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Zoe Wilson, Professor of Developmental Plant Biology at The University of Nottingham, UK
Zoe Wilson’s research interests include the molecular genetic analysis of floral
development and male reproduction, focusing specifically on pollen and anther
development. The aim of this is to improve crop yields by developing effective breeding
strategies and by optimizing/controlling pollen fertility. She has used male sterile mutants
that are defective at various stages of pollen formation to study the physiological and
molecular basis of anther and pollen development, and also the effects of abiotic and biotic
stress and plant hormones upon fertility. One particular area of focus has been the role of
the tapetum in pollen wall development and the breakdown of this tissue, via programmed
cell death, for functional pollen production. In this work she is using Systems Biology and
Bioinformatic Approaches to construct, develop and functionally test pollen/anther
regulatory networks in model systems and then translating these to crops of economic
value.
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Tapetal Cell Death. The Way to Pollen Fertility
The development of viable pollen involves a number of key stages and interactions
between different cell types within the anther. The tapetum tissue is critical in this process;
it is the innermost layer in the anther, which is involved in the biosynthesis and secretion
of pollen wall materials. This tissue goes through a developmental progression, which
culminates in programmed cell death (PCD). Alterations to this PCD pathway result in a
breakdown of pollen and male sterility. Many transcription factors have now been
identified that alter tapetal PCD in both Arabidopsis and rice; despite acting at different
stages and causing subtly different phenotypic changes to the tapetum they all result in
alterations to tapetal PCD, and when mutated result in a failure of pollen development and
male sterility. The regulatory pathway of some of these transcription factors will be
discussed alongside the use of different markers to follow the process of PCD in the
tapetum.

