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Abstract: Peroxidase (POD) is a ubiquitous and highly active enzyme in plants, which plays an important role in plant growth
and development and stress response. There are few reports on the analysis of POD family genes and the response to salt
stress. In this study, 94 POD family members were identified in luffa genome by bioinformatics methods. They had similar
gene structure, most of them contained 3-4 exons. The number of coding amino acids were ranged from 89 to 688, with an
average of 309. The pl of the protein was between 4.58 and 10.34. 57 of them were basic amino acids. 82 members were hy-
drophilic proteins. POD family members were unevenly distributed on 13 chromosomes of luffa, of which chromosome 7 was
the most (20) and chromosome 12 was the least (1). Phylogenetic analysis divided the POD family members into 8 subfami-
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lies. The analysis of the collinearity of POD family genes with Arabidopsis showed that there were 12 pairs of collinearity
genes between the two species, and the POD family genes in luffa had expanded. Protein conserved domain analysis showed
that POD family members all contained plant peroxidases conserved domains and had similar conserved bases. The gene
promoter contained a large number of plant hormone response elements such as abscisic acid, gibberellin, auxin, ethylene,
salicylic acid, methyl jasmonate, and stress response CiS elements such as low temperature, hypoxia, light, drought defense
and stress response, indicating that it may be induced by abiotic stress. The analysis of Cis acting elements in the promoter
showed that the promoter contained a large number of phytohormone (abscisic acid, gibberellin, auxin, ethylene, salicylic acid,
methyl jasmonate) response elements and stress (low temperature, low oxygen, light, drought, defense and stress response)
response CiS elements. When luffa seedlings were stressed by 200 and 500 mmol/L NaCl, the POD activity increased, and the
gene expression of 56 POD family members increased significantly. Through expression trend analysis, two significant en-
richment trends were obtained, including 35 genes that were significantly up-regulated under salt stress, indicating that the
genes may participate in the response to salt stress. This study is the first time to identify the members of the POD family of
luffa at the genomic level, and analyzed the physical properties and expression under salt stress. The results of this study
would lay a theoretical foundation for exploring the biological functions of POD family members in luffa.
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Tab. 1 The POD gene family identified from luffa genome

NS IR i HEAEHL A FK ST 1E
Sequence ID Number of amino acid Molecular weight Theoretical pl Grand average of hydropathicity
Lac00g000500 220 23 771.50 4.97 -0.318
Lac00g000880 145 16 013.09 7.80 —-0.430
Lac00g001050 162 17 630.79 5.92 —0.394
Lac00g002910 118 12 834.73 10.34 —0.150
Lac00g003060 143 16 327.76 8.90 —0.292
Lac00g004840 143 16 327.76 8.90 —0.292
Lac00g004890 143 16 327.76 8.90 -0.292
Lac00g005620 143 16 345.78 9.08 —0.294
Lac01g000360 377 42 122.80 5.76 —-0.188
Lac01g002250 330 35904.79 6.00 —-0.065
Lac01g002260 329 35116.90 8.12 0.006
Lac01g002440 326 35144.13 5.37 0.083
Lac01g005270 671 73 094.52 8.87 0.047
Lac01g006570 313 34015.44 8.09 —0.171
Lac01g016900 327 35939.12 9.16 —-0.103
Lac02g008130 333 36 184.30 5.40 —-0.021
Lac02g012390 333 35348.70 4.58 —-0.003
Lac02g014670 112 12 625.77 9.34 -0.125
Lac029017280 333 37 446.70 5.55 —0.144
Lac03g014620 324 35791.04 7.04 —0.142
Lac03g014630 327 35909.04 5.79 —0.131
Lac03g015670 330 36 109.32 8.03 —0.113
Lac04g000640 316 34 862.79 8.10 —-0.050
Lac04g012570 330 37247.58 5.95 -0.222
Lac04g016390 327 36 553.71 6.44 -0.122
Lac04g017340 328 35 883.96 9.32 -0.074
Lac049020260 332 36 443.27 9.11 —0.268
Lac04g020890 295 32794.58 8.94 —0.357
Lac04g021070 318 34 572.52 9.04 —0.093
Lac05g003440 89 10 276.50 6.28 —0.767
Lac05g007400 285 31 404.69 6.47 -0.378
Lac05g010890 318 35598.62 8.98 —0.484
Lac05g017060 331 35784.95 8.38 —-0.096
Lac05g017070 334 36 613.11 6.94 —-0.120
Lac05g017080 330 35 858.02 9.33 —0.143
Lac05g017090 688 75 617.64 9.05 —0.233
Lac05g017100 335 36 509.65 8.91 —0.163
Lac059017110 337 36 806.71 7.59 —0.193
Lac059017120 336 36204.02 7.61 —0.144
Lac06g003720 328 36517.87 6.39 —-0.030
Lac06g005420 347 38 763.30 591 -0.178
Lac06g005940 332 37731.23 8.33 -0.365
Lac06g007790 352 38237.94 9.20 —0.180
Lac06g013780 324 35473.82 7.52 0.013
Lac069021630 340 38343.74 7.15 —0.322
Lac07g005610 332 36 009.35 9.04 —0.041
Lac07g008630 346 38215.38 4.96 —0.111
Lac079012460 327 35746.85 8.09 —0.109

Lac07g014520 324 36 460.00 9.33 -0.176
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Tab. 1 The POD gene family identified from luffa genome (continued)
NS IR i HOEAF R FAKME BT A
Sequence ID Number of amino acid Molecular weight Theoretical pl Grand average of hydropathicity
Lac07g014880 322 34743.92 9.38 —-0.032
Lac079014890 313 34 115.75 8.37 -0.218
Lac07g014900 323 35599.69 9.42 —-0.250
Lac079014910 326 35332.84 4.76 —0.160
Lac07g014930 321 35028.13 9.24 —0.131
Lac079016730 249 27 023.65 5.67 —0.289
Lac07g019770 327 35 645.81 6.43 —-0.016
Lac07g019780 332 35933.37 4.70 —-0.084
Lac07g019790 334 36 389.17 8.57 -0.225
Lac07g019800 314 33717.33 5.32 0.079
Lac07g019810 328 35537.94 8.95 —-0.027
Lac079019820 329 35436.72 8.60 0.019
Lac07g019830 388 43 306.15 6.04 —0.261
Lac07g019850 334 36 025.60 6.24 —0.162
Lac079019860 319 34315.63 4.86 0.005
Lac079019870 321 34311.44 4.92 —0.056
Lac08g012270 129 14 679.92 9.69 —-0.353
Lac08g017630 335 36 749.88 7.62 -0.273
Lac08g018510 314 34 155.98 8.87 —0.067
Lac09g002650 326 36 063.14 8.30 —0.150
Lac09g011270 457 49 740.24 8.76 —0.388
Lac09g018070 321 35060.80 8.07 —0.051
Lac09g020200 183 20191.54 7.76 —0.428
Lac09g020210 137 15202.90 8.97 0.368
Lac09g020220 318 33 627.59 8.82 —0.142
Lac09g021550 325 34 725.87 6.42 0.141
Lac09g021560 323 34 474.04 6.43 —0.018
Lac09g021570 338 36 548.29 4.86 —-0.007
Lac09g021580 325 35534.74 8.09 0.022
Lac10g000220 270 28 993.29 5.59 —0.281
Lac10g002630 622 70 549.43 5.54 —0.346
Lac10g006770 133 15 087.02 9.23 -0.516
Lac10g026110 325 34 688.24 5.21 0.066
Lac10g027660 329 36 654.82 8.90 —0.115
Lac10g028260 347 37903.93 6.78 -0.273
Lac11g002020 320 35 144.15 8.79 —0.117
Lac11g009150 338 36 949.74 9.09 —0.346
Lac11g010050 323 36 114.22 6.90 —0.132
Lac12g006320 119 13 516.54 4.65 —0.140
Lac13g003130 316 34 175.87 8.57 —-0.121
Lac13g003140 316 34 175.87 8.57 —-0.121
Lac13g003320 316 34 175.87 8.57 —-0.121
Lac13g003330 316 34 175.87 8.57 -0.121
Lac13g013220 342 37 569.96 5.34 0.005
Lac13g015810 346 37 716.06 5.72 —0.013
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Fig. 1 POD family members on chromosome 4, 7 and 12
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Fig.2 Evolution analysis of POD family members in Luffa and Arabidopsis
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Fig. 3 Collinearity analysis of orthologous POD gene pairs between Luffa and Arabidopsis
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