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Abstract

parameter space and the dynamics simulation, the adaptive gene transcriptional regulation networks with thermal

Through the enumeration of the three-node gene regulatory network, the random sampling of the

robustness (namely temperature compensation) are found. The structural analysis of the thermally robust adaptive
networks shows that there are three basic structures that can achieve adaptive dynamics with thermal robustness,
and the complex adaptive networks with thermal robustness uses these three networks as the core skeletons. In
order to investigate the sensitivity of the adaptability of the three-node adaptive network to the changes of various
parameters in the network dynamics, the authors calculate the corresponding control coefficients of each parameter.
The clustering analysis of the control coefficients shows that the mechanism of the three-node functional network
to achieve thermal robustness is temperature isolation, that is, although all rate parameters in the network are
temperature dependent, only the generation and degradation rates of the output nodes deviate significantly from
zero and have opposite signs. Most thermal robustness is achieved by the antagonistic balance adjustment of the
output nodes.
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