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based on a convolutional code model

LIU Xiao', TIAN Feng-chun', LI Su-fang”, WANG Shi-yuan'

(1 College of Communication Engineering ,Chongqing University ,Chongqing 400044 ,China;

2 College of Life Sciences,China Jiliang University s Hangzhou, Zhejiang 310018, China)

Abstract: [Objective] The objective of this research was to study the application of error-correction
coding theory of communication engineering in biological field. [Method) The principle of convolutional
code was employed to analyze genetic sequence based on error-correction coding theory. The parameters,
such as generator matrix,code length and constraint length,of the convolutional code models were designed
and compared based on the degeneracy of codons and short-range dominance of bases correlation. The cod-
ing features of the translation initiation and termination of the DNA sequences of two prokaryotes (Esche-
richia coli str. K-12 substr. MG1655 and Staphylococcus epidermidis ATCC 12228) and two eukaryotes
(Arabidopsis thaliana chromosome 4 and Oryza sativa (japonica cultivar-group) chromosome 10) were
studied to search appropriate analysis model. [Result] Obvious changes of average code distance were ob-
served near the initiation site and the termination site of the open reading frame (ORF) in appropriate mod-
els,and the parallelism between analysis results and biology sense descended in inappropriate models. The
proposed method presents universality for the two prokaryotes and the two eukaryotes. [Conclusion) The

analysis suggests that the error-correction coding model of communication engineering can be used to ana-
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lyze genetic sequences which contain error-correction mechanism,and it provides instructions to use error-

correction coding theory for further study in biological field.

Key words: error-correction coding; convolutional code;short-range dominance;codon
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Average code distances of the 4 model organisms near the

start codons of the ORFs based on (6,3,1) convolutional model
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