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HYPOTHESIS AND GOALS:  

Folate (vitamin B9) deficiency is a common health issue in both developing and industrialized 

countries and is responsible of various diseases such as neural tube defects, cardiovascular 

diseases, some types of cancers, stroke, anemia, and impairment in cognitive performance. 

Worldwide prevalence of neural tube defects ranges from 0.5 to 60 per 10,000 births, 

representing 400,000 babies born with neural tube defects every year. Preventative measures 

have been implemented in some countries, which include food supplementation in the form of 

tablets or food fortification of staple foods such as rice or bread. Despite reported success, these 

measures are not sustainable and are hard to implement in developing countries because of costs 

and lack of infrastructures. An alternative strategy is the biofortification of staple food crops by 

plant breeding. A limitation to this type of effort is our current lack of knowledge about how 

folate biosynthesis is regulated in plants. This project aimed at identifying regulators of folate 

biosynthesis in potato, the third most consumed vegetable worldwide. 

Objectives: 

1. Selection of wild and primitive potato species that contain high levels of folate 
 

2. Use genetic and genomic approaches to identify molecular markers linked to high folate 
levels that can make breeding more efficient. 



SCHOLARLY WORK/ACTIVITIES: 

Genetic diversity of folate amongst potato genotypes 

Literature on natural variation of folate levels in potato tubers was very scarce when we started 

this project, and the little information available focused on a very few modern cultivars which 

have a narrow genetic base. Therefore, we have been exploring the natural genetic diversity of 

folate contents in a wide range of potato germplasm. Our studies focused on over 130 genotypes 

that included commercial varieties and advanced breeding clones, indigenous cultivars 

(landraces) (54 accessions from the Groups 

Phureja, Stenotomum, and Andigena) and wild 

potato species (Solanum section Petota) (64 

accessions) from South and Central America, 

as well as the Southwestern United States. 

Overall, we found a huge range of folate 

concentrations amongst potato germplasm, far 

greater than reported for any other plant (Fig. 

1). Folate concentrations ranged from 207 to 

3,031 ng g-1 DW, respectively. The broadest 

range of concentrations were found within primitive cultivated and wild potato species (see red 

and blue bars in Fig. 1) while modern potato varieties had a relatively narrow range of folate 

concentrations (see green bars), illustrating the narrowing effect of selection. Species that had the 

highest concentrations of folate are all within the Primary or Secondary Gene Pool which is 

desirable from a breeding perspective.  

This work identified Solanum boliviense (blv) PI 597736 has having the highest mean 

folate tested. Ten individual seedlings within this population were then propagated and fine 

screened separately, resulting in identification of a clone with very high folate: 

Fol l-6 = 597736blv  ~3100 ng/g DW = 60 µg/100g FW = 25% RDAUSA (based on current 

average daily consumption of potato in the US, i.e., 150 g – RDA = 400 µg/day). 



The folate levels of these elite selections we have already identified, if transferred to new 

potato cultivars, could provide people with a very significant increase in percent 

contribution to daily folate needs by potato at current consumption.  That contribution 

could be as high as 25% in USA, 36% in Europe and 13% worldwide (current potato has 

about 800 ng/g DW = 16 µg/100g FW = 7% RDAUSA).  

RNA-Seq analysis of low- vs. high-folate potato clones 

Segregating clones of Solanum boliviense (blv) PI 597736 which contained either low or high 

amounts of folate were used for transcriptome profiling. High throughput sequencing was 

performed using the HiSeq 2000 at the Center for Genome Research and Biocomputing at OSU. 

Library preparation was done with RNA Seq kit. qPCR was used for quantification of libraries in 

order to get optimal cluster density. We used 50-cycle single end run to generate >200 million 

reads per lane. Reads were mapped to the potato genome of S. tuberosum group Phureja DM1-3 

516 R44 by using TopHat. Differential expression was determined with Cufflinks and 

GeneCounter.  

 A Master Graduate student is currently working on data analysis.  

 

GRF FUNDS EXPENDITURES: 

$9,996 was spent in supplies and services (CGRB) needed for RNA-Seq analysis.  

 

LIST ALL EXTERNAL FUNDING REQUESTS (I.E. PROPOSALS) THAT HAVE BEEN 
DEVELOPED AND SUBMITTED AS A RESULT OF THE GRF FUNDING: 

 
Funded: 
 



Project title: Promoting Diverse Ecosystem Services in Irrigated Agriculture in an Uncertain 
Future: A Novel, Experiential Graduate Training Program 
Principal Investigator(s): David Wooster, Sandra DeBano, Aymeric Goyer, Silvia Rondon, 
Donald Horneck, Philip Hamm 
Source: National Institute of Food and Agriculture 
Effective dates: 07/01/2013 – 06/30/2018 
Amount: $243,500 
 
A Master Graduate student has been hired to work on a project related to the GRF-funded project.  
 
 
Not Funded: 
 
Project Title: Genetic and genomic approaches to reveal the regulation of thiamine and folate 
content and metabolism in potato 
Principal Investigator(s): A. Goyer 
Source: National Science Foundation, Plant Genome Research Program 

 
Project Title: Breeding, genetics and genomics of folate in potato 
Principal Investigator(s): A. Goyer 
Source: Agriculture and Food Research Initiative 
 

 

 


