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Brazil is known by its great 

variability and seed yield that may 

be used to extract vegetable oil. 

Nowadays, soybean is the best 

alternative among all oilseed 

crops, mainly because of the huge 

cultivated area throughout the 

country, the adequate levels of 

productivity and quality of oil  

(viscosity and cetane ratio), the 

short-term cycle (nearly four 

months from seeding to  

harvesting) and the network  

of crushing industries available 

nationwide. This project aims to 

identify genomic regions and 

candidate genes associated with 

soybean oil content and composition of the main fatty 

acid by biodiesel production. Soybean accessions from 

different regions of the world were evaluated in field 

conditions of ESALQ/USP for years 2010 and 2011. Oil 

and oleic content of seeds were estimated for near 

infra-red method. Genomic DNA samples were  

prepared from a lyophilized bulk of leaf tissue of each 

accession by mini-prep procedure. The polymorphism 

of SSR (Simple Sequence Repeat) loci and candidate 

genes involved in oleic biosynthesis was detected  

in DNA Analyzer. Results from this research will be  

useful for breeders to select parents for crossing and 

use marker assisted selection in soybean breeding.

Figure 1. Distribution of mean oil content (% dry mass) (Figure 1A) and oleic acid content  
(Figure 1B) in 94 soybean accessions collected in 2010 and 2011. P-values from the  
Kolmogorov-Smirnov two-sample test were non-significant in A and significant to B
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TABLE 1: Simple sequence repeat (SSR) markers significantly  
associated with oil and oleic acid content in 94  soybean accessions. 
LG is the name of linkage group in soybean genome

     SSR Marker reported in the region

Trait LG SSR marker Pos(cM) P value Marker Pos(cM) Reference

Oil C1 Satt565 0,00 0,0065      

Oil C1 Satt294 78,65 0,0098    

Oil D2 Satt574 87,67 0,0001 Satt458 24,52 Hyten et al (2004)

Oil F BE806387 22,97 0,0079 Satt114 63,69 Shi et al (2010)

Oil G Satt130 23,10 0,0007      

Oil G Satt324 33,26 0,0004    

Oil I Satt562 22,84 0,0096 Satt571 18,50 Shi et al (2010)

Oil I Satt239 36,94 0,0005   

Oil K Satt242 14,35 0,0033      

Oil L Satt523 27,92 0,0021 Satt229 93,89 Shi et al (2010)

Oil L Satt373 107,24 0,0029     Hyten et al (2004)
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The 94 soybean accessions had a mean oil content of 
18.7% (ranging from 12.8% to 24.6%) and oleic content of 
28.2% (ranging from 14.8% to 41.6%), which characterized 
high variability and consistent analysis to association  
mapping. No heterogeneity was detected in the frequency 
distribution of the oil content in both years (D = 0.1087, 
p-value = 0.6487, Kolmogorov-Smirnov two-sample test), 
although to oleic acid, a significant difference for the  
distribution of values (D = 0.010, p-value = 0.002) has been 
observed (FIGURE 1).  Data for oil trait in association mapping 
were analyzed by the means of both years pooled. To oleic 
acid trait were analyzed separately since presence of  
environmental effect (difference of years).

A total of 142 SSR loci, evenly distributed over 20  
soybean chromosomes, were assayed for polymorphism. 
The 1142 alleles identified were used to estimate population 
structure and to analyze the genome-wide linkage  
disequilibrium. The accessions of soybean were highly  
structured, showing two subpopulations: a group of Brazilian 
and North-American germplasm derived from modern  
U.S.A and another group consisting on Plant Introductions 
and landrace from Asian.

A total of twelve SSR markers were related to the oil in 
both years of analyze.  To oleic content only four common 
SSR markers were identified in both years. Among the  
significant SSR-trait associations, five were located in the 
regions where oil QTL have been previously mapped using 
linkage analysis or association mapping (TABLE 1).

We also studied the polymorphism of candidate genes 
involved in oleic biosynthesis. Primers were designed  
and tested for these genes in 10 most divergent soybean 
access in relation to oleic acid content present in 94 soybean 
mapping population. The primers for the both sequences 
amplified in the expected size and their products were  
sequenced. Sequences highly similar to the original sequences  
were observed for genes FAD2-1 and FAD2-1B, resulting in 
96 and 95% similarity. Of the total 800 bp sequenced were 
observed 3-4% of possible single-base polymorphisms to  
the two genes, which suggested good prospects for use of 
these polymorphisms.  Studies using gas chromatography 
method for oil and oleic acid content have been done. They 
will help to confirm the potential of these markers in a  
soybean program of quality and amount of oil content. 
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