Automatic Discov ery of Hidden Marko v Representations for

F unctional Sites within DNA Sequences

T etsushi Y ada

1

Y asushi T otoki

2

yada@tokyo.jst-c.go.jp totoki@idas.imslab.co.jp

Masato Ishik a w a

3

Kiyoshi Asai

4

ishikawa@trl.mei.co.jp asai@etl.go.jp

1

Japan Science and T echnology Corp oration (JST)

5-3 Y onbanc ho, Chiyo da-ku, T oky o 102, Japan

2

Information and Mathematical Science Lab oratory

, Inc.

2-43-1 Ikebukuro, T oshima-ku, T okyo 171, Japan

3

Matsushita Electric Industrial Co.,Ltd.

4-5-15 Higashi-shinagawa, Shinagaw a-ku, T okyo 140, Japan

4

Electrotechnical Lab oratory (ETL)

1-1-4 Umezono, Tsukuba 305, Japan

W e have develop ed a fast and sensitive metho d to automatically discov er representation

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

sented as a sto chastic mo del called hidden Markov mo del (HMM) [1] whose netw ork top ology is

left-to-right. HMM has some adv antages of description over conventional representation mo d-

els such as weight matrix [2] and regular expression [3]. The metho d 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. W e hav e applied the metho d to automatic discovery

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

method discov ered 40 representation mo dels with characteristic base lengths. Some of them cor-

responded to T A T A b ox (Fig. 2), CAA

T b ox (Fig. 3), GC b ox, Cap site, CT signal, Octamer,

�B and A

TF. T o v alidate the metho d, we hav e applied the mo dels to recognition of functional

sites within the promoter sequences. As results, recognition accuracy of T A T A, CAA

T and GC

box were 85.4, 75.8 and 77.2%, resp ectively

. This indicates that go o d representation mo dels

for functional sites has b een obtained by the metho d.

Figure 1: Schematic diagram of the metho d

Ac kno wledgemen t

This work was carried out as a part of ALIS (Adv anced Lifescience Information System) pro ject

for genome analysis by Japan Science and T echnology Corp oration (JST).

References

[1] A. Krogh, M. Brown,. I. S. Mian, K. Sj� olander and D. Haussler, \Hidden Markov Mo dels

in Computational Biology

, Applications to Protein Mo deling", J. Mol. Biol., V ol. 235, pp.

1501-1531, 1994.

[2] M. Gribsko v, R. L � uthy and D. Eisenb erg, D, \Pro�le Analysis", In Metho ds Enzymol, V ol.

183, pp. 146-159, 1990.

[3] A. Bairo ch, \PROSITE: A Dictionary of Sites and Patterns in Protein", Nucleic A cids

Res., V ol. 20, pp. 2013-2018, 1992.

Figure 2: An HMM representing T A T A b ox

Figure 3: HMMs representing CAA

T b ox