NMR DETERMINATION OF THE BIOACTIVE CONFORMATION OF PELORUSIDE A BOUND TO MICROTUBULES
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Microtubule stabilizing agents are a chemically diverse set of small molecules which bind to microtubules in different fashions and block microtubule dynamics, leading to mitotic spindle impairment and cell apoptosis; several of them are antitumor drugs. The clinical successes of paclitaxel (taxol) have triggered the search for new agents with similar mechanisms of action but without their disadvantages, i.e., they have relatively low aqueous solubility and they develop of pleiotropoic drug resistance. Most of the microtubules stabilizing agents bind at the paclitaxel  binding site of -tubulin.

In contrast whith these compounds, laulimalide and peloruside1 apparently share a new binding site, different from the paclitaxel site and still to be mapped on the tubulin molecules, and retain activity in paclitaxel–resistant cells, which holds an important chemotherapeutic potential.

Peloruside A is isolated from a New Zealand marine sponge. The knowledge of the bioactive conformation of these molecules is of paramount interest for the derivation of analogues with improved activity. A variety of conformational studies on paclitaxel, epothilones and other tubulin acting molecules have been performed, both in the free and bound stated. The identification of the configuration of the stereogenic centers of Peloruside A, was followed by reports on the synthesis of some fragments and the total synthesis together with the description of its absolute configuration. Moreover, some conformational features of Peloruside A in chloroform solution have been deduced by using NMR.2,3 

We here report on the determination of the conformation of Peloruside A bound to biochemically stabilized microtubules, by using TR-NOE NMR experiments. As previous step, the conformation of the free molecule in water solution has also been deduced by a combined protocol of NMR data, assisted by modelling procedures. Despite the large size of the ring, Peloruside A mainly adopts two conformations in water solution. A conformational selection process takes place and the microtubules-bound conformer is one those present in water solution, different to that existing in chloroform medium.
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