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Identification and expression analysis of the WRKY gene family in Chinese cherry

Wang Chao, Han Jinlong, Chen Yunyi, Sun Yongping, Jing Jinquan, Guo Chengbao
(Nanjing Institute of Agricultural Sciences in Jiangsu Hilly Areas, Nanjing 210046, China)

Abstract: [Objective] WRKY transcription factors play crucial regulatory roles in fruit development in horti-
cultural plants. This study aimed to systematically characterize the genome-wide features of the WRKY transcription
factor family in Chinese cherry (Prunus pseudocerasus (Lindl.) G. Don), analyze its expression patterns during fruit
development, and screen for key candidate genes involved in regulating fruit development and ripening. [Method]
WRKY gene family members were identified from the Chinese cherry genome, and comprehensive bioinformatics
analyses were conducted to explore their physicochemical properties and phylogenetic relationships. Expression pat-
terns were investigated using transcriptome data from different fruit developmental stages of three Chinese cherry cul-
tivars and validated via RT-qPCR. [Result] Fifty-eight WRKY gene family members were identified in the P. pseu-
docerasus genome and designated as PpseWRKYI - PpseWRKY58. These genes were unevenly distributed across
eight chromosomes and encoded proteins ranging from 117 to 644 amino acids with isoelectric points of 4.94 — 9.92;
all predicted proteins were hydrophilic. Phylogenetic analysis classified the 58 PpseWRKY genes into three groups:
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Group 1 (12), Group II (39), and Group III (7). Conserved motif and gene structure analyses revealed that all
PpseWRKY genes contained the conserved WRKYGQK motif, with high similarity in gene structure and conserved
motifs within the same group. Numerous cis-acting elements related to hormone regulation, light response, and stress
response were enriched in the promoters of PpseWRKY genes. Collinearity analysis identified 15 segmental duplica-
tion pairs among PpseWRKY genes. Transcriptome and RT-qPCR analyses showed distinct expression patterns of
PpseWRKY genes among different cultivars and fruit developmental stages. Most genes, such as PpseWRKY27,
PpseWRKY37, PpseWRKY49, and PpseWRKY53, were highly expressed at the green fruit stage and significantly
down-regulated during ripening, suggesting roles in early fruit development. In contrast, the expression levels of
PpseWRKYS5 and PpseWRKY23 gradually increased during fruit development, implying positive regulatory functions
in fruit ripening and quality formation. [Conclusion] This study provides the first systematic characterization of the
genome-wide features of the WRKY transcription factor family and their expression profiles during fruit development
in Chinese cherry, establishing a theoretical foundation for further functional analysis of fruit development and ripening.
Keywords: Chinese cherry; fruit development; WRKY transcription factor; gene family; expression analysis
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Figure 1  Fruit phenotypes of three Chinese cherry cultivars at different developmental stages
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Figure 2

Chromosomal localization of WRKY genes in Chinese cherry
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Table 2 Analysis of physicochemical properties of WRKY gene family members in Chinese cherry
4 FH ID R H 43 f1&/Da S (p) ARE R SRIKZRE
PpseWRKY1 PAV01G009780.1 286 31106.19 9.86 49.51 —0.57
PpseWRKY?2 PAV01G068700.1 635 69 343.57 6.50 55.81 —0.83
PpseWRKY3 PAV01G069740.1 634 69 218.45 6.77 54.80 —0.82
PpseWRKY4 PAV01G071590.1 515 55923.40 6.77 61.37 —0.94
PpseWRKYS5 PAV01G071970.1 332 36 470.07 5.94 60.62 —0.85
PpseWRKY6 PAV01G084280.1 237 27 183.89 8.87 48.92 —0.81
PpseWRKY7 PAV01G084290.1 286 31731.63 8.68 50.06 —0.59
PpseWRKYS PAV01G085820.1 163 18 817.51 5.35 39.13 -1.17
PpseWRKY9 PAV01G086490.1 163 18 886.62 5.52 39.13 —1.20
PpseWRKY10 PAV01G089060.1 411 44 979.29 9.68 55.73 —0.55
PpseWRKY11 PAV01G091820.1 280 30970.94 9.46 52.70 —0.70
PpseWRKY12 PAV01G104700.1 556 61390.45 5.13 50.87 —0.92
PpseWRKYI13 PAV02G044680.1 244 27 715.36 7.29 48.31 —0.99
PpseWRKY14 PAV02G052100.1 357 39277.33 6.83 52.18 —0.79
PpseWRKY15 PAV02G052140.1 128 14 813.93 9.92 30.26 —0.93
PpseWRKY16 PAV02G054020.1 357 39579.83 4.97 47.08 —0.63
PpseWRKY17 PAV02G062020.1 210 23 980.04 9.22 42.90 —0.83
PpseWRKY18 PAV02G065440.1 372 40 890.62 6.16 46.29 —0.70
PpseWRKY19 PAV02G065450.1 325 36 455.52 5.63 47.08 —0.82
PpseWRKY20 PAV02G069450.1 452 50 138.06 5.24 56.67 —0.67
PpseWRKY21 PAV02G070010.1 350 38391.60 5.31 56.69 —0.64
PpseWRKY22 PAV03G004980.1 363 39 182.69 8.66 49.76 —0.56
PpseWRKY23 PAV03G006070.1 525 57 622.53 8.14 64.28 —0.95
PpseWRKY24 PAV03G008440.1 644 70 083.44 6.09 49.78 —0.76
PpseWRKY25 PAV03G013780.1 211 22 903.06 5.49 41.76 —0.96
PpseWRKY26 PAV03G018360.1 310 34 746.39 7.74 51.82 —0.99
PpseWRKY27 PAV03G044690.1 320 35279.38 8.77 45.33 —0.75
PpseWRKY28 PAV03G059100.1 319 35400.51 6.75 62.67 —0.73
PpseWRKY29 PAV03G059840.1 617 66 932.83 6.42 53.71 —0.56
PpseWRKY30 PAV04G001430.1 622 67 657.60 7.06 48.04 —0.79
PpseWRKY31 PAV04G007400.1 283 30 840.54 5.56 57.98 —0.87
PpseWRKY32 PAV04G008380.1 334 37 047.79 6.55 55.34 —0.95
PpseWRKY33 PAV04G013190.1 546 59 760.41 7.00 60.09 —0.74
PpseWRKY34 PAV04G040840.1 587 64 025.44 6.07 51.72 —0.81
PpseWRKY35 PAV04G041410.1 586 64 429.90 6.32 51.08 —0.84
PpseWRKY36 PAV05G006290.1 613 66 449.05 7.20 51.52 —0.86
PpseWRKY37 PAV05G014100.1 356 39929.31 5.23 59.13 —0.68
PpseWRKY38 PAV05G020910.1 117 13 416.42 9.62 47.88 —0.69
PpseWRKY39 PAV06G000570.1 738 80 852.54 6.05 53.47 —0.72
PpseWRKY40 PAV06G002280.1 353 39 839.57 9.68 50.76 —0.79
PpseWRKY41 PAV06G007840.1 333 37 823.70 5.45 49.22 —0.74
PpseWRKY42 PAV06G008750.1 579 64 503.48 8.55 59.58 —0.79
PpseWRKY43 PAV06G012780.1 297 33 189.66 5.10 58.50 —0.83
PpseWRKY44 PAV06G013120.1 297 33229.77 5.25 58.36 —0.79
PpseWRKY45 PAV06G014970.1 475 51760.15 8.84 49.34 —0.94
PpseWRKY46 PAV06G016980.1 326 35515.18 9.60 40.72 —0.54
PpseWRKY47 PAV06G029510.1 196 22 061.26 6.95 55.71 —0.98
PpseWRKY48 PAV06G029700.1 239 27 260.57 9.03 51.63 —0.83
PpseWRKY49 PAV06G070480.1 589 64 636.34 6.98 51.70 —0.95
PpseWRKYS50 PAV06G071920.1 568 61 691.55 5.93 50.85 —0.90
PpseWRKYS51 PAV07G059240.2 533 58 891.39 5.55 57.98 —0.84
PpseWRKYS52 PAV08G004930.1 355 39997.28 9.58 59.62 —0.84
PpseWRKY53 PAV00G002050.1 326 36 463.93 7.62 52.09 —0.73
PpseWRKY54 PAV00G002060.1 287 31 788.68 8.68 49.33 —0.59
PpseWRKY55 PAV00G006630.1 486 52 841.26 6.11 41.59 —0.89
PpseWRKY56 PAV00G055320.1 312 34 518.37 4.94 41.82 —0.54
PpseWRKY57 PAV00G059290.1 644 70 087.38 6.06 49.46 —0.76
PpseWRKY58 PAV00G088550.1 286 31126.17 9.92 49.51 —0.59
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Figure 3 Phylogenetic analysis of the WRKY gene family in Chinese cherry and Arabidopsis thaliana
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Figure 4 Analysis of conserved motifs (A), conserved domains (B), and gene structure (C) of WRKY gene family members in Chinese cherry
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Figure 6 Intraspecific collinearity analysis of the WRKY gene family in Chinese cherry
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Figure 8 Correlation analysis and principal component analysis (PCA) of transcriptomic samples
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Figure 9 Expression analysis of the WRKY gene family in Chinese cherry at different fruit development stages
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