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In order to quantify the similarity between molecules, molecular ﬁngerprints[1] are widly used in
cheminformatics for virtual screening, compound classiﬁcation, prediction of molecular properties and retrosynthesis planning[2]. Molecules are characterized by ﬁngerprints(vectors), which
are sparse strings representations of molecular structures in which each position indicates the occurrence count of speciﬁc structural features(descriptors) within the molecule of interest. Here,
each molecule is represented as a single point in a hyper dimensional space determined by its
descriptors. Tanimoto coeﬃcient is most commonly used as similarity measure between two
ﬁngerprints represented as two vectors. In many cases in analysis, the similarity is calculated
between a reference ﬁngerprint and many query ﬁngerprints. Because it requires a huge number
of descriptors to characterize the molecular structures precisely, ﬁngerprint space are usually
high-dimensional and hence it takes a lot of time to calculate the similality when applied to
very large databases. In order to remove the curse of dimensionality, the projection of the
space that maps high-dimensional ﬁngerprint space to a lower dimensional chemical space is
required. Herein an application of Nonnegative Matrix Factorization(NMF) is introduced that
is a powerful technique for better data representation or dimensionality reduction[3, 4]. NMF
is strictly focused on nonnegative data, decomposes the given data into factors of nonnegative
values, and thus provides more interpretable results. It is widely used in machine learning,
signal processing, and text mining. Despite this, there has been little analysis of molecular
ﬁngerprints using NMF. Proposed method is tested using large database. Results show the
improvements in comparison with principal components analysis and multidimesional scaling.
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