower identified packhouse staff

: (P “South”
moving to glasshouse as source of

& MW31411<4 .
il Fruit ex.
outbreak © MW314108

. . s o111 Morocco
« Genotype in several European countries

e——g MW 314091

g MP872414
 Fruit origin?

I MP875315

“South” - Infection early in 2023 growing cycle o MZ323110

&

@ MZ438223
« Genotype similar to those from 0PS57566
intercepted Fruit ex. Morocco

de Koning et al (2024) Phytofrontiers



Potato virus A - European or non-European?

Original thinking... applied

C. 1870 CE C. 1967 CE

166-289 CE
/ MTS502378

MT502374/5/6
MTS502370

Andean only — mostly landraces,

a
MT502355 but 1 locally bred cv.

MT502357 b¢
MT502366

MT502351 M$28§§_6,(9)/1/2/3/4/5 5
0.06s/s MT502352/4/6/8

MT521082/3
MH069210
AJ131400° MT502380/1 MT502382°
MT502372/3 AF543709
NC 004039 =i AF543212 World — Includes some from land races

MT435488 AJ131401a from Peru and Argentina, plus bred cvs
KF977085 AJ131402

MT435493 MT435485 AJ296311 UK, Netherlands and Switzerland, plus
MT435490/1 KU586450 NL

KM365068 MT435492/4 4
KM365069 221670 }

AJ131403 KM365067 Tamarillo — New Zealand only

Fuentes S, Gibbs AJ, Adams IP, Wilson C, Botermans M, Fox A, Kreuze J, Boonham N, Kehoe MA, Jones RAC (2020) Potato virus A isolates
from three continents: their biological properties, phylogenetics and prehistory, Phytopathology




Cluster 1 = outbreaks in England & Wales in
multiple crop types & sports stadia

Clusters 2-5 = outbreaks thought to be linked to
1, but evidenced showed they weren’t!

Cluster 6 = from the culture collection
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Asian Longhorn Beetle - establishing origins

/

Proof of principle work to investigate whether
stable isotope analysis could be used to provide
reliable information on the origin of the pest.




SIRA - stable isotope ratio analysis

Principal of SIRA_1 “you are what you eat”

Carbohydrates
Lipids

Proteins
Water

Stable bio elements: 1H, 2H,12C,13C,14N,1°N, 120,170,180




Asian Longhorn Beetle - establishing origins
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Original thinking... applied

Beetle legs are representative body parts

Proof of principle demonstrated

Differentiation of locations possible

Analysis of further ALB samples required
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In summary:

Every case is different
Communication is key

Asking the right questions
Context is everything

Thank you:

Eleanor Jones
Katharina Heinrich
Adrian Fox
Thomas Prior
David Crossley
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