Molecular descriptors based on automorphism data
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Chemical structures are represented by colored graphs with vertices (atoms) given here by
one of three elements (C, N, O), and edges (bonds) given here by one of four bond types
(single, double, triple, aromatic). The complete automorphism group of such chemical
structure graphs is determined [1,2] and evaluated by functions in the programming
environment R [3].

Molecular descriptors based on automorphism data comprise symmetry and entropy
measures, as well as roots of graph polynomials. For instance, the orbit polynomial [4] has
been defined by orbit data for vertices and edges obtained from the automorphism group of
a graph. A previous work using this concept for exhaustive sets of isomeric alkanes [5] is
extended to coloured graphs (CHNO molecules). Such descriptors can be used together
with others [6,7] for QSPR (quantitative structure property relationships) models for the
prediction of molecular properties and class memberships. QSPR models have been
created by linear PLS regression optimized and evaluated by the strategy repeated double
cross validation [8].
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