o Log into CDD Vault

CDD,

COLLABORATIVE DRUG DISCOVERY Home Features News & Events About Us Sign Up

Collaboration: Theory and Practice

Sean Ekins, Ph.D., D.Sc.

Collaborations Director,
Collaborative Drug Discovery, Inc.,
Burlingame CA.

sekins@collaborativedrug.com
www.collaborativedrug.com

Collaborations in Chemistry, Fuguay-Varina, NC.
School of Pharmacy, Department of Pharmaceutical Sciences, University of Maryland.


http://www.collaborativedrug.com/
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In the long history of human kind (and animal kind, too)
those who have learned to collaborate and improvise most
effectively have prevaliled.

Charles Darwin
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What does "Collaboration” mean to you?

Basic Account: Upgrade

LinkEdﬁ@. Home Profile Contacts Groups Jobs Inbox[[J] More...

CD.D* Collaborative Drug Discovery

Discussions  MMembers Jobs Search Maore...

Michael Pollastri « collaboration, to me, means that folks from disparate disciplines
or skills work together towards the same end-goal. ... A collaboration means free
and open data sharing, transparent goals and intentions, and a relationship that
allows open (frank) and constructive discussion.

Markus Sitzmann ¢ The internet is the perfect place to share (certain) data and
many of the new technologies and format available at the Web (REST, SOAP etc.)
are perfect to use data collaboratively.



http://www.linkedin.com/groups?viewMemberFeed=&gid=743937&memberID=8499299
http://www.linkedin.com/groups?viewMemberFeed=&gid=743937&memberID=4970210
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Open Innovation
Open innovation is a paradigm that assumes that firms can and should use external ideas as well as
internal ideas, and internal and external paths to market, as the firms look to
advance their technology

Chesbrough, H.W. (2003).
Open Innovation: The new imperative for creating and profiting from technology.
Boston: Harvard Business School Press, p. xxiv

Collaborative Innovation

A strategy in which groups partner to create a product - drive the efficient allocation of R&D
resources. Collaborating with outsiders-including customers, vendors and even competitors-a
company is able to import lower-cost, higher-quality ideas from the best sources in the world.

Open Source
While open source and open innovation might conflict on patent issues,
they are not mutually exclusive, as participating companies can donate their patents
to an independent organization, put them in a common pool or grant
unlimited license use to anybody. Hence some open source initiatives
can merge the two concepts



http://en.wikipedia.org/wiki/Open_source
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How to do o o
it better? '\ A starting point

Part 1. Getting People to Collaborate

Part 11: Methods and Processes for Collaborations
/ Part I11. Tools for Collaborations

What can we Part IV. The Future of Collaborations CO"abOra.tlve
do with Computational
software to Technologies for
facilitate it ? Biomedical
Research

We have tools

but need _

|ntegrat|0n The fUture IS more Foreword by Alpheus Bingham

collaborative

WWILEY

» Groups involved traverse the spectrum from pharma, academia, not for
profit and government

 More free, open technologies to enable biomedical research

* Precompetitive organizations, consortia..
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Collaboration is everywhere

Major collaborative grants in EU: Framework, IMI ...NIH moving in same direction?

Cross continent collaboration CROs in China, India etc —
Pharma’s in US / Europe

More industry — academia collaboration ‘not invented here’ a thing of the past

More effort to go after rare and neglected diseases -Globalization and connectivity of
scientists will be key —

Current pace of change in pharma may not be enough.

Need to rethink how we use all technologies & resources...
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Room size
1930’s

Netbook

Desktop size

Watch

1990s
b * Not to scale and not equivalent computing power — illustrates mobility


http://en.wikipedia.org/wiki/File:Cambridge_differential_analyser.jpg
http://en.wikipedia.org/wiki/File:Cambridge_differential_analyser.jpg
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Models and software becoming more accessible- free, precompetitive efforts -
collaboration

|
m

Innovative Medicines Initiative

SUMNML

5 E UNIVERSITY OF nilever
Drgdisc 4P CAMBRIDGE <ambridge

Home Analysis | R
November 2 About sources g MetaprintZD_REaCt
eTOX 3rd € X X
i Expressi metabolic product predictor
The eTOX Pt News OECD mtegra.tlo University of Cambridge * Department of Chemistry * Unilever Centre for Molecular Science Informatics
its 3rd Consc [ T ' compani¢
Meeting in P

OpenT To addre Query Structure
June 2010 - Pharmac:
eTOX 2nd ¢ ILIERGIE needed t Enter SMILES string: Submit Query
meeting Environment Dire g
[+info] Bioclip: Advanced options
.............. Interoper . . . .

OpenTox . B Fingerprint matching P]StOIa

Er_l'-'lron ment = Set the similarity strictness of the fingerprint match Alliance
Directorate .
. © Loose (2, 1.0, 1.0, 1.0, 1.0, 0.75, 0.5, 0.25) ‘ \ '

Interoy @ Default (3, 0.5, 1.0, 1.0, 1.0, 0.75, 0.5, 0.25) ABOUT | WORKING GROUPS | INDUSTRY CHALLENGES

Apﬁr‘:“‘:h v Chemical Safety ABOU o girict (4, 0.1, 1.0, 1.0, 1.0, 1.0, 0.5, 0.25)

go z oral » Agricultural Pesticides and © Custom (set the values below) Does every life science company really need its own wa

es51gn an S
Toxic?olog\ izdies _ Number of exact levels: |3 We sure hope not!
» Aszessment of Chemicals Similarity threshold: 0.50
* Chemicals Testing - First weight: 1.00 ; :
R See what we're working on.
Carnnd waiakt 1 nn

» Good Laboratory Practice
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PERSPECTIVE www.rsc.org/loc | Lab on a Chip

Precompetitive preclinical ADME/Tox data: set it free on the web to
facilitate computational model building and assist drug development

. i skab e
Sean Ekins ™ and Antony J. Williams™

Received 27th August 2009, Accepted Ist October 2009
First published as an Advance Article on the web I0th November 20009
DOIL: 10.1039/b9177 60b

Lab Chip, 2010, 10, 13-22

We propose that preclinical absorption, distribution, metabolism,
excretion and toxicity data as well as pharmacokinetic properties from studies published in the
literature (which use animal or human tissues in vitre or from in vive studies) are precompetitive n
nature and should be freely available on the web.

. The value of the data being accessible will improve development of drug

molecules with good ADME/Tox properties, facilitate computational model buillding for these
properties and enable researchers to not repeat the failures of past drug discovery studies.

Could all pharmas share their data as models with each other?
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Open PHACTS

| - Open Pharmacological Space

A

* Improved Quality of data is essential

 Open PHACTS : partnership between European
Community and EFPIA

* Freely accessible for knowledge discovery and
verification.

— Data on small molecules

— Pharmacological profiles

— ADMET data

— Biological targets and pathways

— Proprietary and public data sources.
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CDD Company Time line

« 2003: Envisioned CDD

« 2004: Spun out of Lilly

« 2005: Eli Lilly co-invested in a syndicate with Omidyar Network and Founders Fund
« 2008: BMGF 2 year grant to support TB research ($1,896,923)

« 2010: STTR phase | with SRI TB — chem-bioinformatics integration ($150K)

« 2011: BMGF 3 year grant to support 3 academia: industry TB Collaborations
(~$900,000)

« MMATB 5 year EU Framework 7 funded project (Euro 249,700)
« Bio-IT World Best Practices Award, Editors Choice

« SBIR phase | ($150K)

* 5year NIH NIDA contract
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Typical Lab:

The Data Explosion Problem & Collaborations

LABORATORY
NOTEBCOK

Chibale
South Africa

- 3t 1
St

D Discrnvary TocliryWokarma () rmiser (1)« b ry 2008

b

Novel web-based tools combining
chemistry informatics, biology and social
networks for drug discovery

Moses Hohman', Kellan Gregory', Kelly Chibale®, Peter ). Smith®, Sean Ekins*** and
Barry Bunin'

Ml sowi= I FORMATICS
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Hohman Lab

Streamline drug discovery
with CDD’s collaborative,
web-based software.

CDD Vault is a web application for intelligent data

management and secure collaboration. CDD

makes drug discovery easier and more efficient

for thousands of industry and academic scientists .

around the world. 4 BioIT World

Learn more = Sign up now | | | PrBacet%gs
8 AWARDS
2011

Sl " eviore Owne TS e

Simple and secure data management

Securely store and easily mine experimental data, including bicassays and
chemical structures, in a private data vault that COD hosts for your group.

Leam more about managing your data with CDD Vault

Watch a 3 minute demo

I. . \ Collaborate securely with your partners

Mot everyone wants to share data, but if you do, you retain full control over
+ whio can access which data
"Cine of the biggest barriers
lor acadamic drug discovery
= e Frsmr e e T

Leam more about collaborating with COD Vault
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CDD is Secure & Simple

Web based database (log in securely into your account from any computer
using any common browser — Firefox, IE, Safari)

Hosted on remote server (lower cost) dual-Xeon, 4GB RAM server with a
RAID-5 SCSI hard drive array with one online spare

Highly secure, all traffic encrypted, server in a secure professionally hosted
environment

Automatically backed up nightly
MySQL database

Uses JChemBase software with Rails via a Ruby-Java bridge, (structure
searching and inserting/ modifying structures)

Marvin applet for structure editing
Export all data to Excel with SMILES, SDF, SAR, & png images
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CDD Vault — Secure web-based place for private data —
private by default

CDD Collaborate — Selectively share subsets of data

CDD Public —public data sets - Over 3 Million compounds,
with molecular properties, similarity and substructure
searching, data plotting etc

will host datasets from companies, foundations etc
vendor libraries (Asinex, TimTec, ChemBridge)

Unigue to CDD - simultaneously query your private data,
collaborators’ data, & public data, Easy GUI




C.DD.. CDD - Sean Ekins Your Account - Log out

Dashboard Explore Data Import Data Manage Projects You are a Vault Administrator

CDD has some new updates. - See what's changed

Recent Activity Messages Vault Settings People
Your Recent Protocols @ Create a new protocol Your Recent Molecules @ Create a new molecule
See all protocols See all molecules

Protocol Type Molecules ey
Joel malaria Diarylureas in vitro data
Scripps Pubchem cpds Library
. - ch Barry Bunin's Vault Barry Bunin: Your Account - Log out
joel BBB data predictions
Explore Data Manage Projects ‘You are a Vault Administrator
purple box TB Alliance real compounds
Search Saved Searches Molecules Protocols Plates References
cod libra QCrea‘teanew... -
Search by protocols @
Asinex pharmacophore hits virtual pharmacophore 2 | eomotindzposkodstn
. fi sets (see which ones) {any protocel type) j i{any protocol) iv |
Earch witn tirst pnarmacpnore
@ Add aterm Barry Bunin's Vault mnrm
{any Barry Bunin's Vault protocol)
Projects all - none | Bio Protocal
CCK A receptor binding affinities
— [ Barry Bunin's Vault CCK Rat Model
N by structures @ CCK-A Dose Response Curve
™ CCK hit and lead opti Copy of CCK A receptor binding affinities
Approved Drugs

Showihide projects {any Approved Drugs protocol)

Lau Drug Bank

4 @ Fpa
Shared Data 2| none Lipinski FDA List
. Orange Book

Physician's Desk Reference
OA
- anewene PDSP Ki Database
O In viva exhaustion mitic by molecule keywords {any PDSP Ki Database protocol)

1200015E14Rik -
O In vivo productivity ass 17Beta-HSD Type 3 s

5-HT Transporter b 1

| Heavy atomcount :  to

Public Data all - nona Polar surface area : to

Rotatable bonds : to
¥ Approved Drugs m

B STEN Er—— R I R TR T e - _
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More Medicines for Twberciul/os:s
Zhe

to
Mdf;j;i;eﬁ ite

m~1 4
M
The More Medicines for 5 5 ap"f”w sl #ind
> Project Part te, whare Y
Tuberculosis (MMUYTE) < ar fﬁ{:’_:‘“’ ' on adout 24T
. _‘,._A_-;ufl

consortium evolved fram

the highly successfrul FRE
R o Uppsala Uni ity Swed s

project. MNew Medicines for sole LrivERal ] RBarfs

Ecole Polylechnique Fédérale de
Lousanne, “witzer|and

J
Astey "_,’-_E"'c_, varsion & =0

TE [N MUTE) that University of Cambridge, United Schoso|
. Kingdem Universi

delivered a candidate drug for clinical
A. N. Bakh ITnstifute of
Biochemistry of the Pussion
Academy of Science, Eussion

Institut Pastewr, France

develcpment two years ahead of schedule.

Universitd degli Studi 4i Padova,

Building on these firm foundations and
exploiting its proprietary pharmacophores
MMUTE will continue to develop new drugs
for TE treatment. An integrated apporoach
will be implemented by a multidisciplinary
team that combines some of Europe's
leading academic TE ressarchers with two
major pharmaceutical companies and four
SMEs. all strongly committed to the
discovery of anti-infective agents...

> More

Ttaly

Vichem Chemie Pesearch L{d.
Hungary

Indion Institute of Science India

Universitd degli Studi Fiemonfe

Orienfale "A. Avegadre® Iialy
Tydeck Pharma Tialy

Eidgenéssische Technische
Hochschule Zarich, Switzer|and

Sanofi—Aventis, France
SCIPROM Sar] Switzerland

Terd:l.l Parla..m |:lla Coacen (Ha-l

Federation

Comenius Universify, %lsvakia

John Innes Cenfre, Noerwick United
Kingdom

Ce]lworks, Bangalore, India

Collaborative Drug Discovery, USA

Universidad de] Fais Vascof Euskal

Herrike Unibertsitatea Spain

University of Zarageza, Spain

Alere Technologies GmbH, Germany

University of Cape Town South Africa

» 20 groups academia + AZ, Sanofi-Aventis, Tydock Pharma
» Goal to discover drugs for TB

» Use CDD to share data / collaboration
» Bi annual face to face meetings

Sign Up
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Blog | Community ' Infographics ' Pnotos &= Videos |Searcn Inis Site GO |
BILL& MELINDA
GATES foundarion ALL LIVES HAVE EQUAL VALUE
About the Foundation Programs & Partnerships What We're Learning Topics ~ Regions - Grants -
Home / Topics / Tuberculosis SHARE
Topics
What Is TB? SELECTED GRANTS
Test your knowledge of the : ' C
disease with this interactive ; A, .
photo gallery. g ] @
0.
Click the map to view Tuberculosis grants or
explore the world map.
2 1B
EI L E] RELATED INFO
Tuberculosi S Progress Against Tuberculosis

(PDF, 1.2MB, 4 pages)

Strategy Overview: Tuberculosis

(PDF, 664KB, 6 pages)

Our Commitment to Sharing Information

New funding and interest in tuberculosis is producing encouraging results, but there is
still more work to be done. We support the goals of the Global Plan to Stop TB, which
aims to treat 50 million people with TB and prevent 14 million deaths from the disease
by 2015. Read more. »

» 3 Academia/ Govt lab — Industry screening partnerships
» CDD used for data sharing / collaboration
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~20 public datasets
for TB

Including Novartis
data on TB hits

>300,000 cpds

Patents, Papers
Annotated by CDD

Open to browse by
anyone

<

TB: TAACF Assay Results TB Early Phase Drug Discovery Program 812

PI na
Pub

Antibacterial activity of a publicly available library of 812 compounds against Mycobacterium tuberculosis (H37Rv) in Alamar Blue whole cell assay

TB: Literature Review TB Literature Data 49

Tuberculosis SAR data compiled in a survey of agents active against M. tuberculosis, including those with both known and unknown modes of action (Ballel, et al. "New
Small-Molecule Synthetic Antimycobacterials” in Antimicrobial agents and chemotherapy, June 2005). Updated 4/17 with TuberculList/TBDB/other target links and impro
references.

TB MIC Prathipati GVKbio CDD - Sean Ekins 2880

SAR MIC data from a recent publication by Prathipati et al at Novartis (PMID: 19053518). Consists of a dataset culled from the GVKbio database. The dataset was
published as supplemental information at the journal website.

TB MIC Prathipati NIAID CDD - Sean Ekins 3748

PI: Sean Ekins

Literature TB MIC SAR data from a recent publication by Prathipati et al at Novartis (PMID: 19053518). Consists of a dataset culled from the NIAID website. The datase
was published as supplemental information on the journal website.

Sacchettini et al., review CDD - Sean Ekins 14
PI: Sean Ek
Publishe 2002

First and second line antituberculosis agents from Tables 1 and 2 in Sacchettini J.C., Rubin E.J. and Freundlich 1.S. Drugs versus bugs: in pursuit of the persistent pred:
Mycobacterium tuberculosis, Nature Reviews Microbiology, 6, 41-52, (2008).

MLSMR Southern Research Institute 214507

v T

A diverse collection of over 200,000 compounds collected by the Molecular Libraries Small Molecule Repository (MLSMR) were made available to the Southern Research
Molecular Libraries Screening Center in Spring 2008 for primary testing against Mtb H37Rv. The most active compounds from this primary screen were selected and tes
at 10 concentrations in both a dose response assay against H37Rv as well as a cytotoxicity counterscreen using vero cells.

TB: Makarov et al., NM4TB consortia CDD - Sean Ekins 32
PI: Sean Ekins
Pub

Structure activity relationship data for 1,3-benzothiazin-4-ones (BTZ). Data obtained from the paper "Benzothiazinones Kill Mycobacterium tuberculosis by Blocking
Arabinan Synthesis” published in Science by Makarov et al., 2009 and colleagues at the NM4TB consortia (PMID: 19299584).

TB Efficacy Data from Published Literature CDD: TB Curated Literature 6771
ed: 5/2

009

TB Efficacy Data from Published Literature sources. SAR data for 6771 unique, as well as common compounds from over 300 PubMed references. Data includes PubMec
citations, targets, cells and organisms testes, MIC, % Inhibition, EC50-EC100, IC50, etc.

TB Toxicity Data from Published Literature CDD: TB Curated Literature 638

Published: 5

TB Toxicity Data from Published Literature sources. SAR data for 638 unique, as well as common compounds from PubMed references. Data includes PubMed citations,
targets, cells and organisms testes, cell viability, LD50, CC50, MNTD, etc.

TB Pharmacokinetic Data from Published Literature CDD: TB Curated Literature 28

Publis

TB Pharmacokinetic Data from Published Literature sources. SAR data for 28 unique, as well as common compounds. Data includes PubMed citations, targets, cells and
organisms tested, bioavailability, vm, vd, Cmax, etc.

TB Absorption Data from Published Literature CDD: TB Curated Literature 24

Publis

)09

TB Absorption Data from reference article Inhibition of siderophore biosvnthesis by 2-triazole substituted analogues of 5'-0O-IN-(salicyl)sulfamovlladenosine: antibacter
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1702 hits in >100K cpds 34 hits in 248 cpds 21 hits in 2108 cpds
100K library Novartis Data FDA drugs
100 100
= Bl al 1
5 &0 60 1
=
=
= “ 0 1 = random
:-g == paifecl predcion

20 20

==single painl model
= o fespanie modal

0 01 02 03 04 05 086 1] 20 40 60 &0 100 il 20 40 B0 EBD 100
%% of tes ga) sereened %5 af lasl sel sorasnad %5 af lesl sel sorasnad

Suggests models can predict data from the same and independent labs
Initial enrichment — enables screening few compounds to find actives

Ekins et al., Mol BioSyst, 6: 840-851, 2010
Ekins and Freundlich, Pharm Res. 2011
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Analysis of malaria data

— MedChemComm
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Ekins S and Williams AJ, MedChemComm,

http://www.slideshare.net/ekinssean 1: 325-330, 2010.
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Open algorithms., descriptors. closed data -
can we vnlock it?

Using Open Source Descriptors and Algorithms for Modeling ADME Properties
2 Rishi R. Gupta', Eric M. Gifford!, Ted Liston?, Chris L. Waller!, Moses Hohman', Barry A. Bunin' and Sean Ekins’

tPfizer Global Research and Development, Eastern Point Road, Groton, CT 06340
*Collaborative Drug Discovery, 1633 Bayshore Highway, Suite 342, Burlingame, CA 94010

CD

ABSTRACT

Aim: Computational modeis could be more readily shared with
colleborators if they were genereted with open source
descriptors (e.g. Chemistry development kit, COK) and

METHOD

Datasets:

Human Liver Microsomal Stability (HLM) data on ~200K compaounds.
Compounds were synthesized and testad in the HLM essay at Pizer.

Table 3. Detalls on the HLM data modeling grid showing performance
of various modeling methods versus descriptors.

DRUG MEFABOLISM

ﬂu;ﬂ-lg a‘;ggemhr::: We evaluated descrintors Datasets were binned as per the guidence provided by experts in the SV H'PF‘;T“:U"' RP Forest Rulequest Cubist =
delnod and Resiils. e evaualed ooen SOUrCe OesLnD Phamecokinatics, Dynamics and Metabolism (PDM) business unit — a.fs — -
and model building algorithms using 2 training set of =50k (Tabiet). CDK Kappa=0.14 Kappa =10.16 Kappa = 011 Kapoa =038 A s 5
molecules and a test sat of 25K moleculas with human liver } Sansitvity = 0.11 | Sensithily = 0.54 | Sansithity =085 | Sensitivity = (.54 |. w [-" L Lo L 4 L
microsomal metabalic standity (HLM) data. A& C5.0 decision tree
model demenstrated that open COK+SMARTS keys (Kappa = Datassts: Specifiity = 1,95 | Specificity = .70 | Specificty =033 | Spedificiy= 0.01
0.43. sensitivity = 0.57. specificity 0.1, positive predicted valua atasets:
{PPV) = 0.64) are egquivalent 1o models built with commercial # Data was binned in 3 bins 28 shown in Table 1. | PPV=043 PRV =033 FRV=025 PRV =061
MOE2D+SMARTS keys (Kappa = 0,43, senaitivity = 0,56, 4 A3 bin dassification model as well as a continuous model on the full MOEZDand  Motevaluaiad ot avaluzted Not evaluated Kappa= 043
specificity 081, PPV = (L53). Extending the datasst to ~ 200K dataset was built. SMARTS Sensiivity = 0.58
maolecules confirmed this coservation. The seme combi 4 The distrbution of the date in each class in this and the cther Kays
of descrptor sat and modeding method was apolied to a vanaty datazets iz shown in Tanle 2 Specificity = 0.51
of ather ADME endpaoints such as solubiity eic. and the results
WErE encouraging. PPV =063
Conclusion: Open source deseriptors and algorithms Table 1. Classification bins for HLM assay [Baseling)
. . 43
CDK +fragment descriptors MOE 2D +fragment descriptors =
Kappa 0.65 0.67 N
o MDR training 25,000
specificity 0.78 g 18.400 0.8
PPV 0.84 g 1o, 0.84 -
Figure 1. This schematic describes the “in siico screaning” e (i Iraining et 1 BST 38T - KEys
methodology where a predictive in silice model can be |t
used to pre-sereen the compounds before thay can go == P 24281 #of Desariptors: 578 # of Descriptors: 818
through the actual in vitro screaning. Fuma e =
Liver -
Mizrasomal # of Training Set compounds: 193,650 #of Training Set compounds: 183,830
Stabity
[HLM) XValidation Ressulis: 38,730 compounds X\elidation Results: 38,788 compounds
Training 7* 079 Training A - 0.77
Descriptors: ) ) 207% Test Sat R 0.69 2% Test Set - 0.69
< Pfizer modified Moleculer Operating Envimonment 20 set (MOEZD,
2008) (463 descriptors). Blind Data Sat (2310 compounds): Blind Data Set (2310 compounds): Gupla, R, Gifferd, EM., Lsion, T, Waller, C.L., Hohman, M,
< CDK (htto:Vodk sourceforge.net]  (Steinbeck et al,  Z006) Bunin, B.A and Exins, 5. Using Open Sowrce Computational Tools
fingerprints (195 descriptors). RE=053 R =053 for Predicting Human Metabolic Slabiity and Addtional ADME! Tox
ACUIADTE b FIEE Wan Froperties, Drug Metabolism and Disposition, 2010 (in press).

Gupta RR, et al., Drug Metab Dispos, 38: 2083-2090, 2010
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U NOVARTIS Could combining
models give

greater coverage

of ADME/ Tox

chemistry space
€% Bristol-Myers Squibb and improve
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predictions?
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1. Spend less on data generation, descriptors and algorithms — use more open source — use
models to help refine testing, external collaborators test your drugs

2. Selectively share data & models with collaborators and control access
3. Have someone else host the models / predictions
4. Predicting properties without the need to know the structures used in models

erc :
scriptors
gorithms

Collaborators
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A complex ecosystem of collaborations: A new bursiness model

Molecules, Models, Data

Inside Fgmdation

Collaborators

Bunin & Ekins DDT 16: 643-645, 2011

Inside Government

Collaborators

Collaborative platform/s
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All pharmas have assets on shelf that reached clinic
“Off the Shelf R&D”

Get the crowd to help in repurposing / repositioning
these assets

How can software help?
- Create communities to test

- Provide informatics tools that are accessible to the
crowd - enlarge user base

- Data storage on cloud — integration with public data

- Crowd becomes virtual pharma-CROs and the
“customer” for enabling services

DAMIEM HIRST
B.1965
PHARMACEUTICALS
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Could our Pharma R&D look like this

Massive collaboration networks — perhaps
enabled by Apps

Crowdsourcing will it have a role in R&D, drug
discovery possible by anyone with a phone

Pharmacewical Reseanch, Vol 27, No. 3, March 2000 (& 2000)
DOL: 1000TET TOAS-0 L0580

v

Editorial

Reaching Out to Collaborators: Crowdsourcing for Pharmaceutical Research

Sean Ekins"*** and Antony J. Williams™

Ekins & Williams, Pharm Res, 27: 393-395, 2010.

Recewved Ooober 23, HMN: gocepted January 5, 2000; published online January 27, 2010
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Mobile Apps for Drug Discovery

« Make science more accessible = | P o e s e
. . ewiting new compiuting platform for drug discovery, particularly in chenistry.
>communication

« Mobile —take a phone into field and
Antony J. Williams', Sean Ekins®, Alex M. Clark®,

o _ drug discovery
« GREEN - energy efficient computing .
* MolSync + DropBox + MMDS = Share o e e

 Cplmraons in Chamaky S11 Nunrymeds A, bk bown, (5, 1908, U5 8
* Mckmc e M aerils Iformmatis, 1900 56 e #0902, Moninel, Oueier, Cands H11 21

molecules as SDF files on the cloud = e

Muohile hardware and software technology comtinues to evolve very

C O I I ab 0 rat e rapidly amd prsents drog disoovery scientsts with new platformes for
accesing data and performming data analysis. Smartphones and tablet
computern cannow be wed to perform many of the operations previcusly
adkdressed by laptops or desktop computers. Athough the smaller soreen
sizes amd reguirements for towch-screen manipulation can present wer
imterface design challenges, especially with chemistry-melated

. applications, these limitations are diving innovative solutions. In this .
eady review of the topic, we collectively present our divese expedences as
‘ ' software developer, chemistry databose e xpert and naive wser, in terms of
what maohile platforms could provide to the drog discovery chemist in the | =50
!’ . way of applications in the future & this disruptive technology takes off. |
\/ =
a
I

Introdution
i H H 000 N e ] el Yoo o T vy I e e Ay 0 ) i) A 3 e it
Mobile Molecular  MolSync MolPrime ChemSpider L e
DataSheet Mobile et oot Bl ninch rncong . ekl o ol aviica ] Bd o o @ aar coshalide o ey dBcew-

ey M obelle dewioes, bn pasalie] winh 1he ach nces b o hem By, Ba e Beooome moee powesial and
e i s 00 e o lally Dk an an engeroce dered pace and, & @ newaly, hawe Been onbhancing.
[prcnchoscn ey o g s sy o ot s o3, o it g - st -
by B o avacaiile oo ) Ml bl g i s o s st ] ity vy v oy e s s
an e tha many expe o 1o be ondlne @ any Sme of day, bn any ke bon Bk now posd Ble o
ctar saceplubn oo o] saceltware @ prplica ioen s { Feerea B woe ke " p” o o ool e il can lowrms) i oo™
Tiand what ol & (oW FEs agh wise rEmnal 10 SEleg oo pusss Mobiny B oo lags
e e B Bvdnad g Bt g o g ey ot e Bt i sl i f & B
dewbce tha laalweys on and alwe s oo oo wd, wheabes Bisa smasphon e o tabda Sevkoe. Ik
probable S otber dases of mobile Sevice willl soon Bocoene avallabie. As acoemies, and in

#l P

Green Solvents Reaction101 Yield101 Cormpondiog mater: Wilhen{Z33, 4L (ollaemeag)
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h e e AL

© 2011 Molecular Materials Informatics, Inc.

http://molmatinf.com Williams et al DDT in press 2011
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Applying collaborative approaches to drug discovery and development

2-3 years 0.5-1years 1-3 years 1-2 years 5-6 years 1-2 years
Registration
Target Lead ID Lead | ADMET )} Development &
Discovery Optimization post
approval

SRR L

§ Share Share biology Develop open Develop collaborative
Precompetitive screening and chemistry databases of collaborative Sharing Health
_ efforts data tc_: identify | | data betwe_,en ADME/Tox data tools for Economics

in target ID promiscuous Groups using Leverage adverse event Models
across industry |nh|b|t0l’3.iind collaboratltu'e pharma data detection !Z)m_etectlon qf
false positives technologies idiosyncratic
toxicity
Lab -
Assi;ants, Chemistry Databafse Databafse Clinical data Adverse event
Calculators, Sketehers E‘E)earchlng E‘E)earchlng caé)turletr_tools tracki_ng cost
database Idea generation roperty roperty ea ime effectiveness
predictions predictions analysis calculators

RS

Mobile computing tools
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& Tony My talk My preferences My watchlist My contributions Log out

Page Discussion Read Edit View history ~

H 1 open e-mail-confimmed account request pending
Main Page
Contents
Navigation 1 The Vision for the SciMobileApps Wiki

T TR 2 The Hosts of SciMobileApps Py PY
) 3 Categories o
Community portal ) ) )
4 Adding Data
Current events
Recent changes

Random page
Help

& Publications and Presentations
6 App of the Month
7 What Apps are Missing?

[edlt] The Vision f.n.- dlnm CmilfAmabila A eeses VAT

Mobile apps for scienc  ChemSpider Mobile
information regarding

Toolbox

What links here

Related changes clustering of these app
Upload file developers and users 1 ChemSpider Mobile is a free i0S app (iPhone, iPod, iPad) for searching the ChemSpider g7 online chemical database. It ChemsSpider Mobile
Special pages padicipale h}' Eddll"lg y pru\fldes the ability to search by drawing a chemical strudur?, or lenterlngl a compound name. The app is very
Printabl : straightforward and easy to learn. Search results are shown in a list showing structure and names. Any search result
AU EVEL KT can be examined in more detail by launching the mobile browser and viewing the structure on the ChemSpider web
Permanent link [edi The Hosts « page.
Browse properties Although the ChemSpider web page is designed to work well on mobile browsers, the mobile app is more convenient

SciMobileApps is hosts to use, and is currently the best way to search by structure from a mobile device. The structure drawing capabilities
worlds of l:hemistry an are provided by the embedded version of the Mobile Molecular DataSheet. The app was built by Molecular Materialsg,

Informatics , on behalf of the Royal Society of Chemistry & Company Royal Society of Chemistry

¢ WWRIL o i
Antony Williams & is a Contents Key people [Dr. Antony 1. Williams &1,
LinkedIn & 1 Technical Details Or. Alesx M. Clark
1.1 Structure page
1.2 Text page
. . 1.3 Becult Website  http://chemspider.com &
Follow SciMobileApp o) =T = =
2 Logistics n » = ﬂ 1

2.1 Licensing & Availability

2.2 External links

2.3 User Reviews

Science Chemistry

Sean Ekins & is a part

Also a sister Wiki for scientific databases www.scidbs.com
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What is necded

 More sharing
« Support those making data open

« Support companies /groups promoting software for datasharing
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Collaborators

Colleagues at CDD
Antony Williams (RSC)
Joel Freundlich, (UMDNJ)

Collaborative

Gyalr_1lu Lke_lmichhane, Bill Bishai (Johns =

Jeren:))f) Ylg% (UNM) Computational Toxicology Computational
Risk Assessment for Pharmaceutical 4

Nicko Goncharoff (SureChem) temicds Technologies for

Chris Lipinski Biomedical

Takushi Kaneko (TB Alliance)

Carolyn Talcott and Malabika Sarker
(SRI International)

Chris Waller, Eric Gifford, Ted Liston,
Rishi Gupta (Pfizer)
Alex Clark (MMDS)

Research

Drug Efficacy, Safety,
&= and Biologics Discovery

Emerging Technologies and Tools

Foreword by Alpheus Bingham

GSK

ChemAxon, Accelrys WWILEY

Bill and Melinda Gates Foundation
Collaborators at MM4TB



