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To analyze the evolutionary dynamics of a mutant population in an evolutionary experiment, it
is necessary to sequence a vast number of mutants by high-throughput sequencing technologies.
Particularly, we focus on the single-molecule real-time (SMRT) sequencing technology [1],
which enables rapid and parallel analysis of multikilobase sequences. However, the observed
sequences as "circular consensus sequences (CCS)" obtained by the SMRT sequencing include
many random errors of base call. Therefore, if the SMRT sequencing is applied to analysis of a
heterogeneous population of various mutant sequences, it is necessary to discriminate between
true bases as point mutations and random errors of base call in the observed sequences, and to
subject the sequences to error-correction processes [2]. To address this issue, we have developed
a novel method of error correction based on the Bayesian theory with the Potts model and a
maximum a posteriori probability (MAP) estimation. The available information for error
correction is (1) "quality scores" which are assigned to individual bases in the observed
sequences [3] and (2) a spatial distribution of the observed sequences in sequence space [4]. The
computer experiments of error correction of artificially generated sequences supported the
effectiveness of our method, showing that 50-90 % of errors were removed. Interestingly, this
method is analogous to a probabilistic model based method of image restoration developed in
the field of information engineering [5].
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