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Table 2 The statistical results of SCI and SPS score of various programs

The range of average pair sequence identity

Methods High (ID = 75%), Num=173 Medium (75% > ID=55%), Num=218 Low (ID < 55%), Num=90
SCI SPS SCI SPS SCI SPS

QEA-MRNA 0.8997 0.9276 0.7539 0.8625 0.7944 0.7687

MASTR 0.8949 0.9201 0.7569 0.8204 0.7788 0.7524

SAGA 0.8891 0.9561 0.6813 0.8669 0.5583 0.7023

Clustal W 0.8843 0.8385 0.6840 0.6826 0.5266 0.6046

SCI and SPS score are computed by RNAz*" and bali_score™, respectively. The sequence identity is computed by alistar in SQUID!,

KPP RUTH BRSO, Ui TixEE A
k.

£ 305145 H T QEA-MRNA Fil SAGAMIiZ 5]
I PUAE I TRE A ARER . 3B AT IS TR) R I (1 LXK 5

AP 5)—8bE. TTCUE H QEA-MRNA %Rk
KRN IS AT I 8] 0 0  AD TR AR e ist AL Sk N
SAGA™, 75731t ¥] T QEA-MRNA $7%: 11 ia 5
JE EI

Table 3 The number of generations and runing times when programs find the optimal solution

SAGA QEA-MRNA

RNA name i/s generation i/s generation
max ave max ave max ave max ave
g2intron 1008 315.1 200 80.8 98 20.4 25 132
rRNA 768 160.4 150 335 65 132 18 10.5
SRP 6843 2095.5 240 85.9 861 189.6 40 17.4
tRNA 814 114.1 215 34.8 73 15.7 28 14.2
Us 1112 343.7 240 75.3 110 32.8 39 16.3
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RNA Sequence-structural Alignment Based on
Quantum Evolutionary Algorithm

ZHAO Ying-Jie", WANG Zheng-Zhi
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract As a classical problem of computational molecular biology, the multiple sequences alignment is also
important foundational process. RNA is one of biological polymer, and is different from protein and DNA that the
secondary structure of RNA is more conservative than its primary sequence. Therefore, RNA multiple sequences
alignment require not only information of sequences, but also information of secondary structures which those
QEA-MRNA, which based on quantum evolutionary algorithm(QEA) to

align RNA sequences, is proposed. The program introduce a full crossover operator and a fitness function which

sequences will form. Here, a program

considering the information of RNA premary sequence and secondary structure, and improving on prematurity
controling and the convergent speed. The effectiveness and performance of QEA-MRNA are demonstrated by
testing cases in BRAliBase.

Key words RNA multiple sequences alignment, secondary structure, quantum evolutionary algorithm, full
crossover operator, fitness function
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