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Quality Differences and Transcriptomic Analysis of Tasty Tomato and

Vegetable Tomato
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SONG Yishan!, YANG Xuedong?
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Abstract:The taste quality of tomato is the core of consumer's attention, and its taste is mainly determined by the dynamic
balance of soluble sugars, organic acids and free amino acids. In this study, the differences in the contents of soluble sugars (glucose,
fructose), organic acids (citric acid, malic acid, etc.) and free amino acids (glutamic acid, y-aminobutyric acid, etc.) between Tasty
Tomato(CX) and Vegetable Tomato(N70) were systematically analysed and the molecular regulatory mechanisms were investigated
using transcriptomics technology. The results showed that the content of glucose and fructose in CX was significantly higher than that
of N70, and the content of organic acids citric acid and succinic acid, as well as the content of Freshamino acids (glutamic acid and
aspartic acid) and y-aminobutyric acid in CX was significantly high. Transcriptome analysis revealed a total of 4,242 differentially

expressed genes (KEGG) enriched in starch-sucrose metabolism, fructose-mannose metabolism, and glutathione metabolism pathways,
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and among them, genes encoding enzymes such as B-glucosidase(Beta-glucosidase, BGL), malate dehydrogenase (MDH, Malate
Dehydrogenase), and glutathione S-transferase (GST, Glutathione S-transferase) were highly expressed in CX, which were directly
associated with the synergistic accumulation of sugar-acid and amino acid contents. This study reveals the molecular basis of the
quality formation of Tasty Tomato, and provides a theoretical basis and candidate gene resources for directional breeding of Tasty
Tomato.

Key words: tomato; soluble sugars; organic acids; free amino acids; transcriptome analysis
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Tablel Genes and primers for qRT-PCR

HH ID ERGIYFEE (5°-3) R sFpH (5°-3) PR/ (bp) BKIRE (O
Gene ID Forward primer sequence(5°-3’) Reverse primer sequence(5°-3”) Product size Annealing temperature
Solyc01g059965.1 ATGGATCGAACAGGAGGAGG ATAGGTCCAGGCTTTCTCGG 157 58.88
Solyc019102580.3 CAGCTTGCTACAACACCTGG ATTGGCAGGTAGGAGCACAT 211 59.12
Solyc01g060020.4 ATGGATCGAACAGGAGGAGG ATAGGTCCAGGCTTTCTCGG 157 58.88

Solyc049g082880.4 TACCACCCTGAACTTCCACC CACCCCAACCCTAATTGCAG 212 58.94



Solyc09g009210.4 GCCAGACTTGCCAGAAGAAG TTGCTCAGCTCCTCCAACTT 153 58.84
Solyc04g011510.4 AAGCCCAGGAAGTACATGCT CGCTTTTCTTCACCTCAGCA 218 59.00
Solyc01g111120.4 GCTGTCCGTGATTGGCTTAC CAAGCAGCTACCTTCTTCGC 208 59.28
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Fig. 1 Comparison of top view and cross section of CX and N70
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F—Z2H R SHRRERLE (P<005 , TH
The number of asterisks in the same parameter indicates significant differences. (P < 0.05), the same as below
Bl 2CX 5 N70 AiafEHES EE R

Fig. 2 Comparison of differences in soluble sugar content between CX and N70
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F—ZHh i E SRR EZREE (P<0.05)
The number of asterisks in the same parameter indicates significant differences. (P < 0.05)
B 3CX 5 N70 BHEREEERXTLL

Fig. 3 Comparison of differences in organic acid content between CX and N70
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The number of asterisks in the same parameter indicates significant differences. (P < 0.05)
4CX 5 N70 B E AR EERIL

Fig. 4 Comparison of the difference in free amino acid content between CX and N70
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A: CX 5 N70 ZFHRLAHH I B: CX 5 N70 ZRE: K Kl C: CX 55 N70 7 57 Rk 4 [F R e ]
A: pie chart of the number of differentially expressed genes in CX and N70; B: volcano plot of differentially expressed genes in CX and N70; C: heat map of
clustering of differentially expressed genes in CX and N70
5CX 5 N70 EEZ=F 3tk

Fig. 5 Comparison of genetic differences between CX and N70
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Fig. 6 Comparison of key KEGG pathways in CX and N70
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A: Heat map of genes related to starch sucrose metabolic pathway; B: Heat map of genes related to fructose mannose metabolic pathway; C: Heat map of genes

related to glutathione metabolic pathway; D: Heat map of genes related to organic acids
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Fig. 7 KEGG-enriched differentially expressed genes in relevant metabolic pathways between CX and N70
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Table 2 Candidate genes and their related enzymes

HHKHE %5 [ 1D LR ThRE TR Z 5 g
Related enzyme Number Gene ID Gene Function Annotation Metabolic pathways involved
BGL-1 Solyc12g008580.2 Glycosyl hydrolases family 17 ko00500
BT 7 1 g _
BGL-2 Solyc019059965.1 Glycosyl hydrolases family 17 ko00500
BGL
BGL-3 Solyc01g010160.3 Glycosyl hydrolase family 1 ko00460, ko00500, ko00940
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The size of the fan indicates the size of the absolute value of the correlation
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Fig.8 Correlation analysis of differential metabolites and differential genes
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Fig. 9 Relative expression of some differential genes between CX and N70
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