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State transition of living cells and time series analyses
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Several mathematical models based on systems of ordinary differential
equations (ODEs) have been proposed for the representation of RNA
interference (RNAi) dynamics. These consist of equations for molecular
elements involved in RNAi, and so there are many real-value parameters
that must be optimized in order to identify the models. They also have many
‘hidden  variables', which cannot be observed directly by
experiment. Calculation of the values or profiles of the hidden variables is
generally difficult, if not impossible, and identification of the ODE models is
also quite difficult in this situation.

We show that the simplified logistic Lotka-Volterra model, which is one of
the most well-established ODE models for biological and biochemical
phenomena, can represent RNAi dynamics as a predator-prey system that
models the apoptosis of HeLa cells by small interfering RNA (siRNA).
Although there is a hidden variable, the values can be determined, or made
visible as dynamic profiles of RNA decomposing effects of siRNAs. Model
parameters correlate highly with the total effect of the siRNA.
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