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We have developed a fast and sensitive method to automatically discover representation

models for functional sites within DNA sequences. In the method, functional sites are repre-

sented as a stochastic model called hidden Markov model (HMM) [1] whose network topology is

left-to-right. HMM has some advantages of description over conventional representation mod-

els such as weight matrix [2] and regular expression [3]. The method consists of the following

steps (Fig. 1): (1) selection of signi�cant subsequences; (2) classi�cation of the subsequences

into groups of functional sites; (3) assignment of characteristic base length for each group; (4)

determination of HMM for each group. We have applied the method to automatic discovery

of hidden Markov representations for functional site within human promoter sequences. The

method discovered 40 representation models with characteristic base lengths. Some of them cor-

responded to TATA box (Fig. 2), CAAT box (Fig. 3), GC box, Cap site, CT signal, Octamer,

�B and ATF. To validate the method, we have applied the models to recognition of functional

sites within the promoter sequences. As results, recognition accuracy of TATA, CAAT and GC

box were 85.4, 75.8 and 77.2%, respectively. This indicates that good representation models

for functional sites has been obtained by the method.
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Figure 1: Schematic diagram of the method
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Figure 2: An HMM representing TATA box
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Figure 3: HMMs representing CAAT box


