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1 Introduction

Although the Shine-Dalgarno (SD) sequence is widely accepted as the signal sequence for ribosome-
mRNA binding in procaryotic translation initiation, this sequence is not well conserved among genes
within or among species. This is especially striking in Mycoplasma genitalium, where no obvious
conserved sequence can be observed upstream of start codons. The exact significance of the different
SD sequences in the translation initiation process is still not well understood.

We have conducted computer analyses of the complete genome sequence in several bacteria to
investigate how the sequence patterns correlate to different conditions. Sequences from the Gen-
Bank database were used for the analyses. Our results suggest the possible existence of alternative
translation initiation mechanisms which do not utilize Shine-Dalgarno sequences.

2 Summary and Conclusions

e We have calculated entropy values of translation initiation sites in genes classified according
to the start codon used(AUG, GUG or UUG). The results show that entropy values near the
start codon tend to be much lower in genes which use GUG or UUG rather than AUG(Figure
1). This suggests that these genes require less conservation in the Shine-Dalgarno sequence,
possibly because of an alternative mechanism for translation initiation. The same tendencies
exist in H.influenzae and Synechocystis PCC6803.

e We scanned the sequences with respect to potential of hybridization with the 3’-terminus of
16SrRNA, an process which is thought to be essential in translation initiation. Here, the variation
in free energy was calculated along the mRNA sequence in a window function to infer the likely
hybridization site.

All genes annotated in the complete genome sequences of F.coli, M.genitalium, H.influenzae and
Synechocystis PCC6803 were used for this analysis. In FE.coli and H.influenzae, a drop in free
energy is observed around position -14, implying conservation of the SD sequence. However, no
significant drop can be seen in M. genitalium or Synechocystis PCC6803 (Figure 3).

e To investigate the possibility of an alternative sequence pattern to account for the lack of SD
sequences in M. genitalium, triplet frequencies around the start codon were analyzed. Normalized
frequency values were used to account for local triplet bias.
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Figure 3

An outstanding peak in the frequency of the triplet “TAA” was observed between positions -27 to
-4 (Figure 2). The fact that the complementary triplet “TTA” does not exist in the 3’-terminus
of 16S rRNA of M. genitalium leads us to suspect the existence of an alternative mechanism for
procaryotic translation initiation.
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