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Even though there is a huge interest in the bickdgcommunity, the global defence
response model in plants for simulation purposesnu been developed so far. One of
the reasons is the mechanism complexity. Moreamdhis particular case, there is only
one publicly available experimental dataset withetiseries longer than two time points
per gene expression, which makes the model conisinudifficult.

For these reasons, having in mind that there i hdamain knowledge available, the
only feasible approach to construct the model wiroet to be manual development by
biology experts. After thorough search for appraggimodelling formalism, we have
selected Hybrid Functional Petri Net (HFPN) [1]cgnt combines the intuitive graphical
representation and the Ordinary Differential Equagicalculations.

Basically, the manually developed HFPN model corst&i6 biological reactions, where
each differential equation describes one reactianh ¢ontains one speed rate parameter.
Moreover, there are 10 inhibition threshold pararseto estimate. The output of the
model is 61 time series data with 1000 time paingt represent dynamical behaviour of
biological molecules when the virus attacks theplHaving such a complex model with
61 differential equations that represent each biodd molecule and 56 unknown
parameters in total, the manual parameter estim&digatisfy the biological expectations
was unattainable. Moreover, the set of solutionsfigite.

To overcome this problem, we have to compute thalugen of this system with
different values of parameters. This enables ubdate the values of parameters that
violate the minimal number of constraints. The ¢@ists are provided by the experts
and represent unary and binary biological molecuédations. More specifically, the
constraints are limited only to the output, i.endiseries of 61 biological molecules. If
the simulation results do not match expert expextat the model and the constraint
definitions are revised and the optimization par@mgearch is repeated.

Finally, the system yields both simulation resaltsl optimized model parameters, which
provide an insight into the biological system.

Our constraint-driven optimization approach allofws an efficient exploration of the
dynamic behaviour of the biological models and a®oeases their reliability.
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