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Highly conserved MADS-domain transcription factors play a decisive role during 

angiosperm flowering. Their combinatorial action is described by the ABCDE flower 

development model. E-class SEPALLATA (SEP) proteins determine flower organ 

identity and are the central hub of MADS-protein complexes. Tomato (Solanum 

lycopersicum) SEP3 homolog, SlMADS5, is involved in determining petal, stamen, and 

carpel identity; data on this gene function are limited. In this study, SlMADS5 functional 

characteristic was performed. Phylogenetic analysis confirmed SlMADS5 belonging to 

the SEP3-clade, and expression analysis revealed the absence of gene transcripts in roots, 

leaves, and shoot apical meristems, and their presence in flowers, fruits, and seeds. Two-

hybrid analysis showed SlMADS5 ability to activate target gene transcription and 

interact with TAGL1. Compared to non-transgenic control, transgenic Nicotiana 

tabacum L. plants with SlMADS5 overexpression bloomed 2.2 times later and formed 

thicker leaves, 2.5–3.0 times thicker stem, 1.5–2.7 times shortened internodes, and 1.9 

times fewer flowers and capsules; the corolla color has changed from a pink to magenta. 

Expression analysis of SlMADS5 and tobacco MADS-box genes NtLFY, NtAP1, NtWUS, 

NtAG, NtPLE, NtSEP1, NtSEP2, and NtSEP3 in the leaves and apexes of transgenic and 

control plants showed the presence of SlMADS5 in transgenic lines. The other genes 

were highly expressed only in the reproductive meristems of control plants. The results 

obtained confirm the SlMADS5 participation in determining the petal, stamen, and 

carpel identity in tomato flower, and show that ectopic expression of this single gene can 

lead to a long-term arrest of the plant reproductive development. 
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