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

ChemDiv

MolPort

PubChem

CHEMBL20 O

17,915,767 conformers of 1,373,120 molecules
Updated: 2015-Aug-13 01:22:24

ChemDiv O

21,609,241 conformers of 1,456,338 molecules
Updated: 2015-Jul-31 03:13:35

MolPort O

86,897,080 conformers of 6,098,523 molecules
Updated: 2015-Jul-30 15:04:58

NCI Open Chemical Repository ©

1,311,388 conformers of 125,565 molecules
Updated: 2015-Aug-12 12:04:27

PubChem ©O

911,972,985 conformers of 66,023,229 molecules
Updated: 2015-Jul-08 22:48:24

Contributed Libraries

I Access Private Library
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m Efficient and Exact Pharmacophore Search

hlydrogen
Dle)ke)f
RedllLe

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
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Efficient and Exact Pharmacophore Search
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m Efficient and Exact Pharmacophore Search




m Efficient and Exact Pharmacophore Search
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pharmitserver

Pharmer ShapeDB smina
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Indexed Search of Molecular Shapes

Align to Moments of Inertia Voxelize
|
' i )
- ;J_Ju‘
. alr | |
- *‘;_.-_J ( |
: T T
Oct-tree

« Scales with Surface Area, not Volume
- Fast Intersection/Union Operations




Indexed Search of Molecular Shapes

ANB
AUB

5(A, B) =

Performance of Shape Similarity Search

1000
/

; /
1 /
0.1 /

—

0.01

Average Time (s)

1074 10A5 10N6 10A7
Magnitude of Search Space

— Similarity (Scan)
17



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 18



Indexed Search of Molecular Shapes

Shape Constraints
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Indexed Search of Molecular Shapes

Performance of Shape Constraint Search
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Pharmer ShapeDB smina
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Scoring and Minimization with AutoDock Vina

Improved energy
| ‘y/ minimization

Facilities for scoring
function development

l Custom format with
. precomputed torsion tree

Implementation of server
protocol

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 55
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search

virtual screening in your browser

enter pharmit search

start from PDB: 1

binding site waters: ignore

pharmit currently has

submit your own chemical libraries

log in to manage libraries
email:
password:

log in

register new account
log in as guest

5 built-in libraries containing 1,039,706,461 conformations of 75,076,775 compounds and

7 publicly accessible user-contributed libraries containing




Group Members Collaborato /
Jocelyn Sunseri Lee McDermot’t
Jasmine Collins Carlos Camach
Matthew Ragoza

Justin Jensen

COMP 271: Convolutional neural networks for protein-ligand scoring
6:00pm-8:00pm Tue, Mar 15

Presentation
COMP: Divisio..

COMP 374: Benchmarking computational methods for binding free-energy estimation
6:00pm-8:00pm Tue, Mar 15

Presentation
COMP: Divisio..

COMP 377: Fragment oriented molecular shape (FOMS) search: A novel shape-based virtual screening method
6:00pm-8:00pm Tue, Mar 15
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COMP 232: GPU implementation of energy minimization for virtual screening
6:00pm-8:00pm Tue, Mar 15

Presentation
COMP: Divisio..




http://pharmit.csb.pitt.edu




