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 International public-private partnership (PPP) with a mission to acceleratethe discovery of new medicines through precompetitive, open science.
 SGC supports a network of scientists in 6 universities in 5 countries plus anetwork of 300+ collaborators.
 Global network of partners, funders over 18 years, includingpharmaceutical companies, charities, and government agencies.
 SGC co-authors ~25 peer-reviewed papers each year with industry.
 SGC is a charity incorporated in the UK, SGC Head Office is in Canada.

THE STRUCTURAL GENOMICS CONSORTIUM (SGC) IS A GLOBALPUBLIC PRIVATE PARTNERSHIP DEDICATED TO OPEN SCIENCE



Main outputs:
– High Throughput Structural Biology (>4000 structures deposited)
– Renewable Antibodies/Binders
– Patient-Cell Derived Assays
– Chemical Probes (~190) and Chemogenomics Libraries
– Data driven research (ML)

SGC at a glance



Our Ethos: Open Access
Promptly placing results,reagents and know-howin the public domain

www.thesgc.org

We agree not to file forpatent protection on any ofour research outputs
(and encourage our collaborators to do the same)



WHY DO WE NEED SGC?
>$250B a year invested in biomedical research

• No new medicines for schizophrenia since 1950’s
• No new treatment for Alzheimer’s since early 80’s

Medicines are not affordable for most people inthe world



MOST SCIENCE IS REDUNDANT
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• Funding based on published results
• Lack of funding for truly innovative ideas
• Small increments
• Agreements/IP – time consuming

THE SYSTEM IS THE PROBLEM



WHERE ACADEMIA SHINES LIGHT, INDUSTRY SEARCHES

The (un)targeted cancer kinome.Fedorov O, Müller S, Knapp S.Nat Chem Biol. 2010 Mar;6(3):166-169.

https://pubmed.ncbi.nlm.nih.gov/20154661/


Evolving science and partners to address pressing global needs
PHASE I Phase II Phase III Phase IV Phase V

SCIENTIFICFOCUS
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STRUCTURAL GENOMICS
Human Protein FamiliesHuman Parasite Proteins

DATA DRIVEN DD
Machine Learning

Patient-derived disease assays

CHEMICAL GENOMICS
Bio-active Chemical Tools

INDUSTRYPARTNERS



WHAT DOES INDUSTRY GAIN?

 Launches at $100,000’s per patient per year the new normal– Kalydeco® (Ivacaftor); Orkambi® (Lumacaftor/Ivacaftor) for genetic subsets of CF ->$300K/year– Rare disease drugs now launching at almost $1M/year in some cases– Targeted cancer therapies – mAbs, kinase inhibitors $$$– Glybera example (gene therapy for lipoprotein lipase disorder developed at UBC) - $1M for one dose
 Trends exacerbating pricing:– Increasing development costs, costs of failure, and clinical attrition - YES– BUT ALSO: patient population sizes getting smaller with better genetic characterization
 Sustainability for public and private payers?

• New medicines are exorbitantly expensive
• >$2.5B in private sector R&D costs per approvednew drug
• # new drugs approved per $1B halved every 9years since 1950s
• clinical attrition rates



SILOED PROPRIETARY DEVELOPMENT LEADS TO REDUNDANCY

Examples of failed parallel late-stage clinical programs: NK1 receptor antagonists for analgesia; matrixmetalloproteases and farnesyltransferase inhibitors for cancer; cholesterol ester transfer protein for CVD;beta-amyloid for AD; aurora kinase inhibitors for breast cancer



GSKcollaboration starts

July 2009

Oxford andHarvard startcollaborationBET /NMC

Jan 2010 Dec 2010

Co -publication ofJQ1 probe(SGC; cancer)andI-BET probe(GSK;inflammation)

Precompetitive Research – from lab to patients?

Boominginterest inAcademia andIndustry
Pfizer BETprobeannounced

Oct 2011 Mar 2012
GSKcarries outfirst inman study(open)

Brd4 linked toAML  (Nature)MM (Cell)

July 2011
6 Months 11 Months 1 Month 6 Months 3 Months2 Years and 2 months

Currently >30 clinical trials

JQ1distributed to100+ labs

Jan 2011



Private SectorPublicDomain
Public PrivatePartnership

Chemical Probes
Proteins,Assays/Screening3D Protein StructureMedicinal ChemistryTarget Engagement incells

Target Validation
Disease studiesNo restrictionsPublicationTools for all

Drug Discovery Development
Lead optimizationPharmacologyDMPKToxicologyChemical developmentClinical development

Creative commons Proprietary

Edwards et al, Nature Chem Biol, 2009

SGC Model for Pre-Competitive Chemical Probes for Drug Discovery
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PUSHING THE OPEN SCIENCE BOUNDARIES

… University of British Columbia, Emory University, Sick Kids Hospital…

Agora Open Science Trust(Charity) … crowd-sourced evaluation of research tools

… deposition of metadata



• Publication of more than 2 manuscripts per week (many in high impact factor journals)
• More than 4000 protein structures deposited in the PDB contributing 12% of all knownstructural information for human proteins
• 2 Spin-out companies
• > 190 chemical probes
• Common development of assay platforms with biotech companies (e.g. Eurofin,Promega, DiscoverX, Sigma)
• Worldwide network of collaborators

SGC in Numbers



EUBOPEN

• The EUbOPEN consortium is an Innovative MedicinesInitiative (IMI) funded project to enable and unlockbiology in the open.• 22 partners from academia and industry• five years (2020-2025)• Total budget of 65.8 million euros covered by a grantfrom the IMI and cash and in-kind contributions from theEFPIA companies, IMI Associated Partners and non-EUpartners.• Coordinated by GUF• Open Science Policy

• Open access requirement for all EUbOPEN and SGCpublications
• Depositing publications in repositories
• Subject-based/thematic repository (e.g., arXiv,Europe PMC), OR
• Zenodo the OpenAIRE repository hosted by CERN
• FAIR Guiding PrinciplesFindable, Accessible, Interoperable, Reusable

https://arxiv.org/
https://europepmc.org/
http://www.zenodo.org/
http://www.nature.com/articles/sdata201618


 Encourage innovation
 Engage industry
 Accelerate science
 Increase reproducibility
 Reduce redundancy
 Engage patients
 Mobilize funding
 Develop new technologies through crowed sourcing

OPEN SCIENCE AS SOLUTION

Releaseof
chemicalprobe



SGC CHEMICAL PROBES

Chemical probe = a drug-like small molecule that selectively modulates the activity of aspecific protein in cells

 20 years after deciphering the human genome, our understanding ofhuman disease is still far from complete
 Lack of tools, which help understand biology and disease-relevantprocesses
 In a bibliometric analysis, we found that chemical probes were the mostimpactful tools to enable researchers to work on new genomics targets
 Freely available probes to human proteins will enable discovery of newmedicines



IMPACT OF SGC CHEMICAL PROBES

HUNDREDS OF PAPERS USING SGC PROBES RESULTING IN
THERAPEUTIC HYPOTHESES

$7.1 million

DISTRIBUTED42,662+
Samples of chemicalprobes distributedglobally by SGC andtrusted vendors

DISCOVERED

Chemical probesdiscovered by SGC orwith pharma oracademics

190+
SGC chemical probesused by scientistsaround the world

CITATIONS7,285+ CLINICAL TRIALS25+
Clinical trials and late-stage preclinicalprograms based ontherapeutic hypothesesgenerated with SGCchemical probes



DONATED CHEMICAL PROBES PROGRAM

Müller et al. Donated chemical probes for open science.Elife. 2018 pii: e34311. doi: 10.7554/eLife.34311

 Initiated 2017 by SGC pharma partners (AbbVie, Bayer,
Boehringer Ingelheim, Janssen, MSD, Pfizer, and Takeda) and
led by SGC Frankfurt

 A collection provided by the pharmaceutical industry to the
global scientific community

 Make openly available chemical probes, many of which were
previously not in public domain

 Initially donations from pharma, later academics joined
 Available to all researchers without complicated contractual

restrictions
 Make available through chemical vendors

https://www.ncbi.nlm.nih.gov/pubmed/29676732


REVIEW AND DISSEMINATION PROCESS

Probe proposal Review and approval byindependent committees Database Distribution by SGC andvendors
Donated chemical probes for open science, eLife 2018;7:e34311 doi: 10.7554/eLife.34311

https://elifesciences.org/articles/34311


DATABASE - WEBSITE
ALL DATA IN A PUBLICLY AVAILABLE DATABASE



DCP DATA IS FINDABLE, ACCESSABLE, INTEROPERABLEAND RE-USABLE
FINDABLE• specific URL for each probe, DOI number
ACCESSABLE• DCP database website is open and free• Data accessible though ChEMBL
INTEROPERABLE• use a formal, accessible, shared, and broadly applicable language for knowledge representation• link to other sources of knowledge / open repositories such as ChEMBL, PubCHEM, OpnMe,chemicalprobe.org
RE-USABLE• Data update history• CC-BY• Metadata publication, modification and versioning not possible



REAGENTS AND UPTAKE FROM RESEARCH COMMUNITY

105DCP PROBES
92INDUSTRYPROBES

28COUNTRIES13ACADEMICPROBES
12500COMPOUNDSSHARED

DCP probes in numbers

Contributors



www.target2035.net

TARGET 2035: AN SGC-LED GLOBAL INITIATIVE

WHAT IS TARGET 2035?
Open science global movement, focusingon the creation of chemical and biologicaltools to study human proteins and informdrug discovery.OUR MISSION
Development of a pharmacologicalmodulator for every human protein by2035.OUR VISION
Global collaborative effort to create openaccess tools to study each human proteinand gene.

Open
Science

Collaboration

Data Sharing

Academia &Nonprofits Industry



Contact

www.thesgc.org

Susanne Müller-KnappCOO, SGC-FrankfurtSusanne.mueller-knapp@bmls.de
Claudia TredupSenior Scientific Coordinator, SGC-FrankfurtTredup@pharmchem.uni-frankfurt.de

FUNDING PARTNERSThe Structural Genomics Consortium is a registered charity (no: 1097737) that receives funds from Bayer AG, Boehringer Ingelheim, Bristol Myers Squibb,Genentech, Genome Canada through Ontario Genomics Institute [OGI-196], EU/EFPIA/OICR/McGill/KTH/Diamond Innovative Medicines Initiative 2 JointUndertaking [EUbOPEN grant 875510], Janssen, Merck KGaA (aka EMD in Canada and US), Pfizer and Takeda. The Joint Undertaking receives support fromthe European Union’s Horizon 2020 research and innovation programme and EFPIA and Ontario Institute for Cancer Research, Royal Institution for theAdvancement of Learning McGill University, Kungliga Tekniska Hoegskolan, Diamond Light Source Limited.
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