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Data Management System for Distributed Virtual Screening

Ting Zhou and Amedeo Caflisch*
Department of Biochemistry, University of Ziirich, Winterthurerstrasse 190, CH-8057 Firich, Switzerland
Eeceived August 22, 2008

High throughput docking {HTD) using high performance computing platforms 1s a multidisciplinary challenge.
To handle HTD data effectively and efficiently, we have developed a distributed virtual screening data

management system (DYVSDMS) in which the data handling and the distribution of jobs are realized by the
open-source structured query language database software MySQL. The essential concept of DWVSDMS is
the separation of the data management from the docking and ranking applications. DVSDMS can be used
to dock millions of molecules effectively, monitor the process in real time, analyze docking results promptly,
and process up to 10% poses by energy ranking techniques. In an HTD campaign to identify kinase inhibitors
a low cost Linux PC has allowed DVSDMS to efficiently assign the workload to more than 500 computing
clients. Notably, in a stress test of DVSDMS that emulated a large number of clients, about 60 molecules
per second were distributed to the clients for docking, which indicates that DVSDMS can run efficiently on

very large compute cluster (up to about 40000 cores).

INTRODUCTION

In silico screening of large libraries of compounds is a
commonly used tool in drug discovery because it efficiently
. . . 1—7 . .
identifies candidate lead compounds.”™ * Its efficiency is due
to methodological progresses and the ever increasing per-
formance of ordinary low-cost computers. Despite these
progresses, handling large libraries of compounds is still a
challenge for data management in drug design and discovery.
The demand for an efficient data management increases even

bookkeeping tasks associated with manual partition of jobs,
data were distributed to workers as molecules were read by
the master, such that the poor load balance due to the random
distribution of jobs was circumvented. Furthermore, Peters
and co-workers recently optimized and validated DOCK on
a massively parallel system with more than 16000 proces-
sors. ' They pointed out that as the number of processors
increased, the HTC {High Throughput Computing) ' version
of the DOCK program was more efficient than the MFPI

'\..'ﬂ'l'l.'iﬂl'l l.':ll"h."'ﬂ 1”"“' mrs l-lﬂ."'ll.":llﬂl'l' ."'r"i'l'lll.'-ll h; I WMo m i-"ﬁlllﬂi"-riﬁl"h
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Ctatbsa. Popmatbl: PDF, HTML

* PDF: konna (mmntaumns) neyatHoOU Bepcum,
« HTML: oboralieHa runepcaassimm %

1 Introduction Jump to a section w

Frotein kinases have become major class of druggable targets in the pharmaceutical industny

and a number of low maolecular mass inhibitors are in the clinic now( (1, 2] JThe role of the stress-
N

1. Moble, M, E.; Endicott, J. A.; Johnson, L. N Protein ki Herrierd : ' Into drug
design from structure Science 2004 303 1800 180%] CrossRef], [Fubied], [ChemFort

nniocTtpaunu: BCTPOEHHble, BHELLHWE.

Figure 5. Superimposition of pharmacophore madels (Hypo& and HypoB) and
the binding conformation of high active compound 67. The HypoA,

confarmation 1s in yellow, the HypoB conformation i1s in green, and hinding
confarmation is in blue.

CoxpaHeHme Ha ONCK BHELWHNX I/IJ'IJ'II-OCTpaLI,I/II7I — OTAeJIbHasA onepauui
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ABTOP MOXET ObITb yKa3aH Mo-pasHoMY, Hamnpumep:
Andrey Rogach A. L. Rogach
Andrey L. Rogach Rogach, A. L.

« Qamunusa peakasa — B 3anpoc TONbKO pamMusnumio.

« Qamunusa pacrnpocTpaHeHHas —
nepebupaem Bce BapuaHThl 3anucu.

OyeHb nomoraroT
aBTOPCKME yKasaTenu
- €CI OHU eCTb

B 6a3e AaHHbIX

—

Author
Rogach, Andrey L. (40)

Talapin, Dmitri1 V. (18)
Weller, Horst (17)
Feldmann, Jochen (14)
Susha, Andrei 5. (11)
Kornowski, Andreas (9)
Rogach, A. L. (9)

Gaponik, Mikolai (7)
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OcobOble OyKkBbl €BpONencKkmnx andgasmToB

BykBbl C AMAKPUTMYECKMMM 3HaKamu (€, U, Y, ..., 3, €, ...),
nuratypsl (13, ...)

B aHrnosasblvHbIX 6a3ax gaHHbIX - MHOrOBapuaHTHOCTD:
BCTpeYaloTcs B UCXOOHOM dpopme,
3aMeHSITCA Ha OyKBY Oe3 AMakpuUTUYeCKOro 3Haka,
3aMeHSITCA Ha byKkBOCO4YeTaHue.

Mpumep: Muller Muller Mueller
[Mpumepb! 3aMeHbI: u= ue, o= oe, A=ss

[Mpumepbi 3aMeHbI: a= alpha, B = peta

[1o BO3MOXHOCTU B 3alpocC He BKIK4aThb...
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Kak npaBuno, nporpaMmMon UTHOPUPYHOTCS U
BOCIMPUHUMAIOTCS Kak Npobernbl Mexay crioBamu.

A.Rogach
Rakhman'ko
www.bsu.by
1,2-AnMXnopaTaH

CtouTt nonpoboBaTh KaBbI4KM — HYAaCTO NOMOraeT:
" 1,2-puxnopaTtaH”

22



23
MiMnakT-dpakTop XypHana

MMnakT-dpakTop — Mepa aBTOPUTETHOCTU XXypHana.

Yncno ccbinok 3a rog Ha ctaTbM OBYX Npeablaywmx ner
Uncno craten gsyx npeabiaywmx net

lpumep. Paccyumame IF xxypHana e 2012 200y.
B 2010-11 rr. B >XypHane X 6bi5io onyonukosaHo 200 ctaTen.

B 2012 r. nogBunockb 300 ccbIfTOK Ha cTaTbM,
onybnukoBaHHbIe B XXypHane X B 2010-11 rr.

MmnakT-dpakTtop XypHana X B 2012 r. paseH: |IF = 300/200 = 1,5.

[Mpumepsi: |F
Nature 38,597
Chemical Society Reviews 24,892

>KypHan opraHun4eckou XvumMum 0,513



