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Regulation mechanisms of transcription termination in procaryotes are not clearly understood.
Escherichia coli is known to have two transcription termination systems: 'rho-independent’ and 'rho-
dependent’ terminations. Rho-dependent termination requires the involvement of the rho protein, but
this does not seem to be a universal mechanism in procaryotes since no rho homologs have been found
in some of the completely sequenced genomes. The rho-independent termination is thought to involve
the formation of an RNA hairpin in the nascent transcript that causes the polymerase to pause in
elongation.

We attempted to identify RNA hairpins by calculating free energy values from these sequences.
The free energy of 3’-flanking region of ORFs were systematically computed in the complete genome
sequences of Haemophilus influenzae Rd [1], Mycoplasma genitalium [2], Mycoplasma pneumoniae
[3], Synechocystis PCC6803 [4], Methanococcus jannaschii [5] and Escherichia coli K-12 [6] , using
“RNAfold” [7], a program for RNA structure prediction. These values were used to characterize the
use of hairpin formation for transcription termination in these species. As a control, the sequence of
Saccharomyces cerevisiae [8, 9], the only completely sequenced eucaryotic genome, was also analyzed
by the same method.

Escherichia coli K-12 and Haemophilus influenzae Rd had a sharp drop in free energy at 30bp
downstream of the stop codon, accounting for the abundance of hairpin-forming genes. However, no
obvious drop at the same position was observed for Mycoplasma genitalium, Mycoplasma pneumoniae,
Synechocystis PCC6803 and Methanococcus jannaschii, implying that those species rely on hairpin
formation less often for terminating transcription. Since no rho-factor gene has been reported in these
species, it is unlikely for them to have a 'rho-dependent’ termination system. These observations lead
us to suspect the existence of alternative mechanisms for transcription termination.
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Figure 1: Free energy of 3’-flanking region of complete genomes
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