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Identification and Bioinformatics Analysis of Tomato S/Glyl Gene
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Abstract: Glyl (glyoxalase 1) gene is responsible for regulating the expression of glyoxalase 1. Related studies have shown
that glyoxalase I plays an important role in plant resistance to stress. In order to identify the Gly/ gene family in tomato and
preliminarily explore the biological functions of SIG/yI genes, this paper screened eight Glyl genes in tomato (Solanum
lycopersicum L.) based on the G/yI genes of Arabidopsis, tobacco and potato. They are named SI/Glyl-1 to SIGlyl-8 according
to their location on the chromosome, and their physicochemical properties and tissue expression patterns are systematically
analyzed, clarifying the expression pattern of Glyl genes in tomato during salt stress response. The results indicate that:
1) Collinearity analysis reveals four pairs of collinearity relationships between the Gly/ gene families of Arabidopsis and
tomato; 2) A phylogenetic tree is constructed for Glyl proteins from tomato, Arabidopsis, and potato, and the SIGlyl gene
family is classified into three subfamilies based on the classification in Arabidopsis; 3) The conserved domains of SIGIy/
gene family include VOC-like domain and PLN02367 superfamily domain; 4) In the promoter region of the SIG/yl gene
family, 27 cis-acting elements related to hormone response, light response, growth and development, and stress response are
found; 5) Expression pattern analysis showed that SIGlyl gene family members are expressed in roots, stems, and leaves,
with the highest expression in leaves except SIGlyl-4. 6) Under salt stress, the expression of SIGIyI-1, SIGIyI-2, SIGlyl-4,
SIGIyl-5 and SIGlyl-8 genes is up-regulated; SIGlyl-3 and SIGlyl-7 are down-regulated; SIGlyl-6 gene expression remains
unaffected. In summary, exploring the biological functions of the SIGIlyl gene family in tomato provides a theoretical basis
for studying the functional and molecular mechanism of SIG/yl.
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Fig. 1 Collinearity analysis of the GlyI gene family in Arabidopsis and tomato
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Note: The red line in the figure represents the collinearity between the two GIyl genes.
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Fig. 2 Chromosomal localization distribution and collinear analysis of the SIGlyI gene
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Note: The black lines represent the collinear relationship between the two S/G/yI genes. The scale on the right indicates the gene

density, with the numbers on the scale representing the gene length.
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Fig. 3 Phylogenetic tree of Glyl protein in tomato, Arabidopsis and potato
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Table 2 The primers used in this study

BIEZE2N S5 (5-3") S
Primer name Primer sequence (5'-3') Primer use

Actin-F GAAGCACCTCTCAACCCTAAG qRT-PCR

Actin-R GCATACAAGGAAAGCACAGC qRT-PCR
qSIGlyl-1-F TGAACCACGTGTCCAGACTT qRT-PCR
qSIGlyI-1-R AGCTTGCGGCCTCTCAATTA qRT-PCR
qSIGlyI-2-F AGAAGGTGGAGTTACAGTGGAT qRT-PCR
qSIGlyI-2-R TTTGGTTGAAAGTTGGACTTGAC qRT-PCR
qSIGlyl-3-F GGTGGTGAAGAGGAGGTTGG qRT-PCR
qSIGlyI-3-R ATAGCTGTGGGGCTTGACTG qRT-PCR
qSIGlyl-4-F GGGATAAAGTACGCGAGGCA qRT-PCR
qSIGlyl-4-R TCGCCAGCTAAGGGAATCAC qRT-PCR
qSIGlyl-5-F CTGCTTCACCATCTCCAATTTC qRT-PCR
qSIGlyI-5-R CTGCTTACCTCCAAACCATTTC qRT-PCR
qSIGlyl-6-F CTCCAAAGTGTTGGGCATGT qRT-PCR
qSIGIyI-6-R GTTCAACGGGATCACTGGGA qRT-PCR
qSIGlyl-7-F TTTCACGATCCCGATGGCAC qRT-PCR
qSIGlyI-7-R TGGTGCAGTGGAGAGTTGAG qRT-PCR
qSIGlyl-8-F ATGGCGCTTGGTTATTTGGTC qRT-PCR

qSIGlyI-8-R CTCCACTCCATCTATGCTCTCAC qRT-PCR




