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The Cloud




The Cloud

Running your stuff on other
people’s computers.
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Why Cloud?

To get access to resources.

» cOmpute power
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Why Cloud?

To get access to resources.

.« compute power

. software
 storage
. data

Academia is well-
suited to serve as a
micro-cloud provider
of these resources




David Koes @david_koas - 23 Sep 2016 v
Pharmit usage by country. Online open drug discovery tools
democratize access to big data resources.
pharmit.csb.pitt.edu #compchem
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CHEMBL

pharmit.js PubChem ChemDiv

NCI MolPort

JQuery 3Dmol.js

Client Search Libraries Prebuilt
Libraries

pharmitserver

OpenBabel ShapeDB Pharmer
be P buildlibs.py

Mlnlmlzatl()n RDKit OpenBabel

smina

http://pharmit.sf.net
GPL/BSD License

OpenBabel
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pharmit.js

JOuery

3Dmol.js

Why web application?




- View Embad Develor Feedback Cownload
SUITIOLS o i i

http://3dmol.csb.pitt.edu

Rego, N., & Koes, D. (2014). 3Dmol.js: molecular visualization with WebGL.
Bioinformatics. doi:10.1093/bioinformatics/btu829 11



Client

CHEMBL

pharmit.js PubChem ChemDiv

NCI
JQuery 3Dmol.js MolPort

OpenBabel ShapeDB Pharmer

Server

Search Libraries Prebuilt
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CHEMBL

MolPort
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CHEMBL22.1 O

20,828,750 conformers of 1,581,180 molecules
Updated: 2017-Feb-24 12:37:33

ChemDiv O

21,609,296 conformers of 1,456,338 molecules
Updated: 2017-Feb-23 23:25:40

MolPort O

94,527,744 conformers of 6,544,814 molecules
Updated: 2017-Feb-26 19:55:13

NCI Open Chemical Repository O

1,590,246 conformers of 150,388 molecules
Updated: 2017-Feb-23 10:37:26

Contributed Libraries

Access Private Library




pharmitserver

Pharmer ShapeDB smina

http://pharmit.sf.net
GPL/BSD License
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pharmitserver
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m Efficient and Exact Pharmacophore Search

nyarogen
HONOL
=eature

Hydrophobic

e Pharmacophore

A spatial arrangement of molecular
features essential for biological activity

Koes, D. R., & Camacho, C. J. (2011). Pharmer: efficient and exact pharmacophore search.
Journal of Chemical Information and Modeling, 51(6), 1307-1314. doi:10.1021/ci200097m
Koes, D. R., & Camacho, C. J. (2012). ZINCPharmer: pharmacophore search of the ZINC database.

Nucleic acids research, 40(Web Server issue), W409-414. doi:10.1093/nar/gks378 15



m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search




m Efficient and Exact Pharmacophore Search




m Efficient and Exact Pharmacophore Search
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pharmitserver

Pharmer ShapeDB smina

http://pharmit.sf.net
GPL/BSD License
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pharmitserver
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Indexed Search of Molecular Shapes

Align to Moments of Inertia Voxelize

AN ~ Oct-tree
[~ [\  Scales with Surface Area, not Volume
» Fast Intersection/Union Operations
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Indexed Search of Molecular Shapes

ANB
AUB
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Indexed Search of Molecular Shapes

MIV MSV
Maximum Included Volume Minimum Surrounding Volume
Intersection Union
MSV MSV

Matching and packing algorithm for
efficient and effective initialization

Koes, D. R., & Camacho, C. J. (2014). Shape-based virtual screening with volumetric aligned molecular shapes.
J Comput Chem, 35(25), 1824-1834. doi:10.1002/jcc.23690

Koes, D., & Camacho, C. (2014). Indexing volumetric shapes with matching and packing.

Knowledge and Information Systems, 1-24. doi:10.1007/s10115-014-0729-z
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Indexed Search of Molecular Shapes

Shape Constraints
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Indexed Search of Molecular Shapes
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pharmitserver

Pharmer ShapeDB smina

http://pharmit.sf.net
GPL/BSD License
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pharmitserver

Pharmer  Shape

http://pharmit.sf.net
GPL/BSD License
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Scoring and Minimization with AutoDock Vina

~ Improved energy

 minimization

Facilities for scoring
function development

' Custom format with
orecomputed torsion tree

mplementation of server
orotocol

Koes, D. R., Baumgartner, M. P., & Camacho, C. J. (2013). Lessons Learned in Empirical Scoring with smina from the CSAR
2011 Benchmarking Exercise. Journal of Chemical Information and Modeling, 53(8), 1893-1904. doi:10.1021/ci300604z o8
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create

pharmit currently has




create

pharmit currently has
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