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Knowledge about structure-activity relationship is fundamental in chemistry and related
fields. It is widely used for rational design of new compounds with desired properties. All
approaches of SAR rules extraction can be divided on two groups. Approaches of the first group
are based exclusively on compound structures and associated property values: frequent patterns,
emergent and jumping emerging patterns, matched molecular pairs, etc. They are fast and simple
but can be applied mainly to big datasets and classification problems and they are focused on
explanation rather than prediction. The second group of approaches are based on extraction of
SAR rules from computational models: QSAR, pharmacophore, molecular docking, etc. They are
more complex but building of predictive models creates confidence that structure-activity
relationship is observed and models captured it. These approaches can work with datasets of any
size. These make interpretation of computational models an attractive alternative in knowledge
mining from chemical datasets.

Recently the universal approach to structural interpretation of QSAR models was proposed
which can be applied for any QSAR models regardless used machine learining method and
descriptors [1]. We extended this approach and made it possible to estimate not only overall
fragment contributions but contributions of physico-chemical factors as well. The approach can be
illustrated by the following scheme :
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where A is a compound of interest, C — the fragment of interest whose contribution is to be
calculated, B — the remaining part of A after removal of C (counter-fragment). f() is a QSAR model.
W(C) — overall contribution of the fragment C. Ag, Ay, Ap, Aug — descriptors of the compound A
representing electrostatic, hydrophobic, dispersive and hydrogen bonding terms, correspondingly.
B — descriptors of the compound B. Wyg(C) — contribution of the fragment C regarding hydrogen
bonding effects.

The approach was implemented as the open-source standalone software tool SPCI with GUI and
available on http://qsar4u.com/pages/sirms_gsar.php. It was successfully applied towards different
datasets and end-points and demonstrated its ability to capture known relationships as well as to
find the new ones. It can also be used for finding of possible structural alerts and estimation of
main physico-chemical factors to uncover the nature of underlying interactions.
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