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Post-genomic advances in bioinformatics have refined drug-design strategies, by focusing on
the reduction of serious side-effects through the identification of enzymatic targets. We con-
sider the problem of identifying the enzymes (i.e., drug targets), whose inhibition will stop the
production of a given target set of compounds, while eliminating minimal number of non-target
compounds. An exhaustive evaluation of all possible enzyme combinations to find the optimal
solution subset may become computationally infeasible for very large metabolic networks. We
propose a scalable iterative algorithm which computes a sub-optimal solution within reasonable
time-bounds. Our algorithm is based on the intuition that we can arrive at a solution close to the
optimal one by tracing backward from the target compounds. It evaluates immediate precursors
of the target compounds and iteratively moves backwards to identify the enzymes whose inhi-
bition will stop the production of the target compounds while incurring minimum side-effects.
We show that our algorithm converges to a sub-optimal solution within a finite number of such
iterations. Our experiments on the E.Coli metabolic network show that the average accuracy of
our method deviates from that of the exhaustive search only by 0.02 % . Our iterative algorithm
is highly scalable. It can solve the problem for the entire metabolic network of Escherichia Coli
in less than 10 seconds.

1. Introduction
Traditional drug development approaches focused more on the efficacy of drugs
than their toxicity (untoward side effects). Lack of predictive models that account
for the complexity of the inter-relationships between the metabolic processes often
leads to drug development failures. Toxicity and/or lack of efficacy can result if
metabolic network components other than the intended target are affected. This is
well-illustrated by the example of the recent failure ofTolcapone(a new drug de-
veloped for Parkinson’s disease) due to observed hepatic toxicity in some patients
9. Post-genomic drug research focuses more on the identification of specific bio-
logical targets (gene products, such as enzymes or proteins) for drugs, which can
be manipulated to produce the desired effect (of curing a disease) with minimum
disruptive side-effects20,24. The main phases in such a drug development strategy
are target identification, validation and lead inhibitor identification7.
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