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Molecular cloning and functional identification of proanthocyanidin syn-
thesis related genes VcLAR and VcANR of blueberry
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ture/ Laboratory of Mineral Nutrition and Efficient Fertilization for Deciduous Fruits, Liaoning Province, Xingcheng 125100, China)

Abstract: In this study, using Vaccinium corymbosum Duke as experimental material, proanthocyanidin synthesis
genes VelAR and VeANR were cloned, the expression patterns and their responses to salicylic acid (SA) and methyl jas-
monate ( MeJA) were analyzed, and their roles in proanthocyanidin synthesis were identified. The results showed that
VeIAR ( GenBank accession No. MH321470) and VeANR
( MH321471 )  were
quantitative real time PCR ( qRT-PCR) analysis results

indicated that VeLAR and VcANR expressed in roots,
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ent, and the highest expression level was in green fruits.
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The content of proanthocyanidin was highest in green fruits
and lowest in blue fruits during different development stages
of fruits. The expression of VeLAR and VcANR was induced
by SA treatment and suppressed by MeJA treatment. The
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content of proanthocyanidins in transgenic VeANR Arabidopsis was significantly higher than that in wild type. There was no

significant change in proanthocyanidin content between wild type and transgenic VeLAR Arabidopsis lines. It is speculated

that VeLAR and VcANR play an important role in the accumulation of proanthocyanidins in blueberry fruits and are regulated

by SA and MeJA.
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Table 1 Primers used in this study

EIE7E2N J#31(5'—3")
VeANR-F ATGGCAGCTTCGAAGACGGCTT
VeANR-R TCAGTTCTGCAAAATCCCCT
VeLAR-F ATGACTGTGTCGAGTTTTATTG
VeLAR-R TCAAGCGCACATTGCAGTG

VeANR-RT-PCR-F  CTTTGAAGATTTCCCTTCCAAAG

VeANR-RT-PCR-R GACACACAGTGGTATATTAGAAAAGG
VeLAR-RT-PCR-F CCTGATGAAGTTGAAGTGTGCGAAC
VeLAR-RT-PCR-R GCAATTCCATTGGCGGTTACGCC
VeGAPDH-RT-PCR-F GGTTATCAATGATAGGTTTGGCA
VeGAPDH-RT-PCR-R CAGTCCTTGCTTGATGGACC
AtUBQ10-RT-PCR-F CGTTAAGACGTTGACTGGGAAAACT
AtUBQ10-RT-PCR-R GCTTTCACGTTATCAATGGTGTCA
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VeLAR-pRI101-F GGAATTCCATATGATGACTGTGTCGAGTTTTATTG

VeLAR-pRI101-R ACGCGTCGACTCAAGCGCACATTGCAGTG
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Fig.1 Sequence alignment of NADPH binding domains of VcLAR and VcANR in blueberry with their homologous genes
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Fig.2 Phylogenetic tree analysis of VcLAR and VcANR in blueberry with their homologous genes

AtANRIU G F+ Arabidopsis thaliana (NP_176365)

@ VcANREM G Vaccinium corymbosum (MH321471)
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Fig.3 Expression analysis of VcLAR and VcANR in different organs of blueberry at transcriptional level
10 . -0.4
ol = 0 > FEIB IR R P, VeLAR AN AR B E T
1 L Y g v, =] £
= | [E S PRI FEDIBRR PRET R A S B A I
R = 02 <« T E B,
z BB x
juang —] T » N
oo E % E ™! 3 3 9t i
0 = = 0 ) ‘ ‘
40 60 s RS V] B R TR R R R R
A5 KEL(d)

B VeLAR; O VeANR;, B JFEEH E T

B4 RIRELABEPELERSEUR VeLAR 71 VeANR 18
WRIZEHEN

Fig.4 Changes of proanthocyanidin content and relative ex-

pression of VcLAR and VcANR during fruit develop-

ment
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Fig.5 Response of VcLAR and VcANR to salicylic acid and methyl jasmonate
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Fig.6 Effects of VcLAR and VcANR genes over-expression on proanthocyanidin accumulation in Arabidopsis thaliana
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