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Abstract; Aseorbate peroxidase (APX) is one of the important antioxidant enzymes in the active oxygen metabolism of
plants, especially the key enzyme to remove H, O, from chloroplasts, and also the main enzyme in vitamin C
metabolism. In this study, a total of 21 species encoding APX gene were identified based on bioinformatics methods,
useing Phyllostachys edulis in the genome and transcriptome data to identify of PeAPX gene family members, through
comprehensively analyzing its coding protein, basic physical and chemical properties, gene structure, promoter element,
system evolution and the collinearity relationship, repeat the tandem, GO annotation and expression pattern. The results
were as follows: (1) Most members of the PeAPX gene family were unstable hydrophobic proteins, and the gene
structure, motif and domain were relatively conservative, and most APX genes have a highly conserved intron
pattern. (2) Phylogenetic relationship showed that APX gene of P. edulis had high homology with APX gene of Oryza
saiiva, and PeAPX had a high evolutionary conservatism. (3) Ka/Ks analysis showed that all PeAPX genes experienced
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purified selection pressure. In addition, many cis-acting elements related to stress response and plant hormones were

found in the promoter sequence of each APX gene. Combined with expression analysis, it was indicated that APX gene

played a positive role in the growth and development of Phyllostachys edulis. This study provides a reference for further

understanding of the basic functions of the APX gene family and its antioxidant mechanism, and provides an important

reference for the in-depth identification of the functions of APX genes.

Key words: Phyllostachys edulis, APX gene family, bioinformatics, phylogenetic evolution, gene expression
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B (F 1), B PeAPX & [ JF ¥ K BE7E 95
(PH02Gene35594.t1) ~ 603 4~ ( PH02Gene07059. t1)
N BT 10.9~66.0 kDa, HiFF L PeAPX5
K, PeAPX17 fi/hh, SFHLEAE 4.46~9.07 Z 1], H:
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Table 1

Physical and chemical properties of PeAPXs

IrF R

HKIEFIIE oot s e

R K 1D SRR Molecular PI {& Kﬁi%é& Average ;
Name Gene 1D lembcr 4Uf weight PI value Inélablhly hydrophilic Phosphprylatlun
amino acids (kD) index value site
PeAPX1 PH02Gene00102.t1 250 27.34 5.56 41.59 -0.429 21
PeAPX2 PH02Gene01892.t1 328 37.18 4.46 43.76 -0.398 29
PeAPX3 PHO02Gene02249.t1 350 38.06 8.14 40.39 -0.335 42
PeAPX4 PHO02Gene05222.11 346 37.33 8.58 51.92 -0.511 28
PeAPX5 PH02Gene07059.t1 603 65.99 8.06 46.19 -0.295 67
PeAPX6 PHO02Gene09481.t1 304 34.58 4.48 41.22 -0.440 22
PeAPX7 PH02Gene09827.11 151 16.68 5.35 41.03 -0.756 19
PeAPX8 PHO02Genel0186.t1 356 38.50 8.94 42.20 -0.303 39
PeAPX9 PHO02Genel1735.11 163 17.77 5.90 42.55 -0.238 12
PeAPX10 PHO02Gene12439.t1 240 26.38 5.63 67.17 -0.602 21
PeAPX11 PHO02Genel6639.t1 250 27.26 5.48 36.56 -0.403 20
PeAPX12 PHO2Genel8614.t1 250 27.38 5.84 40.76 -0.434 20
PeAPX13 PHO02Gene26535.11 344 37.85 8.56 46.03 -0.564 28
PeAPX14 PH02Gene29154.t1 291 32.25 6.67 45.67 -0.364 30
PeAPX15 PHO02Gene32531.t1 313 33.96 6.46 47.79 -0.396 17
PeAPX16 PHO02Gene33594.11 291 31.88 7.03 38.36 -0.288 36
PeAPX17 PHO02Gene35594.t1 95 10.93 9.07 19.76 -0.392 11
PeAPX18 PHO02Gene43093.11 440 47.81 5.67 50.27 -0.540 36
PeAPX19 PH02Gene44268.11 132 15.08 4.81 27.61 -0.518 8
PeAPX20 PHO02Gene46760.t1 145 15.94 5.92 31.60 -0.341 15
PeAPX21 PH02Gene49376.11 150 16.69 5.92 30.67 -0.282 14
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motif. Methyl jasmonate response element; ABRE. Abscisic acid response element; TCA-element. Salicylic acid response element; LTR. Low
temperature response element; MBS. Drought-inducing element; ARE. Anaerobic-inducing element; TC-rich-repeats. Defense and stress
response elements; GC-motif. Anoxic-inducing element; WUN-motif. Mechanical damage response element; O2-site. Regulatory elements of
protein metabolism; RY-element, plant_AP-2-like. Seed-specific regulatory elements; circadian. Circadian rhythm control elements; Box-II-
like-sequence. Cis-acting supervisory element; GCN4 _motif. Endosperm expression element; MBSI. Regulatory elements for flavonoid
biosynthesis; 3-AF3-binding-site. Partially conserved DNA sequence elements.

K5 BAT PeAPXs J7 8l 1 AR FHOCHE o0 A e gt it oA

Fig. 5 Distribution and statistical analysis of cis-acting elements in the promoter of PeAPXs
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