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Gauge Invariance of the logikelihood
functional — Lie-group theory & biology

Gauge invariance plays an important role in manysual
theories. In a broader sense it can be defined as the irsarian
of an observation with respect to changes of i ern
variables. In cell biology, one often faces a simgewblem.
Due to limitations in the available experimentalajaisually
only a small fraction of the relevant protein camcations
can be measured.

To model cellular reaction networks, it iIs commonutse
ordinary differential equations (ODE). Therefore ontler to
find gauge invariances in these systems, Lie-grbapriy can

be applied. In many cases such an analysis yielsngyry
transformations on the internal variables, i.e. theEQiates
corresponding to the cellular concentrations, whichnot
affect the observed quantities. Thus, the log-lilaaih
functional Is Invariant under these transformatioi$e
symmetries can then be used to reduce the number of
parameters.
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