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Introduction (Hypothesis and aims) 

Content of antioxidants can reduce destructive processes in the body, e.g. reduces 

arteriosclerosis, prevents accumulation of cholesterol in the blood, increases the 

resistance of the vessel wall and reduces the risk of heart disease. Also, many 

antioxidants prevent from accumulation of free radicals in the body. It has been 

reported some colored potato cultivars that result from the accumulation of 

anthocyanin pigments in them. These pigments are controlled by the three genic loci 

of D, R and P. The goal in this research is determination of activation of these genes 

in some colorless verities of potatoes via gene expression. Using Real-time-PCR, the 

expression level of these genes in anthocyanin-free varieties can be determined and 

their presence or absence can be confirmed. Therefore, determining the genes 

involved in anthocyanin production and how they function in anthocyanin-free 

verieties is the most important step towards production of varieties with anthocyanin.   

Highlights 

1. The housekeeping gene in potato was EF1α which was expressed in all the 

cultivars in order to normalize anthocyanin genes in the potato plant. 
 

2. Gene D in all cultivars was significantly lower than the control, although this ratio 

would be very great in Banba cultivar. 
 

3. In Bourne and Banba cultivars, gene P underwent mutation and was not expressed, 

but in Sante cultivar, it was faced with a significant reduction in expression. 
 

4. In all the three cultivars, gene R was significantly lower than the colored control, 

although this expression reduction was more Banba cultivar.  
 

5. Since gene D would be more expressed in PMJ cultivar, then genes R and P must 

have been expressed more in PMJ than Bourne, Sante and Bamba cultivars that the 

results obtained from real time PCR absolutely confirm this fact. 
 

6. In the case of Banba cultivar; since the expression of gene D in this cultivar is very 

low, then expression of genes P and R has experienced an extreme reduction as well. 
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Importance 

Anthocyanins are water-soluble vacuole pigments that may look red, blue or 

purple in respect to pH. Anthocyanins are some of the main factors preventing 

diseases such as cancer, heart disease, and diabetes, so that approximately 30% of the 

risk of cardiovascular diseases and cancer has decreased. Recently in some parts of 

the world, the genes encoding the anthocyanin pigments into potato have been used, 

which considering the benefits of this method; it can make outstanding 

transformations in community health. Following the activation of these genes in 

potato, its color has turned red or purple, and its flavor as well as its medicinal 

properties has considerably increased. Thus, examining the varieties that lack 

anthocyanins, the conditions can be provided to enrich the varieties by anthocyanins. 

These products can be used in chips manufacturers to increase the variety of products 

or for general purposes. There are three genic loci, D, P and R, in tetraploid potato 

for anthocyanin production, in which locus P for the production of anthocyanin’s 

purple pigments and locus R is essential for producing anthocyanin’s red pigments. 

Locus D is necessary for the expression of loci P and R. In potatoes lacking 

anthocyanin pigments, locus D, P or R or all of them may not be expressed. 

Evaluating the expression of these genes in the potatoes lacking anthocyanin, we can 

utilize the techniques of gene transfer or amplifying gene promoter for anthocyanin 

production in these cultivars. Using Quantitative real-time PCR and using SYBR 

Green I dye and Cyber-Bio-Pars kit in iQ5 device (Biorad Company, USA), gene 

expression level was evaluated in the four cultivars of Sante, Banba, Bourne (non-

color cultivars and with no anthocyanin) and PMJ, based on which the expression 

level of dominant allele of gene D, which is necessary for synthesis of purple and 

reddish anthocyanin pigments, indicated a significant reduction in the non-colored 

cultivars of Sante, Banba and Bourne compared to the colored control cultivar. Gene 

P in Banba and Bourne cultivars was mutated and was not expressed, but in Sante 

cultivar, it showed a significant reduction in expression compared to the control. R 

gene in all three cultivars was significantly lower than the colored control cultivar, 

although this decrease in expression was higher in Banba cultivar.   
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