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EAPR Triennial, Krakow, Poland: 4-8 July 2022

e Originally scheduled for 2020, deferred three times

e Jadwiga Sliwka (IHAR), first woman President of the EAPR,
welcomed over 200 delegates from 36 countries

e 10 Keynote lectures, 15 sessions covered topics including
resistance breeding, bacterial & fungal diseases, viral diseases,
late blight, disease control, storage

e | presented an update on AsiaBlight

e The conference dinner took place
underground in the Wieliczka Salt Mine!
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Potato late blight network for Asia
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Update on AsiaBlight’s efforts to create a
coarse-scale map of the Phytophthora infestans
population in Asia

Louise Cooke, Christelle Lasserre, Alberto Maurer, Philip Kear,
Jorge Andrade-Piedra, David Cooke, Gregory Forbes

6t July 2022: EAPR 2022, 21st Triennial Conference, Krakow, Poland
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Update on AsiaBlight

e Showed that we now have Regional Representatives covering 14
regions across Asia

e Showed examples of activities in selected countries: Bangladesh,
India, Pakistan, China

e Described progress in genotyping and summarised results

AslaBlight

e blight network for Asi



Highlights of EAPR Triennial

lan Barker’s keynote lecture
The potato program of the International Potato Center: successes,
challenges and the way forward highlighted:

The increasing importance of potatoes in Asia
The role of increased potato production in reducing water usage

CIP drought tolerant and disease resistant varieties help in achieving the UN
Sustainable Development Goals

20% of the potato growing area in the global south is occupied by CIP
varieties

High bio-available iron in potatoes, particularly yellow-fleshed CIP varieties,
could cover 50% of iron deficiency in women

Eusaip




Highlights of EAPR Triennial

Francine Govers keynote lecture
The mission of Phytophthora: explore, invade and manipulate brought to life
how Phytophthora interacts with its host:

e Tracking zoospores: they explore their environment, swim, tumble and
respond to attractants (glutamic acid) to locate their host

e The Phytophthora zoospore invades its host by slicing its way in with its sharp
hyphal tip (very different from the approach of fungi whose appressoria use
brute force to enter host cells)

Magnaporthe oryzea < > Phytophthora
a fungus < > an oomycete
brute force < > slicing

Fungal appressorial invasion Oomycete naifu invasion

S Melanized and {

pressurized appressonum .

B Adhesives Ptant hos! surface:



Highlights of EAPR Triennial

Francine Govers keynote lecture
The mission of Phytophthora: explore, invade and manipulate brought to
life how Phytophthora interacts with its host:

e Once in the host cell, Phytophthora haustoria deliver effectors which
manipulate host defences: these are very dynamic, those recognised by the
host can be deleted

e If R-gene stacking within potato cultivars for sustainable blight resistance
then monitoring the corresponding RXLR effectors in the field P.
infestans population is essential

e Francine has collaborators In summary
in China and provided

contact details * P. infestans is dynamic - gene gain/loss - expanded gene families

RXLR effectors are virulence factors that hijack the plant
cell machinery by targeting a variety of plant proteins

..... AND they are counterparts of R proteins

®

...... SO they can be used to fish for R genes: effecteromics

2

Highly diverse pathogen populations - rapid escape of
recognition by R proteins - deletion, point/frameshift mutations, gene silencing

m etceta of RXLR effector genes and a complex interplay between RXLR effectors
AsiaBlight . . e .
Aslablig » R gene stacking - requires monitoring of corresponding

: R¥XI R effectors in field isolates
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Highlights of EAPR Triennial

Poster from Ludwiczewska et al. (Jadwiga Sliwka’s group)
Detection of genes for resistance to Phytophthora infestans in selected
potato genotypes using PCR markers

e (Gene sequencing being used in a co-operative project between Norway and
Poland (DivGene) to diagnose the occurrence of resistance genes and
analyse their diversity in potato cultivars

e Presented results of PCR detection of 12 Rpi genes in 223 potato genotypes

e The project will also analyse the diversity of genes encoding late blight
effectors in P. infestans populations in Poland and Norway
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Poster from Ludwiczewska et al. (Jadwiga Sliwka’s group)
Detection of genes for resistance to Phytophthora infestans in selected
potato genotypes using PCR markers

hes,gor resistance

e Another output from this project is a review sslected poa

r
T
Paluchowska, Sliwka & Yin, 2022, : g
A,
/t":' ~
lanta 255, article 127 =
o
Planta . article 12
e s
i
e,
e
S o e B ¢
o by e
Planta  (2022) 255:127 s\ p——
https://doi.org/10.1007/500425-022-03910-6
REVIEW ™
GChck for »
updates
Late blight resistance genes in potato breeding
Paulina Paluchowska'® . Jadwiga Sliwka'® - Zhimin Yin'® - 4 3 ;
- o e / .
Received: 28 January 2022 / Accepted: 1 May 2022 457 o ;
@The Author(s) 2022 y
/ { 7% :
B BE s bese
Abstract om Norw 3
Main conclusion Using late blight resistance genes targeting conservative effectors of Phytophthora infestans and the -
constructing gene pyramids may lead to durable, broad-spectrum resistance, which could be accelerated through '
genetic engineering,
P IR (2 h s aggal |
Abstract Potato (Solanum tuberosum L) is one of the most important food crops worldwide. In 2020, potato production was !
estimated to be more than 359 million tons according to the Food and Agriculture Organization (FAQ). Potato is affected by d
many pathogens, among which Phytophthora infestans, cansing late blight, is of the most economic importance. Crop protec-
tion against late blight requires intensive use of fungicides, which has an impact on the environment and humans. Therefore, S
new potato cultivars have been bred using resistance genes against P. infestans (Rpi genes) that originate from wild relatives § \
of potato. Such programmes were initiated 100 years ago, but the process is complex and long. The development of genetic : %
engineering techniques has enabled the direct transfer of resistance genes from potato wild species to cultivars and easier X W
pyramiding of multiple Rpi genes, which potentially increases the durability and spectrum of potato resistance to rapidly ‘ %N ‘ (31
evolving P. infestans strains. In this review, we summarize the current knowledge concerning Rpi genes. We also discuss the ‘ 3
use of Rpi genes in breeding as well as their detection in existing potato cultivars. Last, we review new sources of Rpi genes B ) i
and new methods used to identify them and discuss interactions between P. infestans and host. 2
Keywords Cultivar - Effector - Genetic engineering - Phytophthora infestans - Solanum tuberosum - Wild crop relatives J




Highlights of EAPR Triennial

Presentation from Ingo Hein, James Hutton Institute

Targeted mining of potato germplasm collections for novel disease
resistance genes

e Ingo has shared his presentation and CIP (including Philip Kear) is part of
this project

=

Universit T
A TARGETED MINING FOR DISEASE RESISTANCE GENES LT

of Dundee Hutton

Institute

Yuhan Wang Lynn Hunter Brown Yuk Woon Cheung Amanpreet Kaur

Brian Harrower Miles Armstrang Micha Bayer Tom Adams

Ingo Hein
Ingo.Hein@hutton.ac.uk

EAPR meeting; July 6th 2022
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Presentation from Ingo Hein, James Hutton Institute

Targeted mining of potato germplasm collections for novel disease
resistance genes
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The next EAPR Triennial

will take place in Oslo, Norway, 7-12 July 2024
under the Presidency of Arne Hermansen

| thank the British Society of Plant Pathology for a

q! travel grant which assisted in funding my attendance
AstaBlight
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