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The similarity analysis of DNA sequences based on multiscale entropy
ZHANG Jing, ZHOU Xiao'an, ZHAO Yu
(College of Information Engineering, Shenzhen University, Shenzhen Guangdong 518000, China)

[ Abstract] The similarity analysis of DNA sequences has become a research hotspot in the bioinformatics discipline and the demand
for analysis algorithms has gradually increased. There are certain efficiency issues based on analyzing the similarity of DNA sequences
with sample entropy. This paper studies the application of multiscale entropy for similarity analysis of DNA sequences. The DNA
sequences of seven viruses are used as experimental objects, which are converted into digital sequences by the numerical representation
of DNA sequences. Then, by comparing the mutual values of sample entropy between DNA sequences at multiple time scales, the
similarity of DNA sequences is analyzed. And compared with the results of sample entropy method, the experiments are designed.

Experiments results strengthens the conclusion that it is feasible to analyze the DNA sequences similarity by multiscale entropy.
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Tab. 1 DNA sequence fragments of seven viruses
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Tab. 2 Mutual sample entropy between DNA sequences of seven viruses when 7=1 1072
VIRUS H5N1(1) H5N1(2) HIN1 H2N2 H3N2 H7N9 SARS
H5N1(1) 0.979 7 1.007 0 1.328 9 1.246 5 1.700 2 1.245 7 1.313 6
H5N1(2) 0.993 3 1.346 6 1.453 4 1.663 0 1.263 7 1.311 6
HIN1 0.979 7 1.201 8 1.349 9 1.3127 1.420 8
H2N2 0.941 8 1.364 5 1.828 1 1.903 0
H3N2 0.967 0 1.550 6 1.633 0
H7N9 1.016 2 1.307 2
SARS 0.899 8
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Tab. 3 Multiscale entropy between DNA sequences of seven viruses when 7=2 1072
VIRUS H5N1(1) H5N1(2) HIN1 H2N2 H3N2 H7N9 SARS
H5N1(1) 0.573 8 0.645 4 2.574 5 1.943 1 2.162 4 1.8112 1.947 1
H5N1(2) 0.617 2 2.602 7 2.054 1 2.2749 1.791 8 1.9459
HIN1 0.844 2 1.909 5 2.107 4 1.713 8 1.883 0
H2N2 0.806 1 2.639 1 2.021 0 1.921 8
H3N2 0.751 0 1.543 3 1.414 9
H7N9 0.693 1 1.386 3
SARS 0.802 3
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Tab. 4 Multiscale entropy between DNA sequences of seven viruses when 7=3 1072
VIRUS H5NI(1) H5N1(2) HIN1 H2N2 H3N2 H7N9 SARS
H5N1(1) 0.387 8 0.446 3 2.639 1 2.3514 3.1355 1.722 8 1.9459
H5N1(2) 0.3137 23514 2.154 7 2.233 6 1.845 8 1.609 4
HINI 0.405 5 2.345 1 2.483 7 2.028 1 2.484 9
H2N2 0.479 6 1.897 1 2.944 4 1.504 1
H3N2 0.5250 1.223 8 1.981 0
H7N9 0.578 1 1.386 3
SARS 0.470 0
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