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GUnABGVrADMjRUBGUAAACK- — - — nUVAABGVBBER:CKjr— - - ZjQFEPBI- nUAABHXFSXBEQnEPGG
VAACIZNjNjQAEP- — — GWUCI- nUVBAAC])- - - — — - WrDNjQFDNjNjQUFSAADL- — — — XSEOEK- —
— ZjQGDNjPII- nUNAADMnVGACIZ{NjPBFUCAABFUDNAABFSjACK- - — ZjQAEP- — - — GWEBGX- — -
DNjOjL- - — — XIERnDMjT DM AABFSIABFTPBFUCAAABEPNJ- nVSADOjMiSQADMTWAAC]r— — — — nU
JAAADLnVDBFSDBEOBJrj— - - — - YjMjSUBFSABEQNFSnADNjPjHXSFSDACKj- — nWJBGVnADM ;S
DABGUBAAC)- - - — — - XJEQ- - ERjCKj- — nWSBHXQFSSBFSNACIZPFGWACI- jSWBEQVEODK- — —
— jRBBHXAFTJ- - AAACJrj- - — - - YjMijSWBFSXBFTSBAAACKj- — - — - YjLnWCCK- - — YiNjQVFS
DACI- nVBADLnVJBFRABHXjEOYK- — — ZjPBIYjMjSSABGUCABFTYLnWCCAABHX|DOJL- - — — CHXnF
TAABEPJGVRACHYjKj- - - — — — ZGVBACHYLnVBBFSAABHjHXWFSAACKj- - — — — - XjEOJ- - - -
— - YFKjtj- nVGADNjPYHXjFUZGVAABFRjBGWBDNjQAEPHXI- jRABH- - GVJAEOJL- - — YjL- - — -
HYVKj- - - - — - WPDMRFCHYjL- - - — BGWjCIZPNGWAC]- - - — — - XIZjNjOjLnW VBGWODL- -
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jRBBGVKBFTrAAADNjNjQFFSWADL- — - - YGWjCK- - — — jUCJ- - AABHjGVWACKj- - — - — — XWE
QKFSjADNjQKEQTFTAABERNCKjrj- nVLABHWGVKBEOUJ- — - — — YjMnUJjAADN{OJL- - - — XW
ERKCK- - - - jTJABEOTJ- - - — — - XBEQNEQjFS— BFTABAACJ- nVEADMjRYCKj- - - — — - AIZjQ
JEQXFSRADL- - — — jHAJ- — — — — - JHXXFRQBGWjCK- - — ZjOjMjTCAADL- - - — XDEPRI- jT - -
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HXPEQYFS- - — — ACK- - - YjMjR- - - CKj- - — - - YjMjTjRjJAAADMjUYCAAACL- — — YjL- - — -
XGFTDLAAADLnWHDL- - — — YIYjLnV—- — - ACL— - - — Y= — = Jr— — — ZjOjK- - — ZjQjDNjPMGWYCI
~ JRLBHLHYGK- - — — JTAAAABFTDLAAAC]- — - — — YjL- - - - LGV- — — ADMj
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GWGDMjSMADNjOjMjTEPAABGVABEO- K- — — ZjPLIZjNjPHJ- - — — — - XAEOFK- - - YjMjRjDMn
VACHYJL- - - - XMEPNJ- - nViBFTAABEQAERODMnUjAABGVNBEQJERXCK- - - - jRYCI- jTD
ABEPAGWYDLnWMCJrj— — - — — - XjDNJPAIY{MjSOACIZjPAHV]- - nWJCKjr— — — — JTRABFTJABEPEI-
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Fig. 2 Candidate sequence examples generated by computer
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GENOMIC DATA MINING BASED ON
SYMBOLIC EVOLUTIONARY DYNAMICS
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ABSTRACT A novel model of genomic data mining and a corresponding algorithm for pattern discovery were pro-
posed. The model consists of six units such as artificial genome, artificial proteome, evolutionary operation, evolutionary
control, pattern matching and termination judgement. The abstract algebraic structure is described by lattice set configu-
ration and finite state automata dynamically. The candidate string sequence is generated by evolutionary algorithm with
symbolic dynamics. The degree of evolution is controlled by metaevolution mechanism and expressed by rough sets. The
pattern matching procedure is implemented by syntatic pattern recognizer and grammar inference. Termination judgement
is dependent on concret problem solving paradigm. T he algorithm is with the cycle type of implicit parallation and popula-
tion searching. The data structure focusses on coarse grained symbolic information processing and modular programming
oriented to semantics. With the application of the above-mentioned artificial life techniques, candidate symbolic sequences
have been automatically produced by computer system and “ real” amino-acid sequence obtained among them. The experi-
mental result shows that the computational method proposed and implemented here is helpful to the building of unified

computational theory of bioinformatics in the genomics level and development of application systems.
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