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Dynamical modeling of the floral transition in legumes
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Flowering time is an important stage of plant development, representing a transition from
the vegetative to reproductive phases. Understanding processes controlling transition
to flowering is significant for plant selection. The protein FLOWERING LOCUS T
(FT) provides the key flowering signal mediating floral transition in the model plant
Arabidopsis thaliana. This transcription factor is expressed in leaves and transfers to
apical meristem of the plant, where it activates expression of the floral meristem identity
genes LEAFY and APETALAI. In legumes, multiple 7 duplication occurred early in
evolution, so that all legumes most probably have FT orthologs from the following three
clades: FTa, FTh, and F1Tc. This raises a question about the organization of the mobile
flowering signals in legumes. We developed a dynamical model of the core gene network
controlling transition to flowering and applied it to the previously published expression
data for two closely related legume species, pea (Pisum sativum) and chickpea (Cicer
arietinum, the early flowering ICCV 96029 cultivar). Both species have five FT-like
genes, but the data-driven modeling results predict drastically different flowering signal
organizations in pea and in the studied chickpea cultivar. For ICCV 96029, the model
shows evidence that the inputs from different /'7-like genes combine additively in the
activation of flowering [1]. The pea orthologs of F'T have essentially different expression
profiles, which resulted in a hypothesis about more complicated functional roles of F'7-
like genes in the flowering gene network in pea [2, 3]. Our model confirms this hypothesis
at the quantitative level. The comparative analysis of the regulatory architectures driving
floral transition in pea and chickpea provides a first step in elucidating evolution of this
regulatory module in legumes.
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