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AIMS

Develop genetic markers for the most useful PCN resistances to enable fast-tracking of breeding
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Globodera pallida
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Globodera rostochiensis

Gpa5 and H3

H1

Identify candidate genes for the resistance
Convert candidate genes into specific markers

Assess the markers in breeding programs
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FUNCTIONAL NB-LRR RESISTANCE (NLR) GENES
CONTROL DIVERSE PATHOGENS
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Signalling Regulation

Wang et al., (2019) Science 6435 —ZAR1 with RKS1

Effective against diverse and taxonomically unrelated pathogens

Bacteria
Viruses
Nematodes
Insects

Recognition

Filamentous fungi

Oomycetes

(including field resistances; Rui et al., 2018 JXB)
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RENSEQ — A GENOME REDUCTION TOOL i-"-~.=
All 755 NB-LRR genes: 2 million base pairs—6 Km - The James

‘ Hutton
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POTATO CULTIVARS HAVE OVER 2000 NLRsS

*  More than 2400 NLRs in Innovator (Gpa5) /
Alouette (H1)

* Distributed over all Chromosomes (4x12)

e Highly similar in their sequence

—~—
T

The James

Hutton
Institute



AGRENSEQ: RENSEQ-BASED ASSOCIATION GENETICS (GPA5)
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Association score

WE HAVE SUCCESSFULLY IDENTIFIED CANDIDATES FOR GPAS
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We have eight strong candidatesfor Gpa5 e N o
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AGRENSEQ — RENSEQ-BASED ASSOCIATION GENETICS (H1)
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OUR UNDERSTANDING OF THE H1 LOCUS
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NEW H1-KASP MARKER IN BREEDING PROGRAMS

H1 GENE KASP ASSAY ORIGINAL H1 GENE PCR/GEL BASED ASSAY
(57R MARKER)

Allelic Discrimination Plot

FALSE POSITIVE
RESISTANT l

CLUSTER RRSRRSSRRSRRRRRRRRRRRSRR

“we Ww WA W e
SUSCEPTIBLE S = SUSCEPTIBLE
CLUSTER
Successfully validated on 200 varieties
Unlike the 57R marker, there is 100% correlation between
02 o7 ' " + the KASP marker and the resistance

Allele 1

The KASP marker is quicker to run and easier to analyse than
standard PCR assays.
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PROGRESS FOR H1, GPA5 AND H3
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