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The spindle pole body (SPB) of Saccharomyces cerevisiae, like its counterpart the centrosome of higher eukaryotes, functions as the microtubule organizing center of the cell. Microtubule nucleation is directed from a layered stack of proteins embedded in the nuclear envelope. Although this ultrastructure differs from that of the centrosome, elements of the underlying structure of the SPB are conserved. The yeast SPB components Spc110, calmodulin, centrin and Sfi1 all have homologs in the human centrosome.

We have used Fluorescence Resonance Energy Transfer (FRET) to assay the spatial arrangement of five core components of the SPB; Spc42, Spc110, calmodulin, Spc29 and Cnm67. The ends of these proteins were fluorescently tagged with CFP and YFP. Over 40 pair wise combinations were created and examined by fluorescence microscopy for evidence of FRET. A new FRET metric was established that facilitated comparisons among the FRET values. Positive and negative controls established the range of sensitivity. 

The prevailing model of the SPB arranged the 5 proteins end to end along a linear path that traversed the multiple layers of the SPB. The central plaque was thought to consist of Spc29 sandwiched between the N-terminus of Spc42 on one side and the C-terminus of Spc110 on the other. In contrast, our FRET results suggest that the central plaque is a meshwork of interlocked proteins. 

To exploit the richness of the FRET data set, we incorporated the spatial relationships suggested by FRET with the hexagonal symmetry of Spc42 suggested previously by cryo-electron tomography. The composite model offers a novel view of the structure and assembly of the SPB.

