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Analysis of Repetition Structure in Huge Sequences
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We developed an algorithm for enumerating frequent approximate string patterns,
and proposed a method of extracting occurrence regions of the enumerated patterns as a method of
extracting interspersed repetitive elements in a huge sequence like a DNA sequence. Patterns of proposed
methods have occurrences of clear boundaries, so there is little chance to count essentially the same
region more than once. Furthermore, our enumeration algorithm runs very fast and with small memory.
According to our empirical results using human chromosome 21, a half of the known Alu regions, which are
famous interspersed repetitive elements, is extracted as occurrence regions of 100 representative
patterns that were selected from enumerated frequent approximate patterns.
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abcbacbacbabbacbeb

ab-cb abcbacb acbacb abbacb acb-cb

optimal alignment: abacb ab--acb a-bacb ab-acb a-bacb

score: 3 3 4 4 2
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Exact 306,662 [12,25] 13 Exact 71.4% 1.1% 42.4% 3.2%
ESFL00-0G.C 55,250,250 | [100,383] 152 ESFL00-0G.C 100.0% 6.9% 96.4% 33.1%
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ESFL00-2G.C 105,466,125 | [100,369] 191 ESFL00-2G.C 100. 0% 9.8% 94.1% 46.4%
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