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Analysis the codon bias of AP1 gene in Paeonia lactiflora
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Abstract: AP1 (APETALA 1) gene might be associated with regulation of floral organ development in Paeonia lactiflora.
To understand codon bias features of AP1 gene and for further selecting appropriate expression systems, AP1 gene was
analyzed via online programs of Codon W, CHIPS and CUSP on the basis of previous molecular cloning of P. lactiflora
(the accession number: KC354376), it was also compared among AP1 genes and other 12 plant species and genomes in
model organisms. The results showed that most of the AP1 genes had bias toward the synonymous codons with Aand T at
the third codon position. There were 29 biased codons with the RSCU value larger than 1, and among of them, the
stronger biased codons were CCA, AGG, TCA and GTT with the RSCU value larger than 2. By comparison the bias of
AP1 genes with that of 12 plant species, it also found that gene expression levels in Mangifera indica and Pyrus pyrifolia
were higher, while they showed common in Paeonia lactiflora and Paeonia suffruticosa wtih the bias toward the
synonymous codons with A and T at the third codon position, which was related to specific functions of the gene. The
results from the clustering analysis showed that Paeonia lactiflora and Paeonia suffruticosa belonged to Paeoniaceae,
while Pyrus pyrifolia and Prunus persica belonged to another. The differences in codon usage frequency between AP1
gene and yeast genome were less than those of other two kinds of model organisms’ genomes. Therefore, the eukaryotic
yeast expression systems might be more suitable for the expression of AP1 gene. This study could provide certain
theoretical base for selecting the appropriate receptor plant and expression systems in genetic improvement, as well as
improving the expression level of AP1 gene.
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Table 1  Accession number of AP1 genes

(Paeonia lactiflora) KC354376
(Paeonia suffruticosa) HM143943
(Vitis vinifera) NM_001281281
(Mangifera indica) GQ152892
(Citrus sinensis) AY338974
(Nicotiana tabacum) JQ686939
(Oncidium hybrid) KC426946
(Pyrus pyrifolia) KP164004
(Nelumbo nucifera) KF361315
(Prunus persica) EU079377
(Juglans regia) FJ593640
(Coffea Arabica) KJ483237
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Table 2 ENC values and contents of GC and GC3s of AP1 in 12
AP1 ENC GC GC3s species
55.42 0.437 0.429 ENC ENC GC GC3s
AP1 55.42 0.437 0.429
56.81 0.442 0.438
AP1 GC GC3s 50.83 0.454 0.485
AP1 AT 48.07 0.470 0.496
A+T G+C 52.85 0.461 0.498
49.35 0.401 0.373
22 %75 APL BB TFHIRIEM T 56.01 0.459 0522
48.54 0.453 0.504
57.93 0.481 0.521
52.31 0.464 0.543
60.73 0.466 0.498
58.28 0.437 0.455
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Fig.1 A dendrogram of CDS sequences of AP1 genes
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Fig.2 Clustering tree based on RSCU values of AP1 genes

#3 N APL ERNEVMEBEFHERMERRERMERLE

Table 3 Comparison the codon bias of AP1 with other representative organisms

A/B A/lC A/D
AP1(A) (B) © ()

GCA A 20.58 20.60 16.10 17.47 1.00 1.28 1.18
GCC A 12.35 25.50 12.50 10.34 0.48 0.99 1.19
GCG A 4.12 31.70 6.10 9.03 0.13 0.68 0.46
GCT A 12.35 15.60 21.10 28.32 0.79 0.59 0.44
TGC C 4.12 6.90 4.70 7.16 0.60 0.88 0.58
TGT C 8.23 5.50 8.00 10.54 1.50 1.03 0.78
GAC D 16.46 18.60 20.20 17.22 0.88 0.81 0.96
GAT D 16.46 32.10 37.80 36.65 0.51 0.44 0.45
GAA E 37.04 38.20 48.50 34.34 0.97 0.76 1.08
GAG E 65.84 17.70 19.10 32.24 3.72 3.45 2.04
TTC F 8.23 16.90 18.20 20.66 0.49 0.45 0.40
TTT F 16.46 23.20 26.10 21.81 0.71 0.63 0.75
GGA G 20.58 9.00 10.90 24.16 2.29 1.89 0.85
GGC G 12.35 27.90 9.70 9.15 0.44 1.27 1.35
GGG G 12.35 11.30 6.00 10.18 1.09 2.06 121
GGT G 12.35 24.40 24.00 22.18 0.51 0.51 0.56
CAC H 8.23 9.80 7.70 8.72 0.84 1.07 0.94
CAT H 12.35 13.60 13.70 13.79 091 0.90 0.90
ATA | 24.69 54.00 17.80 12.60 0.46 1.39 1.96
ATC | 8.23 24.20 17.00 18.53 0.34 0.48 0.44
ATT | 20.58 29.80 30.40 21.49 0.69 0.68 0.96
AAA K 28.81 33.20 42.20 30.79 0.87 0.68 0.94
AAG K 49.38 10.70 30.70 32.68 4.61 1.61 151
CTA L 12.35 4.00 13.30 9.87 3.09 0.93 1.25
CTC L 20.58 11.00 5.40 16.09 1.87 3.81 1.28
CTG L 20.58 50.90 10.40 9.83 0.40 1.98 2.09
CTT L 28.81 11.70 12.10 24.12 2.46 2.38 1.19
TTA L 8.23 13.90 26.70 12.70 0.59 0.31 0.65
TTG L 20.58 14.00 27.00 20.87 1.47 0.76 0.99
ATG M 37.04 27.00 20.90 24.53 1.37 177 151
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% 3(4%)
A/B AlC A/D
AP1(A) (B) ©) (D)

AAC N 24.69 21.40 24.90 20.93 1.15 0.99 1.18
AAT N 28.81 18.60 36.30 22.30 1.55 0.79 1.29
CCA P 16.46 8.50 18.20 16.15 1.94 0.90 1.02
CCC P 0.00 5.80 6.80 5.31 0.00 0.00 0.00
CCG P 0.00 21.80 5.30 8.62 0.00 0.00 0.00
CCT P 8.23 7.30 13.60 18.68 1.13 0.61 0.44
CAA Q 49.38 15.00 27.50 19.45 3.29 1.80 2.54
CAG Q 32.92 29.50 12.10 15.24 1.12 2.72 2.16
AGA R 12.35 2.90 21.30 18.97 4.26 0.58 0.65
AGG R 24.69 1.90 9.20 10.96 12.99 2.68 2.25
CGA R 16.46 3.90 3.00 6.29 4.22 5.49 2.62
CGC R 0.00 21.00 2.60 3.78 0.00 0.00 0.00
CGG R 412 6.30 1.70 4.87 0.65 242 0.85
CGT R 12.35 20.30 6.50 9.02 0.61 1.90 1.37
AGC S 412 16.00 9.70 11.34 0.26 0.42 0.36
AGT S 4.12 9.50 14.20 14.01 0.43 0.29 0.29
TCA S 37.04 7.80 18.80 18.28 4.75 1.97 2.03
TCC S 8.23 8.90 14.20 11.20 0.92 0.58 0.73
TCG S 0.00 8.70 8.50 9.33 0.00 0.00 0.00
TCT S 20.58 8.70 23.50 25.17 2.37 0.88 0.82
ACA T 16.46 8.20 17.80 15.67 2.01 0.92 1.05
ACC T 4.12 22.80 12.60 10.34 0.18 0.33 0.40
ACG T 8.23 14.80 7.90 7.74 0.56 1.04 1.06
ACT T 12.35 9.10 20.30 17.52 1.36 0.61 0.70
GTA \Y 0.00 11.10 11.80 9.92 0.00 0.00 0.00
GTC \Y 8.23 15.10 11.60 12.77 0.55 0.71 0.64
GTG \Y 412 25.50 10.60 17.36 0.16 0.39 0.24
GTT \Y 16.46 18.50 22.00 27.24 0.89 0.75 0.60
TGG W 8.23 15.20 10.30 12.48 0.54 0.80 0.66
TAC Y 20.58 12.10 14.60 13.73 1.70 1.41 1.50
TAT Y 12.35 16.50 18.90 14.63 0.75 0.65 0.84
TAA * 0.00 2.00 1.00 0.95 0.00 0.00 0.00
TAG * 0.00 0.30 0.50 0.53 0.00 0.00 0.00
TGA * 4.12 1.10 0.70 1.17 3.75 5.89 3.52

e (=05 =2)
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