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Figure 2: DnaK synthesis after heat shock. Values are normalized to the maxi-
mum value of wild type. (◦) Data for wild type, (¦) Data for fstH null mutant,
(solid line) Simulation results. Data taken from [12].

Description of the Reduced Order Heat Shock
Model

Although the detailed modelling of the heat shock response involves nonlinear
equations with a level of complexity that cannot be analytically tractable, we
found that the basic functional modules in this response, and their qualitative
behavior, can be fully captured by a simplified model whose components are ex-
posed in what follows. For ease of notation, we will denote the chaperones by D,
the protease by F , the σ32 by S and the unfolded proteins by Uf . Furthermore,
we refer to the total quantity of X by Xt and the free quantity of X by Xf . As
in the full heat shock model, we will assume that D is produced at a rate Kd

and is degraded at rate αd. D can reversibly bind to the sigma factor S or to
the unfolded protein Uf. In turn, the level of free sigma Sf influences the rate
of transcription of protein D. The sigma S itself is produced at a temperature
dependent rate η(T ) and degraded through a regulated mechanism involving D
and F . The proteins are folded through the interaction with D and unfolded
with a temperature dependent rate K(T ). The chemical reactions describing
this network are naturally divided into two categories- fast and slow. The fast

10


