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In silico study of polyamine oxidase (PAO) gene family in grape
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Table 2- Name and URL address of the databases exploited in the current research
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Table 2- Information of PAO gene family in grape
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Figure 1- Phylogenetic relationships among
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grape, Arabidopsis and rice PAO proteins. Multiple sequence alignment of PAO

domain was done using Clustal X and the phylogenetic tree was generated using MEGA7 software by the Neighbor-joining

method with 1000 bootstrap replicates
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Figure 2- The exon-intron structure of grape PAO genes according to the phylogenetic relationship.
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Figure 3- Schematic representation of putative conserved motifs identified MEME in grape PAO proteins. Ten motifs are
indicated by different colored boxes and the regular motif sequences are shown in the table 3.
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Table 3- Conserve motifs detected in grape PAO proteins

e oled  Jsb sl 2 Shel S5 e 5,558
1 40 8 1.70E-74 \P/I-I(-BE}EEECNNL?VMVKTEDGCVY RADYVIVSV Amino_oxidase
2 15 8 6.80E-30 IYTKIFLKFPYKFWP Amino_oxidase
3 16 8 7.20E-25 GNGTEFFLYAHEKRGY Amino_oxidase
4 21 8 150E-31 IGGRIHKDNFAGCSVEMGANW Amino_oxidase
5 15 8 7.10E-23 FKPPLPPWKIEAIYQ Amino_oxidase
6 15 8 1.20E-20 LVPRWWTDRFYRGSY Amino_oxidase
7 27 8 3.00E-30 YFTGEHTSQCYNGYVHGAYLAGIDTAE Amino_oxidase
8 21 8 1.80E-26 PSVIIIGAGMSGISAAKTLHD FAD binding domain
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Table 4- Frequency and function of regulatory elementsin promoter region of grape PAO genes
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Figure 4- Microarray-based expression profile of Arabidopsis PAO genes under various abiotic stress conditions. Heat maps
show the fold changes in expression of Arabidopsis PAO genes in root and shoot tissues under different abiotic stress

conditions. Relative signal values are represented by color bar shown at the bottom of heat map; thereby green color
representing down-regulation, black signifies no change in expression and red shows up-regulation.
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Abstract

Growth, development and productivity of plants are greatly affected by various abiotic stresses.
Physiological and molecular studies have shown that naturally occurring plant polyamines (PAS) are
involved in conferring abiotic stress tolerance in plants. Polyamine oxidases (PAOs) are FAD-dependent
enzymes associated with polyamine catabolism in peroxisomes, the apoplast and the cytoplasm. In plants,
increasing evidence supports the idea that PAO genes play essential roles in abiotic and biotic stresses
responses. In this study, bioinformatic analysis identified eight putative PAO genes (WPAO1-VWPAQOS)
in grape (Vitis vinifera) using the released 12xassemble grape genomic sequences. Phylogenetic analysis
indicates that these VWPAOSs can be classified into three subgroups as found in Arabidopsis and rice and
also revea that grape PAO proteins are more closely related to Arabidopsis than to those in rice. The
WPAQ genes contained zero to nine introns and were distributed across 6 out of the 19 chromosomes in
grape. Promoter analysis showed the presence of several cis-regulatory elements related to stress and
hormone responses in regulatory regions, indicating their probable role in stress response. Microarray-
based expression analysis of VWPAO orthologs in Arabidopsis under abiotic stresses showed that
transcript levels of PAO genes were up-regulated significantly by such treatments, indicating their vital
roles during stress adaptation. The results obtained provide basic information for future research on the
functions of PAO genesin grape.
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