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Abstract and background

Natural control systems are paragons of
optimality. Over millennia, these architectures
have been honed to achieve robust regulation of
amyriad of processes at the levels of genes,
proteins, cells, and entire systems. One of the
more interesting aspects of these circuits, and

S h ed d i ng Light o n one of the challenges for control research, is

unravelling the multi-scale, hierarchical control

h C t I f that achieves robust performance in the face of
t e 0 n PO o stochastic perturbations. These perturbations

arise from both intrinsic sources (e.g., inherent

Ci Pcad ia.n R hyth m s: variability in the transcription machinery), and

extrinsic sources (e.g., environmental

F r’o m G e n es to ce I Is fluctuations). Robustness in key performance

variables to particular perturbations is shown to

to Syste m S be achieved at the expense of strong sensitivity
to other perturbations. An exquisite example of
such robustness is the timekeeping in circadian
neurons. This example will be used to illustrate

. the challenges in reverse engineering biological

F rlan c I S J Doyl e I I I circuits. Furthermore, this example will reinforce
the talk’s title; namely, the importance of
analyzing complex behaviours in nature at
multiple scales to achieve "systems" level
understanding.
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