Sadaf Naeem et al., J Data Mining In Genomics & Proteomics 2015, 6:4

nMIFS)VIntGmOtionQI hitp://dx.doi.org/10.4172/2153-0602.C1.003
olont

confefenceseries.com

2" International Conference on

Big Data Analysis and Data Mining

November 30-December 01, 2015 San Antonio, USA

Virtual screening of phytochemical constituents from traditional Indonesian herbs for inhibitors
of aldose reductase

Sadaf Naeem', Peter J Hylands? and David J Barlow?
"University of Karachi, Pakistan
?King’s College London, UK

Data on phytochemical constituents of herbs commonly used in traditional Indonesian medicine have been compiled as
a database using ChemDBSoft software. This database (the Indonesian Herbal constituents’ database, IHD) contains
details on 1,242 compounds found in 33 different plants. For each entry, the IHD gives details of chemical structure, trivial and
systematic name, CAS registry number, pharmacology (where known), toxicology (LD, ), botanical species, the part(s) of the
plant(s) where the compounds are found, typical dosage(s) and reference(s). A second database has been also been compiled for
plant-derived compounds with known activity against the enzyme, aldose reductase (AR). This database (the aldose reductase
inhibitors database, ARID) contains the same details as the IHD, and currently comprises information on 112 different AR
inhibitors. In the search for novel leads active against AR to provide for new forms of symptomatic relief in diabetic patients,
virtual screening of all compounds in the IHD has been performed using (a) random forest (RF) modelling, and (b) molecular
docking. For the RF modelling, 3 sets of chemical descriptors — Constitutional, RDF and 3DMoRSE (computed using the
DRAGON software) were employed to classify all compounds in the combined ARID and IHD databases as either active or
inactive as AR inhibitors. The resulting RF models (which give misclassification rates of ~10%) were used to identify putative
new AR inhibitors in the IHD, with such compounds being identified as those giving a mean RF score >0.5. Virtual screening
of the IHD was also performed using the docking software, Molegro Virtual Dokcer (MVD). In the docking studies reported
here, carboxyl-containing IHD compounds were docked in to the active site of the 11 crystal structures of AR bound to
different carboxyl containing ligands. Calculation of the averages of these 11 MVD re-rank scores was carried out as a means
to identify anomalous docking results. In vitro assays were subsequently performed to determine the inhibitory activity against
human recombinant AR for four of the compounds obtained as hits in RF in silico screenings and for a further four compounds
obtained as hits in the docking studies. All four of the RF and docking hits were (as predicted) active as AR inhibitors with
IC, s in the micromolar range.
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