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|soybean Genetic Map - USLP 1.0 - 1536 SNP Markers|
Chromosome Number
: EEEEEESEE T In this study, 1536 SNPs that map

across the entire soybean genome (Figure
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respective 1.2% and 0.85% estimates obtained for the Chromosome 20 [Linkage Group
(LG)-1] and Chromosome 15 (LG-E) QTLs. All remaining QTLs had a smaller apparent
additive effect (or even smaller true effect, given the Beavis Effect). Discovery of protein
QTLs different from the Chr 20 and Chr 15 QTLs, which express a large additive effect,
would be of great interest. We mated 51 high protein (48% or more) germplasm accessions
to high-yield public cultivars with normal protein (42% or less) to generate 51 populations.
The 240 F, plants in each population produced F,; seed progenies in 2008 that were
phenotyped for seed protein content. We used a technique called selective genotyping, or
phenotypic tail analysis, to identify the lowest 10% and the highest 10%. We have since

used a 1536-SNP locus assay panpl to conduct a selective gpnn’ryping search for what migh’r

Minimum of 240 F, plants \
per mating

1 trifoliolate leaf collected
from each F, plant

NIR assays of all 240 F, ,
seed progenies

SNP markers (Hyten et al., 2009) analyzed later this year.

Ritchie (2003) scanned only four small genome segments in her 41 high x low protein
populations for protein QTLs. In our experiment, the entire genome was scanned for possible
segregating protein QTLs in those same 41 (+7 more) populations. Of particular interest were
the six populations in which she observed large phenotypic protein distributions but did not detect
segregation of the four known protein QTLs. Also of interest were the QTLs in her 11 failed
matings. In the 20 mapping populations, 40 protein QTLs with LOD scores greater than 3 were
detected and mapped on 16 linkage groups (Table 1, Figure 2). The QTL detection power of our
decile-based selective genotyplng protocol with a 240 F, populat|on size, using a phenotypic
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size of just 120 F,s restricted the power of QTL detection (= 1 minus the imputed Type |l on a plate basis) 1122 1146

error probability), and only 41 of the 52 accessions were examined. The objective of the
research described in this poster is to mitigate those limitations. In the summer 2007, the 52
matings were re-made, 240 F, plants were threshed per population in summer 2008 (the
greater number of progeny will increase the statistical power for QTL detection). The
phenotypic analyses of the 240 F, ; seed progenies occurred in fall 2008, the high and low
decile fractions (24 progenies each) were genotyped this spring and summer with 1536 SNP
markers (Choi et al., 2007) using a new 96-well 1536-SNP marker linkage panel (Vers. 1.0).
About 400 to 500 of those 1536 SNP markers were expected to be polymorphic in any given
population, thereby offering suitable genome-wide coverage to scan for both known and
(currently) unknown seed protein QTLs of large additive effect. Any observed gaps in
genome SNP marker coverage in any population will be handled, if needed, by genotyping
the decile groups with gap-located SSR and (other) SNP markers.

SNP Marker Analysis

The high multiplex capability of the Illlumina GoldenGate assay was the technique we employed for
SNP detection of F,.; progenies in the low and high decile groups, the two parents, and F, progeny
using the lllumina BeadStation 500 Genotyping Platform. With this assay, 96 genotypes can be

assayed with 1536 SNPs in a 3-day period (Hyten et al., 2008).

Linkage Mapping and QTL Analysis

The program MAPMAKER/EXP VER 3.0 (Lander et al.,

1987; Lincoln et al.,

1993) was used for

determining genetic linkage (i.e., marker order and Kosambi map distance). QTL analysis was
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Figure 2: Protein QTLs identified by standard interval mapping using the EM algorithm in the soybean genome. The
population number shown in the graphs are listed in table 1. The green lines show the threshold LOD score at the 95
percentile of the genome-wide maximum LOD scores of 1000 stratified permutation replicates calculated by the EM
algorithm.
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* = If negative from the normal protein parent.




