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There are numerous examples of morphogen gradients controlling long range signalling in developmental
and cellular systems. Since its conception in 1952, Turing's paradigm model for pattern formation has been the
subject of numerous theoretical investigations. The investigations of this thesis demonstrate that the behaviour
of Turing models profoundly changes on the inclusion of gene expression dynamics and is sensitive to the
sub-cellular details of gene expression. Furthermore, they also highligte that domain growth can no longer
ameliorate the excessive sensitivity of Turing's mechanism in the presence of gene expression time delays.
These results also indicate that the behaviour of Turing pattern formation systems on the inclusion of gene
expression time delays may provide a means of distinguishing between possible forms of interaction kinetics,
and also emphasises that sub-cellularand gene expression dynamics should not be simply neglected in
models of long range biological pattern formation via morphogens. Finally, this study calls into question the
plausibility of the Turing mechanism for pattern formation in biology where robustness is a key requirement.
Turing's mechanism would generally require a novel and extensive secondary mechanism to control reaction

diffusion patterning.
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