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Transcriptome Sequencing Analysis of Diseased Pineapple Fruits
Stored at Room Temperature after Har vest
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Abstract: Pineapple is prone to intern browning during storage at room temperature. Diseased and healthy parts of
pineapple at early stage of intern browning were used to explore the mechanism of the disease. Three samples from each
part were used for transcriptome RNA-Seq analysis. GO, KEGG, cluster analysis of gene expression in various meta-
bolic pathways, and RT-qPCR validation on differential genes were performed and the differential gene expression lev-
els between the diseased (IB) and healthy (WT) parts were compared. IB vs WT had 1037 differentially expressed genes,
of which 886 were up-regulated and 130 were down-regulated. GO and KEGG analysis found that the differentially
expressed genes in amino acid biosynthesis were the most significant, and the proportion of differentially expressed
genes was large. Cluster analysis and RT-qPCR validation found that the sugar metabolism pathway significantly
up-regulated the expression levels of related enzyme genes in glycolysis, tricarboxylic acid cycle (TCA), and oxidative
phosphorylation processes after fruit disease onset. The response of plants to external environmental signaling pathways
revealed a significant down-regulation of resistance enzyme gene expression, a significant up-regulation of pathogenic
protein gene expression, and a significant down-regulation of resistance protein gene expression. The antioxidant path-
way revealed significant down-regulation of glutathione synthesis gene expression, significant up-regulation of flavon-
oid biosynthesis related gene expression, significant down-regulation of L-ascorbate peroxidase (APX) gene expression,
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and significant up-regulation of L-ascorbate oxidase (AOX) homologous gene expression. RNA-Seq and RT-qPCR
analysis indicated that pineapple tissue significantly up-regulated key genes in sugar metabolism to accelerate sugar
metabolism in fruit disease part, significantly up-regulated key genes in the MAPK signaling pathway, and significantly
down-regulated metabolic pathway changes such as antioxidant substances, leading to pineapple intern browning. The
results could enrich the gene network of pineapple intern browning and provide a valuable reference for the subsequent

gene screening of pineapple intern browning.
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Fig. 1 Disease and healthy parts of pineapple fruit
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Fig. 6 Heat map of signal pathway for plants to cope with external environment
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Fig. 7 Heat map related to antioxidant substances
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