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Abstract.

The basic idea underlying this paper is the question whether

cooperativity in biologically important ligand-receptor

interaction could in some cases be accompanied by a violation

of detailed balance. The problem is not settled decisively.

However, we present the thorough mathematical treatment of a two

site model that includes both, stable steady state solutions

either fulfilling or violating detailed balance. Violation

of detailed balance leads to numerous additional types of

solutions allowing interesting new binding mechanisms. The

binding curves belonging to these solutions are similar to

experimental ones and we have developed the formalism for a

quantitative comparison between experiment and model. The

application to an example is given in a subsequent paper.

The model has a second interesting aspect. It is very

suitable as an approximation to those cases where a genuine

steady state is absent, i.e. it describes metastable non-

equilibrium states in which detailed balance may be violated.

In addition we show that the maximum information obtained from

a measurement of the saturation fraction function is insufficient

to determine all binding parameters of molecules with two or

more interacting binding sites.


