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Abstract Aiming at the diversity of sampling in high-dimensional protein conformational space,a multi-layer screening
based evolution algorithm for de novo protein structure prediction (MIISEA) ,was proposed. On the basis of the evolu-
tion algorithm framework, the knowledge-based Rosetta coarse-grained energy model is employed as the objective func-
tion, to reduce the optimal variable dimension of protein conformational space. Taking 9-mer and 3-mer fragment assem-
bly technique as two different kinds of mutation strategies, the diversity of the individuals in the same generation can be
increased. In conjunction, multi-layer individual screening method is designed for further improving the diversity of the
individuals in different generations. Then, Monte Carlo algorithm is adopted to enhance the performance for each indi-

vidual to get the local optimal solution. Finally, the global resolution and different local solutions can be obtained. Test

results of 10 target proteins show that the proposed method can effectively improve the diversity of sampling, the pre-

diction conformations with TMscore greater than 0.5 can be obtained for further refinement.
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