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NATIONAL DIAGNOSTIC PROTOCOLS (NDPs)

> Essential tools for the accurate and consistent identification of exotic pests and
diseases

» Developed for

NDP 45: Adult Trogoderma granarium, dorsal view. NDP 49: Disease symptoms of Fusarium oxysporum f.

Two different coloured setae clearly visible (DPIRD, P sp. cubense TR4 affecting Cavendish clones at the

Scanlon) Coastal Plains Banana Quarantine Station, Northern
Territory
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NDP DEVELOPMENT

[ Development of draft NDP — ]

Author submits to NDP Coordinator

«

Initial assessment by NDP Coordinator and m

¥

Peer review and laboratory verification by SME
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Author addresses comments
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Acceptance of final draft by author and SME

¥
and SNPHS
- i

Author addresses Section 9 comments
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Pre-endorsement assessment by M
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Endorsement by SPHD M_,
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Research projects typically
generate draft NDPs

This project

Current progress
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NDP DEVELOPMENT

Literature Review
« Existing diagnostics (lab and field)
» Gaps in existing diagnostics

Lack of generic tests for Xylella screening

Genome informed assays to detect all known Xylella
spp designed in this project:
* PCR assays (DPlI NSW)
« endpoint assay (DPI NSW)
« coupled with MINION for rapid subspecies
differentiation
* LAMP assays (AgVIC)

Multcomponent Plot
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NDP DEVELOPMENT

The specificity of 14 PCR assays (quantitative and endpoint) evaluated on a total of 81 samples:

Xf-specificEndpointPCRand
speciictndpoin an Xf-specificgPCR GenericXylella Endpoint PCR GenericXylellaqPCR
; LAMP
CollectionID ~ Sample Type Host Exp. Result| . . - R . . I PR . -
Minsavageet Harper etal Harper et al 2010 Agilettietal Ouyangetal Lietalgoz Frands etal Dupasetal | Ito&Chiaki XylellaGenericXy (This project) Ito & Suzaki  Ito & Chiaki
al 1094 (PcR) 2010 (Lamp) | "™ 2019 2013 2006 2019 2021 1 2 Xylellaspp Xf Xt 2017 2021
[XylellaDNA from culture
icMpg731  Xxff Vitis vinifera +ve +ve 46.24 239 2745 26.6 23.63 256 23.94 e +ve +ve 2.14 27 up 19.99 18.56
ICMP 8739 Xfm Prunus dulcis e e 51.86 204 30.09 29 23.88 2741 26.79 +ve e +ve 2 2.7 ub 20.36 18.87
lcMP8720  Xfm Platanus e e 727 247 28.86 26.97 na 269 18.79 e e e 3099 317 u 1878 1619
MP8745 0n BCYE. Dr occidentalis
ICMP 8742 Xf Ulmus americana +ve +ve 4235 3.8 26.98 25.29 254 24.79 2221 +ve e +ve 205 20.7 ub 16.46 1645
lcvpszas  xif Ambrosia e +e 2911 2728 2997 289 2647 2847 2%.74 e e e 238 257 uw 299 2187
artemisiifolia
lomp 15197 xif its vinifera e e 38.83 26.64 29.16 214 26.65 2698 207 e e e 25.05 256 u 295 2043
[Closely related bacteria
DARGS801  Stenotrophomonas up +e uw up D up uw u up up u u up uw uw up up
DAR72045 ~Stenotrophomonas up u uw u D u uw uw up u uw D up uw uw 244 u
B DAR75512  Stenotrophomonas up u uw up up up uw uw up u uw up up uw u up u
Dive rse stra | ns Of Xf Cl o ely rel ate d b acte ri a DAR76132 Stenotrophomonas D uD uw D u D uw u D D uw D D uw uw 1801 241
DAR77232 Stenotrophomonas u up uw up u up uw uw up up uw u up uw uw 17.36 3128
DAR77233 Stenotrophomonas u up uw 35.69 u up uw uw up up uw u up uw uw 1847 2801
DAR77234  Stenotrophomonas up u uw u [ up uw u u u u up u uw u 1731 29.63
DAR77236 ~Stenotrophomonas [ u uw u up up uw u u u u up u uw u 1882 2887
DAR77237 Stenotrophomonas up u uw u up up uw uw up u uw up u uw u up u
IDAR73877  Xanthomonas vesicatoria uo uo ub uo ub uo ub ub uo up ub uo uo ubn ub uo uo
baRaszgs Xonthomonastranslucens pv up up u up up up na u up up u up up u u up up
translucens
IDAR49849  Xanthomonas hortorum u up uw up D up uw uw up up uw u up uw uw up up
IDAR33337  Xanthomonas arboricola up up u up u up uw uw up up u u up uw uw up up
DARs2645 ;ZZ;:ZI_"""‘“ campestris pv up ) u ) D ) u u ) ) u up u u up u )

Xf-infected insect hB;ts Xf-infected and uninfected plant
host tissue
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NDP DEVELOPMENT

A short list of five of the best performing PCR tests
was further evaluated:

« Endpoint PCR generic Xylella spp. assay (This project 2021)

* Generic gPCR Xylella spp. and Xt (This project 2021).

« PCR for Xf by Harper et al (2010, erratum 2013)

« PCR for Xf by Ouyang et al (2013)

» PCR for Xf by Dupas et al (2019)

Six different isothermal assays were assessed in an
Australian setting (including assays designed in this
project).
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SPECIFICITY OF PCR ASSAYS - AUS NZ

Xylella spp panels

Closely related bacteria panels

A total of 40 3 individual plant samples
«eing49 hOSt genera

Acer spp.
Anacardium occidentale
Bixa orellana

Canna sp.

Citrus spp.

Eugenia uniflora
Euphorbia sp.
Fortunella sp
Fragaria x ananassa
Ginkgo sp.

Hibiscus sp.

Jacaranda mimosifolia
Lavandula sp
Liquidambar sp.

Litchi chinensis
Macadamia integrifolia
Malpighia emarginata
Malus domestica
Mangifera indica
Moringa oleifera
Morus rubra

Murraya koenigii

Murtus sp (Myrtle)
Nandina sp.
Nerium oleander
Nicotiana tabacum
Olea europaea
Pelargonium sp.
Persea americana
Platanus acerifolia
Plumeria

Polygala myrtifolia
Portulaca sp.

Prunus spp.
Psidium guajava
Pyrus pyrifolia
Quercus sp.
Rosa sp.
Rosmarinus sp.
Rubus idaeus
Semecarpus australiensis
Ulmus
Vaccinium spp
Vitis spp

® Queensland

angane

B

New South Wales

TH

H Sydney
Adelaide %, . 7

® wictoria !

Melbourne

Hobart

Caledonia

® Norfolk Island

Auclﬁland

® New Zealand

New
Zealand
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Xif_ICMP8731 Xfm_ICMP8739 Xfp_CFBP8072 Xt_NCPPB 4612

SENSITIVITY AR PR T

: by, | 0y
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gPCR assays were more sensitive than the endpoint % 1ok
PCR as a screening test i RNAPAE ‘ it I
o BNREL t' Y ”,‘ § T
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LABORATORY ASSAYS

The qPCR assay of Harper et al (2010, erratum 2013) provided the most reproducible results when run by
different operators using different assay reagents and thermocycling devices.

All five assays are included in the Xylella spp. NDP.

The two primary assays recommended are the Harper et al (2010, erratum 2013) gPCR assay and the
generic endpoint PCR (this project)

Asian pear samples

The two primary assays recommended are the Harper et al (2010, erratum 2013) gPCR assay and the
generic endpoint PCR (this project)
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IN-FIELD DETECTION OF XYLELLA

Goal: In-field detection capability ready for application in the field by =,

field officers included in a revised Australian NDP for Xylella

* |Isothermal in-field assays (LAMP and RPA) identified as the technology most - FiisEens
field ready and transferable to field officers : e

- Six different isothermal assays were assessed in an Australian setting (|ncIud|ng

assays designed in this project). Assessed on:
y=designed i tisproject) m-

— Specificit m
pedicty e e L T [ e Lo o
— Sensitivity XFPD1 21.7 13.9 89.5 88.7 5:30 Positive
XFPD2 24.7 16.7 89.4 8.9 88.7 8:00 Positive
Ease of use by operator m XFPD3 28.1 23.9 88.9 15.4 88.4 13:15  Positive
. . . . Al 2.20e-00 EBGDY 31.9 uD uD 14.9 87.9 uD uD
« Recommendation for inclusion in the NDP: m ki e 0 0 s oo U b
— LAMP of Harper et al (2010) (Real-time) — ub b ub 775 ub ub
XFPD7 uD uD uD uD 77.4 uD uD

* As published o :
. . 100% specificity against 149
» Optigene kit samples

: : . ) tive th
— Agdia Amplify RP® XRT kit (1](;(:1ROOO x less sensitive than

Ny gy /
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s
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BIOSECURITY PREPAREDNESS

« Streamlined NDP endorsement process

» NDP assays are already adopted in 4 major node
laboratories in AUS and 1 in NZ

 Ability to rapidly identify detections to subspecies
and ST

« Up to date sampling strategies with images
* Controls available to Australian laboratories

Development of draft NDP —
Author submits to NDP Coordinator
Initial assessment by NDP Coordinator and m

Peer review and laboratory verification by SME

-

Author addresses comments

-

Acceptance of final draft by author and SME

Author addresses Section 9 comments

Section 9 assessment by

H"

n

| S 5 5 U

Pre-endorsement assessment by M
S

e

Endorsement by SP
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Project Activities:
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LET'S GET SOCIAL

Follow us for the latest in plant biosecurity

D@ @

plant-health-au planthealthaust planthealthaustralia planthealthaust
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