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Eukaryotic prohibitins, including the highly homologous prohibitone/BAP37 protein, are highly conserved proteins 
with potential roles in the control of cell cycle, senescence and tumor suppression. They are believed to be involved 
with several cellular activities and in different studies have been localized to various intracellular compartments, 
including nuclei and mitochondria. Remarkably, in human cells prohibitin (PHB) has been suggested to intervene in the 
pRB/E2F pathway because it has been shown to interact with both E2F1 and pRB and to repress E2F transcriptional 
activity. On the other hand, the reported localization of PHBs in the inner mitochondrial membrane of yeast has led to 
believe that that they could regulate the m-AAA protease activity or to act as membrane-bound chaperones. The 
probable involvement of prohibitins in diverse cellular activities in distinct locations suggests that these extremely 
conserved proteins could act in multiple pathways all of which, in different ways, are likely to control cell proliferation 
and lifespan. In this respect, prohibitin has been recently reported to be downregulated in androgen-stimulated cells and 
whereas a reduction of PHB levels by RNA interference led to a slight but reproducible increase of the percentage of 
cycling cells, transient overexpression of PHB decreased the percentage of cells entering cell cycle. 
Plant prohibitins have been described in tobacco, maize and rice and database searches have revealed the presence of 
seven prohibitin genes in Arabidopsis thaliana. One of these genes, however, shows rearrangements and, also according 
to RT-PCR experiments, it is unlikely to be expressed. The other six Arabidopsis genes are actually transcribed and a 
comparisons of the resulting protein sequences can define two distinct classes of plant prohibitins. cDNA clones for a 
member of each class, called AtPHB4 and AtPHB5, have been isolated in our laboratory and we are currently 
investigating their potential role(s) in the plant pRB/E2F pathway. Overexpression and down-regulation experiments 
are being carried out in transgenic Arabidopsis plants. Chimeric AtPHB proteins fused to a yellow fluorescent protein 
have also been expressed in protoplasts to verify their subcellular localization by confocal microscopy. Moreover, 
attempts to define protein interactions using a proteomic approach are being carried out with transgenic plants 
expressing AtPHBs fused to double-affinity tags. The relevance of these preliminary results for the study of plant E2F 
functions will be discussed.  
 




