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Identification of the CPP gene family and its response to exogenous

selenium in foxtail millet

YANG Furong, DU Bing, GUO Haojie, WANG Cheng, ZHANG Fuhou, MENG Chaomin”

(He'nan Dryland Crop Germplasm Resources Utilization Engineering Research Center, College of Agriculture, He'nan University

of Science and Technology. Luoyang, He'nan 471000, China)

Abstract [ Objective] The study aims to characterize CPP gene family in foxtail millet (Setaria italica
L.) and analyze their response to exogenous selenium treatment, in order to provide materials for the
breeding of new foxtail millet varieties with high selenium and folate. [ Methods ] This study used bioinfor-
matics tools to identify the CPP gene family members in foxtail millet, and used qRT-PCR to detect their
expression levels in different tissues under exogenous selenium treatment. [ Results] (1) 9 CPP genes
were identified in foxtail millet genome, which were distributed on 6 chromosomes, named SiCPPI-
SiCPP9, respectively. These genes were located in the nucleus. The proportion of random coil in protein
secondary structure was the largest. (2) The CPP protein in foxtail millet could be divided into four sub-
families, and the number and distribution of conserved motifs and domains were similar among the same
subfamilies. (3) Cis-acting element analysis found that the SiCPP genes had a large number of light,

growth and development-related, and hormone and stress response elements. (4) SiCPP genes were ex-
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pressed differently in roots, stems, leaves, and ears, and SiCPP5, SiCPP6, SiCPP7 and SiCPPS8

showed the strongest response to exogenous selenium. [ Conclusion] SiCPP genes show tissue-specific ex-

pression and respond to exogenous selenium to varying degrees.
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Table 1 Primers for real-time fluorescent quantitative PCR of the CPP family genes in foxtail millet
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Gene name

Forward primer (5'—3")

. N
Reverse primer (3'—>5")

SiCPP1 TCAGCAGCAGCAGCCAAAGC
SiCPP2 GCCAGCCTGTGAATGACAAC
SiCPP3 ACTACGCGCAAGGTGTTACT
SiCPP4 TGTGGACAGGTTCAGCATCC
SiCPP5 TGCTGCTGCGGAGAATTTACTGAC
SiCPP6 CAAGAAGACCACCTGCCTCAAGC
SiCPP7 TTCCTTCTCCTTCCACATCAAGG
SiCPPS8 CATCTGGACATTGCCTCTGCCTTC
SiCPP9 TGCAAAGTGGCTCGAATCCT

SiActin

GGCAAACAGGGAGAAGATGA

TTCAGTGGAAGGCGGTTTGATGG

CAAAGGCCAAAAGCTCACCC

TGGTGAGCATCTTCCATAGCTT

CATCTTGCGCCTCAGCCATA

GCTGAGGATCTTGGCTTCTTGGAG

GGTTCTCCTGTCCTCCCTGTTCC

CATCGGGTACTGCATTCTGAGG

GCCACAGAAGAAGCGACGACTG

TGCAAACCAATACCAGGCAA

GAGGTTGTCGGTAAGGTCACG
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Table 2 Analysis of gene information and protein properties of the CPP family genes in foxtail millet
B 4 B S 1D BULR it i 1
Gene name Gene 1D IIno act olecurar pl Subcellular localization
number mass/D

SiCPP1 Seita. 1G122800. 1 509 55 938. 74 8. 44 Y #% Nucleus
SiCPP2 Seita. 2G050700. 1 819 89 080. 91 6.81 ML 8% Nucleus
SiCPP3 Seita. 3G184600. 1 363 40 393. 77 8.50 M HIA% Nucleus
SiCPP4 Seita. 3G381900. 1 403 43 746. 96 6.99 YL #% Nucleus
SiCPP5 Seita. 3G382000. 1 899 97 253. 16 8. 66 Y #% Nucleus
SiCPP6 Seita. 5G224200. 1 220 23 624. 32 6. 64 B IR FEAR A A% Golgi apparatus, nucleus
SiCPP7 Seita. 5G326500. 1 612 66 502. 27 9.04 A MiA% Nucleus
SiCPP8 Seita. 6G132300. 1 355 39 219. 25 9.17 A0 A% Nucleus
SiCPP9 Seita. 9G161100. 1 625 66 948. 88 6.67 A% Nucleus
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Fig. 1 Structure of the CPP gene family in foxtail millet
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Fig. 2 Chromosome localization of the CPP gene family in foxtail millet
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Fig. 3 Phylogenetic tree of CPP proteins in
S. italica L. s A. thaliana and O. sativa L.
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Fig. 4 Analysis of the conserved motif and domain of the CPP gene family in foxtail millet
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Analysis of the cis-acting elements of the CPP gene family in foxtail millet
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Analysis of CPP gene expression in different tissues of foxtail millet
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Fig. 7 Expression of the CPP genes in foxtail millet under selenium treatment
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