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similarly distinct structures appeared, representing yet earlier phases. The
most notable intermediate substructure was a pairing between the 5' end of
the molecule and nucleotides in the antisense target structure [Shapiro et al.,
2001c]. This interaction would not only prevent the translational activating
interaction from forming, but it would directly prevent the antisense target
structure from forming as well. Thus, unlike the other mechanisms of
inactivation, this novel pairing provided a direct, steric block to both
functions of the active structure. Moreover, phylogenetic analysis revealed
that the interaction was extremely conserved across the entire hok family by
significant numbers of compensatory base changes within the stem.

1.5 Conclusions

The massively parallel Genetic Algorithm seems to have great potential
for the exploration of RNA folding pathways. When conditions for folding
within the algorithm are adjusted to match those of experimental
environments, the algorithm appears to report similar results to the original
experiments. The strength of this approach is that, once one has correctly
adjusted the computational system to match the biological system, the
simulation can provide a wealth of information that would be difficult to gain
from experiments alone. The algorithm offers the opportunity to catch
detailed glimpses of intermediate structures that are challenging to capture
and directly analyze experimentally. One could employ this capability either
for verification or for prediction of the dynamic structural details of a
molecule's behavior. In actuality, a combination of both approaches seems
most useful. The most effective use of the algorithm is not in a vacuum, but
as applied to a system about which there already exists some information.
Algorithmic, experimental, and phylogenetic analyses can then mutually
support and extend one another.

The methods described here illustrate the importance of having a variety
of effective ways of visualizing the same data from many perspectives. The
GA deals with a complex system and generates a large amount of data very
rapidly. The various levels of abstraction and compression of this data into
numerical and graphical representations are crucial for making sense of it all.
Stem Trace has proven to provide some of the most valuable of these
representations, and has been indispensable for the generation of these
results.
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Many hold the view that the folding process of RNA is hierarchical, that
primary sequence first defines secondary structure, and that tertiary structure
subsequently forms as a consequence of secondary structure. If this is the
case, analyses of such systems as are described here can be carried out on
each level independently, and maintain validity. However, full understanding
of a system is only possible with the integration of analyses on all three
levels. Thus, future directions with the GA should include an increase in its
ability to consider the contributions of tertiary structure, as well as the
analysis of GA-generated data by methods designed for tertiary structure
analysis.
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