The genetic architecture of seed composition in soybean
is refined by genome-wide association scans across
multiple populations
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Chicken shall not live on corn alone. ..

Energy and Amino Acid Contributions as a Percentage of Dietary
Requirement for Growing Broiler Chickens
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Protein and oil content are negatively correlated . . .

Range of
Southern
Varieties tested

41 45
% Protein

Wilson 1978, ed. Boerma and Specht



Linkage group | (chromosome 20) QTL for high protein . ..

Chung, et al. 2003, Crop Science




Genome-wide association (GWA) can reveal genetic
architecture with high resolution .. ..

Vol 465|3 June 2010|doi:10.1038/nature08800 nature
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Genome-wide association study of 107 phenotypes in
Arabidopsis thaliana inbred lines
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Protein & oil content and population structure . ..
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Phenotypic simulations for GWA in MS-2000 population . ..
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Simple architecture “easy” to predict. ..

4 QTL, H?=0.5, Uniform effect size

CMLM
(Compressed Mixed-Linear)
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Complex architecture requires more critical evaluation . . .

20 QTL, H?=0.5, Linear effect size

o highest effect / Highest effect




Linkage group | (chr 20) in MS-2000; what about IL-19967 . . .

Protein: MS-2000




Linkage group | (chr 20) in MS-2000; what about IL-19967 . . .

Protein: MS-2000

Oil: MS-2000




Linkage group | (chr 20) in MS-2000; what about IL-19967 . . .

Protein: MS-2000

2(8.1)

H49)- — — —sgiw— — — — — — — — — — — — -’_ -
_ — T 5847) -
‘5‘)( _ (7'..] .




GWA scan by eye . ..
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GWA scan by eye. ..

MS-2000

PROTEIN
Gm_20 31972955
Gm_20 31610452

IL-1966 i e 1_%1‘?” “mﬂ |]Tr|‘lr"q'rm'

PROTEIN
Gm_20_31972955
Gm 20 31610452

Allele has a very low frequency in many populations.



The LG-l protein QTL is easily missed because selection has
driven it to low frequencies . ..

Hwang, et al. 2014

30.5-32.2MB
“Domestication”
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Chung et al. 2014

Bolon, et al. 2010

A GENOME-WIDE ASSOCIATION ANALYSIS FOR SEED OIL AND PROTEIN ON
13, 000 SOYBEAN ACCESSIONS

Bandillo N, . . ., Lorenz A



Heritability is ~85%, but mostly “high-hanging” fruit . . .

Protein: MS-2000




Quantity and quality . . .

Energy and Amino Acid Contributions as a Percentage of Dietary
Requirement for Growing Broiler Chickens
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~$5 per ton per 10% increase of an amino acids




No overlap between GWA scan and bi-parental mapping
results for cysteine and methionine . ..

Methionine: IL-1996
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Why experimental design and genotyping platforms matters . . .

: Nested Association
Bi-parental cross Mapping (NAM)

Resolution X ?

Missing alleles for a
trait

Many
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