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Genome-wide identification and expression analysis of the RALF polypep-
tide family in Prunus avium L.
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Abstract: In this study, a bioinformatics analysis was conducted to investigate the rapid alkalinization factor (RALF)
family in sweet cherry ( Prunus avium L.). Fourteen RALF-related genes were identified from the whole genome database of
sweet cherry, and were systematically named as PavRALF1-PavRALF14. The RALF of sweet cherry was systematically identi-
fied and analyzed from various aspects, including gene family identification, structural analysis, evolutionary relationships,
conserved motifs, and cis-acting elements. Furthermore, the gene relative expression levels in different tissues were analyzed.
The results revealed that the RALF family of sweet cherry belonged to the hydrophobic protein family and exhibited a high de-
gree of colinearity with the RALF of Prunus persica, which showed close affinity. Numerous cis-acting elements responsive to
hormone and stress response were present in the promoter region of sweet cherry RALF. RALF genes were divided into five
subfamilies by phylogenetic tree. The analysis of expression characteristics showed that the gene members were differentially
expressed in flowers, stems, leaves, and fruits. The results of this study will be beneficial for further exploring the biological

function of the RALF gene family and its potential role in the growth and development of sweet cherry.
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Table 1 Information of physical and chemical properties of PavRALF gene family

R EER i W mas AEE g JER wamen RETE
Pav_sc0000415.1_g250.1.mk  PavRALF1 207 22 632 9.41 58.67 62.67 -0.527 A% E
Pav_sc0000848.1_g840.1.mk  PavRALF2 116 12 906 8.61 52.72 64.05 -0.230 4 fff 2
Pav_co4087363.1_g010.1.mk PavRALF3 121 13 119 8.15 54.20 81.57 -0.090 IR 20 A% b=
Pav_sc0001305.1_g760.1.mk  PavRALF4 122 13 788 9.66 55.25 64.02 -0.589  FlLRiA A% =
Pav_sc0000100.1_g380.1.mk  PavRALF5 252 27 879 9.54 51.10 83.17 -0.250 4fuK% &
Pav_sc0003659.1_g060.1.mk  PavRALF6 113 12 136 8.90 54.07 71.68 -0.247  HMNR 20 ML A% =
Pav_sc0001411.1_g040.1.mk  PavRALF7 127 14 195 4.62 63.95 38.43 -1.228 X% w
Pav_sc0000071.1_g530.1.mk  PavRALF8 135 15 438 6.82 59.95 74.52 -0.333 &Rk Ui fA b
Pav_sc0000558.1_g330.1.br ~ PavRALF9 78 8072 9.01 8.53 72.44 -0.208 4l fiE 2
Pav_sc0000431.1_g200.1.mk  PavRALF10 358 37793 8.25 46.91 81.48 -0.123 AR 20 M A% i
Pav_sc0004913.1_g140.1.mk  PavRALF11 79 8 988 7.69 33.56 54.18 -0.646 4% 7
Pav_sc0001189.1_g210.1.mk  PavRALF12 73 8 073 9.43 45.94 56.16 -0.396 4t 2
Pav_sc0001856.1_g050.1.mk  PavRALF13 81 9 076 9.67 54.48 62.59 -0.281 ZfiffiRx =
Pav_sc0000697.1_g250.1.br ~ PavRALF14 178 1 996 8.52 40.40 52.64 -0.756  #fiffIA% [
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Fig.1 Analysis of gene structure and conserved motif of RALF gene family in Prunus avium L.
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Fig.2 Analysis of transcriptional regulatory elements in RALF gene family of Prunus avium L.
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Fig.4 Phylogenetic analysis of RALF protein family in Prunus avium L., Arabidopsis thaliana, and Prunus persica
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Fig.6 Collinearity analysis of the RALF gene family in Prunus avium L.
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Fig.7 Expression of Prunus avium L. RALF genes in flower,

stem and leaf tissues
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Fig.8 Expression of RALF genes in Prunus avium L. fruit
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Fig.9 Expression of RALF genes in early and late maturing varieties of Prunus avium L. fruits
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