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Drug Discoveryprocess
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Methods for ligandand multiple target database
screening:

Screening Iin laboratory:

AAutomatized,
Abut expensive
Aand time-consuming

. ]

Virtual Screening

ASearch for leads
BA\s pre-stage forexp. tests




Methods for ligandand multiple target database

Definition of Virtual Screening

Use ofhigh-performancecomputingto analyzdargedatabase®f chemical
compoundgtenths of millions or evenmore!!!) inorder to identify possible
drugcandidates

W.P Walters,M.T. StahlandM.A. MurckoX & + Sche@naAri Overvievé Drug Discoveryoday 3,
160-178 (1998))

Our proposal

UseGPUsnsteadof Supercomputerso overcomecomputationalbottlenecksfrom
Virtual Screeningalculationsongoingtrend in bioinformatics

Horacio PéreSancheand Wolfgang Wenzedt h LJ( A Y thdthiods foviytual screening amvel computational
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oNo hay problemas pequenos. lpyeblemas que
parecen peguenos son grandes problemas gque aun no
entiendero

NThereare nosmallproblems Problemghatappeaismall
arelargeproblemshatarenotyetunderstood 0

Santiago Ramony Cajal

Spanish Physician
1906 Nobel Prize in Physiology
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Calculationof the list of neighbours

Theoretical and ComputatianaliBiophysics Grouy
aekernan Istivutd
University of Illinois 3 ‘ana-Champaign

Unburied surface of each atom depends only on
overlapping withneighbours



Eachatomicsurface¢> grid generation

Lebedev Grid of Degree 580
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590 pointslebedevgrid with matlab

LebedeyV. |, and_aikoy D.N. Aquadratureformulafor the sphereof the 131stalgebraicorder of accuracyDoklady
Mathematicsb9, 47€481 (1999).



Individualatomic surfaceintegration

1) Procedureis done for all grid
points of atom i; we will haven non-

buried grid points

2) Individual SASAor this atom will
be calculatedaccordingto a (n/72)
fraction of the spheresurface

gnd paints



Molecularsurfacevisualization

A MURCIasalsothe abilty to generatefiles with the information of grids
coordinatedn orderto be usedin moleculargraphicgprogramslike Pymol

A We cancheckthe generatedgrid pointsandthe calculedout points




Overlappingf atomicgrids
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Unburiedgrid
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GPU Architecture overview
NVIDIA Tesl&1060 GPU with40 Streaming processors

a/ f 1 aanglf

/ It-lnqt CPU

Main Memory

Device GPU

Host Interface

Interconnection Network
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Global Memory

GDDR3

GDDR3

CUDA: NVIDIAVIDIA CUDRrogrammingsuide 4. (2011).

Streaming Multiprocessor

(16 KB)

Shared Memory
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SAS/An GPUgrid generation

Multiprocessor 1

Multiprocessor 2

Multiprocessor N-1

Multiprocessor N

Registers

Registers

Registers

Registers

Lebedev Grid of Degree 530
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‘ Grid points

‘ List of atoms ‘

Each thread computes a particular atomic grid point on a streaming processor (240)






