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> Potato - globally

Potato production, 2021
> Potato grown worldwide Potato production is measured in tonnes.

World

» Critical for food security,

mainly in Americas and Asia
» Large diversity of ecozones

and production systems
» Shifting major production

areas

Nodata Ot 2.5 milliont S5milliont 7.5milliont 10 milliont 25 milliont 50 milliont
tzza | I | ‘

Source: Food and Agriculture Organization of the United Nations
OurWorldInData.org/agricultural-production « CC BY

Multiple services provided
Provisioning

Regulating

Cultural and social
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> Potato — a vulnerable crop

» Vast array of
important
pathogens

» \Vegetative
propagation

» chronic pathogens
(viruses, bacteria)

> Seed borne
inoculum

> Global assessment
of health status and
impacts missing

> The GPHA
initiative
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® The GPHA assessment — what’s this?

» An ambitious ISPP project
» Started 5 yrs ago
» Covering a wide diversity of plants ( not just crops)
» Aiming at providing a global view of plant heath status worldwide

Global Plant Health Assessment: Systems and Ecoregions

North America Managed

' North America ~ ‘Pcunnlal fruits

o= W a5t Asia

JiSouth-East Asia

A Forest Systems

. Agricultural Systems South America

. Peri-urban horticulture

Yk Urban vegetation
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® The GPHA assessment — where are we now?

> How?
» Voluntary expert contributions
» Selection of ‘keystone cases’

» For each case, a report
» Based on existing knowledge and references
» Under a common format

» Some choices and shortcuts
» Focus on diseases
» Assessment based on ecosystem services linked to plant health
» Status over past 30 yrs and foreseeable trends

> Products and deliverables

» Reports compiled and analysed
» International workshop, Toulouse October 2021
» ICPP Lyon, August 2023

» An e book with all 26 reports available to date >
https://www.isppweb.org/about_gpha.asp

» A feature paper with the main (provisional) conclusions> Plant Disease (First Look) -
https://doi.org/10.1094/PDIS-01-23-0166-FE

» A dedicated website > https://sites.google.com/view/global-plant-health-
assessment/home

INRAZ
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> The potato GPHA—what’s up, doc?

> Three reports on potato
» South America
» East Asia
» Western Europe

» Missing areas still to be covered
» Mediterranean basin
» North America
» Sub-saharan Africa

» Diverse pathogen profiles
» Late blight prevalent everywhere
» Ralstonia a major threat in the tropics — Asia & South America

» Tuber diseases important in Europe
» Link to marketing and uses

» Viruses problematic in many developing countries
» Seed systems are key

INRAZ
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The GPHA assessment - what’s up, doc?

» Current health status : decent... but artificially so and declining

FPlant System World [Overall |Level of
Eco- state of |confidence in
region |plant assessment:
health |Plant health

Potato South |reasonably confident
America
VAR East Asia . [reasonably confident
West very confident
Europe

» Ecosystem services rendered
» Primarily provisioning: fair to poor, often declining
» Regulating: seldom assessed, poor and declining
» Cultural: not assessed for want of suitable data

Global Plant Health Assessment and Serge Savary
A global assessment of the state of plant health
INRAS Plant Disease (First Look) - https://doi.org/10.1094/PDIS-01-23-0166-FE
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> Challenges and impacts

» Climate change
» Globalisation of trade
»Changing pathogen complexes and diversity

> Diet transitions
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2 Climate change

curopean 4

'

Farmers from the NEPG zone will globally
produce 7 to 11 % less potatoes due to
climate change 12-09-2022

During its last meeting prior to Potato Europe 2022, the NEPG estimates that global potato production in the NEPG
zone (EU-04) will be down by 7 to 11 %

Source : https://nepg.info/wp-content/uploads/2022/09/220912-NEPG-press-release-GB-final.pdf

NEPG yield trend, 2010-2021

Mean yield (t/ha)

20102014  2011-2015  2012-2016  2013-2017  2014-2018 20152019  2016-2020  2017-2021

source: NEPG
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2 Climate change

» Water supply
» critical for tuber production
> sometimes too low > 2022
> sometimes too high > 2021

» Strongly correlated to temperatures

» Impacts
» Direct effects on tuber growth and plant physiology
»  Gross yield, tuber caliber and shape
»  Shifting production zones and calendars

» Indirect effects through
» pathogen severity and distribution ( eg late blight)
» Increasing production costs ( water, but also
energy and sometimes pesticides)

INRAZ
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Climate change

» Observing past impacts...

r;r;E late-blight observation d.a.p. Hannukkala et aI., 2007
N Plant Pathology 56: 167 —176

80 4 DOI: 10.1111/j.1365-3059.2006.01451.x
60 -
40 4 -

o Fields and gardens "

A Fixed observation siles o “ 8
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— — Means, fixed ocbservation siles
D T T T T T T T T T T 1

1881 1882 1983 1884 1885 1886 1997 1988 1888 2000 2000 2002

Estimated number of sprays/ha
51 (a)

0 T T T T T T L— T ™ ™ T T T A\l

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001
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2 Climate change

» ... and predicting future ones

Change in blight units
- [
H-:
- B3
Clo ¢
No potato
production
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Late blight risk variation
between 1961/1990
and 2040-2059

Hijmans et al, 2014
Global Change Biology 20: 3621-3631,
DOI: (10.1111/gcb.12587)
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Gobalisation of trade

» Large scale movement of plants... and pathogens

v" New strains and pandemic distribution : P. infestans EU-13_A2 & EU 2 A1l

v" New species — zebra chip

INRAZ
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Pathogens/pest complexes and diversity

» New associations of genotypes and pathogenic species

» Ex: Black leg complex

New species detected

Expanded range of habitats ( P versatile)
Invasive behaviour ( P parmentieri, D solani)
Antagonism and synergism

YV VVYVYY

Y

Consequences for control
» Upgraded surveillance schemes and methods
» Ecological interactions can be used for biological control
» Attention to be paid to as yet unidentified species in collections ( P punjabense? Other groups
yet to be named?)

INRAZ
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» Altered host behaviour in the presence of mixed infections
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G. pallida P. infestans

Conclusion : Mixed infections = more resistant hosts
Next questions:

' ?
Is it always thg case: _ _ Andrivon et al., 2023 -
What mechanisms explain this? Plant Pathology 72: 667-676

INRAZ
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Food regimes transitions
» Changing diets
» Vegetarian/vegan/low meat on the rise

Vegan, halal, vegetarian — who eats what in Europe?
% of population according to diets T _

" Vegetarian [ Lactose-free [} Religion-based (halal, kasher...)

B Gluten-free [ Pesco-vegetarian [l Vegan

2%

3%
2 % 1%

5 %

2%
3%

‘i' HHlH%I

@ ® @ Enquéte menée auprés de 5 218 personnes provenant de 5 pays en ao(t 2017,

@statista_FR Source : Dalia Research StatISta E
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? Food regimes transitions

» Changing production modes

» Organic on the rise worldwide

Number of organic farms ( *1000)

3 000

2 500 —

2 000 —

1500 e e —

2000 2009 2018
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® Food regimes transitions

» Consequences

» Changes in expected
production distribution

Fig. 8 The future of potato production adapted from Rosegrant et al. 2017

» Plant protection methods to change

INRAZ
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? Some take-home messages

» Potato health globally — decent, but fragile

» Convincing evidence that potato health is currently managed worldwide...
» But:

» at the expense of heavy and unsustainable use of pesticides ( fungicides, insecticides, herbicides;
nematicides)
» many different pathogen profiles according to ecoregions and cropping systems

» Major challenges ahead

» Climate change
» Impacts host and pest distribution
» Impacts also pest severity and timing

» Globalisation of trade
» Higher genetic uniformity
» Fast human mediated long distance dispersal of pathogen strains and species

» Pathogen diversity and complexes
» Work to be done on ecology/interactions within pathogen complexes

» Transitions in food regimes and requests for food security
»  Will potato remain ‘the famine shield’ it has historically been?

» New research directions — and opportunities
» Time for ICHM rather than IPM?

INRAZ
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> Meeting these challenges —
where to go next in potato health research?

» Get prepared - forecasting upcoming situations
» Sensors
» Models
» Expert studies ( such as the GPHA one)

» Shifting from ‘single disease management’ to ‘ integrated potato health

management’
» Ecology — analyse interactions between pathogens/pests

» Agronomy - designing and assessing low pesticide potato cropping systems
» Example : talks and posters by A Kroner and colleagues

» Social sciences:
» take acceptability and risk management into consideration
» Multi-actor assessment ( growers , but also downstream actors requirements)

INRAZ
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> Thanks...

» To the GPHA experts for the assessment of the current status of
potato health

» To the meeting organisers for inviting me to give this talk

> To all of you for listening to it!

INRAZ
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Phythopthora infestans and Alternaria sp. on potatoes

This fungal disease P. infestans is one of the most important potato diseases

worldwide

The damage is caused by a reduction in the assimilation area, which massively
restricts tuber growth

Yield reductions of 30 % are not uncommon. Humidity of over 80% and

temperatures above 20 ° C represent optimal conditions for the fungus

Potato disease Alternaria sp. can be found in all potato growing countries

Symptoms are caused by two different kinds of Alternaria: Infestation with Alternaria
solani (early blight), angled to round spots (up to 2 cm) with concentric rings and
with Alternaria alternata (leaf blight) numerous small spots (up to 0.5 cm) appear on

the leaves

Optimum temperature for spore formation is 20 ° C. Spore germination only occurs . U7 s

. . - . . © V. Pachtrog-Wilfi , LK NO
at high relative humidity or when a water film is present on the leaf surface AenTogTHInger

Damages caused by P. infestans and Alternaria sp. are also very high in Austria
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Potato acreage (ha) in Austria since 2018
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Austrian alert service for plant protecition / potatoes

WARNDIENST

warndienst.at
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Monitorings Field / Laboratory
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Microdochium nivale (Schneeschimmel)

Drechslere tritici-repentis (DTR) und der Schadlinge
Halmbruch

Septoria nodorum, S. tritici

Viruskrankheiten: BYVD, CYDV, WDV, BDV

P. infestans
Alternaria sp.

Drahtwiirmer (ELATMON Projekt)
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Zuckerriibe (ZUCKMON Projekt)
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Grune Pfirsichblattlause
Erdfloh
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Cercopsora beticola

Echter Mehltau

Rost

Monitoring of Agriotes sp. since 2019

Monitoring of P. infestans and Alternaria sp. since 2017
Prediction model for P. infestans since 2016 (ISIP/ZEPP)
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Aflatoxine
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Schwarze — Bohnenlaus
Nanovirennachweis
Baumwollkapselwurm
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Knoblauchgallmilbe
Apfelblutenstecher
Apfelsagewespe
Apfelwickler

Kleiner Fruchtwickler

Braunlicher Obstbaumwickler

Fruchtschalenwickler
Pflaumensagewespe
Pflaumenwickler
Pfirsichwickler
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Kohlschotenmiicke
Rapserdfloh

Obst (inkl. T-Sum)
Apfel-, Pflaumen-, Pfirsich- und kleiner Fruchtwickler
Birnblattsauger
Mehlige Apfelblatt-, und Apfelgraslaus
Obstbaumspinnmilbe
Pfennigminiermotte
Apfelsdgewespe
Apfelschorf
Feuerbrand
Obstbaumkrebs
Apfelwickler
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Phé&nologie
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Austrian alert service for plant protection / potatoes

lkwarndienst sz LF)

Obst Wein Bienen PSM-Filter mErklérvideos Infobox

£ Zuckerriibe El psm-Filter

Krankheiten in Kartoffeln Krankheiten in Kartoffeln Krankheiten in Kartoffeln Schadlinge

Prognose Behandlungsbeginn Prognose Folgebehandlungen Monitoring Monitoring
Kraut- und Knollenfaule (Phytophtora Kraut- und Knollenfaule (Phytophtora Kraut- und Knollenfaule (Phytophthora Drahtwirmer (Agriotes sp.) bei Kartoffein
infestans) infestans) infestans), Alternaria und Mais
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Aim of monitoring

« To inform farmers on time about the occurrence and incidence of potatoe diseases (monitoring data

is published online in a timely manner)
» Evaluation of factors / parameters influencing the occurrence and spread of diseases

« Providing information to optimize decisions on the type and timing of plant protection measures in

integrated and organic production

* Reduction of pesticide use

» Standardized data for validation / development of forecast models (e.g. Alternaria sp.)

— Forecasting would allow farmers and advisors to plan and take measures at the right time

"= Bundesministerium

Land- und Forstwirtschaft, LE 14-20

Regionen und Wasserwirtschaft
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Methodology, field introduction

» Phytophthora infestans

An untreated window (served as control) of at least 100 m2 is checked once a week (beginning of June UW

August)
After the first occurrence of Phytophthora, the frequency of infestation is recorded separately for stems and leaves.

Indication of infestation frequency (IF) = proportion of infested plants
0 = No infestation

1=<1%
2=1-10%
3=11-25%
5=26-50%
6=51-100%

= Alternaria sp.

An untreated window (served as control) of at least 100 m? is checked once a week
(beginning of June until middle / of August)

0 = No infestation.

1 = Isolated symptoms on some plants.

2 = Symptoms on the lowest leaves on the majority of plants

4 = Symptoms on a large part of the plants except for the upper leaves, haulm still largely green

5 = Symptoms on a large part of the plants except for the upper leaves, haulm already largely dead
Mit Unterstiitzung von Bund, Léndern und Européischer Union
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Methodology

»  Field - Monitoring: 2017-2022 \_/

» Total number of locations: up to 50 locations per each year

« Parameters that were noted during field assessments: Variety,
previous crop, tillage, fertilizer, soil type, drying, date of

cultivation, date of emergence.

3 R SR

© V. Shala-ayrhofer, LK
Spelt, Peas, Barley, carrots, clover, grain, corn, corn, rapeseed, seed, corn, silage corn, soybean, summer

durum, spring barley, summer oats, summer poppy, spring wheat, triticale, winter durum, winter oilseed
rape, winter rye, winter triticale, winter wheat, sorghum, sugar beet, onion, buckwheat, cress, oil currant

» Crop rotation / Intercropping:

* Not protected from wind
* Protected from wind

« Total number of cultivars: 48 (2017-2022)

n Mit Unterstiitzung von Bund, Léndern und Européischer Union

"= Bundesministerium

Land- und Forstwirtschaft, LE 14-20

Regionen und Wasserwirtschaft

‘‘‘‘‘




Methodology 9

: Descriptive list of cultivars
48 cultivars used 2017-2022
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Annzbell — Meichip, & w2 | RS m Z he & |3 4 4 5 4 5 -
Nonso mm 1 Siegfried, A M| GFs m B a4 &[5 1 4 5 3 5 -
Alians = 1 Mittel bis spst reifende Sta
, Bonza, D wos | = m Z be 8|3 1 3 5 4 4 3
Alexandra 1 Jumbo, D 04| %€ m B h 6|3 1 3 4 4 5 -
Agria I— 4 Kuras, NL 1995 | %€ sm Z ha 9 | 4 2 2 3 2 4 3
Agatha W 1 Sixtus, A me| %= sm Z he 7|3 1 4 4 4 5 -
Actrice w1 Skonto, D w7 | = m Z bv B |3 1 4 4 4 4 3
Tomensa, D 19 SFCT sm B a4 5| 2 3 4 5 5 5 4
0 10 0 30 40 50 60 Trabant, A 2013 St sm Z ha 7 3 1 4 4 4 3 -
Nerxes, & w4| %= sm Z wha 7[5 1 3 4 3 & -

Eurostarch: Low to medium
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Monitoring-Map 2023

LFY

Kartoffel Monitoring 2023 Legende
Krautfaule, Alternia
(@) kein Befall
Beim Kartoffel-Monitoring werden sowohl das Erstauftreten, als auch der weitere Krankheitsverlauf der Kraut- und B Eaaih et
Knollenfaule, sowie der Alternaria-Durrfleckenkrankheit, beobachtet. §
Die Ergebnisse sollen dabei helfen, den aktuellen Krankheitsdruck in den Kartoffel-Anbauregionen — und damit die = smf;Eg;thé;lu im Bereich der
welle
Notwendigkeit von Fungizidbehandlungen — besser einschatzen zu kénnen. Ergénzend dazu stehen ein

Prognosemodell fiir die Erstbehandlung sowie ein Prognosemodell fiir Folgebehandlungen gegen Kraut- und (@) hoher Befall Gber der Schadschwelle

Knollenfzule zur Verfigung. () Keine aktuellen Daten vorhanden
() AuBerhalb des Erhebungszeitraums
Parameter wahlen Saison @ anahl der Standorte in dieser
= ¥ Eglm
Gesamtiberblick - 2023 ~
= T = 1 Infektionsdruck
Gesamtuberblick l ®
sehr niedrig

Krautfaule prognostizierten 5 . ninckip
Alternia »  mittel

Alle  Burg " Oberosterreich ® o

Cl
@ sehrhoch
-+
(T w.uuv« - an
— { du Thiya.
s Bras Schadschwellen ausblenden -
Heretan | ° - am@ mn.mo.
Shmdn fFrann G a0
a“nn St Conat yune o . - Phytophthora
SR (@ w-m--w;v; en () <1% befallens PAianzen

(@) 1-10% befallens Pflanzen

- = e o B saitey Likatd B -
P W R i (®) 10-25% befallene Phianzen
o L Nyuitiat el -
Bﬁen! p— At Nf’\-\'\"m (@) 26- 50 % befallene Phanzen
Ksutte 7 ¥ & ~Sarg S =
o A g an siae i, e S8 (@) 51-100 % befallene Phanzen
?m.m 57 Jrrnte b ~ < 2T Lectan™ um-.nq?_‘c..,g.n =
A > in o | Judiebivg L Wiz { )
engend Tnnsbruck BN T 2'\‘?“" 5 Y Graz, Sy 7 Alternia
1 I 7 R, 2 54 = Fatdacn, /{hmuw:n - )
. \J t Svakan wok .", A S heaidsh S @ auf einigen Pflanzen vereinzelt
e T N S R U Symptome
= . ; =ty ) = i .
Fatmages: SER N OI s > (@) auf einem GroRteil der Pflanzen
:,:?:h“";::m ~ Symptome auf den untersten Blattern
(©) auf einem Grolteil der Pflanzen
- eanet | O ~ Symptome auf den untersten und
T vereinzelt auf den mittleren bis oberen
et _t B ) © V. Pachtrog-Wilfinger, LK NO
7021 Drassburg, 1, Burgeniand (@) nuif eiriern Grobasi ey Pflamnzen
Linzer Ds el T sandiger Lehm, Staulage, Anbaudstum: 1704 2023, Auflaufdatum: 10.05.2023 Symptome bis auf !ile oberen B(amer
2023 174 214 254 294 35 75 115 155 195 235 275 2.6 16.6. 2B.6. 6.7 1.8 und Kraut noch wemﬂd grun
BECH - - - - - - - - - - 30 a4s S5 e85 69 | 87 (C)) aufe;t\emG‘;me:;erPﬂanzegr
" Symptome bis auf die oberen Blatter
Krautfiule o o o O z L= und Kraut dadurch bereits weitgehend
Alternia o . . . v | ® abgestorben
—-——
09.04.2022 01.08 2022
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Results

LFY
Disease incidence P. infestans and Alternaria sp. 2017-2022 \—/

3,5
Schadschwellen ausblenden -
H P. infestans
3 Phytophthora
i « 1% befallene Pflanzen
Alternaria sp.
1z 1-10% befallens Pflarzen
2,5 10-25% befabene Planzen
(@):  26-30% befallene Pflanzen
2 (CIE 51 - 100 % befallene Pflanzen

Alternia
auf einigen Pflanzen versinzelt
‘Symptome

1, .
. auf ginem Groliteil der Planzen

]

=
()

Symptome auf den umersten
Blattern

auf einemn GroBteil der Planzen
Symgtome auf den untersten und
wereinzeit auf den mittleren bis
oberen Blittemn

"~ Symptome his auf die aberen
Bl&tter und Kraut noch weitgehend
grin
0

’ 1+ auf einem Grolteil der Planzen
(@)= aufeinem Grofteil der Pflanzen

w
()

2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 " logeame bis aufdie obeten
weitgehend abgestorben
Burgenland Niederdosterreich Oberosterreich
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Results and conclusions

> Weather conditions \—/

P. infestans

Due to higher precipitation in Upper Austria higher infestation was observed than in Lower Austria

In months of June and July (beginn of infection) due to heavy rainfall higher infestation of P. infestans was

observed with regional often small scale differences

= Alternaria sp.

* A.solani and A. alternata occured more frequent in the eastern parts of Austria in 2018 where a
combination of irrigation and high temperature boosted the outbreak of Alternaria species

* Very often sunlight on water droplets burn the upperside of the potato leaves. By this saprophytes like

Alternaria sp. may easily penetrate the cuticula and start the infection.

» In general during the monitoring period 2017 — 2022 Alternaria sp. was the prevailing potato disease in

Austria
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Results and conclusions

* The spread and occurrence of the disease in the following year is influenced by the potatoes remain on the
cultivated area after harvesting (potatoes which remain on the cultivated area do not freeze due to mild

winters (climate change) and thus lead to higher infections in the following year (more inoculum present)

» Production methods
 Varietal susceptibility: leaf type or stem type. Tillage, previous crop, location: waterlogged location,

fertilization (farm fertilizer) higher infestations are still being analysed in detail

» Detailed statistics and publication of the data is planned and will follow soon
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Monitoring - Team

« Shala-Mayrhofer Vitore Project leader
*  Muck-Arthaber Julia T Coordinator
* Pachtrog-Wilfinger Vera

«  Hubert Koppl - Implementation monitoring, professional part

» Stefan Winter

* Kurt Foltin

© V. Shala-Mayrhoer, LK O
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Landwirtschaftskammer Yy,
Osterreich lF

DI Dr. Vitore Shala-Mayrhofer
Alert service for plant protection | Projec leader
Austrian Chamber of Agriculture
Tel. +43 1 53441 8538
M. +43 676 83441 8538
v.shala-mayrhofer@lk-oe.at

www.warndienst.at
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Norway
grants

NIBIO

NORWEGIAN INSTITUTE OF
BIOECONOMY RESEARCH

DivGene

Diversity analyses of key genes involved In
Interaction between potato and
Phytophthora infestans

Paluchowska P1, Yin Z, Lysge E?, Rossmann SL?, Ludwiczewska M?, Janiszewska M*, Sobkowiak S!, Eikemo H?, Skogen M?,
Brurberg MB23, Sliwka J!

! Plant Breeding and Acclimatization Institute - National Research Institute (IHAR-PIB), Platanowa 19, Mfochoéw, Poland
2 Norwegian Institute of Bioeconomy Research (NIBIO), As, Norway
3 Norwegian University of Life Sciences (NMBU), As, Norway



Presentation overview

1. Introduction

2. Amplicon sequencing: a pilot study on Ry, gene

3. Amplicon sequencing of Rpi (Resistance to Phytophthora
Infestans) genes

4. Amplicon sequencing of P. infestans effector genes

5. EXxploitation of results: gene diversity and expression versus

plant and pathogen phenotypes
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Fighting late blight
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Charles Darwin

e Tubers from Chile 1835

» 1876-1882 141 letters on potato
disease

* Project with James Torbitt
» Growing potatoes from true seeds

 Selection of resistant individuals

,| see since | wrote to you someone has urged the necessity of sending to S.
America for new seed!” [C. R. Darwin to W. D. Fox, 1840]
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Key genes involved In host-pathogen interaction

apoplastic effectors / pathogen-
associated molecular patterns (PAMPs) ‘

apoplastic effectors targets
Pattern
recognition

3 receptors (PRRs)

—— A0 — by

pacterium

l

targets

® @ Alter plant cell eh
. — —_— triggered
Cytoplasmic 4 ~ processes immunity

effectors l
' .- ' o NLR-
| | . haustorium i

haustorium Help microbe S iggerce
| immunity

colonize plant

((((((((((( (.
NLR (aka NB-LRR)
immune receptors

£ o lant cell
+= o | plantcell P

Kamoun, S. (2021). NLR receptor networks: filling the gap between evolutionary and mechanistic studies. Zenodo

b



Hypersensitive reaction
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Two sequencing platforms

;’g N——="
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:!g —
PCR1 PCR2

Library Sequencing

Target Amplification Sample barcoding Pooling equal amounts  PacBio or MiSeq

+ Cheaper perrun

+ In-house at NIBIO

+ Easytoiterateand
experiment

- Limited to max.
350-400 bp amplicons

lllumina MiSeq

https://www.illumina.com/systems/sequencing-platforms/miseq.html

PacBio Sequel Il

https://www.pacb.com/products-
protocols/meet-the-new-sequel-iie-system/

+ Seqguencing of long
amplicons

+ HiFI reads with few mistakes

_ Oft-site (Norwegian
Sequencing center)

- Long wait times

_ ca. bx cost per read




Amplicon sequencing - pilot study on Ry, gene

e

Ry, from Solanum stoloniferum:

S 14&% g8 . Confers extreme resistance to PVY
Ly 9ess » Mapped on Chromosome Xl
PS8 . ° Sequenced (TIR-NB-LRR)

Solanum
stoloniferum donor START (2518 nt) STOP (7279 nt)
of gene Ry, BN S — — R, (MN393235.1)
https://ics.hutton.ac.uk/germinate- TIR NB-ARC LRR
cpc/#/home
U

T
298 genotypes representing 29 accessions of 26 tuber-bearing Song et al. 2005; Flis et al. 2005;
Solanum species, IHAR-PIB's collection Grech-Baran et al. 2020
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Amplicon seqguencing — pilot study
on Ry, gene

Results:

1. ASVs from 4430-5966 bp

2. 55 unique Rysto-like sequences detected In 72/298 potato
genotypes

3. From 1 to 8 sequences per genotype

4. From 1 to 13 sequences per species

5. 54 new sequences from a single PacBio sequencing reaction

Nucleotide diversity (Pi) of the Ry, homologues ‘

(a) 25 variants obtained with U and V primers;
(b) 30 variants obtained with T primer (without the ATG start codon).
Domains:

TIR: blue; LRR; Purple; NB-ARC; green; (C-JID; orange).
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Amplicon sequencing - pilot study on Ry, gene

More on Poster
Zhimin Yin

b

Phylogenetic tree of the
predicted Rysto-like protein
sequences

Constructed using
ClustalW and FastTree?2.
Red: 100% identity to the

Rysto protein.

Blue: 100% identity to
each other within a branch.
Green: other proteins from

Solanaceae.




