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Abstract - TTCS is a web based online tool to perforwoT
and hree-Dimensional _Gmpound _Bnilarity structure
search. It performs compound similarity search freaeveral
in-house compound libraries integrated with milkoof public
available compound libraries such as NCI DTP datsaNCI

FDA-approved Drug database, and DrugBank, etc. TT

offers user friendly web interface for 2D and 3Dusture
query with features such as tracing user’s searistohy, job

gqueuing, and visualization. The website is specid#signed

for researches’ need in bioactive chemical discgwaerd lead
optimization for drug discovery
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1 Introduction

topological or distance information, such as hyeérogponds
between atoms in a molecule. Many BCUT descriptoes
calculated for a compound library/database, bug tmé most
important 3-6 descriptors that are most usefulttier diverse
chemical space of the library. The pre-selectednited space

termined as the nearest neighbor representitigsters of
Structural similarity compounds for lead optimipati in
ligand-based drug discovery.

Several public available compound databases, sach a
NCBI PubChem[3], UCSF ZINC[4] or NCI DTP integrates
2D fingerprint similarity search engine on theirlina tools.
However, none of them provides both 2D and 3D
pharmacophore fingerprints similarity search todise to
computational limitation. In this study, we presant online
comprehensive similarity searching toolsva- and Three-
Dimensional @mpound 8nilarity structure search (TTCS) to
provide users with more searching functionalityetéiciently

Computer-assisted drug design can reduce the nusfibernarrow down clusters of potential leads from selvierhouse

potential drug candidates from millions of composihal tens
for experimental synthesis and validation. There mainly
two types of approaches, structure-based and libasdd
drug design. Compound structure similarity seaschvidely
used cheminformatics tool to identify clusters triustural

commercial compound libraries integrated with lapgélic
available compound libraries such as NCI DTP datepsClI
FDA-approved Drug database, and DrugBank datafmse
further validation in ligand based drug discovery.

similarity compounds for lead optimization in lighhased 2 Methods and Design
drug discovery. TTCS offers the compound similarity

searching measured by calculating the Tanimotoficaait of
the lead compound two-dimensional (2D) fingerpfitisas
well as comparing 3D pharmacophore fingerprintsg2id
comparing with integrated large bioactive compoliloicries
with purchase information.

Structure similarity search by using 2D molecular
fingerprint is one of the common methods utilizedr f

comparing large compound libraries isilico. TTCS
integrated a suite of compound structure similaggarch
tools which are effectively parallelized running arscalable
ScaleMP computation server to search millions camgo
libraries with reasonable accuracy. The similaggn be
determined by calculating the Tanimoto coefficiehthe 2D
fingerprints and 3D pharmacophore patterns. Fompiea,
DiverseSolution BCUT descriptors from Tripos captuihe
properties of the molecule in chemical space, oy

2.1 Methodology

The 2D fingerprint similarity of two compounds is
determined by the Tanimoto coefficient:

_ Nab
Tc=
Na+ Nb—- Nak

whereNa is the number of the bits in the 2D fingerprinttioé
first molecule,Nb is that of the second molecule, aNdb is
the number of common bits for both molecules.
chemistry space for 3D pharmacophore fingerpriaragng
is selected from the best 4 BCUT descriptors thavige the
best separation of the compound library. The lomedisional
BCUT chemistry space is divided into cells and the
compounds in the same cell of the target compourd a
selected as the similar compounds.

The
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