220 No. 109 W ashio et al. Stem Lo op Structures in the B : subtil is Genome and Their Roles in the T ranscription Mac hinery T ak anori W ashio 1 Kei Asai 2 Kazuo Koba y ashi 2 washy@sfc.keio.ac.jp asai@bs.aist-nara.ac.jp kazuok@bs.aist-nara.ac.jp Naotak e Ogasa w ara 2 Hiroki Y amamoto 3 Jun-ic hi Sekiguc hi 3 nogasawa@bs.aist-nara.ac.jp ymmthrk@giptc.shinshu-u.ac.jp jsekigu@giptc.shinshu-u.ac.jp Ken-ic hi Y oshida 4 Y asutaro F ujita 4 kyoshida@bt.fubt.fukuyama-u.ac.jp yfujita@bt.fubt.fukuyama-u.ac.jp Masaru T omita 1 mt@sfc.keio.ac.jp 1 Lab oratory of Bioinformatics., Keio Univ ersit y 5322 Endo, F ujisa w a 252, Japan 2 Graduate Sc ho ol of Biological Sciences, Nara Institue of Science and T ec hnology , Nara, 630-0101, Japan 3 Departmen t of Applied Biology , F acult y of T extile Science and T ec hnology , Shinsh u Univ ersit y , Nagano, Japan 4 F acult y of Engineering, F ukuy ama Univ ersit y , F ukuy ama, 729-0292, Japan Keyw ords: B. subtilis , transcription termination, stem lo op, hairpin formation 1 In tro duction In the rho-indep enden t mec hanism of transcription termination, the elongation pro cess of RNA p oly- merase is b eliev ed to b e terminated b y a stem lo op in the secondary structure of the mRNA follo w ed b y a p olyU signal. On the other hand, Northern h ybridization exp erimen ts recen tly rev ealed that man y termination sites are \inde�nite", due to the fact that RNA p olymerases of B. subtilis some- times \read-through" the termination sites. In this study , w e analyzed the n ucleotide sequences of all termination sites of B. subtilis that could b e iden ti�ed b y Northern h ybridization. 2 Metho d and Results W e systematically computed the free energy v alues of mRNA secondary structures at those sites in order to detect stem-lo op structures for rho-indep enden t termination. No apparen t di�erence in n ucleotide sequence w as found b et w een \de�nite" and \read-through" terminators. Ho w ev er, w e did �nd that some of the \read-through" terminator sequences w ere lo cated near the start co don of the subsequen t gene (Fig. 1). This �nding suggests that these terminator sequences ma y ha v e a role in the transcription initiation of the subsequence gene, since stem lo op structures are kno wn to act as regulators of transcription initiation for some genes, suc h as bglP [1] and S-b o x [2] and T-b o x families [3, 4]. Based on these results, w e concluded that some of the \read-through" ev en ts result from the stem lo op acting as initiator of transcription.

No. 109 W ashio et al. 221 Figure 1: Lo cation of terminator sequences. References [1] Kruger, S., Gertz, S. and Hec k er, M., T ranscriptional analysis of bglPH expression in Bacil lus subtilis : evidence for t w o distinct path w a ys mediating carb on catab olite repression, J. Bacteriol , 178(9):2637-44, 1996. [2] F rank, J.G. and Tina, M.H., The S b o x regulon: a new global transcription termination con trol system for methionine and cysteine biosyn thesis genes in Gram-p ositiv e bacteria, Mol. Micr obiol. , 30(4):737{49, 1998. [3] Grundy , F.J. and Henkin, T.M., Conserv ation of a transcription an titermination mec hanism in aminoacyl-tRNA syn thetase and amino acid biosyn thesis genes in gram-p ositiv e bacteria, J. Mol. Biol. , 235(2):798{804, 1994. [4] Grundy , F.J. and Henkin, T.M., tRNA as a p ositiv e regulator of transcription an titermination in B. subtilis , Cel l , 74(3):475{82, 1993.