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Research Advance on Potato Anthocyanins
CHEN Min YANG Qing*

( College of Life Sciences, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China )

Abstract: Anthocyanins, a kind of glycoside, which are synthesized by anthocyanidin and monosaccharide, are known as
the value of nutrition and health care for high antioxidant activity. Potato anthocyanins are widely distributed in its skin, flesh,
stolons, flowers, roots, stems and leaves and mainly present in the vacuole of cells. Extensive study revealed that there were
difference about types and contents of anthocyanidins and there were six kinds of anthocyanidins in potato tuber, namely
pelargonidin, cyanidin, peonidin, delphinidin, malvidin and petunidin. The genes which regulate the anthocyanin biosynthesis
generally fell into two groups: the first group is the structural genes coding for the enzymes in the anthocyanin biosynthetic
pathway; the second group is the regulatory genes encoding transcription factors which control the expression of structural
genes and affect the temporal and spatial accumulation of pigment. In this review, anthocyanin biosynthesis, cDNA cloning,
functions expression and application of the related genes were particularly summarized, and then feasibility suggestions about
the breeding of colorful potato were offered.
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Figure 1 Structure and types of anthocyanins in potato tuber
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A-E 5 702535-Sipancachi (A), 700347-SS-2613(B), 703905—Huata Colorada (C), 701997-Sullu (D)  704429-
Guincho Negra (E).

Tubers from five native Andean potato cultivars: 702535-Sipancachi (A), 700347-5S-2613 (B), 703905—Huata Colorada (C), 701997—-Sullu (D),
and 704429-Guincho Negra (E).
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Figure 2 Tubers of colorful potatoes
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Table 1 structural genes cloned in potato
aa
bp bp .
. . . . Number of amino
Gene Species used for cloning Acession number Length Coding sequence . . Reference
acid residue
ScCHS S. pinnatisectum AY954033 1170 1..1170 389 34
StCHS S. tuberosum L. U47740 1374 1..1374 389 35
ScCHI S. pinnatisectum HQ659498 1152 28..684 218 36
ScF3H S. pinnatisectum AY954034 1347 1..1347 448 34
StF3H S. tuberosum L. AY102035 1188 1..1188 358 37
StF3'S'H S. tuberosum L. cv. Rideaur HQ860267 1518 10..1497 494 32
SeDFR S. pinnatisectum AY954035 1149 1..1149 382 34
StDFR S. tuberosum L. cv. Kennebec AY289922 1591 66..1214 382 33
ScANS S. cardiphyllum HQ701726 1365 1..1365 454 38
StANS S. tuberosum L. cv. Chieftain HQ337900 1425 1..1368 455 39
Se3GT S. pinnatisectum DQ106850 1347 1..1347 448 34
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Figure 3 Schematic representation of potato anthocyanin biosynthesis gene structure
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