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Ralstonia pseudosolanacearum
wiitet bereits in sieben Kantonen

In der Schweiz wird das Bakterium Ralstonia
pseudosolanacearum bekampft. Es kann grosse Schiden an
mehr als 200 Pflanzenarten anrichten.
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Bacterial wilt caused by R. solanacearum is one of the most destructive plant
diseases worldwide

R. solanacearum is a soil-borne bacterium infecting over 200 plant species from more than 50 families.

It enters through wounds, root tips, or lateral roots, colonizes the root cortex, and moves into the xylem, where it
rapidly multiplies. This systemic spread causes wilting and ultimately plant death.

Real-time PCR for RSSC
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Bacterial wilt caused by R. solanacearum is one of the most destructive plant
diseases worldwide

Historically, the species complex was described as several phenotypically diverse strains from five pathogenic races and five
biovars.
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Bacterial wilt caused by R. solanacearum is one of the most destructives plant
disease worldwide

Historically, the species complex was described as several phenotypically diverse strains from five pathogenic races and five
biovars.

2014: Reclassification by Safni et al. into three distinct species
* Ralstonia solanacearum (Phylotype II)
* Ralstonia pseudosolanacearum (Phylotypes | and IIl)
* Ralstonia syzygii (Phylotype 1V)
* R. syzygii subsp. syzygii
* R. syzygii subsp. celebesensis
* R. syzygii subsp. indonesiensis

Real-time PCR for RSSC
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Development of a method for ISO17025-accre tes
well as a commercial real-time PCR-set_“m G

RSSC primer and probes: |
* Primer-sequences from Korner et al., 2017
Modification of an existing primer set t

* Probe from Vreeburg et al 2016

Real-time PCR for RSSC
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RSSC primer and probes:

- Probe from Vreeburg et al., 2016
Modification to avoic

v
Bulletin OEPP/EPPO Bulletin (2017) 47 (1), 33-40 55 2. DOl 10.1111/epp.

False positive Ralstonia solanacearum real-time PCR results in
routine potato tuber samples caused by Advenella species:
adaptations to avoid these cross-reactions

U. A. Kérer', U. Kroll® and S. Hilgert®

Environment and Agriculture (BfUL) Department 63, Waldheimer Straffe 219, Haus 5, 01683 Nossen (Germany);

whsen.de
sen (Germany)
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Bulletin OEPF/ERPO Bull 46 (1), 112121 S5 201 101111 epp

Performance of real-time PCR and immunofluorescence for the
detection of Clavibacter michiganensis subsp. sepedonicus and
Ralstonia solanacearum in potato tubers in routine testing

R. A. M. Vreeburg', M. Bergsma-Vlami®, R. M. Bollema’, E. G. de Haan', M. Kooman-Gersmann’,
L. Smits-Mastebroek’, W. I. L. Tameling™, N. N. A. Tjou-Tam-Sin®, B. T. L. H. van de Vossenberg?
and J. D. Janse

"Durch General Insp vice, PE ord, The Netherlands; e rvreeburg@maknl
*Duich National 7 { 9102, ¥ ingen, The N 3
* Present address: KevGene, PO i
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RSSC primer and probes:

» Primer-sequences from Kérner et al., 2017

Primer and probes for internal control (IC)

Real-time PCR for RSSC

.ﬁ.‘ |

i detection

2026



SS< BIOREBA

RSSC primer and probes:

» Primer-sequences from Kérner et al., 2017

Primer and probes for internal control (IC)

Real-time PCR for RSSC

.ﬁ.‘ |

i detection

2026



2026

e duplex PCR

Dilution series to assess primer efficiency and

O
%))
(%))
12
o
L
0
O
a
O
£
T
()
i

<m_m_~_o_m_wW/a¢0uu L



NSS< BIOREBA

2al-time duplex PCR i

Dilution series to assess ‘p'r;,imer efficiency
h‘_ i 4

1. Definition of RFU-threshold

Amplification
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The target-DNA should double
design or suboptimal PCR ¢

Amplification
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Definition of RFU-threshold ’n 1
Definition of Ct-threshold: Repllcat% sh )

The target-DNA should double eac?fj ycle
design or suboptimal PCR conditic

Amplification

“ T o o T T

.......... Sensitivity on host matrlx
Potato tubers: 1 infected tuber in 299 healthy tubers (seed
potato certification protocol): Ct ~21

Log Starting Quantity

(O Standard

> Unknown
—— HEX E=912%R"2=0998 Slope=-3 553 y-int=48 814
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Specificity testing - Inclusivity
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Specificity testing - Inclusivity

R. pseudosolanacearum unknown Ginger Switzerland

R. pseudosolanacearum NCPPB 3181 Il Sodom Apple Gambia +
R. pseudosolanacearum NCPPB 1018 Il Potato Angola +
R. pseudosolanacearum | Rose Netherlandes +
R. pseudosolanacearum | Tomato Indonesia +
R. pseudosolanacearum | Curcuma Peru +
R. solanacearum I Potato Germany +
R. solanacearum I Potato Switzerland +
R. syzygii subsp. syzygii \Y, Clove Indonesia +
R. syzygii subsp. indonesiensis \Y Tomato Indonesia +
R. syzygii subsp. celebensis \Y, Banana Indonesia

Real-time PCR for RSSC
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Specificity testing - Exclusivity

No cross-reaction with related bacteria, pathogens on the same host, or host matrix

Real-time PCR for RSSC
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Specificity testing - Exclusivity

No cross-reaction with related bacteria, pathogens on the same host, or host matrix

Candidatus Arsenophonus phytopathogenicus -
Candidatus Phytoplasma solani -
Clavibacter michiganesis subsp. sepedonicus -
Pectobacterium wasabiae -
Pectobacterium atrosepticum =
Pectobacterium parmentieri -
Pectobacterium carotovorum subsp. Brasiliense -
Pectobacterium carotovorum subsp. Carotovorum -
Dickeya solani

Pseudomonas syringae spp.

Real-time PCR for RSSC
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Specificity testing - Exclusivity

No cross-reaction with related bacteria, pathogens on the same host, or host matrix

Candidatus Arsenophonus phytopathogenicus - Potao

Candidatus Phytoplasma solani - Tomato -
Clavibacter michiganesis subsp. sepedonicus - Ginger -
Pectobacterium wasabiae - Eggplant -
Pectobacterium atrosepticum = Rose =
Pectobacterium parmentieri - Bell pepper -
Pectobacterium carotovorum subsp. Brasiliense - Chilli -
Pectobacterium carotovorum subsp. Carotovorum - Watermelon -
Dickeya solani - Banana -
Pseudomonas syringae spp. - Cucumber -

Tobacco

Real-time PCR for RSSC
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Rs Lyo gPCR Master Mix (2x)

Pru”n%r/ \\'\’ﬂ > VX

Reconstitution Buffeir'for A "‘]-'E

Rs gPCR positive control

gPCR negative contp% m X

Nuclease free water

With a éef ﬂ‘*\‘q‘:\w"

Real-time PCR for RSSC
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» Integration of DNA-Polymerase and F’r\{ﬂeﬂPrb
\i

» Lot-to-lot consistency

» Certificate of Analysis available with Ctrvaluh‘

L
c"

Rs Lyo gPCR Master Mix (2x)

Rs gPCR positive control

Nuclease free water

Reconstitution Bufferonr 1"7’\
L N h

) g
gPCR negative contp{ﬁ, ' ) N
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External validation and participation in interlaboratory comparison (ILC)

+ External Validation of the Rs gPCR set through a collaborator in Belgium
* ILC carried out within the scope of EUPHRESCO 203-F-431 ExoRal

Test panel

e 4 potato tuber extracts (Solanum tuberosum)
¢ 2 ginger rhizome extracts (Zingiber officinale)
¢ 2 rose plant extracts (Rosa sp.)

¢ 2 concentrated water samples

Real-time PCR for RSSC
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The method is being used in our testing service laboratory to test store-bought
ginger rhizomes from Peru and China, used for propagation in Switzerland

" BIOREBA ot Analy reise  Uber Uns 00O -

i TESTING SERVICE
V' Your Partner in Agro-Dizgnastics

Real-time PCR for RSSC
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The method is being used in our testing service laboratory to test store-bought
ginger rhizomes from Peru and China, used for propagation in Switzerland

stenlos. 4 +4161712 11 25 / admin@bioreba.ch
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W
BIOREBA Pflanzen-Pathogene Analysen Preise Uber Uns Kontakt ° o @ ® Deutsch v
f\ TESTING SERVICE

Your Partrr in Agro-Disgnostics

Diagnostik

von Pflanzen-Pathogenen

Real-time PCR for RSSC




<
[09)
L
o
e
o

._In collaboration with:

. T

) Agroscope




	�Development and Validation of a real-time PCR kit for the detection of the Ralstonia Solanacearum Species Complex (RSSC) 	
	Bacterial wilt in Switzerland
	Bacterial wilt in Switzerland
	Ralstonia solanacearum species complex (RSSC)
	Ralstonia solanacearum species complex (RSSC)
	Ralstonia solanacearum species complex (RSSC)
	Bacterial wilt in Switzerland
	Design of real-time PCR for RSSC detection
	Design of real-time PCR for RSSC detection
	Design of real-time PCR for RSSC detection
	Design of real-time PCR for RSSC detection
	Design of real-time PCR for RSSC detection
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Optimization of RSSC real-time duplex PCR
	Validation of real-time PCR for RSSC detection
	Validation of real-time PCR for RSSC detection
	Validation of real-time PCR for RSSC detection
	Validation of real-time PCR for RSSC detection
	Validation of real-time PCR for RSSC detection
	Production of a qPCR Rs set
	Production of a qPCR Rs set
	Production of a qPCR Rs set
	Validation of real-time PCR for RSSC detection
	Real-time PCR for RSSC detection
	Real-time PCR for RSSC detection
	THANK YOU

