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* The software was renamed from ESPRESSO to Spresso (same pronunciation) in October 2016.



Speedy PRE-Screening method
with Segmented cOmpounds
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http://www.bi.cs.titech.ac.jp/spresso/

Background

Docking-based virtual screening

Virtual screening
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Compound DB Drug candidates

Docking calculation

A protein & a compound A conformation
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Background

Conformation search
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3 dimensions 3 dimensions N dimensions

Problem: Computationally expensive
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Background

Compound pre-screening

Decreasing calculation with pre-screening

e
Compound DB Drug candidates
x 1/100
Ex: 10,000,000 ==———=p 100,000 =P 1,000
compounds compounds compounds
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Background

Existing pre-screening methods

0,5 T 50 Pre-screening
o P
OO O
Ligand-based | Structure-based |
ML1), Shape matching? etc. Rough docking (Glide HTVS)34)
® Requiring known compounds No bias toward known actives

resulting in difficulty finding
novel drug candidates

Light weight calculation @ Insufficient speed

(1 sec / compound =
1 CPU year for ZINC DB)

1) H. Geppert, et al. J Chem Inf Model, 2010. 3) S. B. Mirza, et al. J Mol Graph Model, 2016.
2) A. Vuorinen, et al. J Med Chem, 2014. 4) A. Grover, et al. Biochim Biophys Acta, 2012.
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Background

Our approach

e« Structure-based

« Ultrafast compared to existing method
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Method

Ideas for acceleration

Idea I. Compound decomposition

Fragment a
X X

score = x score =y score = z score = w
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Method

Idea I. Compound decomposition
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Compound Fragments

Creating fragments without any rotatable bond?)

1) S. Komine et al., IPSJ SIG Technical Report, 2015-BI0-42, 2015.
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Method

Another benefit of decomposition

Sharing of fragment docking results for duplication

compound
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Method

Idea II. Rough compound evaluation

Compound evaluation without re-construction

Fragments
a ﬁ %’ Generalized Sum-3 (GS;)
X | e of fragment scores is adopted

score=8 score=7 score=5

d

Compound |
m GS3 = i/z (scoref)’

score=9.93 f
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Method

Spress@
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Spresso is open-sourced under GPLv3 license
(http://www.bi.cs.titech.ac.jp/spresso)

Spress@

An Ultrafast Pre-screening Method Based on Compound Decomposition

Introduction

Spresso (Speedy PRE-Screening method with Segmented
cOmpounds) is a novel structure-based virtual screening o3l —
mathnd hacad An ramnonn " itinn Partial - {Q‘
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