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Abstract: Objective To clone Panax notoginseng anthocyanin biosynthesis structural genes (ABSG) and study their expression
patterns. Methods The complete open reading frame (ORF) of P. notoginseng ABSG were cloned using RT-PCR technology, and
the bioinformatic method and quantitative real-time PCR (qRT-PCR) were used to analyze these genes. By pH differential method,
total anthocyanin content was determined in purple root (PR) and yellow white root (YWR) of P. notoginseng. The differential
expression of related structural genes in PR and YWR were analyzed by gRT-PCR. Results Eight ABSG belonged to six types were
cloned. The ORF length of these genes was from 600 bp to 1500 bp, and they all contained conserved domains related to anthocyanin
biosynthesis. Phylogenetic tree analysis showed that eight genes were divided into five branches, and these genes in P. notoginseng
had high homology with other species. The promoter analysis of eight genes indicated that there were multiple putative cis-acting
elements, among which the number of cis-acting element of light and transcription factor MYB/MY C was the most. According to the
expression pattern, the eight genes were divided into two types, one was mainly highly expressed in the flowers at the early
development stages (budding stage), and the other was mainly highly expressed in the roots. Furthermore, the anthocyanin content
was detected to increase about three times and the expression of PnF3’H1 and PnUFGT were also significantly increased in PR
compared with YWR, indicating that these two genes may be the key ABSG involved in formation of anthocyanin in PR. Conclusion
Eight ABSG were cloned in P. notoginseng, and its expressions were analyzed, which will provide basic knowledge for the further
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functional studies of these genes and the innovative utilization of Sangi germplasm.
Key words: Panax notoginseng (Burkill) F. H. Chen ex C. H.; anthocyanin biosynthesis structural genes; cloning; expression analysis; RT-PCR
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Table 1 Primers of gene cloning and quantitative PCR
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PnUFGT (GenBank &3%5 MN520443-MN520450), 600~1500 bp, K PnF3’H1 iA 1575 bp, M
1 DFR BRI ARTEFER], Kl 1-A AwBEy 3=k PnCHI 24 672bp (K 1-B).
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Fig. 1 Cloning and analysis of structure gene of anthocyanin biosynthesis in Panax notoginseng
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Fig. 2 Phylogenetic tree of structure gene of anthocyanin biosynthesis in P. notoginseng
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Table 2 Analysis on number of important cis regulatory elements of promoter
B Jufh R
R AKER AER KARHE KR 2 Pk RE R PR B MYBIMYC
PnCHS1 2 - - - - 2 4 1 20 5
PnCHS2 3 - - 2 1 1 - - 6 6
PnCHI - - - 2 - - 2 1 - 6 3
PnF3H 1 - - - - - 1 3 - 13 11
PnF3’H1 2 2 - - - 2 4 1 - 10
PnF3’H2 - - - 2 1 - - 1 - 3 2
PnANS 3 - 1 - 1 - 1 2 - 12 15
PnUFGT 2 - 3 - 1 4 2 1 4 10 4
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