The Mini-thr e ading b y Multi-dimensional Mean F orce P oten tials Ken taro ONIZUKA, T amotsu NOGUCHI, and Y utak a AKIY AMA P arallel Application Tsukuba Lab., Real W orld Computing P artnership Tsukuba Mitsui Building, 1-6-1 T ak ezono, Tsukuba-shi Ibaraki 305, Japan Email: onizuk a@trc.rw cp.or.jp The p o w er of the threading metho d (sequence-structure matc hing) has b een b eing w ell- demonstrated in recen t protein structure prediction[1]. No w that a protein 3-D structure is almost predictiv e from its amino-acid sequence in the sense that the prediction ma y suggest the mec hanism of the protein’s function as long as the target protein has homologues (whether sequen tially detectible or not) in the bunc h of protein 3-D structure kno wn to us. Ho w ev er, it is still often the case that the newly determined protein 3-D structure is completely unique. Hence, not almigh t y is the structure iden ti�cation strategy based on sequen tial or structural threading tec hnique. The mini-threading is trying to iden tify the short structure fragmen ts (with less than thirt y to fort y residues) that migh t b e similar to the partial fragmen t of the nativ e structure of the giv en amino acid sequence. The complexit y of short structure fragmen ts m ust b e m uc h lo w er than that of the whole structure. F rom the optimistic p oin t of view, the short fragmen t structure patterns that w e already ha v e migh t nearly co v er all p ossible structure patterns. If so, w e w ould ha v e a c hance to predict ev en a unique protein structure, b y assem bling the comp onen t structure fragmen ts iden ti�ed b y the mini-threading tec hnique. The di�cult y is, the structure-iden ti�abilit y is v ery lo w when the fragmen t is short. W e need the more accurate threading metho d, particularly for mini-threading. Emplo y- ing m ulti-dimensional mean force p oten tials is a solution for the b etter threading. Due to the rapid increase of PDB en tries, no w that w e ha v e enough data-set for compiling m ulti-dimensional mean force p oten tials. In our study , the emplo y ed p oten tials are three dimensional with resp ect to distance b et w een t w o residues and relativ e direction, r ; � ; � . W e �rst demonstrate the p o w er of m ulti-dimensional mean force p oten tials b y so-called Sippl’s test[2], and then sho w that the m ulti-dimensional-p oten tial-based mini-threading is p o w erful enough to iden tify a short structure fragmen t (with 17 residues) that are actually similar RMS-distance-wise to that nativ e structure. References [1] Moult, J. et al. 1998 \The Comm unit y Wide Exp erimen t on the Critical Assessmen t of T ec hniques for Protein Structure Prediction" Asilomar Conference Cen ter, Dec. 13-17 1998, h ttp://predictioncen ter.llnl.go v/casp3/Casp3.h tml [2] Sippl, M.J. 1990 \Calculation of Conformational Ensem bles from P oten tials of Mean F orce: An Approac h to the Kno wledge-based Prediction of Lo cal Structure in Globular Proteins". J. Mol. Biol. 213 : 859-883.