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In metabolomics the identity and role of low mass
molecules called metabolites that are produced in cell
metabolic processes are investigated. These make them
valuable indicators of the phenotype of a biological sys-
tem. The ‘Metabolite Space’ is the total chemical uni-
verse of metabolites present in all compartments and in
all states from any organism. These molecules exhibit
common features that form what can be called ‘metabo-
lite likeness’. Here, we focus on the human metabolite
space, including both endogenous and exogenous (such
as drug) metabolites. In order to analyze the ‘Metabolite
Space’, we collected data from the Human Metabolome
Database (HMDB) [1] which is a comprehensive data-
base for human metabolites containing over 7000 com-
pounds that were identified in several human biofluids
and tissues. As there still remain many compounds to
be identified that lay outside the boundaries of this
known space, exploring this unknown region is crucial
to evaluate ‘metabolite likeness’.

In order to expand ‘Metabolite Space’ in our approach
we employed the Retrosynthetic Combinatorial Analysis
Procedure (RECAP) [2] to generate new molecules that
possess features similar to those present in metabolites,
however in other (but still likely) rearrangements. We
studied how discernible these new molecules are from
real metabolites and, hence, whether synthetic organic
chemistry reactions are indeed able to expand the
known universe of metabolites. We further studied the
new chemistry present in the expanded metabolite space
by looking at Murcko assemblies [3], ring systems and
other chemical properties. The new metabolite space is
compared to other small molecules, such as those
obtained from the ZINC database, that are not metabo-
lites. By combining all the above analyses we expect to
characterize better the metabolite space, and further-
more, to predict the metabolite-likeness of a molecule
and to understand its immanent properties.
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