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Screening and expression analysis of ARF gene related to
anthocyanin synthesis in colored potatos

MA Jieru, WU Xiaojuan, WANG Peijie, LI Nan, MA Yu, YANG Enze,

MA Yanhong, NIE Hushuai
(College of Agriculture, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract To screen the ARF genes related to anthocyanin synthesis in colored potatoes, based on the
transcriptome sequencing data of potatoes, bioinformatics methods were used to analyze the physicochemical
properties, phylogenetic evolution, conserved motifs, and cis-acting elements of the promoter of the gene family
members. The expression patterns of nine StARFs genes related to anthocyanin synthesis in different growth
stages of purple-flesh and white-flesh potatoes were verified by qRT-PCR. The results showed that: A total of
55 StARFs genes were screened and divided into four subfamilies. Members of the same subfamily have similar
conserved motifs and domains, which indicate their similar functions. The results of the prediction of the cis-
elements of the promoters showed that, nine StARFs contained hormone response elements, and five StARFs
contained MYB binding site response elements, which might cooperate with MYB genes to regulate anthocyanin
synthesis. The gRT-PCR results showed that seven StARFs among the nine StARFs were highly expressed in the
yellow-skin white-flesh potato ‘Atlantic’ and lowly expressed in ‘Huasong 66’ ; the other two StARFs were highly
expressed in the purple-skin purple-flesh potato ‘Huasong 66° and lowly expressed in ‘Atlantic’. The nine
StARFs genes were highly likely to be involved in the biosynthesis process of anthocyanin in potato tubers.

Keywords colored potatos; anthocyanin; ARF transcription factor; bioinformatics; expression pattern
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Fig. 1 The tubers of the mature varieties ‘Huasong 66’ and ‘ Atlantic’ potato
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TCTATTCCTTACGCTACCTCTACCTTC
GCAAGAAACCTGATTCATCTACACAAC
TGCCTTATGCTACCTCTGCCTTC
AGACACCTGATTCATCTACACAACTTG
AAGAGATTGGTTGCTGGCGATG
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TCCAACCAGGAACTGATTGAAAGAC
TCAACCAGAAGGCGAATATGTAGAAC
TGTCGTGTTCTACATATTCGCCTTC
ATCCATCAATCTAACTACACCAACTCC
GTCCGAGTGAGGTTGATGAAGTTAC
CTCCTCCATTGTTCGCATCTGAC
TCCTCCTGTTCAGACCATCCTTG
CCTTGGCGTCCCTCTATAAATATGC
GCTCACAGTGGCGTAATCTTCAG
AGGAGTCACGACAGGCTCAATATC
AGGCAGCATTCAAGACAATCTAACC
GACCAGTATCGAGTACACCAAGTTC
CCTTGTATGCTAGTGGTCG
GCTCATAGTCAAGAGCCAC
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Fig. 2 Sequence comparison of AUX_TAA domain of potato ARF protein
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Fig. 3 Phylogenetic tree of the ARF protein system in potato and other species
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1, 2 and 3 are the forming stage, swelling stage and maturity stage of tubers, respectively. The same below.
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