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[Abstract]
Ribulose-1,5-bisphosphate carboxylase (RuBisCO) is an enzyme that catalyzes carbon
fixation reaction in the Calvin-Benson cycle. It is well known this carboxylation reaction step
has the isotope effect. To describe this reaction, we employed ONIOM-MD simulation. The
“FM20” cluster model [*! was referred to determine our QM part of ONIOM model, which
includes Mg?* ion, RuBP, CO2, Lys175, Lys177, Asp203, Glu204, His294, Lys334 and
KCX201. Since the difference between
FM20 cluster model and our model is
that all interacting part of RuBisCO unit
structure is included, we could look for
our model to provide us a more
quantitatively result.  Assuming the
reaction path from the inlet of CO; to the
product through the coordinate- complex
by Mg?*, the simulations are performed
on the several molecular configuration
models with fixing the geometries
between CO, and RuBP. And then, free
energies at these models are obtained to
determine the reaction rate constant, k, by
velocity of all atoms from trajectories.
Finally, the isotope effect o =
ki2coz/K13co. is computed with changing
mass of carbon.
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Fig. 1. Rubisco (2 large subunit and 2 small subunit).
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