09 Characterization and diversity of Pectobacterium and Dickeya species in the
Netherlands
Michiel Pel ((NIVIP, NVWA), WUR, The Netherlands)

011 Glycoalkaloids from Solanum spp leaves modify virulence factors in

Dickeya solani and Pectobacterium brasiliense sp. nov.
Anna Grupa-Urbanska (IHAR-PIB, Poland)

012 Increase of glycoalkaloid content in potato tubers by greening as a
method to reduce the spread of Pectobacterium and Dickeya spp. in seed

production systems
Brice Dupuis (Agroscope, Switzerland)

P13 RNAseq expression analysis of resistant and susceptible potato tubers at

early stage of infection with Dickeya solani
Renata Lebecka (IHAR-PIB, Poland)

P15 Evaluation of the phenotypic and genotypic diversity of Ralstonia
solanacearum in metropolitan France and the risks for emergence of other

species of the Ralstonia spp. complex
Antinéa Sallen (ANSES/inov3PT, INRAE-IGEPP, France)

P16 Is there any risk for potato crops to be infected by Apiaceae haplotypes of

‘Candidatus Liberibacter solanacearum’?
Laure Berton (FN3PT, France)

P17 Purple top complex disease a threat for the Ecuadorian and South America

potato production and diversity
Xavier Cuesta (INIAP, Ecuador)

P18 Virulence of novel Ralstonia pseudosolanacearum (phylotype 1) strains
from rose, blueberry and mandevilla on seed potato
Bo van Doorn ((NIVIP, NVWA), WUR, The Netherlands)
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% Product Safety Authority

Ministry of Agriculture,

Nature and Food Quality

Characterization and diversity of
Pectobacterium and Dickeya species in the
Netherlands

Chiel Pel

National Institute for Vectors, Invasive plants and Plant health (NIVIP)
Netherlands Food and Consumer Product Safety Authority (NVWA)

National Plant Protection Organisation (NPPO-NL)



Wageningen # WUR

> Not everyone from
Wageningen is part of
Wageningen University and
Research (WUR)
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Facts and Organizational Structure of NIVIP

> National Institute for Vectors, Invasive
plants and Plant health

> Head: dr. ir. Mieke Reyniers
(+ 5 Managers)

> +/- 110 colleagues

> Divided over 8 departments:
— Bacteriology
- Virology
- Mycology
- Entomology
- Nematology
— Molecular Biology
— Invasive Plants
— Centre for Monitoring of Vectors
- + Admin, Advisors, greenhouse staff

X N2 a88RER
8888888838
N
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10.12.2019 Official Journal of the European Union

L 3191

COMMISSION IMPLEMENTING REGULATION (EU) 2019/2072

of 28 November 2019

establishing uniform conditions for the implementation of Regulation (EU) 2016/2031 of the European Parliament and the

Council, as regards protective measures against pests of plants, and repealing Commission Regulation (EC) No 690/2008 and
amending Commission Implementing Regulation (EU) 2018/2019

PART A

PESTS NOT ENOWN TO OCCUR IN THE UNION TERRITORY

Quarantine Pests and their codes assigned by EPPO

1. Bacteria

L.

Candidatus Liberibacter africanus [LIBEAF]

2.

Candidatus Liberibacter americanus [LIBEAM]

Candidatus Liberibacter asiaticus [LIBEAS]

Curtobacterium flaccumfaciens pv. flaccumfociens (Hedges) Collins and Jones [CORBFL]

Pantfoea stewartii subsp. stewartii (Smith) Mergaert, Verdonck & Kersters [ERWIST]

Ralstonia pseudosolanacearum Safhi ef al. [RALSPS]

Ralstonia syzygii subsp. celebesensis Safni ef al. [RALSSC]

Ralstonia syzygii subsp. indonesiensis Safi et al [RALSSI]

| Xanthomonas oryzae pv. oryzae (Ishivama) Swings ef al. [XANTOR]

PARTB

med by EPPO

PESTS ENOWN TO OCCUR IN THE UNION TERRITORY

Quarantine Pests and their codes assigned by EPPO

1.

Bacteria

1

Clavibacter sepedonicus (Spieckermann and Kottho) Nowioui ef al. [CORBSE]

7
A

. |Ralsionia solanacegrum (Smith) Yabuochi ef al. Emend. Safni ef al. [RALSSL]

. | Xylelia fastidiosa (Wells ef al.) [XYLEFA]

.| Xanthomonas oryzae pv. onzicola (Fang ef al) Swings et al. [XANTTO]

.| Xanthomonas cifri pv. aurantifolii (Schaad ef al.) Constantin ef al. [X{ANTAU]

.| Xanthomonas citri pv. cifri (Hasse) Constantin ef al. [ANTCI]
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Research activities

> Development of diagnostic tools/protocols
> Phylogenetic research

> Epidemiologic research
— Risk assesment
— Advisory tasks

Intern gebruik



Bacterial soft
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Bacterial soft rot

> Causes more crop loss than any other bacterial disease
- Plants in field/greenhouse
- Food in storage

> Affects succulent plant parts (fruits, tubers, stems and bulbs)

> Plants in nearly every plant family

- Potato, carrot, tomato, cucumbers, melons, squash, pumpkins, cabbage,
cauliflower.

Intern gebruik



Bacterial soft rot

> Wide range of temperatures (20°C - 25°C)
> Wet conditions

> Symptoms
- Water soaked spots -> sunken soft spots
— Tissue becomes discolored and mushy
- Seepage of moisture
- Strong smell

Intern gebruik



Bacterial soft rot

> Pseudomonas > Pectobacterium
> Bacillus > Dickeya

> Burkholderia

> Pantoea

> Enterobacter

> Klebsiella

> Leuconostoc

> Clostridium

Intern gebruik



Bacterial soft rot ' ' ‘

OH COOR

pme;ps Polymethylgalacturonases / Polygalacturonases

> Soft Rot Pectobacteriaceae (SRP)

- Dickeya
= After the American phytopathologist Robert S.
Dickey, for his contribution to research on the COOCH
Erwinia chrysantemi complex oo

— Pectobacterium (®) PE Pectlnesterase
= A pectolytic/pectinolytic bacterium

COOR COOR

> Produce different Plant Cell Wall ’ ’

degrading enzymes (PCWDE)

— Pectinases, cellulases, proteases PUPGL Pectin lyase

Intern gebruik



Blackleg of potato

> Severe |losses in potato industry

— Europe
= Dickeya solani
= Pectobacterium brasiliense

- USA
= Dickeya dianthicola

> In NL average annual losses of €12
million in seed potato industry

Intern gebruik



Current taxonomy

| Family Pectobacteriaceae
@ Name: Pectobacteriaceae Adeolu et al. 2016
@ Category: Family

@ Proposed as: fam. nov.

2 parent

LPSN

dsmz.de

«siblings»  childreny

@ Etymology: Pec.to.bac.te.ri.a.ce’ae. N.L. neut. n. Pectobacterium, type genus of the family; L. fem. pl. suff. -aceae, ending to denote a family; N.L. fem. pl. n. Pectobacteriaceae, the family whose nomenclatural type is the genus Pectobacterium

@ Gender: feminine
® Type genus: | Pectobacterium Waldee 1945 (Approved Lists 1980)

@ Valid publication: Adeolu M, Alnajar S, Naushad S, S Gupta R. Genome-based phylogeny
Pectobacteriaceae fam. nov., Yersiniaceae fam. nov., Hafniaceae fam. nov., Morganellaceae f:

@ WSEM list: Oren A, Garrity GM. Notification list. Notification that new names and new comb

Intern gebruik

@ ¥ Child taxa:

Name

Nomenclatural status

Taxonomic status v

| Acerihabitans Lee et al. 2021

validly published under the ICNP

correct name

| Biostraticola Verbarg et al. 2008

validly published under the ICNP

correct name

| Brenneria Hauben et al. 1999

validly published under the ICNP

correct name

| Dickeya Samson et al. 2005

validly published under the ICNP

correct name

| |Lonsdalea Brady et al. 2012

validly published under the ICNP

correct name

| Musicola Hugouvieux-Cotte-Pattat et al. 2021

validly published under the ICNP

correct name

| Pectobacterium Waldee 1945 (Approved Lists 1980)

validly published under the ICNP

correct name

| Sodalis Dale and Maudlin 1999

validly published under the ICNP

correct name

|"Affinibrenneria" Bian ef al. 2021

not validly published

|"Bruguierivorax" Li et al. 2021

not validly published

|"Prodigiosinelia" Duprey et al. 2019

not validly published




LPSN

.dsmz.de

Current tax

> 20 species

Intern gebruik

@ ¥ Child taxa:

Name

Nomenclatural status

Taxonomic status v

| Pectobacterium actinidiae Portier et al. 2019

validly published under the ICNP

correct name

| Pectobacterium aquaticum Pédron et al. 2019

validly published under the ICNP

correct name

| Pectobacterium aroidearum Nabhan et al. 2013

validly published under the ICNP

correct name

| Pectobacterium atrosepticum (van Hall 1902) Gardan et al. 2003

validly published under the ICNP

correct name

| Pectobacterium betavasculorum (Thomson et al. 1984) Gardan et al. 2003

validly published under the ICNP

correct name

| Pectobacterium brasiliense Portier et al. 2019

validly published under the ICNP

correct name

| Pectobacterium cacticida corrig. (Alcorn et al. 1991) Hauben ef al. 1999

validly published under the ICNP

correct name

| Pectobacterium carnegieana (Standring 1942) Brenner et al. 1973 (Approved Lists 1980)

validly published under the ICNP

correct name

| Pectobacterium carotovorum (Jones 1901) Waldee 1945 (Approved Lists 1980)

validly published under the ICNP

correct name

| Pectobacterium fontis Oulghazi ef al. 2019

validly published under the ICNP

correct name

| Pectobacterium odoriferum (Gallois et al. 1992) Portier et al. 2019

validly published under the ICNP

correct name

| Pectobacterium parmentieri Khayi et al. 2016

validly published under the ICNP

correct name

| Pectobacterium parvum Pasanen et al. 2020

validly published under the ICNP

correct name

| Pectobacterium peruviense Waleron et al. 2022

validly published under the ICNP

correct name

| Pectobacterium polaris Dees et al. 2017

validly published under the ICNP

correct name

| Pectobacterium polonicum Waleron et al. 2019

validly published under the ICNP

correct name

| Pectobacterium punjabense Sarfraz et al. 2018

validly published under the ICNP

correct name

| Pectobacterium quasiaquaticum Ben Moussa et al. 2021

validly published under the ICNP

correct name

| Pectobacterium versatile Portier et al. 2019

validly published under the ICNP

correct name

| Pectobacterium wasabiae (Goto and Matsumoto 1987) Gardan et al. 2003

validly published under the ICNP

correct name

| Pectobacterium cacticidum (Alcorn et al. 1991) Hauben et al. 1999 orthographic variant misspelling
| Pectobacterium chrysanthemi (Burkholder et al. 1953) Brenner et al. 1973 (Approved Lists 1980) | validly published under the ICNP | synonym
| Pectobacterium cypripedii (Hori 1911) Brenner et al. 1973 (Approved Lists 1980) validly published under the ICNP | synonym
| Pectobacterium rhapontici (Millard 1924) Patel and Kulkarni 1951 (Approved Lists 1980) validly published under the ICNP | synonym

|"Pectobacterium delphini* Waldee 1945

not validly published

|"Candidatus Pectobacterium macerans” corrig. Shirshikov et al. 2018

not validly published

|"Candidatus Pectobacterium maceratum” Shirshikov et al. 2018

orthographic variant

|"Pectobacterium melonis" (Giddings 1910) Waldee 1945

not validly published

|"Pectobacterium zantedeschiae" Waleron ef al. 2019

not validly published
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Current taxonomy

@ ¥ Child taxa:

Name

Nomenclatural status

Taxonomic status v

| Dickeya aquatica Parkinson et al. 2014

validly published under the ICNP

correct name

| Dickeya chrysanthemi (Burkholder et al. 1953) Samson et al. 2005

validly published under the ICNP

correct name

| Dickeya dadantii Samson et al. 2005

validly published under the ICNP

correct name

| Dickeya dianthicola Samson et al. 2005

validly published under the ICNP

correct name

| Dickeya fangzhongdai Tian et al. 2016

validly published under the ICNP

correct name

| Dickeya lacustris Hugouvieux-Cotte-Pattat et al. 2019

validly published under the ICNP

correct name

| Dickeya oryzae Wang et al. 2020

validly published under the ICNP

correct name

| Dickeya parazeae Hugouvieux-Cotte-Pattat and Van Gijsegem 2021

validly published under the ICNP

correct name

| Dickeya poaceiphila Hugouvieux-Cotte-Pattat et al. 2020

validly published under the ICNP

correct name

| Dickeya solani van der Wolf et al. 2014

validly published under the ICNP

correct name

| Dickeya undicola Oulghazi et al. 2019

validly published under the ICNP

correct name

| Dickeya zeae Samson et al. 2005

validly published under the ICNP

correct name

| Dickeya dieffenbachiae Samson et al. 2005

validly published under the ICNP

synonym

| Dickeya paradisiaca (Fernandez-Borrero and Lopez-Duque 1970) Samson et al. 2005

validly published under the ICNP

synonym

Intern gebruik

@ ¥ Child taxa:

> 12 species

Name v

Nomenclatural status

Taxonomic status

Dickeya dadantii subsp. dadantii (Samson et al. 2005) Brady et al. 2012

validly published under the ICNP

correct name

Dickeya dadantii subsp. dieffenbachiae (Samson et al. 2005) Brady ef al. 2012

validly published under the ICNP

correct name
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.dsmz.de

Current taxonomy

® ¥ Child taxa:
Name v Nomenclatural status Taxonomic status
| Musicola keenii Hugouvieux-Cotte-Pattat et al. 2021 validly published under the ICNP | correct name > 2 SpeCieS
| Musicola paradisiaca (Fernandez-Borrero and Lopez-Duque 1970) Hugouvieux-Cotte-Pattat ef al. 2021 | validly published under the ICNP | correct name

INTERNATIONAL JOURNAL OF
SYSTEMATIC AND EVOLUTIONARY MICROBIOLOGY

Volume 71, Issue 10

Research Article

Proposal for the creation of a new genus Musicola gen. nov.,
reclassification of Dickeya paradisiaca (Samson ef al. 2005) as

Musicola paradisiaca comb. nov. and description of a new species
Musicola keenii sp. nov. 8

Nicole Hugouvieux-Cotte-Pattat’ ), Cécile Jacot des-Combes?, Jéréme Briolay?(), Leighton Pritchard®
© View Affiliations

Published: 07 October 2021 | https://doi.org/10.1099/ijsem.0.005037
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Blackleg of potato

% diseased plants
100%

> Most prevalent species appears

90%
to be dynamic
70%
80% === Dickeya spp.
50% =8P atrosepticum
40% =@=P_brasiliense
> Many different species are —e—P_ parmentiei
present in NL

0%
2001 2005 2010 2013 2014 2015 2017 2018 2018 2021

Source Inge van Duivenbode, NAK Emmeloord
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Blackleg of potato

> Most prevalent species appears
to be dynamic

> Many different species are
present in NL

Intern gebruik

Species | #isolates

P. actinidiae 1

P. aquaticum 1

P. atrosepticum 1

P. brasiliense 151
P. parmentieri 3
P. polaris 4
P. punjabense 6
P. versatile 1
Pectobacterium spp. 139
D. solani 17
D. chrysanthemi 3
D. dadantii 3
D. zeae 35

Source Inge van Duivenbode, NAK Emmeloord



Collection at NIVIP

> Which species are found in the Netherlands?
— We get questions from third countries
— Identify potential dangers

> ~400 isolates in collection (1980’s until now)
— E. chrysanthemi or E. carotovora
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\'%

\'%

\'%

\'%

>

Selected ~ 70 isolates
Sampled in the Netherlands

- But not necessarily from the Netherlands!
Collected all type-strains
Illumina sequencing

- ~ 70 isolates

- Type-strain of which no WGS data was
available at NCBI

de novo assembly (RAPT at NCBI)
Fast-ANI

e B TN
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> Is the presence of these
isolates a problem?
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Conclusions

> Large diversity of Pectobacterium and Dickeya isolates was found
> Only a limited number appear to be highly virulent on potato
> Itis hard to link virulence to the phylogenetic position
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Pectobacterium
brasiliense (Pcb)

Strain: Pcb3M16
Reference: Lebecka & Michalak, 2020

Dickeya solani (Ds)

Strain: IFB0099
Reference: Golanowska et al., 2015
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