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Abstract: Cellulose synthase (CesA), one of the key enzymes in the biosynthesis of cellulose in plants, plays
an important role in plant growth and plant resistance. In this study, a total of 21 4sCesA4 genes from Aquilaria
sinensis were systematically identified and the physico-chemical characteristics were analyzed based on genome
database and bioinformatical methods. The phylogenetic tree was constructed and the gene location on
chromosome, cis-acting elements in the 2 000 basepairs upstream regulatory regions and conservative motifs were
analyzed. The AsCesA proteins were mainly located on the plasma membrane. The number of amino acids of the
proteins ranged from 390 to 1 261. The isoelectric point distributed from 5.67 to 8.86. All of the 21 AsCesA proteins
possessed the transmembrane domains, the number of which was from 6 to 8. The genes were classified into
3 groups according to the phylogenetic relationship. Obvious differences were observed in motif composition in
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genes from different groups. However, motif2, motif6, motif7 and motifl0 were observed in all of AsCesA

proteins. Analysis of cis-acting elements indicated that 4sCes4 genes family has cis-acting elements related to plant

hormones, abiotic stresses, and biological processes. Seven AsCesA genes with differential expression were

selected according to the calli transcriptome data induced by NaCl at different times and their expression levels

under different abiotic stresses were analyzed by quantitative real-time PCR. The results indicated that salt, low

temperature, drought, and heavy metal stresses could affect the expression level of AsCesd genes, and the

abundance of AsCesAl, AsCesA3 and AsCesA20 showed a significant change, implying their potential important

roles to the abiotic stresses. The accumulation pattern of cellulose content under different abiotic stresses was

similar to the expression trend of AsCesA4 genes. Our results provide valuable insights into the role of cellulose

synthase in A4.sinensis in plant defense.
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Table 1 Primers used for qRT-PCR

Primer sequence (5'-3")

Gene

Forward Reverse
ASRPL CGAACCCAATGAGGGAAA TTGCTCCAAGACCTTAGCG
AsCesAl CCTACATTTGTTAGAGAACGGC CGCACATTATTTCCTGGC
AsCesA2 GGTGACAGTGTTGGACTAACG CCATCTTTCCGCTCATACTC
AsCesA3 CAACCAATCACCCAACATTC CAGCACCTCTCTCAGAAGTAGC
AsCesA7 GCAATAGCGGTTGGGTTTAG GCAATGAGACCTGACCACAC
AsCesAl7 CACAAGAGATGGTCGGAAG GTGGAAACAAGGAAATGCC
AsCesA20 GCTCTTGATGGACTACAGGG CTTCTTTGTTGCCTTGCG
AsCesA21 GCTGGGACAGATAACAATGAC AGAGCACAATCCACACACTG
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Table 2 Analysis of the physico-chemical properties of 4sCesA family gene in Aquilaria sinensis. GRAVY: Grand average of hydro-

pathicity
X Molecular Protein Number of . L Transmembrane Subcellular
Protein ID i . i . K Aliphatic index GRAVY i L
weight/kD isoelectric amino acid domain number localization
AsCesAl 123.19 6.59 1094 85.33 -0.224 8 Plas
AsCesA2 119.11 6.38 1058 85.32 -0.227 6 Plas
AsCesA3 142.58 6.82 1261 82.41 -0.297 8 Plas
AsCesA4 118.19 6.36 1 046 82.75 -0.191 8 Plas
AsCesA5 109.57 6.23 974 87.77 -0.097 6 Plas
AsCesA6 43.35 6.00 390 97.79 -0.261 6 Plas
AsCesA7 127.71 6.76 1140 83.49 -0.204 6 Plas
AsCesA8 100.35 5.93 888 87.96 -0.121 8 Plas
AsCesA9 124.04 5.67 1108 82.29 -0.201 8 Plas
AsCesAl10 83.74 6.74 742 89.91 0.034 7 Plas
AsCesAll 83.65 8.83 742 92.67 0.070 8 Plas
AsCesAl12 82.80 7.87 740 88.32 0.118 7 Plas
AsCesAl3 108.70 7.44 954 89.17 -0.138 8 Plas
AsCesAl4 116.65 8.03 1026 81.88 -0.252 8 Plas
AsCesAl5 113.04 8.26 1002 79.79 -0.266 6 Plas
AsCesAl6 84.56 8.86 742 94.64 0.093 8 Plas
AsCesAl7 83.74 6.46 737 85.47 -0.034 8 Plas
AsCesAl18 84.51 6.80 739 85.64 -0.097 8 Plas
AsCesA19 124.14 6.33 1107 82.57 -0.187 8 Plas
AsCesA20 129.91 8.64 1164 83.04 -0.188 6 Plas
AsCesA21 80.43 8.62 724 89.24 0.040 7 Plas

Figure 1 Evolutionary analysis of CesA proteins in Aquilaria sinensis and Arabidopsis thaliana. Blue star represents CesA proteins in
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Figure 2 Conserved protein motifs and conserved domains of the AsCesA genes of A. sinensis. A: The motifs and conserved domains of

the AsCesA proteins; B: Ten conserved motifs of the AsCesA proteins
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Figure 4 Chromosome loci and cis-acting elements of AsCesA genes in A. sinensis. A: The distribution of members of the 4sCesA family

on chromosomes; B: cis-Acting elements of AsCesA genes in A. sinensis
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