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Identification of laccase gene family members in peach and its
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Abstract: The laccase (PpLAC) gene family members in peach fruit were identified and the relationship

between their expression pattern and chilling induced browning were investigated. The study was

performed using two varieties of peaches with different chilling tolerance, treated with or without
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exogenous y-aminobutyric acid (GABA) during cold storage. Twenty-six genes were screened from the

peach fruit genome. These genes were distributed on 6 chromosomes and each contained 5—7 exons. The

PpLAC gene family members shared relatively similar gene structure and conserved motifs, and they were

classified into 7 subgroups based on the cluster analysis. Transcriptome sequencing revealed that the

expression levels of PpLAC7 and PpLACY exhibited an increasing pattern under low temperature storage,

and displayed a similar trend with the browning index of peach fruit. Notably, GABA treatment reduced

the degree of browning and inhibited the expression of PpLAC7 and PpLACY. These results suggested that

PpLAC7 and PpLAC9 might be involved in the browning of peach fruit during cold storage.

Keywords: peach; laccase family; bioinformatic analysis; chilling injury; browning
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Fz 1 B (Prunus persica) PpLAC FEHEEAREHAEKRER

Table 1 PpLAC gene family members identified from the genome of peach (Prunus persica)

Gene ID Annotation  Accession number  Chr Molecular weight/KD  Formula Names
ppa02720m  laccase-4 XM 007220767.2 Chr2 61.24 C5794H4200N7400782S 15 PpLACH4
ppa01742m  laccase-17 XM 007207484.2 Chr6 64.28 Cr956H4523N7730503S 17 PpLAC17
ppa00364m  laccase-4 XM 007204948.2 Chr6 60.77 Cy76:H4283N7450777S 13 PpLAC4-1
ppa00357m  laccase-11 XM 007204942.2 Chr6 62.27 Ci840H4312N7540794S 17 PpLACII
ppa00329m  laccase-2 XM_007207954.2 Chr6 64.56 C962H4540N7920508S 12 PpLAC2
ppa00330m  laccase-17 XM _007208232.2 Chro6 64.99 C1970H4605N5030809S 15 PpLACI7-1
ppa02244m  laccase-4 XM _007207034.2 Chr6 61.63 Cy704H4351N7610774S20  PpLAC4-2
ppa00359m  laccase-11 XM _007198928.2 Chr8 62.16 C842H4341N7470790S 17 PpLACII-1
ppa01554m  laccase-11 XM _007200154.2 Chr8 62.20 C846H4349N7470780S 17 PpLACII-2
ppa00371m  laccase-17 XM _020566762.1 Chro6 64.49 C964H4530N7750507S 17 PpLACI17-2
ppa00357m  laccase-11 XM_007204136.2 Chr7 65.07 Cro68H4526N7830826S19  PpLACI1-3
ppa01686m laccase-14 XM_007227239.1 Chrl 64.12 C2938H4422N7740504S5, PpLACI4
ppa00334m  laccase-12 XM_007218870.2 Chr2 64.07 Cogs3H4430N7860833S20  PpLACI2
ppa02133m  laccase-6 XM_007220647.2 Chr2 63.60 C1800H4388N7520521S25 PpLACG6
ppa00352m  laccase-15 XM_007220587.2 Chr2 62.94 C1g75H4356N7440514S 13 PpLACIS
ppa01988m  laccase-1 XM_007210710.2 Chr5 65.50 Cr084H4500N7830844S20  PpLACI
ppa00354m  laccase-15 XM _007204938.2 Chr6 63.05 Crg31H4342N7400417S 19 PpLACI5-1
ppa00331m laccase-17 XM _007207949.2 Chr6 64.45 C2950H4496N7780820S 14 PpLACI7-3
ppa00358m  laccase-7 XM _007204944.2 Chr6 61.87 Crg05H4251N7370308S120 PpLAC7
ppa00358m  laccase-9 XM _007199683.2 Chr8 62.27 Crg17H4248N7300825S55 PpLACY
ppa02508m  laccase-15 XM _020570674.1 Chr8 61.26 Cag16H4245N7450760S 13 PpLACIS5-2
ppa02532m  laccase-15 XM 007199916.2 Chr8 62.34 Cag10H4213N7250845S5; PpLACI5-3
ppa00366m  laccase-9 XM _007199709.2 Chr8 61.26 C,757H4153N72104826S120 PpLACY-1
ppa01480m  laccase-15 XM 007200213.2 Chr8 62.54 C1819H4226N7280849S150 PpLACI15-4
ppa00358m  laccase-9 XM 007199684.2 Chr8 62.06 Cr805H4225N7250228S25 PpLACY-2
ppa01612m  laccase-15 XM 007200129.2 Chr8 64.10 C1920H4399N7710g28S 17 PpLACI5-5
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%2 ®k (Prunus persica) PpLAC FEEERRER REB MRS
Table 2 Characteristics of proteins encoded by PpLAC gene family members

Gene names Number of pl Instability Aliphatic Hydropathy Signal Subcellular
amino acids index index index peptide localization
PpLAC4 558 9.02 27.92 86.49 —0.045 Yes Chloroplast
PpLACI7 581 9.30 29.06 87.57 -0.034 Yes Chloroplast
PpLAC4-1 559 9.31 30.38 88.75 —-0.060 Yes Chloroplast
PpLACII 564 8.41 30.08 81.26 -0.133 Yes Vacuole
PpLAC2 587 9.77 31.74 83.88 -0.092 Yes Chloroplast
PpLACI7-1 586 9.85 35.68 83.98 -0.156 Yes Chloroplast
PpLAC4-2 558 9.43 32.41 88.33 —0.083 Yes Chloroplast
PpLACII-1 563 8.78 33.80 85.72 —0.079 No Chloroplast
PpLACII-2 563 8.78 33.36 86.61 -0.074 Yes Chloroplast
PpLACI7-2 583 9.33 31.22 87.92 -0.027 Yes Chloroplast
PpLACII-3 587 8.65 34.55 82.35 -0.107 Yes Cytoplasm
PpLACI4 568 8.98 38.73 76.02 -0.296 Yes Peroxisome
PpLACI2 583 8.53 35.19 80.81 —0.166 Yes Cytoplasm
PpLAC6 574 8.38 31.35 79.77 -0.134 Yes Chloroplast
PpLACIS 567 6.82 37.04 85.59 —-0.118 Yes Vacuole
PpLACI 582 7.06 36.01 75.86 -0.272 Yes Chloroplast
PpLACIS5-1 567 6.64 35.85 82.01 -0.160 Yes Vacuole
PpLAC17-3 585 9.02 37.36 83.88 -0.072 Yes Vacuole
PpLAC7 563 5.95 36.48 87.26 —0.028 Yes Chloroplast
PpLACY 564 5.93 30.44 79.34 -0.118 Yes Chloroplast
PpLACIS-2 542 8.71 31.24 79.65 -0.280 Yes Chloroplast
PpLACIS5-3 569 5.11 34.58 76.47 -0.115 No Extracellular
PpLACY-1 558 5.52 29.85 77.42 —-0.140 Yes Extracellular
PpLACI5-4 569 5.29 34.53 75.59 -0.146 Yes Peroxisome
PpLACY-2 564 5.58 31.98 79.54 —-0.101 Yes Cytoplasm
PpLACI5-5 568 6.76 40.08 80.12 -0.271 No Peroxisome
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Figure I Chromosomal location of the PpLAC family members.
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Figure 2 Analysis of the gene structure of PpLAC family gene members.
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Figure 3  Analysis of the conserved motifs of PpLAC family gene members.
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Figure 4 Phylogenetic analysis of laccase family genes in peach and Arabidopsis. #: peach laccase gene
family members (PpLAC); & : Arabidopsis laccase gene family members (4¢LAC).
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Figure 5 Browning indexes of peach fruits from two cultivars (A) with/without exogenous GABA treatment
(B). Different lowercase letters indicate significant differences at the 0.05 level (P<0.05).
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with/without exogenous GABA treatment (B).
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