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Chapter 1 

For a number of reasons, plants have great potential as model organisms for 
addressing a fundamental question in biology: how did body plans diversify? The 
extensive diversity among (even closely related) plant species is particularly 
striking in the system of branches that bear the flowers, which is called the 
inflorescence. Based on their branching pattern, inflorescences are classified into 
three broad types: cyme, raceme and panicle. Arabidopsis and Antirrhinum 
produce racemes, whereas petunia produces a cyme. In forward genetic screens, 
which allow an unbiased identification of developmental mechanisms (as opposed 
to reverse genetics), we isolated petunia mutants that are defective in 
inflorescence branching. We characterized the phenotype of each mutant, 
identified the mutation that caused the phenotype, and determined which 
developmental mechanism was affected. Finally, we discuss the role of the 
identified mechanisms in the diversification of inflorescence architectures. Since 
flowers, leaves and branches are produced by meristems, which are the groups of 
stem cells at the growing tips of shoots, the research presented here is focussed 
on the development of meristems. 

Botanical terminology is rather elaborate, frequently ambiguous and notoriously 
confusing. In chapter two we make a plea for clarity. Also, we give a 
morphological and molecular description of cymose inflorescence development in 
petunia, based on which we argue that the petunia inflorescence does not develop 
by dichotomy, which has been proposed previously, but is truly sympodial. 
Furthermore, we briefly describe the inflorescence branching mutants aberrant leaf 
and flower (alf), double top (dot), extrapetals (exp), evergreen (evg), hermit (her) 
and veggie (veg), and discuss to what extent experimental data of petunia support 
the ‘transient model’. The chapter provides a basis for understanding chapters 
three and four. 

In chapter three we describe the characterization of the extrapetals (exp) 
mutant and the cloning of EXP. The name refers to (one type of) the 
supernumerary floral organs that exp flowers have, but actually the most striking 
defect of exp mutants is that they produce single terminal flowers, instead of 
cymes; sympodial shoots do not develop. The exp mutant has been described 
previously, but the supposed function of EXP was inaccurate. We now show that 
EXP encodes a MADS-box transcription factor that transiently represses floral 
identity in sympodial meristems. Loss-of-function of EXP leads to the premature 
specification of floral identity in sympodial meristems, and, consequently, cymose 
branching is inhibited. Our data reveal part of the previously unknown mechanism 
by which floral identity is delayed in the sympodial meristems of cymes. Similar 
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genes (SHORT VEGETATIVE PHASE (SVP) and AGAMOUS-LIKE24 (AGL24)) 
are also required for the transient repression floral organ identity in the lateral 
meristems of Arabidopsis. However, if SVP and AGL24 are mutated, Arabidopsis 
produces aberrant flowers, but the raceme is not fundamentally altered. Thus, a 
similar mechanism that transiently represses floral identity in lateral meristems has 
a different role in Arabidopsis and petunia. 

The characterization of the hermit (her) mutant and the cloning of HER are 
described in chapter four. her mutants are superficially similar to exp mutants, as 
they also lack sympodial shoots. We found that HER is a class I KNOTTED1-like 
homeobox (KNOX1) gene that is an ortholog of SHOOTMERISTEMLESS (STM) 
from Arabidopsis. We show that, in contrast to EXP, HER is not involved in the 
transient repression of floral identity in sympodial meristems, but rather is required 
for the initiation of sympodial meristems and/or their maintenance, and has a role in 
the termination of the shoot apical meristem. Strong loss-of-function stm mutants 
display a different phenotype than her mutants: they do not develop a shoot apical 
meristem. We did not find evidence of functional divergence between HER and 
STM, and show that the different phenotypes of her and stm are due to 
redundancy between HER and PETUNIA KNOTTED1-LIKE (PKL), which is a 
paralog of HER: her pkl double mutants phenocopy strong stm mutants. pkl single 
mutants are characterized by short internodes between leaves and pairs of bracts, 
and short pedicels. Our results demonstrate how alterations in KNOX1 gene 
expression might have contributed to the extensive diversification of inflorescence 
architectures found in nature. 

Chapter five is a Dutch summary of this thesis. I wrote it for people that are 
(completely) unfamiliar with the subjects that this thesis deals with.

 


