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•  Unsaturated fatty acids, such as linolenic (C18:3) and linoleic 
(C18:2), are oxidatively unstable, and tend to go rancid 
rapidly   
o  These fatty acids must be hydrogenated to increase 

stability (Figure 1) 
 

•  The hydrogenation process results in the formation of trans 
fatty acids, which are tightly linked with heart problems in 
humans and “not generally regarded as safe” by the USDA 

 
•  Stearic acid (C18:0) is a long chain fully hydrogenated fatty 

acid that has been shown to have no negative effect on LDL 
levels (unlike other saturated fatty acids) (Figure 2) 

 
•  Soybean oil with elevated saturated fatty acid content is 

desirable for solid fat baking applications, and could 
potentially eliminate the need for expensive solid fats like 
cocoa butter and heart-unhealthy fats such as palm oil 

A6 and 194D 

•  A6 is an M2 plant selection from a sodium azide* induced 
mutant population with up to 30% stearic acid (Table 1) 
o  Characterized by several large deletions, most notably 

a ~1/8 chromosome deletion on Gm14 (Figure 3) 
§  Predicted to encompass 30 genes from the 

Glyma 1.0 high confidence gene set, including 
SACPD-C 

§  Exhibits  poor germination and severe field 
defects such as reduced height and yield 

 
•  194D is an EMS-induced mutant with moderate levels of 

stearic acid (~12%) 
o  Due to a point mutation (V211E) in SACPD-C (Figure 4) 

 
•  Zhang et al (2008) determined that the elevated stearic 

acid trait in soybean is due largely to alterations in 
SACPD-C, a stearoyl-acyl carrier protein-desaturase gene, 
responsible for hydrogenization of oleic acid to stearic 
acid 

 
 

QTL and LOD Scores 
 
•  QTL were detected on four different linkage groups (Figure 7) 

o  These four QTL act additively to determine stearic acid content 

•  There is also evidence for interaction between Q3 and Q4, which explains ~8% of the variation in 
the trait in our population (Figure 10 and Table 2) 

 
•  One major QTL stands out (Q4), which explains roughly 59% of the variation in stearic acid content 

in our population (Table 2) 
o  This is due to the SACPD-C gene, which, as previously stated, is located on Gm14 (Figure 4) 

 
•  Final model: 

o  Yij~Q1+Q2+Q3+Q4+Q3:Q4 

Discussion 
 
•  Seed stearic acid in soybean is a complex trait 
 
•  Two of our QTL, Q1, and Q4, are in agreement with previous studies done on this trait 

•  Due to the very large effect of the QTL on Gm14 (Q4), it may be useful to analyze the data with Q4 
as a covariate 

 
•  We hypothesize that the highly elevated stearic acid phenotype as well as yield defects seen in A6 

may be due to genes encompassed by the 1/8 chromosome deletion on Gm14 
o  Resequencing A6 will further elucidate the effects of this large deletion 

•  Further study of this economically valuable trait will be useful in restoring the soybean oil market 
lost to palm oil production and in replacing this heart-unhealthy fat in the human diet 

*the exact provenance of A6 is contested 
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Figure 5. Distribution of stearic acid in RIL mapping population across two locations 

A=allele from A6  B=allele from 194D 

Figure 9. Phenotype vs. genotype values for all four QTL 
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Figure 6. GBS workflow. Modified from http://www.floragenex.com/rad-seq/ 

Figure 3. Comparative Genome Hybridization of A6 and its progenitor   
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Future Plans 
 
•  Confirm results by re-running the analyses using data obtained from F6 seed 

harvested in 2015 
 
•  Test for significant correlations between stearic acid content and other soybean traits 
 
•  Re-sequence high stearic line A6 
 
•  Develop an NIR calibration for stearic acid that will allow for non-invasive 

phenotyping of fatty acid composition. 
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Figure 1. Soybean fatty acids: stability, typical composition 

Figure 2. Individual fatty acids and their effects on cholesterol levels 

Figure 4. SACPD-C in W82 and several stearic acid mutants and their % stearic acid 
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Figure 7. Linkage map constructed in R/qtl with four QTL Figure 8. Four QTL and their respective LOD profiles 

Figure 10. Effect plot showing the interaction between alleles at Q3 and Q4 

Table 2. ANOVA table with % variance in the trait explained by each QTL and overall model significance 
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