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Cloning and Expression Analysis of Anthocyanin

Synthetase Gene ApANS in Acer palmatum
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Abstract Anthocyanin synthetase (ANS) is one of the key enzymes, involved in the end of biosynthesis
pathway that converts lcucoanthocyanidin into colored anthocyanidin in plants. In this study, the full-length cDNA
sequence of ANS gene was obtained from crimson leaves of Acer palmatum ‘De-shojo’ by using RACE techniques
and designated as ApANS. The full-length of ApANS was 1 371 bp, and it included a complete open reading
frame of 1 083 bp, which encoded a 360-amino-acid protein. The protein was belonging to the 2-oxoglutarate
dependent dioxygenase superfamily, which possessed a typical conserved structural domain of the 2-oxoglutarate
and Fe?'-dependent oxygenase, containing 2-oxoglutarate and iron ion combination sites. Sequence alignment and

phylogenetic tree analyses showed that ApANS was the most closely related to Dimocarpus longan which belonged
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to the same sapindales and shared up to 90% homology. The fluorescent quantitative PCR analysis indicated that

ApANS was high expression in red leaves, trace expression in yellow and green leaves with slightly red and no

expression in green leaves. The transcript level was highest in germinal-leaf stage, unfold-leaf stage and coloration-

leaf stage. Then with turning green in leaves, the transcript level sharply declined. It’s description that ApANS plays

an important role in anthocyanin metabolism and the formation of color in leaves of Acer palmatum.
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Planting site
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Bl 3T 11292 & B ETHIROM A

Fig.1 Different growth periods of leaf in Acer palmatum ‘De-shojo’
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Table 1 Primers used to isolate and analyze the expression of ANS gene in Acer palmatum

ElEZEAR S

Primer name

SIFE5I(5'—3")

Primer sequence (5'—3')

R

Function

ANS-F ATG CAC (C/A)TT GT(G/T/C) AAC CAT GG

For the conserved fragment
ANS-R GGC TCA CA(G/A) AAAAC(A/T) GCC CA
ANS3’ AAAACA CCT GCC GAT TAC AC 3'RACE
ANS5'-1 TTC CAT ACCACCAACTTC CT

5'RACE
ANSS5'-2 GTG TAATCG GCAGGT GITTT
AP GGC CAC GCG TCG ACT AGT AC(T)y7 Reverse transcription
AUAP GGC CAC GCG TCGACTAGTAC 3'RACE, 5'RACE
AAP GGC CAC GCG TCG ACT AGT AC(10)49 5'RACE
ANSO-F ATG GTG ATT TCATCG GTA GTA G

For the cDNA of full-length
ANSO-R TTA GAC TTT TTT GTT GAG GAG AGC
RTANS-F TCA ATC GTC ATG CAC ATC GGA GAC

For the expression of DtpsANS
RTANS-R AGG AGG GAA CAATGG CGG CTCA
Actin-F GGA TGC CTA TGT TGG TGA CG

Actin-R

AGC ACT GGG TGT TCC TCT GG

For the internal control
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Fig.2 PCR amplification products of ApANS gene in Acer palmatum
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Fig.3 Conserved domain analysis on ApANS protein of Acer palmatum
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Fig.4 Predicted secondary structure for the ApANS protein of Acer palmatum
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Fig.5 Predicted 3-D structure for the ApANS protein of Acer palmatum
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Ap: Acer palmatum ‘De-shojo’; Cs: Citrus sinensis; D1: Dimocarpus longan; Fa: Fragaria x ananassa; Lf: Liquidambar formosana; Mal: Malus hybrid
cultivar; Ma: Morus alba; Nt: Nicotiana tabacum; Ps: Paeonia suffruticosa; Pa: Prunus avium; Pp: Prunus persica; Psc: Prunus salicina var. cordata;

Rr: Rosa rugosa; Sm: Solanum melongena; St: Solanum tuberosum; Tc: Theobroma cacao;, Vw: Viola x wittrockiana; Vv: Vitis vinifera. The box

indicates the conserved 2-OG-Fe(II) oxygenase superfamily domain.
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Fig.6 Multiple sequence alignment of predicted amino acid sequence of ApANS with other ANS proteins
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Fig.7 Phylogenetic analysis of ApANS in Acer palmatum with 25 other plant ANS proteins
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