
Archive, Mine, Collaborate© 2009 Collaborative Drug Discovery, Inc.

Collaborative Drug Discovery – UCSF
3rd Annual Community Meeting

Archive, Mine, and (selectively) Collaborate



Archive, Mine, Collaborate© 2009 Collaborative Drug Discovery, Inc.

What if?

• Technology

• Collaborations
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CDD Platform

• Modules:

• CDD Vault – Secure place for private data – private by default

• CDD Collaborate – Selectively share subsets of data

• Datasets:

• CDD Public – Expanding public data sets

• Published compounds

• Data from community members

• Vendor libraries

• Unique to CDD  – Simultaneously query your private
data, collaborators’ data, & public data
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CDD Database for Your Private Data
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Collaborate Mode 1 – Big Pharma  
with single login to multiple CROs/Biotech groups

Collaborator 1 Collaborator 2 Collaborator 4Collaborator 3
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Collaborate Mode 2 – Academic +
Foundations securely sharing data subsets

CDD DB
group 1

CDD DB
group 2

CDD DB
group 3

CDD DB
group 4
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New Types of Offerings for a Rapidly Changing Industry

• CDD Community:  tap into global R&D via “crowd-sourcing”
• CDD Alliance: better management of your collaborations
• CDD Customize:  fast, good, and cost-effective = agile

Use CDD Vault™, Collaborate™, Public™ for
Global R&D Community
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CDD Public
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Mapper Overhaul:
Templates and Previews Simplify Archival
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CDD “Top 10” Requests

• Mapper Overhaul – more intuitive to batch upload complex data, save mappings

• Projects – more advanced collaborative features beyond private-to-private data
– Editable data
– Refined data viewing selections
– Multi-group functionality requested by screening centers, foundations, & biopharma

• Configurable Terminology –
– Configure CDD w/ your own labels (alts to molecules, protocols…like objects,

antibodies, sequences, screens, etc)

• Advanced Filters & Alerts for Compound Liabilities
– Reactive Functionality likely to cause toxicity, alkylate DNA, BBB models, etc
– What Lipinski calls Alerts (for example with Abbotts’ ALERT SMARTS filters).

 NOTE: For each feature we do a “bang per buck” analysis, and truly agonize over
which item is best to do first, given lots of competing requests
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CDD Projects – More Advanced Collaborate
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Configurable Terminology:
“User-Defined” Objects, Subjects, Molecules
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Configurable Terminology:
“User-Defined” Objects, Subjects, Biologicals
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Drug Toxicity Alerts
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Implementing Toxic Functionality Alerts
(see Lipinski’s presentation)

• Basic Capability = 2 FTE weeks
• Store list of SMARTS alerts with intuitive description
• Associate list of alerts with structures
• Set up alerts to be automatically run against new and existing structures
• Display alerts

• End User Flexibility = 1 FTE week

• Advanced Implementation = 3 FTE weeks

 NOTE: Generally any feature can have about 25% of unforeseen features
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CDD “Top 10” Requests (cont.)

• Advanced visualization tools – for anything mined.

• Mine page extensions – e.g., more list logic on query results

• Performance-Speed Optimization (mapper/slurper/mining)

• Processing data (averaging, SD, etc) and advanced calculations – “Excel” manipulations

• API – program your own capabilities and integrate nicely with other technologies

• Multi-group, Multi-dimensional MedChem Collaborations –
– Social Networking
– Community of models to support complex, collaborative projects

• Engage Big pharma
– Data, models, compounds, & capabilities
– “Pre-competitive”

 Reminder: For each feature we do a “bang per buck” analysis
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Collaborative Dashboard for Secure
To-the-Minute Global R&D Tracking

Copyright © 2009 All Rights Reserved Collaborative Drug Discovery



Archive, Mine, Collaborate© 2009 Collaborative Drug Discovery, Inc.

CDD Search Results View
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Heat Maps, Controls, & Plate Statistics
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What if?

• Technology

• Collaborations
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Projects - complex
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Who We Are

• A private company, founded in 2004.

• Product: CDD database and custom services

• Working with thousands of leading researchers using CDD on six continents

• Provides secure “cloud-based” collaborative drug discovery embracing academic,
non-profit, and for-profit company researchers (cultures) in invitation-only groups

– Affordable, easy-to-use, yet extremely powerful

• SAB:

– Christopher Lipinski, PhD (ex Pfizer)

– James McKerrow, MD PhD

– David Roos, PhD

– Adam Renslo, PhD

– Wes Van Voorhis, MD PhD

– Jim Wikel (ex Eli Lilly)
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Typical Lab:
The Data Explosion Problem
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CDD Database for Your Private Data



Archive, Mine, Collaborate© 2009 Collaborative Drug Discovery, Inc.

Collaborate Mode 1 – Big Pharma  
with single login to multiple CROs/Biotech groups

Consolidated
CDD DB

Collaborator 1 Collaborator 2 Collaborator 4Collaborator 3
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Collaborate Mode 2 – Academic +
Foundations securely sharing data subsets

CDD DB
group 1

CDD DB
group 2

CDD DB
group 3

CDD DB
group 4
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CDD database system

• Web based (log in securely into to your database from any
computer).

• We host the server for you
• Highly secure, all traffic encrypted, server in a secure

professionally hosted environment.

Secure and  low TCO
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Back pocket
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Implementing Toxic Functionality Alerts
(see Lipinski’s presentation)

• Basic Capability = 2 FTE weeks

• End User Flexibility = 1 FTE week

• Advanced Implementation = 3 FTE weeks

 NOTE: Generally any feature can have about 25% of unforeseen features
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Implementing Toxic Functionality Alerts
(see Lipinski’s presentation)

• Basic Capability = 2 FTE weeks
• Store list of SMARTS alerts with the SMARTS, a name, and a text description

(back end) - 1 point
• Associate list of alerts that apply with structures - 1 point
• Set up alerts to be automatically run when adding a new structure - 1 point
• Run alerts against existing structures - 1 point
• Ability to display alerts on the show molecule page - 2 points

• End User Flexibility = 1 FTE week
• Allow super-users to manage this list - 2 points
• Rerun alerts after they're changed against all structures - 1 point

• Advanced Implementation = 3 FTE weeks
• Ability to display alerts in mine results - 3 points
• Ability to mine by presence/absence of alerts in general - 2 points
• Ability to mine by presence/absence of specific alerts - 3 points

 NOTE: Generally any feature can have about 25% of unforeseen features
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Objects - Administration
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CDD Case Study Details

• Published Review in Drug Discovery Today 2009 (14: 261-270).
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CDD Successfully Builds
Collaborative Drug Discovery Communities

• Published Review in Drug Discovery
Today 2009 (14: 261-270).

• $1.89M Tuberculosis B&MGF Project
• Thousands of scientists engaged:
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Collaborative Drug Discovery

• Archive
– Organize and upload your experimental data

• Mine
– Analyze your data to suggest new drug candidates

• Collaborate
– Keep your data 100% private,
– Exchange confidentially with collaborators, or…
– Share openly within the CDD community
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Collaborate

Result
New leads reveal known
drugs that reverse
chloroquine resistance
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CDD Database system

• CDD works right “out of the box”, no implementation hassle. Login & go.
• User can access (with Firefox browser) from Windows, Mac, even Linux/Unix
• A wide variety of data formats are supported including Chemical structure

formats like SD format or SMILES. Files (images, pdf etc. can be associated
to multiple entities)

• Easy to use -  no special knowledge required; navigation with familiar web-
browser tools like hyperlinks, tabs, dropdown menus etc.

• Different user privileges can be set according to your user structure.
• Supports Collaborations
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CDD Database system – Distributed Research

• Ability to tap into hundreds of external researchers
data with no lengthy business/legal cycles
– Save 6-12 months on a new discovery

• No need to “poke a hole” into your Firewall
• No need for users to have any IT expertise
• 3rd party for hosting – liability relief
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CDD as collaboration platform

 You decide which data to share with whom
(we currently manage this on our server via group management)

 Store and share protocols

 Via a unique identifier (e.g. a structure, a name, a unique label) teams
from diverse disciplines as Chemistry, Toxicology, Assay design, animal
studies etc. can share their data in real time.

 Collaborate across different organizations. Our technology and pricing
enables and supports a variety of collaboration models.

 Publication mechanism: Specialized community data collections are
available for no charge.  Current collections – see next slide
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CDD database – more details

• Easy batch import of your data is supported by a mapper and
slurper.

• Add molecules, analytical, or biological data manually, all
required tools are integrated.

• Export your data with Chemical structures into Excel without
the need for extra plugins or extra software.

• Chemical drawing tool integrated which is powerful and very
easy to use.

• Plates, heatmaps, property calculations, 3D views and much
more (similarity search by end of Jan/08)
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CDD “Agile” Development Advantage

• Traditional software development life cycle (6-12 months)
• CDD Agile development includes automated testing:

– Biweekly minor updates
– Monthly major updates

• Recent examples:
– Logins to multiple groups for screening centers
– Dashboard for intra-group coordination
– Customize mine results
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Archive
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Mine
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“Five years ago our lab tested 20 compounds a
year with no way to handle 200.  Today, with
CDD’s software, we can fully process 3000
new compounds per year and advance the
best compounds to late-stage development.”

— Dr. James McKerrow, UCSF
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CDD database – other benefits

• Low total cost of ownership: You do not need to buy and
maintain your own server, run updates, have an IT
specialist; minimal time for training; reasonable license
fees. Lots of tools integrated which otherwise need to be
purchased extra (structure editor, export with structures
into regular Excel etc.).

• Superior customer support (support schedule including
regular trainings and pings; collaboration support)

• Chemaxon tools integrated.
• New features added regularly and do not need to wait for a

maintenance schedule.
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• "Five years ago our lab tested 20 compounds a year with no way to handle 200.
Today, with CDD’s software, we can fully process 3,000 new compounds per year
and advance the best compounds to late-stage development."

– James McKerrow, MD, PhD, UCSF

• "One of the biggest barriers for academic drug discovery is the poor access to
chemical data represented in an intelligent format. CDD presents data and
associated tools that capture the relationship between chemical structure and
biological activity. Structure-Activity Relationship (SAR) data substantially
improve the distributed drug discovery process.“

– Christopher Lipinski, PhD, Pfizer, Retired

• "It’s a great tool for mining and sharing data with collaborators. I’ve used a
couple of other programs, but they don’t put everything together so intuitively."

– Mary Lynn Baniecki, PhD, Clardy Laboratory, Harvard Medical School

• "I was very impressed by the system's simplicity, responsiveness and
functionality. It certainly looks better than anything I've seen so far."

– Wayne Best, PhD

• "The CDD Database is an extremely elegant platform. I highly recommend it for
anyone generating drug discovery data.“

– Bryan Roth, MD, PhD, University of North Carolina

Testimonials
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CDD Current Community
& Strategic Relationships

• ASINEX, Inc.
• Broad Institute
• Cedars-Sinai Medical Center
• Columbia University
• Cornell University
• Drugs for Neglected Diseases initiative
• Fred Hutchinson CRC
• Gates Foundation (BMGF)
• Harvard University
• Indiana University–Purdue University Indianapolis
• Johns Hopkins
• Louisiana State University
• Marine Biological Laboratory
• MIT
• Myelin Repair Foundation
• Purdue University
• San Francisco VA Medical Center
• Seattle Biomedical Research Institute
• Semafore Pharmaceuticals, Inc.

• All at:  www.collaborativedrug.com/who 

• Stanford University
• St. Jude Children’s Research Hospital
• SureChem
• TimTec, Inc.
• UCSF General Hospital
• University of California, Berkeley
• University of California, Los Angeles
• University of California, San Francisco
• University of California, Santa Cruz
• University of Cape Town
• University of Mississippi
• University of North Carolina
• University of Pennsylvania
• University of Sydney
• University of Texas
• University of Washington
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Archive Preclinical SAR (with any Relationship)

Potency Efficacy ADMET
PK/PD

Sources

IC-50s,
Enzymology
Co-crystal

mg/Kg

In vivo

Models QSAR,

Docking

CDD Database, 

PubChem,

Commercial...

P450, T1/2

Solubility,

Distribution

Systems Biology
Experimental 

& 

Theoretical

CDD Database, 

Academics,

Biopharma...

SAR
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CDD – Community Open Access Data

1. Dr. Christopher Lipinski
Chemoinformatics data on FDA and Orphan approved drugs

2. Prof. Roos (U. Penn)
Modern Malaria literature data linked to genes

3. Prof. Gelb (UW)
Modern Malaria literature data linked to assays

4. Prof. Guy (St. Jude CRH)
>15,000 Army Malaria screening data dating back to WW-II after

escrow period
5. Prof. McKerrow (UCSF)

“Open-Content” Drug discovery – T. Brucei, T. Cruzi, S. Mansoni,
Leishmania, P. falciparum
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CDD database system: Security overview

• CDD encrypts all traffic between a user's web browser and our servers once the user
has logged in.

• CDD does thorough automated testing of our application code, including security tests
to make sure one group cannot access another group's private data.

• CDD uses two levels of firewalling ("defense in depth"), hardware and software, for each
sensitive server in our server environment.

• CDD encrypts all database and customer file backups using public key cryptography,
and the private keys are backed up securely.

• CDD stores user passwords in our database using strong, one-way encryption hashes.
• CDD stays current with all security updates to our system software, firmware and

operating systems.
• CDD uses Linux systems in production.
• A number of application security enhancements around password security are being

made mandatory.
• Access to production servers and superuser accounts is limited and audited within CDD.


