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Transcriptome and JAZ gene family analysis in Pinus
massoniana reveals the jasmonate pathway responds to the
development of Heteroblastic foliage positively
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Abstract: Pmassoniana seedlings develop primary needles (PN) and secondary needles (SN) that are
structurally and functionally different from each other, a phenomenon known as heteroblastic foliage. Previous
studies have shown that SNs develop from axillary buds of Pmassoniana (SNB) and that they arise from the
differentiation of terminal buds. However, the mechanism of action of how the terminal buds regulate axillary bud
growth and respond to the development of heteroblastic foliage is unknown. In this study, comparative
transcriptomic analyses of the terminal buds of PN and SNB were cond ucted, along with the identification and
analysis of the Pmassoniana JAZ gene family (PmJAZs). The plant hormone signal transduction pathway and the
ABC transporter pathway were significantly enriched in the terminal buds of PN and SNB by KEGG and GO

analysis, and that the plant hormone signal transduction pathway had the highest degree of connectivity. Correlation
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analysis of differentially expressed genes (DEGs) with differentially expressed transcription factors (DETFs)
revealed a significant correlation between PmJAZs and DETFs. 30 PmJAZ genes were identified by bioinformatics
analysis, Phylogenetic analyses suggest that PmJAZs and Pinus tabuliformis JAZs (PtJAZs) are closely related and
have more members than other species, and that the amplification of JAZs in Pinus may be associated with a
genome-wide duplication event in Pinus. Expression profiles of different tissues showed that PmJA4Zs were more
abundant in rhizomes than in needles and terminal buds, in PN terminal buds than in needles, and in SNB needles
than in terminal buds. PmJAZs predictions of protein-interaction networks predictive and expression pattern
analyses suggest that these genes play vital roles in heteroblastic foliage development in P. massoniana as negative
regulators in the jasmonic acid (JA) signal transduction pathway. The above results may provide a theoretical basis
for an in-depth understanding of the function of the PmJAZs, and its mechanism on the development of terminal

buds in response to development of heteroblastic foliage in P massoniana.
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