Computational determination of enzyme reaction mechanisms
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High and Low throughput experiments
generate time series of multiple chemical
species
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Is it possible to infer a potential reaction
mechanism in a few steps?
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Biochemical pathways are composed of
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elementary chemical reactions
C—->S+E

S—-P :>
C— P+E

Enzyme E catalyzes the conversion of
Substrate S into Product P

Rate of change of chemical species
with time can be represented as
polynomials with law of mass action kinetics
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Each reaction function represents
an elementary chemical reaction

Our method deduces a mechanism
by systematic selection of chemical
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5 Selection is driven by
Information Criterion C,,

reactions from a dictionary of reactions
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q = No. of chemical reactions,
N = No. of time points x No. of species
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*Our method has identified optimal experimental
conditions to obtain maximal information

*Very robust to noise - 85% accuracy even in the
presence of 45% noise in the data
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7 | Future directions

*Analyze the effect of missing

chemical species

*Include allosteric kinetics in addition

to mass action kinetics

* Apply to complex biochemical pathways
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