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Plants possess at the tip of the shoot and the root meristems that harbor pluripotent stem cells from which all cells of the plant body derive. 
Intercellular signaling processes mediated by small peptide ligands and their respective receptors play important roles in the necessary dynamic but also tight regulation of the transition from stem cell fate to differentiation. Stem cells in the Arabidopsis shoot apical meristem express and secrete the CLAVATA3 (CLV3) peptide and this signal is transmitted by the membrane localized leucine rich repeat receptor kinase CLAVATA1 (CLV1) and CLV2/CRN (CLAVATA2/CORYNE) to the subjacent organizing cells, which express the homeodomain transcription factor WUSCHEL (WUS). This signaling  eventually leads to a negative feedback loop adjusting stem cell homeostasis in the shoot. Recently we discovered that a similar regulation, consisting of the CLV3-related peptide CLE40, the membrane localized receptor kinase ARABIDOPSIS CRINKLY 4 (ACR4) and the WUS-homolog WOX5, also exists in the distal root meristem. We are currently studying ligand-receptor interactions and putative complex formations involved in plant stem cell regulation. We are analyzing the dynamics of these processes in living cells, especially upon binding of the peptidacious ligands to their respective receptors. We are utilizing experimental setups using fluorescently labeled receptors and ligands for these analyses using fluorescence correlation spectroscopy (FCS), fluorescence recovery after photobleaching (FRAP), fluorescence resonance energy transfer (FRET) and fluorescent lifetime imaging (FLIM) techniques. 
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