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Introduction
Branching is one of the fundamental developmental processes that determines the architecture of a plant. Lateral branching is
the outgrowth of buds in leaf axils to form axillary branches. The work presented here uses petunia as a model plant to study
branching (Fig. 1). This work focuses on the study of the decreased apical dominance (dad) mutants (Fig. 2), three non-pleiotropic
increased branching mutants isolated in petunia (Napoli, 1996; Napoli and Ruehle, 1996).
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Phenotyping of the dad double mutants to determine interactions of the gene products
in branching
¢ Characters including plant height, number and length of basal branches were measured (Fig. 3)
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¢ Some characters measured were different to wild type but not informative for differentiating dad mutants .

¢ dadldad3is additive, but neither dad7dad2 or dad2dad3 are additive with regards to morphology

* Dad2 could be part of a receptor or signal transduction pathway downstream of the branching signal controlled by Dad1
and Dad3 (Fig. 4)
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Hormone analysis of the dad mutants
e Dad1 and Dad3 control the levels of a graft transmissible substance that affects branching (Fig. 5)
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¢ Is this substance auxin or a cytokinin? Both hormones have important roles in branching and are graft transmissible. i

s |AA levels in dad mutants are mostly similar to than wild type (Fig. 6)
¢ Total cytokinin levels are lower in dad mutants than wildtype (Fig. 7)

e Dad1 and Dad3 control some other branching substance

Real-time PCR analysis of Dad7 indicates expression in roots and stem
e Dad1 expression is high in stem and root tissue, reflecting the role of the gene in our model (Fig. 8).
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¢ Indad mutants Dad7 expression is up-regulated in the stems, indicating a feedback mechanism controlling expression.

¢ This feedback does not occur in roots where expression may be independently controlled.

Development of PhMax2 transgenic plants to investigate its role in petunia -
¢ MAX2 originally isolated from increased branching mutant in Arabidopsis with similar morphological phenotype to dad
mutants (Stirnberg et al., 2002).

e dad mutants contain no mutations in PhMax2 coding sequence, no changes in expression in mutant seedlings (Fig. 9).
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e Constructs to misexpress PhMax2 (Fig. 10) were used to generate transgenic plants.
RNAI plants silencing PhMax2 show decreased height and increased branching (Fig. 11).

Summary
We are using several different methods to study the genetic and hormonal controls of plant branching, using petunia as a model.
Phenotyping and gene expression analyses have suggested a loose model for the interactions of the Dad genes in controlling
branching with Dad2 possibly acting as a receptor, or in the signal transduction pathway, of the branching signal regulated by
Dad1 and Dad3. Analysis of IAA and cytokinin levels indicates that these are probably not the graft transmissible substance that
is being controlled by Dad7 and Dad3. Early analysis of transgenic plants misexpressing PhMax2 indicates a role for this gene in
control of branching in petunia. Current work focuses on construction of plants overexpressing PhMax2, and further analysis of
hormone levels in dad mutant plants.
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