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Searching needles in haystacks
genomics- and phenomics-based exploitation of wheat
genetic resources for dlsease resmtance breedmg
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GeneBank2.0: Potential and limits of genomics-informed
pre-breeding

1. Yield and yield stability 3. Disease resistance 4. Quality

* Grainyield e Septoria tritici blotch e Ash content

* Yield components e Fusarium head blight e Flour yield

* Winter hardiness e Leaf rust e Endosperm texture
e Lodging resistance e Powdery mildew e Protein content

* Nutrient use efficiency e Zeleny sedimentation

e Yellow rust
2. Hybrid seed production e Tan spot e Hagberg falling number
e Water absorption

e Pollination capability e Eyespot ot o
e Septoria nodorum gh quality

e Restorer genes e Baking volume
e Soil-borne mosaic virus
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Challenging logistics to activate an entire collection
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Genotype atlas for 8,762 winter and 5,861 spring wheat accessions
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... towards a Pan-European genotype atlas
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Disease resistance phenotyping
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Incubation and pathogen
development
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Precise phenotyping for disease resistance (powdery mildew) ((¥) Gene
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Searching needles in a haystack ([P gere2.0

Spatial and temporal distributions of powdery mildew resistance

PGR acquisition
PGR origin
Decade
Continent Macroregion :
Unknown Unknown - @ o0 o commemmon o - ---eeceeeee - 1o o 1920s -
Oceania AUS - ° proeee e [ 1930,
WEU - O @ DU S GO <)<= I { oo S
SEU A Ll S B I E 1 1940s
EUTODE NEU o@m ©0 00 0 ® @ ool-: ------------------- :I:I ----------------- {
EEU - 00000  COD 00 CWNBOMH-----d-------mmmmenn I I f ® o ° o 19505 -
Total o o
WAS - 1960s - .
Asia S 1970s - .
EAS
Total - 1980s -
SAM
Americas CAM 1990s A
NAM 2000s
Total
SAF 2010s -
Africa NAF -
Toal 4 o e
------------------------- . PGR -] o
_ ype
Type FOF oo Elite Check -
Elite Check
2 ° 2 2 8 8 g z T z . z z
. PM score . - PM score H
€ Resistant Susceptible P & Resistant Susceptible’ Yy

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) www.ipk-gatersleben.de



Searching needles in a haystack () gene) ()
Spatial and temporal distributions of yellow rust resistance (field data)
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Desighing a trait-customized core collection
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Mining for novel resistance genes

Known YR resistance loci
Resistance alleles are lost in elite pools
V Resistant alleles are almost fixed in elites

- Yr5

—logyo(p)
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Chromosome
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Comparison of chromosomal
regions in near-isogenic lines (NILs)
harboring known and novel YR

Graphics removed genes and loci
In publication

I Introgressions from known resistance donors
into the susceptible genetic background.

I Novel resistance-conferring haplotypes

mm Already cloned Yr genes
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Outlook: Resistance gene candidates validation & gene’) N

« ” NOVEL RESISTANCE CARRIERS . >
Proxy NILs \ Super donors
\ 4 ) 4

Number of novel Number of novel
resistance loci <5 resistance loci >5
Narrow interval < Large interval
(<1 Mbp) (>1 Mbp)
L & + = o v
VIGS/ASO Direct cloning of CG TILLING resources N Bi-parental Near-isogeniclines
l populations
I
Biolistic TOX/TIGS 1 ¥
(onlyin PM) Crossings for Phenotyping and
double/triple genotyping
l l mutants l
Validated resistance- Genetic validation
related function of |« and prebreeding

specific CG

application
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https://wheat-dw.ipk-gatersleben.de/

= (

-
|
@
Test account “

Username: demo
Password: demo >

1

b=l

For registration

please contact

Stefanie Luck
(lueck@ipk-gatersleben.de)
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Bio-digital resource centre for wheat
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