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The transformation of the information coded in the DNA to the mRNA,
protein, and finally to the phenotype of a living organism is often called
the gene expression process. It is a complex biochemical process. How-
ever, it can also be viewed as a computational process that involves a
sequence of representation transformations. Representation transfor-
mations are often used in many fields for solving problems efficiently.
Therefore, these transformations in gene expression allude to intriguing
computational roles in genetic adaptation, search, and evolvability.

This special issue on the Computation in Gene Expression is an early
effort to consolidate our understanding. It came out of the Genetic and
Evolutionary Computation Conference (GECCO), 2000 workshop on
this topic. This issue contains three papers. The first paper by Kargupta
presents an analysis of genetic code-like representation transformations
(GCTs) and their possible role in scalable genetic learning and search.
It identifies some GCTs that convert the exponentially long Fourier rep-
resentation of some nontrivial functions to an exponentially long rep-
resentation with only a polynomial number of significant terms. This
suggests the possibility of constructing efficient and approximate rep-
resentations through GCTs in genetic learning and search. The second
paper by Kennedy and Osborn offers a perspective of gene expression as
a mechanism to parse a genomic language for constructing the pheno-
type. It develops a model of artificial cellular metabolism—spider—that
expresses the operons encoded in the genome. The final paper by Sil-
vescu and Honavar offers a perspective from a different angle. It takes
a data driven approach to understand gene expression. It reports de-
velopment of a boolean network-based model of a genetic regulatory
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network. It is interesting to note that in their boolean network the ex-
pression of any gene can depend on that of at most k genes. On the other
hand, the paper by Kargupta shows that at least for some functions and
GCTs, only the interactions between k genes for small values of k are
significant. These three papers represent the growing body of literature
on the computation in gene expression based on simulation, analytical,
and data driven techniques.

We hope that this effort will contribute toward further understanding
of the computation in gene expression.


