Genome-Wide Association Studies of

Verticillium wilt Resistance in Alfalfa using
Genotyping by Sequencing
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Verticillium Wilt in Alfalfa

e Verticillium wilt (VW) of alfalfa is a
worldwide soilborne disease, caused by
fungus Verticillium albo-atrum (V. alfalfae,
Inderbitzin et al. 2011).

* VW may reduce forage yield up to 50% in
alfalfa production areas in the northern
United States and Canada.



Phenotyping Verticillium wilt resistance in alfalfa population
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Overview of Genotyping by Sequencing (GBS)

(=) sequence tag
Restriction site

-> = > > -

.- | o
Samplel <——ri — e 1 ” g

l_'_l

<450 bp

Loss of cut site

P M\ > > | i L >
Sample2 <— i I W, e } P >

Reads -> Tags -> Stacked Tags
SNPs/INDELs

CAGCAAAAAAAAAAAAGAGGGATGCGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC
Tag 1 CAGCAAAAAAAAAAAAGAGGGATGCGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC

CAGCAAAAAAAAAAAAGAGGGATGCGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC

CAGCAAAAAAAAAAAAGAGGGATGGGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC
Ta g 2 CAGCAAAAAAAAAAAAGAGGGATGGGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC

CAGCAAAAAAAAAAAAGAGGGATGGGGCGGCTTGCGTGCATGGGACACAAGCGTGTAGACGGGC

Tag 3 { CAGCAAAAAAAAAAAAGAGGGATGGGGCGGCTTGCGTGCATGGGACACAAGCATGTAGACGGGC
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GBS Results

* Total number of reads: 440,000,000

* Number of good reads: 350,000,000

* Resulting number of tags: 39,000,000

* Tags after merging: 2,080,000

o Unfiltered SNPs: 74,920

* Filtered SNPs:19,568

* Individual depth: 11.7 X (With reference)

. 5.2 X (Without reference)
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Linkage disequilibr‘ium

R squared
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-Log(P-Value)

-Log(P-Valug)
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Marker Chr Site p-value
S1_334999720 2 334999720 2.31E-04 0.09
S1_64782733 4 64782733 1.25E-08 0.19
S1_122698179 4 122698179 6.86E-04 0.06
S1_149762654 5 149762654 5.72E-06 0.14
S1_164450211 5 164450211 7.42E-04 0.08
S1_166044532 5 166044532 6.58E-08 0.19
S1_188617903 6 188617903 2.86E-04 0.09
S1_189823065 6 189823065 1.95E-05 0.12
S1_190311466 6 190311466 9.00E-05 0.10
$1_191783474 6 191783474 2.86E-05 0.10
S1_196781823 6 196781823 1.65E-07 0.15
S1_288766399 7 288766399 7.14E-05 0.10
S1_308923755 U 308923755 4.72E-04 0.10
$1_330143983 U 330143983 4.13E-06 0.14
S1_357689668 U 357689668 1.88E-04 0.10
S1_357689693 U 357689693 1.88E-04 0.10
S1_357689694 U 357689694 1.88E-04 0.10




MAS for parents with disease resistance

'l' Elite variety
Selected variety X (susceptible, high
(Resistant) yield and quality)

'F1 | X| Elite variety

MAS recurrent selection
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Improved disease resistance with
high yield and quality




Acknowledgement

Drs. David Miller, I\/lark;Smith, Suresh Bhamidimarri,
Pioneer Hi-Bred;

Drs. Peter Reisen, JulietHo, Forage Genetics International

Drs. David Johnson, Alforex seeds
Dr. Maria Monteros, The Noble Foundation
Drs. Qingchuan Yang, Tiejun Zhang, CAAS




