208 No. 103 Saito and T omita On Negativ e Selection Against A TG T riplets Near Start Co dons in Arc haebacterial Genomes Rin taro Saito 1 ; 2 Masaru T omita 1 ; 3 rsaito@sfc.keio.ac.jp mt@sfc.keio.ac.jp 1 Lab oratory for Bioinformatics 2 Graduate Sc ho ol of Media and Go v ernance 3 Departmen t of En vironmen tal Information, Keio Univ ersit y , 5322 Endo, F ujisa w a Kanaga w a 252-8520, Japan Keyw ords: translation initiation, start co don, Shine-Dalgarno sequence 1 In tro duction T ranslation initiation mec hanisms in eubacteria and euk ary otes are quite di�eren t. In eubacteria, rib osome binds directly to the Shine-Dalgarno sequence lo cated sev eral bases upstream of the start co don. In euk ary otes, on the other hand, rib osome binds to the CAP structure lo cated at the 5’ end of mRNA, and scans the mRNA un til it �nds the start co don. Ho w ev er, the translation initiation mec hanism of arc haebacteria is not at presen t clearly understo o d. W e ha v e previously sho wn that extra A TG triplets near start co dons can confuse the translation initiation pro cess and thereb y b e negativ ely selected in b oth eubacterial and euk ary otic genomes [3]. Ho w ev er, decreasing patterns of frequencies of A TG triplets in eubacteria are symmetrical around start co dons (Fig. 1(a)), whereas those of euk ary otes are asymmetrical (Fig. 1(b)), presumably due to some di�erence in the translation initiation mec hanisms. In this w ork, computer analyses of the frequency of A TG triplets around predicted start co dons in four completely sequenced arc haebacterial genomes w ere conducted in order to infer ho w rib osomes recognize translation initiation sites. Figure 1: F requency of A TG triplets around start co dons in (a) E. c oli (eubacteria) and (b) S. c er evisiae (euk ary otes).

No. 103 Saito and T omita 209 2 Results and Discussion Among the sp ecies in v estigated, P.horikoshii and M.jannaschii sho w ed asymmetric patterns with stronger A TG depletion b efore start co dons (Fig. 2(a)-(b)), whic h are similar to the euk ary otic pattern. This observ ation implies that these sp ecies emplo y scanning of the mRNA from the 5’ to the 3’ direction in the pro cess of translation initiation. On the other hand, w e ha v e found that these arc haea ha v e SD-lik e sequences, whic h are complemen tary to the 3’ end sequence of 16S rRNA [2]. These t w o results, giv en sim ultaneous consideration, lead us to conclude that these arc haea probably use a h ybrid mec hanism [4]; their rib osome scans the mRNAs from the 5’ to the 3’ direction, then the 16S rRNA binds to the SD-lik e sequence of the 5’ UTR. In A. fulgidus and M. thermo autotr ophicum , there app ears to b e no signi�can t A TG triplet de- pletion (data not sho wn). One p ossible explanation for this �nding is that these sp ecies ha v e short 5’UTRs, as in the case in some other arc haebacteria [1]. Th us, in these sp ecies, A TG triplets b efore start co dons are not often transcrib ed and ha v e not b een the sub ject of negativ e selection. Figure 2: F requency of A TG triplets around start co dons in (a) P. horikoshii and (b) M. jannaschii . Ac kno wledgemen ts This w ork is supp orted in part b y a Gran t-in-Aid for Scien ti�c Researc h on Priorit y Areas, \Genome Science", from The Ministry of Education, Science, Sp orts and Culture in Japan. References [1] Keeling, P .J. and Do olittle, W.F., Arc haea: Narro wing the gap b et w een prok ary otes and euk ary- otes, Pr o c. Natl. A c ad. Sci. USA. , 92(13):5761{5764, 1995. [2] Osada, Y., Saito, R., and T omita, M., Analysis of base-pairing p oten tials b et w een 16S rRNA and 5’ UTR for translation initiation in v arious pro cary otes, Bioinformatics , 15:578{581, 1999. [3] Saito, R., and T omita, M., On negativ e selection against A TG triplets near start co dons in euk ary otic and pro cary otic genomes, J. Mol. Evol. , 48:213{217, 1999. [4] Saito, R., and T omita, M., Computer analyses of complete genomes suggest that some arc hae- bacteria emplo y b oth euk ary otic and eubacterial mec hanisms in translation initiation, Gene , 238(1):79{83, 1999.