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Abstract: [Objective] Carotenoid content is an important factor affecting the color and taste of tomato
(Solanum lycopersicum) fruit. This study aims to investigate the effect of jasmonic acid on carotenoid

accumulation during tomato ripening, [Method] Tomato fruits at 38 days after pollination were harvested,
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treated with exogenous hormones and their inhibitors and cultivated for five days. The carotenoid content was

measured, and the expression changes of carotenoid synthesis genes during tomato ripening were systematically

analyzed using qRT-PCR technology. The effects of jasmonic acid, ethylene and their inhibitors on the

expression of these genes were studied. [Result] The results showed that methyl jasmonate and ethylene

treatments increased the carotenoid mass concentrations to 1.65-fold and 1.73-fold of the control, respectively,

and upregulated the expression levels of carotenoid synthesis-related genes SICRTISO and SIPSYI. In addition,
the expression levels of ethylene biosynthesis pathway genes SIACSI, SIACS2, SIACS3, SIACOI, SIACO?2,
SIACO3, SIACOS5 and SIACOG, and ethylene signal transduction pathway genes SIERF.B3 and SIEIL2 were up-

regulated. The expression of the core gene SIMYC?2 of the jasmonic acid signal transduction pathway was also

up-regulated. [ Conclusion] Methyl jasmonate positively regulates carotenoid accumulation in tomato fruits,

and affects the synthesis and signal transduction of ethylene, the key hormone controlling fruit ripening. This

study provides important clues for understanding jasmonic acid-mediated regulation of carotenoid synthesis,

with implications for controlling tomato fruit ripening.
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Table 1 Primer information
HF A 44 FR B[R i 1551 (5'—3") KI5 51(5'—3")
Gene name Gene number Forward primer sequence Reverse primer sequence
SIPSY1 Solyc03g031860.3 AGAGGTGGTGGAAAGCAA TCTCGGGAGTCATTAGCAT
SIPDS Solyc03g123760.3 AAGGCGCTGTCTTATCAGGAAA TAAACTACGCTTGCTTCCGACA
SIZDS Solyc01g097810.3 ACCGTACAACTACGCTACAATGG CATCTGGCGTATAGAGGAGATTG
SICRTISO  Solyc10g081650.2 GCTTTGTGGCTTGAGTTGGG CTACCAGCATTCTGGGGCAA
SILCYB Solyc04g040200.3 TTGACTTAGAACCTCGTTATTGG AACAGTTCCCTTTGTCATTATCTC
SILCYE Solyc12g008980.2 GCCACAGGTTATTCAGTCGTCA CCAGTCCAAATAGGAAAAACGAT
SIACS1 Solyc08g008087.1 TGTGCTTCAAACAAAGGGACT AATCCATCCAATCTTCGAAACG
SIACS2 Solyc01g095080.3 TGGATGGAAAAGAAGCAACA TGAGGGAGGAATAGGTGACG
SIACS3 Solyc02g091990.3 TTTTGTCGAGTCCACTGCTC AGTCGAAAAACCCACTTGGA
SIACS4 Solyc05g050010.3 CAAGCACAATGGAAGAGGAA CTACGAGCGAGGAATTGGAG
SIACSS Solyc04g077410.3 ACAATTGCGAATTGGGTTGT TTAATATATCTTCAATTTCCCTTTCAA
SIACS6 Solyc08g008087.1 AGAACAAGGAGCAAACTTGAAA TTCCTTGCTTGGACCATAGG
SIACO1 Solyc07g049530.3 TGCAAGTGCTTAGATCCCAAT ACCATACATAAGAAGAGCAAATAATG
SIACO2 Solyc12g005940.2 GTGCATAGAGTGATCGCACA CAACTAGAGCTGGTGCTGGA
SIACO3 Solyc09g089580 TTGATGATTACATGAAGTTATATGCTG CAATTTGATCAACTAATTCCACATT
SIACO4 Solyc02g081190 GGCTAAGGAGCCTAGGTTTGA AACAAATTCCCCCTTGAAAAA
SIACOS Solyc07g026650.3 CACCTCGGCTTTCAGGATT GAAAAAGGGGAAAATATATCACTG
SIACO6 Solyc02g036350 AAGAGCCAAGGTTTGAAGCA TCTTTTCTTCCCATTCCCATT
SIMYC2 Solyc08g076930.1 TGGTGCTAGAGAGACGTGGA CACATTGGCACTGGAAGCAC
SIERF.B3  Solyc05g052030.1 TCCGATGACATCTCCCCTGT ATGGCCTTCTCCTTACCCCT
SIEIL1 Solyc06g073720.2 CTACCCCTCACACCTTGCAG TGCACTTTCCTTGGCTGTCA
SIEIL2 Solyc01g009170.3 CTGAAGGAGGCGGAAACAG AGCAGGTCCATTGCGATCAA
SIEIL3 Solyc01g096810.3 TTGATCGAAATGGCCCTGCT GGGTGGAGATACCCCCTTCT
SIEIL4 Solyc06g073730.2 GGGGTTCTGTGGGGATCTTG CGCTGTTAGGACACCAACCT
SIASRI Solyc04g071610.3 CCTGTTCCACCACAAGGACAA GTGCCAAGTTTACCGATTTGC
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Fig.1 Phenotypes of tomato fruits after different hormone treatments
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Fig.3 Effects of maturation hormones and inhibitor on the expressions of genes related to carotenoid synthesis
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Fig. 4 Effects of methyl jasmonate on the expressions of key genes in ethylene biosynthesis
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Fig. 5 Effects of methyl jasmonate on expressions of hormone signaling pathway genes
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