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Major advances in the understanding of developmental processes have been gained from combining knowledge and approaches of evolution and taxonomy with molecular genetic and genomic studies.  It can be argued that the search for the genes and mechanisms regulating the cambium and secondary growth can assisted by consideration of the evolutionary events leading to woody growth.  Recently, this is being confirmed at the molecular genetic level, and an emerging paradigm suggests that some of the key genes and mechanisms that regulate the meristematic cells of the shoot apical meristem were coopted during the evolution of secondary growth.  My lab is studying major genetic mechanisms defined by two small gene families which are expressed in both the shoot apical meristem and the vascular cambium region.   The Class I KNOX transcription factors are vital for maintenance of the shoot apical meristem, and prevent differentiation of meristematic cells.  We have cloned and are characterizing Populus orthologs of two Arabidopsis Class I KNOX genes SHOOTMERISTEMLESS (STM) and BREVIPEDICELLUS (BP, also known as KNAT1). Likewise, Class III HD ZIP transcription factors regulate fundamental aspects of shoot meristem functions, including polarity of organs derived from the shoot meristem.  We have cloned all of the Populus Class III HD ZIP genes.  Data from ongoing experiments will be presented that details the expression and function of these genes during secondary growth.

