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Discrete Shuffled Flog Leaping Algorithm for
RNA Secondary Structure Prediction
Lin Juan Zhong Yiwen Zhang Jun

( College of Computer and Information Fujian Agriculture and Forestry University Fuzhou 350002 China)

Abstract: A discrete shuffled flog leaping algorithm is designed for the RNA secondary prediction problem. According to
the characteristics of RNA folding new search space and individual location updating rules are redefined to search the
RNA secondary structure with minimal free energy in the combinatorial space of stems. The algorithm is modified by the
introduction of inertia weight in particle swarm optimization algorithm ( PSO) to get good balance between exploration
and exploitation. The simulation results compared with some typical algorithms from the literature show that it can pro—
duce higher accuracy.
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Table 1 Performances compare of DSFLA and RNAstructure pknotsRG
TP FN FP SE/%  SP/% TP FN FP SE/%  SP/%
DSFLA 16 4 4 80 80 DSFLA 21 3 4 87.5 84
short172 RNAstructure 12 8 15 60 44 short882 RNAstructure 12 12 16 50 42.3
pknotsRG 12 8 10 60 54.5 pknotsRG 17 17 9 70.8 65.4
DSFLA 19 1 0 95 100 DSFLA 21 3 3 87.5 87.5
short273 RNAstructure 5 15 17 25 22.7 short984 RNAstructure 18 6 8 75 69.2
pknotsRG 5 15 15 25 25 pknotsRG 16 8 9 66.7 64
DSFLA 21 0 0 100 100 DSFLA 20 4 5 83.3 80
short373 RNAstructure 21 0 0 100 100 short1086 RNAstructure 21 3 5 87.5 80. 8
pknotsRG 17 4 3 81 85 pknotsRG 12 12 16 50 42.9
DSFLA 21 0 0 100 100 DSFLA 33 4 5 89.2 86. 8
short473 RNAstructure 21 0 0 100 100 S. cerevisiae RNAstructure 32 5 7 86.5 82.1
pknotsRG 21 0 0 100 100 pknotsRG 28 9 14 75.7 66. 7
DSFLA 19 1 0 95 100 DSFLA 31 7 7 81.6 81.6
short573 RNAstructure 5 15 16 25 23.8 || H. marismortui RNAstructure 31 7 7 81.6 81.6
pknotsRG 5 15 15 25 25 pknotsRG 31 7 5 81.6 86. 1
DSFLA 21 0 2 100 91.3 DSFLA 29 11 7 72.5 80. 6
short676 RNAstructure 21 0 2 100 91.3 T. aquaticus RNAstructure 29 11 14 72.5 67.4
pknotsRG 21 0 2 100 91.3 pknotsRG 8 32 28 20 22.2
DSFLA 21 0 0 100 100
short777 RNAstructure 15 6 8 71.4 65.2
pknotsRG 12 9 8 57.1 60
1 DSFLA  tRNA 3 ( : short373.
short474 < short777) 100%
80%
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