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aDREAM Conference - Wednesday, October 3, 2012
7:00 am - 5:30 pm DEVELOPMENT OF ROBUST EXPERIMENTAL ASSAY METHODS CONFERENCE (aDREAM 2012) ***
250 Massachusetts Avenue, Auditorium
Hosted by the National Center for Advancing Translational Sciences (NCATS) and NIH
*** free for registered ICBS Participants

ICBS - Thursday, October 4, 2012
7:15 am Registration Opens †
† Registration is at the 220 Massachusetts Avenue building adjacent to the auditorium where the talks will be held.

8:00 am Welcoming Remarks

Rathnam Chaguturu, Founding President

8:20 pm Keynote Lecture:
The continuum of chemical biology probes and drugs for novel
biological mechanisms and disease targets

Paul Workman ❖ The Institute of Cancer Research ❖ UK

Scientific Session
Session I: Approaches to understanding and treating rare and
neglected diseases
9:00 am

•

9:25 am

•

9:50 am

•

10:05 am

•

Chair:
Doug Auld ❖ Novartis Institutes for Biomedical Research ❖ US

Development of assays targeting gene‐dosage disease
CMT1A

James Inglese ❖ NCATS/NHGRI ❖ US

Glycolytic targets in Trypanosoma disease

Malcolm Walkinshaw ❖ University of Edinburgh ❖ UK

Enzyme inhibition and In vitro RNA interference in
Trypanosoma brucei reveals the importance of sterol C24‐
methylation for parasite growth and in mitigating human
African trypanosomiasis

Brad Haubrich ❖ Texas Tech University ❖ US

Repurposing kinase drug discovery for neglected tropical
diseases: an opportunity for open source drug discovery

Michael P. Pollastri ❖ Northeastern University ❖ US

10:20 am Coffee Break
Scientific Session
10:35 am

•

11:00 am

•

11:25 am

•

Whole organism HTS against Trypanosoma brucei and hit‐
to‐lead medicinal chemistry

Jonathan Baell ❖ Monash University ❖ Australia

Towards accelerated anti-cancer drug discovery:
Integration of library design, cell/target‐based screening,
and in silico/in vitro target profiling

György Dormán ❖ TargetEx ❖ Hungary

Azido-type selective reactions promoting chemical biology

Takamitsu Hosoya ❖ Tokyo Medical and Dental University ❖ Japan

Scientific Session
Session III: Highlights of Chemical Biology Techniques
11:40 am

•
•
•

4

Chair:
Jonathan Baell ❖ Monash University ❖ Australia

A small molecule based system to modulate the cellular
levels of any protein fused to HaloTag
Development of various functional molecules based on
hydrophobic and fluorescent scaffolds
Combined rational design and HTS in identifying inhibitors
for Ras guanine nucleotide exchange factor, SOS
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Chair:
Yuhong Du ❖ Emory University ❖ US
Devin Noblin ❖ Yale University ❖ US
Tomoya Hirano ❖ Tokyo Medical and Dental University ❖ Japan
Chris R. Evelyn ❖ Cincinnati Children’s Hospital Medical Center ❖ US
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12:10 pm Lunch Break
Scientific Session
Session IV: Natural products as chemical tools and leads
1:30 pm

•

1:55 pm

•

2:20 pm

•

Chair:
Lixin Zhang ❖ Chinese Academy of Sciences ❖ China

Exploiting multidrug resistance gene expression for effective
antifungal strategies by a natural product berberine

Lixin Zhang ❖ Chinese Academy of Sciences ❖ China

Approaching synthetic microbiology to harness the metabolic
power for novel and improved antibiotics

Zixin Deng ❖ Jiaotong University ❖ China

Phytochemistry, anti‐proliferative and radical scavenging
activity of Picea smithiana (Wall) boiss oil

Wajaht Amin Shah ❖ University of Kashmir ❖ India

2:35 pm Coffee Break
Scientific Session
Session V: Highly innovative cheminformatics and computational
approaches

Chair:
Petr Bartunek ❖ Institute of Molecular Genetics ❖ CZ

2:50 pm

•

A critical view on the use of chemical probes

Jordi Mestres ❖ Research Unit on Biomedical Informatics (GRIB) of
IMIM/UPF ❖ Spain

3:15 pm

•

Chemoinformatics meets chemical biology

Jürgen Bajorath ❖ University of Bonn ❖ Germany

3:40 pm

•

Large‐scale prediction and testing of drug activity on side‐
effect targets

Eugen Lounkine ❖ Novartis Institutes for Biomedical Research ❖ US

4:05 pm

•

Structure‐based computational design and characterization
of small molecules targeting protein interactions in cancer

Samy Meroueh ❖ Indiana University ❖ US

4:20 pm Keynote Lecture:
Cancer genetic dependencies targeted by small molecules

Stuart Schreiber ❖ Howard Hughes Medical Institute and Broad
Institute of Harvard and MIT ❖ US

5:00 pm Social Mixer and Poster Session
7:00 pm Business Meeting – International Chemical Biology Society

Rathnam Chaguturu, Founding President
Mel Reichman, Chair of BOD

ICBS - Friday, October 5, 2012
7:30 am Registration
8:20 am Keynote Lecture:
Targeting Cancer Metabolism
Scientific Session
Session VI: Chemical biology to accelerate transitional medicine
9:00 am

•

9:25 am

•

9:50 am

•

10:05 am

•

Lewis Cantley ❖ Harvard Medical School ❖ US
Chair:
Leonard Zon ❖ Harvard Medical School ❖ US

The role of biomarkers in drug discovery and development

Jon Mirsalis ❖ SRI International ❖ US

Envisioning a path to the future: The perfect marriage
between chemical biology and novel technology platforms
for translation research

Litao Zhang ❖ Bristol-Myers Squibb ❖ US

Predicting drug response, signal addictions and drug
resistance in AML using a chemical biology approach

Krister Wennerberg ❖ Institute for Molecular Medicine Finland ❖
Finland

Catalyzing chemical biology through strategic compound
sets

William Zuercher ❖ GlaxoSmithKline ❖ US

ICBS | www.chemical-biology.org
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10:20 am Coffee Break
Scientific Session
Session VII: Targeting epigenetics mechanisms with small
molecules
10:35 am

•

11:00 am

•

11:25 am

•

11:50 am

•

Chair:
Masatoshi Hagiwara ❖ Kyoto University ❖ Japan

Chemical Modulation of chromatin structure

James Bradner ❖ Harvard Medical School ❖ US

Chemical targeting of RNA processing for new theraputics
of cogenital diseases

Masatoshi Hagiwara ❖ Kyoto University ❖ Japan

Targeting alternative splicing as a strategy for anti-angiogenic
therapeutics

David Bates ❖ University of Bristol ❖ UK

DOT1L in MLL rearranged leukemia: Implications for
therapeutic strategies targeting DOT1L histone
methyltransferase activity

Zaneta Nikolovska‐Coleska ❖ University of Michigan ❖ US

12:05 pm Lunch Break
Scientific Session
Session VIII: Emerging concepts and technologies
1:20 pm

•

1:45 pm

•

2:10 pm

•

Chair:
Krishna Kodukula ❖ SRI International ❖ US

Oncology drug combinations at Novartis

Joseph Lehar ❖ Novartis Institutes for Biomedical Research ❖ US

Integrative approach for target identification of small
molecules

Hiroyuki Osada ❖ RIKEN Advanced Sciences Institute ❖ Japan

Chemistry and biology of ubiquitin-mediated proteolysis
and antigen presentation

Huib Ovaa ❖ The Netherlands Cancer Institute ❖ Netherlands

2:40 pm Coffee Break
Scientific Session
Session XI: Emerging policies and initiatives that promote
global collaborations
3:00 pm

•

3:20 pm

•

NIH’s Chemical Biology Consortium and TRND (Therapeutics
for Rare and Neglected Diseases)
Europe: ChemBioNet and EU‐OPENSCREEN

Chair:
Barbara Mroczkowski ❖ NIH ❖ US
Barbara Mroczkowski ❖ NIH ❖ US
Ronald Frank ❖ Leibniz‐Institut für Molekulare Pharmakologie (FMP)
Germany

❖
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3:40 pm

•

Japanese network for open innovation in drug discovery

Hirotatsu Kojima ❖ The University of Tokyo ❖ Japan

4:00 pm

•

Core model for advancing drug discovery and development

Ibis Sanchez‐Serrano ❖ health care consultant

4:15 pm

•

‘Open innovation’ in global chemical biology: snapshot
overviews of distinct models

Mel Reichman ❖ LIMR Chemical Genomics Center (LCGC) ❖ US

4:30 pm Closing Lecture
Discovering therapeutics using the Zebrafish: applications for
stem cells and cancer

Leonard Zon ❖ Harvard Medical School

5:00 pm Student Awards and presentations

Award Selection Comittee

5:30 pm Closing Remarks

New President, ICBS 2013 Chair

ICBS | www.chemical-biology.org
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ICBS would like to thank its sponsors for their considerate support
■ We are a leader in providing innovative solutions and technical support to the life sciences industry. PROMEGA Corporation’s 2,000 products enable
scientists worldwide to advance their research in the life sciences, particularly in genomics, proteomics, and cellular analysis. Our
products consist of kits and reagents as well as Integrated Solutions for life sciences research and drug discovery. The term
“reagents” refers generally to a broad range of biological, biochemical, and chemical materials. Reagents include specialized
chemicals, enzymes, peptides, antibodies and nucleic acids that scientists can use along or in combination with other materials to
perform biological tests (assays) or manipulate components of living cells. Founded in 1978, Promega Corporation is headquartered
in Madison, Wisconsin with branches in 15 countries and over 50 global distributors.

■ Serving Global Health Care Needs

■ CHEMBRIDGE CORPORATION is a global provider of enabling chemistry

We are a global, broad-based health care
company devoted to discovering new medicines,
new technologies and new ways to manage
health. Our products span the continuum of
care, from nutritional products and laboratory diagnostics through medical
devices and pharmaceutical therapies. Our comprehensive line of products
encircles life itself - addressing important health needs from infancy to the
golden years.

products and services for small molecule drug and
probe discovery. ChemBridge’s extensive portfolio
includes over 900,000 diverse and target-focused
screening compounds, 14,000 chemical building
blocks, our Hit2Lead.com on-line chemical store,
and high-end, research-intensive custom library
and synthetic/medicinal chemistry services. ChemBridge’s research products
and services are supported by an experienced, dedicated and friendly
customer service and project management team at our San Diego
headquarters and by ChemBridge’s impeccable, 18-year track record of
innovation, quality and deliverability.

ABBOTT has sales, manufacturing, research and development, and distribution
facilities around the world, close to where our customers need us to be. We are
recognized for our global reach and our ability to serve our customers around
the world.

Turning Science into Caring
Throughout our 120+ year history, Abbott people have been driven by a
constant goal: to advance medical science to help people live healthier
lives. It's part of our heritage. And, it continues to drive our work. Today,
approximately 91,000 em9ployees around the world share the passion for
"Turning Science Into Caring." It's a commitment to focusing on what matters
most: life and the potential it holds when we are feeling our best.
Winning in the Workplace
Abbott prides itself on being recognized as a good place to work because
we strive to provide an environment that enables employees to succeed.
We have received numerous local, national and international distinctions for
our commitment to workplace excellence. Our programs range from award
winning health care benefits to a variety of convenience and wellness services
and long-term retirement benefits
Advancing Access to Health Care Around the World
Our commitment to improving life extends to humanitarian causes. We
recognize that as a leading provider of innovative health care products, we
have a unique responsibility and opportunity to ensure people have access to
them – whether they are among the poor and underprivileged or victims of
natural disasters. We’re determined to do our part through creative and varied
social programs.
The promise of our company is in the promise that our work holds for health
and for life.

■ Through acquisition and ongoing R&D investment, CORNING now offers a
more comprehensive range of premium,
innovative laboratory products and solutions for
a wide spectrum of life science applications. Our
trusted, quality brands, backed by technical expertise, provide researchers
with better ways to advance their research from the beginning of their process
to the end.
Our Corning®, PYREX®, Costar®, Axygen®, Gosselin™ and Corning cellgro®
brands make us a global leader in consumable glass and plastic laboratory
tools for life science research. We continue to lead the way in innovation
with the development and production of Corning® Epic® Technology for
label-free detection, the HYPERFlask® Cell Culture Vessel for increased cell
yields, novel surfaces such as Ultra-Low Attachment and the Corning®
CellBIND® Surfaces for enhanced cell growth and assay performance, and
our range of Axygen Maxymum Recovery® Tips and PCR products with ultra
smooth surfaces.
We are committed to meeting customers’ unique and changing needs
with original solutions for today’s emerging life sciences technologies. Our
dedication to quality, technology and innovation continues to enable us to
produce the world’s most comprehensive line of drug discovery tools.

■ Since its foundation in the time of advent of HTS to drug discovery
ENAMINE has been meeting the increasing and
varying demands of the market for novel diverse
compounds. The company has been strategically
investing a lot of resources in synthesis of building
blocks for its own inventory that eventually allowed
taking the lead in synthesis of novel compound

ICBS | www.chemical-biology.org
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(Enamine continued...)

(Labcyte continued...)

libraries. Today Enamine possesses the world's largest collection of screening
compounds exceeding 2 million pure samples stored as dry powders. Each
year over 200,000 new compounds are added to our collection for our
repeated clients' satisfaction. Customers sustainably benefit from new
libraries for lead finding in most challenging programs. Continuous
and increasingly important production of building blocks required for
synthesis of compound libraries and fine medicinal chemistry resulted
in creation of another Enamine commercial catalogue that now provides
a possibility to researchers world-wide to efficiently and cost-effectively
follow up on hits they find while screening our libraries. It's not surprise
that after the screening collection related catalogue of the building blocks
turned out to be the largest in the world. To benefit the most from the
latest scientific findings in medicinal chemistry we welcome to board on
our integrated discovery programs including computer aided drug design,
biomolecular and ADME/Tox screening, medicinal chemistry in hit-to-lead
and lead optimization phases.

transfer. Labcyte, headquartered in Sunnyvale, California, has global sales
and support. Labcyte has 46 U.S., 10 European, 5 Japanese and 1 Chinese
patents with additional U.S. and international filings. For more information,
visit www.labcyte.com.

■ HAMAMATSU CORPORATION, a leader in optoelectronic components and
advanced detector systems, is
committed to improving the quality of
life through innovative products. Its drug discovery system, the FDSS,
provides fast kinetic fluorescence and luminescence whole plate
detection, with its unmatched versatility, durability, and reliability. Its
NanoZoomer whole-slide scanners serve the slide imaging community
with robust performance and top-quality images for brightfield and
fluorescence applications. The company also provides sCMOS, EMCCD,
and CCD cameras, including the game-changer ORCA-Flash4.0 scientific
CMOS camera for low-light microscopy.

■ LABCYTE, a global life science instrumentation company, is revolutionizing
liquid handling. Echo liquid handling
systems use sound to precisely transfer
liquids. The environmentally‐friendly
Echo platform generates better results with significantly lower costs when
compared to traditional liquid handling systems that have high running
costs, are prone to transfer errors, risk sample contamination and waste
large amounts of plastic lab consumables. Labcyte instruments are used
worldwide by all of the top ten pharmaceutical companies, as well as by
small to mid‐size pharmaceutical companies, biotechnology firms, contract
research organizations and academic institutions. Our customers work
across a wide spectrum of biology including drug discovery, genomics,
proteomics, diagnostics, imaging mass spectrometry and live cell

8
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■ NOVARTIS was created in 1996 through the merger of Ciba-Geigy and
Sandoz, two companies with a rich and
diverse corporate history. Throughout the
years, Novartis and its predecessor companies
have discovered, developed, and successfully marketed many innovative
products for patients to ease suffering and to enhance the quality of life.
The NOVARTIS INSTITUTES FOR BIOMEDICAL RESEARCH (NIBR) is the global
pharmaceutical research organization for Novartis, committed to discovering
innovative medicines that treat disease and improve human health.

■ Headquartered in Basel, Switzerland, ROCHE is a leader in research-focused
healthcare with combined strengths in pharmaceuticals
and diagnostics. Roche is the world’s largest biotech
company with truly differentiated medicines in
oncology, virology, inflammation, metabolism and CNS.
Roche is also the world leader in in-vitro diagnostics,
tissue-based cancer diagnostics and a pioneer in diabetes management.
Roche’s personalized healthcare strategy aims at providing medicines and
diagnostic tools that enable tangible improvements in the health, quality
of life and survival of patients. In 2011, Roche had over 80,000 employees
worldwide and invested over 8 billion Swiss francs ($9 billion US) in R&D.
The Group posted sales of 42.5 billion Swiss francs ($47.8 billion US).
Genentech, United States, is a wholly owned member of the Roche Group.
Roche has a majority stake in Chugai Pharmaceutical, Japan. For more
information: www.roche.com.

■ SLAS is an international community of more than 15,000 individual
scientists, engineers, researchers, technologists and
others from academic, government and commercial
laboratories. SLAS provides forums for education and
information exchange to encourage the study of and advance laboratory
science and technology for drug discovery and other industries.
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Doug Auld, PhD, Senior Research Investigator, Novartis Institute for Biomedical Research
SESSION I: APPROACHES TO UNDERSTANDING AND TREATING RARE AND NEGLECTED DISEASES
Title: Session Chair and Co-Chair, ICBS2012
Biography:

Dr. Auld has 16 years of experience in drug discovery. His Ph.D. is from the University of North Carolina Dept. of Chemistry, he completed post-doctoral
training at M.I.T. with Prof Paul Schimmel, helped to build the combinatorial chemistry company - Pharmacopeia in Princeton N.J., and was hired by National
Institutes of Health in 2004 to help start the NIH Chemical Genomics Center (NCGC). At NIH he worked on the development of the NCGC to establish a center
of scientific excellence which drove the establishment of the National Center for Advancing Translational Sciences (NCATS). He joined NIBR in Dec of 2010. His
lab is intimately involved in basic research into assay design as well as implementing robust assays to drive drug discovery programs.

Jonathan Baell, PhD, Professor of Medicinal Chemistry at the Monash Insititute of Pharmaceutical Sciences
SESSION II: MEDICINAL CHEMISTRY APPROACHES IN CHEMICAL BIOLOGY
Abstract Title: WHOLE ORGANISM HIGH THROUGHPUT SCREENING AGAINST TRYPANOSOMA BRUCEI BRUCEI AND HIT-TO-LEAD MEDICINAL CHEMISTRY
Human African Trypanosomiasis (HAT) or Sleeping Sickness, is a disease caused by two subspecies of Trypanosoma brucei that affects developing countries
within Africa. HAT largely occurs in rural regions with poor facilities and a lack of resources for the purchase of treatment drugs. Current drugs available for
the treatment of HAT often have serious side effects, difficult administration regimes, are not always transferable to the field and have limited effectiveness
across species and disease stages. These factors, along with many others present an urgent need for new drugs for the treatment of HAT.
The application of high-throughput screening (HTS) of large compound library collections is a common method for discovering new compounds for the drug
discovery process. We have have undertaken HTS for ~ 90,000 compounds against T. b. brucei whole cells, utilising an Alamar Blue assay to estimate parasite
viability.1
This HTS campaign furnished significant numbers of hit compounds. Many of these displayed compelling biological activities but were ignored because they
were recognisable PAINS,2-5 but eight new and interesting classes of compounds that exhibited activity against T.b.brucei cells. These compounds displayed
between 20 and 350 times selectivity indices to mammalian HEK293 cells.
In medicinal chemistry space these are highly druglike and highly optimizable. We do not know the mechanism of action but they are yielding to whole
organism optimization and giving clear structure-activity relationships.
Here we will present this project and discuss selected early hit-to-lead medicinal chemistry, which is already revealing some exciting results.
1.

Sykes ML, Baell JB, Kaiser M, Chatelain E, Moawad SR, Ganame D, Ioset J, Avery VM. Identification of compounds with anti-proliferative activity against
Trypanosoma brucei brucei strain 427 by a whole cell viability based HTS campaign . Plos Neglected Tropical Diseases (submitted).

2.

Baell JB & Holloway GA. New substructure filters for removal of pan assay interference compounds [PAINS] from screening libraries and for their
exclusion in bioassays. J. Med. Chem. 53, 2719-2740 (2010).

3.

Baell JB. Observations on Screening-Based Research and Some Concerning Trends in the Literature. Future Med. Chem. 2, 1529–1546 (2010).

4.

Saubern S, Guha R, Baell JB. KNIME workflow to assess PAINS filters in SMARTS format. Comparison of RDKit and Indigo cheminformatics libraries. Mol.
Informatics 30, 847-850 (2011).

5.

Lagorce D, Maupetit J, Baell J, Sperandio O, Tuffery P, Miteva MA, Galons H, Villoutreix BO. The FAF-Drugs2 server: a multistep engine to prepare electronic
compound collections. Bioinformatics 27, 2018-2020 (2011).

J. Baella* , V. Averyb, K. Bana, E. Chatelainc, L. Ferrinsa , D. Ganamed, M. Gazdikd,e, C. Hylandf, J.-R. Iosetc, A. Jonesb, M. Kaiserc, R. Rahmania, J. Smithf, M. Sykesb
a. Monash Institute of Pharmaceutical Sciences, 381 Royal Parade, Parkville, Victoria 3052, Australia
b. Eskitis Institute for Cell and Molecular Therapies, Griffith University, Brisbane, 4111, Australia
c. Swiss Tropical and Public Health Institute, Parasite Chemotherapy, Socintr. 57, CH-4002 Basel, Switzerland
d. Chemical Biology Division, The Walter and Eliza Hall Institute of Medical Research, Bundoora, Victoria, 3086, Australia
e. Chemistry Department, La Trobe University, Bundoora, Victoria, 3086, Australia
f. School of Chemistry, University of Tasmania, Hobart, Tasmania 7001, Australia
Biography:
Dr Baell, Larkins Fellow and Senior Research Fellow of the National Health and Medical Research Council, is a Professor of Medicinal Chemistry at the
Monash Insititute of Pharmaceutical Sciences (MIPS, Victoria, Australia), Head of the MIPS-Servier Medicinal Chemistry Program and Head of the
Australian Translational Medicinal Chemistry Facility. He is a Fellow of the Royal Australian Chemical Institute. He specializes in adding value to
Australian publicly funded research, through improving the quality of HTS libraries, medicinal chemistry hit-to-lead and lead optimization, and computeraided peptidomimetic design in order to generate compounds with potential therapeutic utility and of value. He has over 26 separate pharmaceutical patents,
of which more than half are alive and licensed to a variety of licencees in a variety of disease areas. He has a number of compounds in various stages of
development, from preclinical to one currently in phase I clinical trials for anxiolysis, and has consulted widely for the Australian Biotechnology Industry. In 2005
he was awarded the 2004 Biota Medal, a National Award for Excellence in Medicinal Chemistry for an early to mid-career researcher. His 2010 publication on Pan
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(Baell continued...)

Assay Interference Compounds, or PAINS, and has been most highly cited primary research article in the Journal of Medicinal Chemistry over a 3-year period.
In 2011 he formed a medicinal chemistry-based consortium for the discovery of new treatments for human African trypanosomiasis, or Sleeping Sickness,
involving six different research organizations from around Australia. His current research interests are focused in the areas of neglected and tropical diseases,
small molecule epigenetic modifiers, and HTS library design.

Jürgen Bajorath, PhD, Chair of Life Science Informatics, B-IT, University of Bonn
SESSION V: HIGHLY INNOVATIVE CHEMINFORMATICS AND COMPUTATIONAL APPROACHES
Abstract Title: CHEMOINFORMATICS MEETS CHEMICAL BIOLOGY
A number of chemoinformatics concepts and methods are highly relevant for applications in chemical biology. These include, among others, computational
approaches for activity prediction, target fishing, or the analysis of screening data. Exemplary applications will be discussed such as virtual screening for
small molecules to probe multi-functional proteins and the analysis of compound profiling data to identify molecules with target differentiation potential.
Biography:
Jürgen Bajorath obtained his diploma and PhD degrees (1988) in biochemistry from the Free University in West-Berlin. He was a postdoc at Biosym
Technologies in San Diego. From 1991-2004, he held several appointments in Seattle including positions at the Bristol-Myers Squibb Pharmaceutical Research
Institute and the University of Washington. In 2004, he was appointed Full Professor and Chair of Life Science Informatics at the University of Bonn, Germany.
He continues to be an Affiliate Professor at the University of Washington. Jürgen has more than 370 scientific publications and is co-inventor on 25 issued
patents. He currently serves on 12 editorial and scientific advisory boards and is an editor of the Journal of Medicinal Chemistry. His research focuses on
chemoinformatics and the development of computational methods for drug discovery and chemical biology.

David Bates, PhD, Professor of Microvascular Biology and Medicine, Scientific Director, Microvascular Research Laboratories, School of Physiology and
Pharmacology, University of Bristol
SESSION VII: TARGETING EPIGENETICS MECHANISMS WITH SMALL MOLECULES
Presentation Title: TARGETING ALTERNATIVE SPLICING AS A STRATEGY FOR ANTI-ANGIOGENIC THERAPEUTICS
Biography:
Small molecule regulators of alternative splicing as novel therapeutics for cancer, eye disease and pain.
During my PhD I identified for the first time that fluid filtration into the arm was a key contibutor to breast cancer related lymphoedema (Bates et al1992, J Physiol).
After a year training in molecular genetics at the University of Glasgow, I moved to the Univer-sity of California at Davis, where I my postdoctoral work provided the first
demonstration of somatic gene transfer into single microvessels, and that VEGF increased extravasation of dye occurred by increasing hydraulic conductivity
of capillaries (Bates and Curry Am J Phys 1996), through increasing calcium influx (Bates and Curry Am J Phys 1997). In 1996 I moved to a lectureship
at Leicester University, where I continued to in-vestigate VEGF signalling in vivo and showed that it works through a store independent mechanism (Pocock
et al Am J Phys 2000), work that continued when I moved to Bristol in 1999 identifying its action through activation of TRPC channels (Cheng et
al ATVB 2006). In 2002 I cloned the first of a novel family of VEGF splice variants (Bates et al Cancer Res 2002) that are antagonistic in many aspects
for conventional VEGF isoforms (Woolard et al Cancer Res 2004) but synergistic for others (Magnussen et al IOVS 2010). I have since described other
members of this family of splice variants, identified a role for them in diabetes (e.g. Perrin et al Diabetol 2005), eye disease (e.g. Hua, IOVS 2010),
renal disease (Amin et al Cancer Cell 2011), pre-eclampsia (MacMillan et al Clin Sci 2006, Bills et al Clin Sci 2009), and cancer (e.g. Varey et al BJ Cancer
2008), the mecha-nism of their control (Nowak et al J Cell Sci 2008) and action (Kawamua et al Cancer Res 2008), and effects on angiogenesis (Qiu et al
FASEB J 2008) and permeability in health (Glass et al J Physiol 2006) and disease (Bills et al BJOG 2010). I have identified novel therapeutic candidates
for anti-angiogenics through this mechanism (Woolard et al Chem Sci 2010, Nowak et al JBC 2010). I identified a novel mechanism for metastasis in skin
cancer (Shields et al Oncogene 2007), through cytokines mediated recognition of lymphatics (Lanati et al Cancer Res 2010). My group has been
instrumental in the recent breakthroughs in the understanding of the regulation of glomerular filtration (Neal et al JASN 2004), survival (Foster
et al 2003) and permeability (Salmon et al AmJPhys, 2006) by the podocyte, showing for the first time that there is a downstream restriction
to flow after the slit diaphragm (Neal et al Am J Phys 2004), and that this can be modulated by autocrine growth factors (Qiu et al JASN 2010),
and modulation of endothelial glycoca-lyx (Salmon et al JASN 2012). I have also identified mechanisms through which shear stress can induce
physiological neovascularisation (Benest et al Cardiovasc Res 2008), and generation of new arterioles (arteriolargenesis, Stone et al ATVB 2010). These
find-ings have been published in over 110 papers over the last twenty years, most of which have come since 2004, in international journals such as
Cancer Cell, Nature Cancer Re-views, JBC, J Cell Sci, ATVB, Cancer Research, FASEB J, J Am Soc Nephrol, Am J Physiol and J Physiol. I have directly supervised
21 successful PhD candidates since my first in 2003, with a 100% succes rate, 19 of which are still in science or medicine and 27 postdocs, 9 of which are now
in faculty positons, 2 as chairs. My students have found positions in internationally outstanding institutions such as the University of California (Davis, San
Francisco and Santa Barbara), Sloan Kettering Memorial Centre, Weill Cor-nell, and Cold Spring Harbor Laboratories in New York, King’s College London, EPFL
Lausanne, Heidelberg, and some are in faculty postions already.
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James E. Bradner, MD, Staff Physician in the Division of Hematologic Malignancies, Dana-Farber Cancer Institute And, Assistant Professor in
Medicine, Harvard Medical School
SESSION VII: TARGETING EPIGENETICS MECHANISMS WITH SMALL MOLECULES
Presentation Title: CHEMICAL MODULATION OF CHROMATIN STRUCTURE
Biography:
James E. Bradner, MD, is a Staff Physician in the Division of Hematologic Malignancies at Dana-Farber Cancer Institute as well as an Assistant Professor in
Medicine at Harvard Medical School. The present research focus of the Bradner laboratory concerns the discovery and optimization of prototype drugs
targeting cancer gene regulation. The clinical objective of the Bradner group is to deliver novel therapeutics for human clinical investigation in hematologic
diseases. Dr. Bradner is a member of the American Society of Clinical Investigation, the American Society of Hematology, the American Chemical Society
and the American Association of Cancer Research. His recent research has been published in Nature, Cell, Nature Chemical Biology and the Journal of the
American Chemical Society. He has authored sixteen United States Patent applications, licensed to five pharmaceutical companies, and is a scientific founder
of Acetylon Pharmaceuticals, SHAPE Pharmaceuticals and Tensha Therapeutics.

Lewis C. Cantley, PhD, Professor of Systems Biology, Harvard Medical School
KEYNOTE LECTURE
Presentation Title: TARGETING CANCER METABOLISM
Biography:
Lewis C. Cantley, Ph.D. is a Professor of Systems Biology at Harvard Medical School and Chief of the Division of Signal Transduction in the Department of
Medicine at Beth Israel Hospital. He joined Harvard Medical School as a Professor of Cell Biology in 1992, and became a founding member of the Department
of Systems Biology in 2003. He is a member of the National Academy of Sciences. Dr. Cantley graduated summa cum laude from Wesleyan College and earned
his Ph.D. from Cornell University in 1975. His postdoctoral research and first faculty appointment were in the Department of Biochemistry and Molecular
Biology at Harvard University. Prior to joining Harvard Medical School, Dr. Cantley was Professor of Physiology at Tufts University School of Medicine. He is a
pioneer of the signal transduction field. His seminal contributions to understanding of the molecular pathway known as phoshatidylinositol-3-kinse (PI3K)
have opened up one of the most promising avenues for the development of personalized cancer therapies.

Rathnam Chaguturu, PhD, Senior Director-Exploratory Research, and Deputy Site Head-Center for Advanced Drug Research, SRI International
WELCOME REMARKS
Title: Founding President, ICBS
Biography:
Dr. Rathnam Chaguturu is the Senior Director-Exploratory Research, and Deputy Site Head-Center for Advanced Drug Research at SRI International,
Harrisonburg, VA. He has more than 30 years of experience in executing projects encompassing the full drug discovery cycle including target validation,
chemical library management, HTS, automation, new lead discovery and development and managing hit to lead projects. He joined Rutgers University
in 1976 as an Assistant Professor of Biochemistry, and later moved to Dow Chemical Company-Central Research Laboratories as a Project Leader. At Dow,
Rathnam instituted the first principles of chemical library screening for new lead discovery, and developed tools for mining in-house chemical archives.
Rathnam joined Sierra Sciences as Director of Drug Discovery in 2006 after a 22-year outstanding career at FMC Corporation where he led discovery research
efforts focused on ion channel, receptor, enzyme and cell-based targets, and instrumental in designing the industry-first Zymark robotic screening platform
for new lead discovery. As a representative of FMC, he was one of the founding members of the Society for Biomolecular Sciences. Dr. Chaguturu has authored
over 50 research publications including reviews and book chapters, and holds 11 US patents. He is the Editor-in-Chief of the journal, Combinatorial Chemistry
and High Throughput Screening, published by Bentham. He is the Founding President, International Chemical Biology Society.

György Dormán, PhD, Head of Medicinal Chemistry, Targetex LLC
SESSION II: MEDICINAL CHEMISTRY APPROACHES IN CHEMICAL BIOLOGY
Abstract Title: TOWARDS ACCELERATED ANTI-CANCER DRUG DISCOVERY: INTEGRATION OF LIBRARY DESIGN, CELL/TARGET-BASED SCREENING, AND IN
SILICO/IN VITRO TARGET PROFILING
CancerGrid, a three-and-a-half year European research project integrated information technologies, chemistry and biology to facilitate the discovery of
potential anti-cancer agents through a rapid chemical genomics approach. For the cell-based phase of the project, 30,520 small molecules were selected
by various computational methods from the AMRI library (200,000) and Univerisity of Bari collection (1500). Single point high-throughput screening of the
selected compounds was performed on HCT116 colon cancer cells at 50 μM concentration followed by IC50 determination of the most cytotoxic compounds
(viability < 20 %) on HCT116 and MRC-5 that led to the identification of 225 compounds showing at least 5-fold selectivity towards the tumor cell line (hit
rate: 0.74 %). In the next phase these hits were further investigated in target-based assays (HDAC, HSP90, that are overexpressed in HCT116). Since relatively
low hit rate was obtained we further investigated 76 highly selective cytotoxic hits in a kinase panel (22) involved in cancer patogenesis. The best 2 hits
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showed IC50 ~5 nM (FGFR3, HCT116 selectivity > 100) and 13 nM (FLT3, HCT116 selectivity > 200), respectively. The latter compound was further investigated
in a chemical proteomic “pull-down” assay (CEMM, Vienna). Among the specific binding partners ezrin looks particularly interesting since it plays a key role
in tumor cell invasion and metastasis and highly overexpressed in HCT116. For the remaining selective cytotoxicity hits 115 cancer-relevant targets were
predicted in silico by a novel chemocentric approach [1]. In addition, the HTS data were used to develop a model to predict differential cytotoxicity hits
from large libraries. Iterative Stochastic Elimination (ISE) indexing method was adapted to calculate a Cyto-Toxicity Index (CTI) from the hit compounds.
For validating the method 280 compounds were selected from Enamine collection (1M compounds) using the model. In vitro validation resulted in 25 hits
(HCT116 selectivity > 5), hit rate 8.7 % [2].
[1] Flachner B, …, Mestres J, and Dormán G PLoS ONE, 7(4), e35582 (2012).
[2] Marcus D, Dormán G, …., Goldblum, A. ChemMedChem (before submission)
György Dormána, Sándor Cseha, Angelo Carottib, Amiram Goldblumc, Miklós Szabód and Jordi Mestrese
Targetex, Kápolna köz 4/a Dunakeszi H-2120, Hungary, bUniversity of Bari, Via E Orabona 4, 70125 Bari, Italy; cHebrew University of Jerusalem, Jerusalem, Israel
91120; dAMRI Hungary, Záhony u. 7, Budapest, H-1031, Hungary, eUniversity Pompeu Fabra; Barcelona Biomedical Research Park C/ Doctor Aiguader, 88, 08003
Barcelona, Spain;
a

Biography:
Dr. György Dormán obtained his M. Sc. and Ph.D. degree in medicinal chemistry from the Technical University of Budapest in 1982 and in 1986, respectively.
He joined then the prostaglandin research group of Chinoin Pharma (now Sanofi) in Budapest as a Research Associate, where he worked until 1988.
In 1988-89 he spent a post-doctoral year in the UK (University of Salford) working on the total synthesis of leukotriene B3/B4. Between 1990-1992 he worked
at EGIS Pharma (now Servier) and Biorex Inc., in Budapest, as a Senior Research Associate.
From 1992 to 1996 he was a Visiting Scientist at SUNY Stony Brook, NY. First, in 1992 he joined Glenn Prestwich’s Group at the Chemistry Dept., where his
research interest was to develop novel radiolabeled, photoaffinity ligands (such photoaffinity probe of Paclitaxel led to the first specific labeling of its binding
site on Pgp). In 1994 he moved to the Pharmacology Dept. (Francis Johnson’s Group) as a Head of Laboratory, Senior Scientist, where he studied DNA repair
with unnatural nucleotides incorporated into DNA.
After returning to Hungary he worked at Prostaglandin Business Unit of Sanofi Aventis, Budapest as a Project Leader until 1999. Between 1999 and 2008 he
held various management positions, including Chief Scientific Officer and Assistant Director of Science and Technology, at ComGenex and AMRI Hungary.
He is currently serving Targetex llc, Budapest as the Head of Medicinal Chemistry since 2008. He was the Scientific Director of a European anticancer
research project, CancerGrid (2007-2010). In 2008 he became professor at the Faculty of Pharmaceutical Sciences of Szeged University, Hungary. He
is also a consultant of various drug discovery projects. He is an author or co-author of 75 scientific papers and book chapters, including editing the
first book on Chemical Genomics (2004, Marcel Dekker). He filed 20 patents. He is in the editorial board of Molecular Diversity and in the advisory
board of Current Chemical Biology.
He is a member of the American Chemical Society, board member of the ACS Hungarian Chapter and International Committee of the Hungarian Chemical Society.

Chris Evelyn, PhD, Research Fellow, Div. of Exp. Hematology & Cancer Biology, Signaling and Drug Discovery Program, Cincinnati Children's
Hospital Medical Center
SESSION III: HIGHLIGHTS OF CHEMICAL BIOLOGY TECHNIQUES
Abstract Title: RATIONAL DESIGN OF SMALL MOLECULE INHIBITORS TARGETING THE RAS GUANINE-NUCELOTIDE EXCHANGE FACTOR, SOS1
Ras GTPases regulate multiple intracellular signaling processes involved in gene expression, cell proliferation, and cell survival. The activation of Ras is
catalyzed by guanine-nucleotide exchange factors (GEFs), which stimulate the exchange of GDP for GTP. SOS1 is a major RasGEF that transduces receptor
tyrosine kinase signals to Ras and associated ERK/Akt pathways. SOS1 gain-of-function mutations have been found in Noonan syndrome patients. In addition,
SOS1 has been shown to be differentially expressed in prostate and breast cancer cells, and is involved in malignancies dependent upon aberrant Ras signaling.
In the current studies, we undertook a virtual screening approach, coupled with biochemical and cell biological validations, to identify lead chemical inhibitors
targeting the Ras catalytic domain of SOS1. From a 350,000 compound library, 394 that show minimum docking energy to a grid of the active site were selected
for experimental screening by two complementary nucleotide exchange assays, i.e. FL-GDP dissociation and TR-GTP association of Ras under the catalysis of Sos1.
Five compounds were confirmed as true hits, of which two (773587 & 857993) displayed micromolar IC50s (773587 - ~ 5μM; 857993 - ~ 30μM) in inhibiting FL-GDP
dissociation from Ras catalyzed by Sos1, along with micromolar target binding Kds as assayed by microscale thermophoresis. Both compounds showed efficacy in
inhibiting EGF-stimulated Ras and ERK/AKT activities in cells. Furthermore, 857993 abrogated DU145 prostate cancer cell growth, mimicking that by SOS1 siRNA
knockdown. Thus, we have identified promising leads targeting the SOS1 that are useful as pharmacologic tools in cancer therapy.
Chris R. Evelyn1, Jacek Biesiada2, Hong Tang3, Xun Shang1, Sandra Nelson3, William Seibel3, Jarek Meller2, Yi Zheng1
1Division of Experimental Hematology and Cancer Biology, 2Division of Biomedical Informatics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH 45229;
3University of Cincinnati – Drug Discovery Center, University of Cincinnati College of Medicine, Cincinnati, OH 45267

Biography:
Chris Evelyn attended Duke University, where he obtained his Bachelor of Science in Chemistry with a concentration in Biochemistry. He went on to the
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University of Michigan for PhD education where he began his Chemical Biology career and pursued a PhD in Pharmacology. While at Michigan, he joined the
laboratory of Dr. Rick Neubig in the Department of Pharmacology focusing upon GPCR cell signaling. While in Rick’s lab, Chris spearheaded the development
of a High-Throughput Screening (HTS) luciferase reporter assay in which he used to identify small-molecule inhibitors of the Gα13-RhoA-SRF signaling axis.
From these studies, he was able to identify the RhoA transcriptional signaling pathway inhibitor, CCG-1423. It should also be mentioned that Chris’ work laid
the foundation for the development of the Center of Chemical Genomics (CCG) HTS facility at the Life Sciences Institute at the University of Michigan. In
addition, through this work, Chris had a very productive graduate student career in which he published several peer-reviewed first-author publications, was
an invited speaker, and presented his work at various research conferences.
After completing his PhD, Chris moved to Cincinnati, Ohio, to accept a postdoctoral fellowship in the laboratory of Dr. Yi Zheng at Cincinnati Children’s
Hospital Medical Center (CCHMC) in the Division of Experimental Hematology and Cancer Biology. Since arriving in Dr. Zheng’s lab, Chris has continued his
Chemical Biology career development by utilizing his background in HTS in combination with Rational Design to identify small-molecule inhibitors of small
GTPase signaling pathways. He is currently carrying out studies in collaboration with the University of Cincinnati – Drug Discovery Center and the CCHMC Center for Protein Informatics on targeting the Ras/Rho GTPase activators - Guanine-Nucleotide Exchange Factors (GEFs).

Ronald Frank, PhD, AG Chemische Systembiologie, Coordinator of ChemBioNet, Coordinator of EU-OPENSCREEN, Leibniz-Institut für
Molekulare Pharmakologie (FMP)
SESSION XI: EMERGING POLICIES AND INITIATIVES THAT PROMOTE GLOBAL COLLABORATIONS
Abstract Title: EU-OPENSCREEN – BUILDING A PAN-EUROPEAN RESOURCE AND INFRASTRUCTURE TO SUPPORT CHEMICAL BIOLOGY RESEARCH
EU-OPENSCREEN is a research infrastructure initiative of the ESFRI roadmap (European Strategy Forum on Research Infrastructures) which aims to offer
researchers from academia and SMEs access to shared resources for the identification of compounds affecting new biological targets, and thereby satisfies the
unmet and growing need for new bioactive compounds in all fields of the life sciences. EU-OPENSCREEN integrates high-throughput screening platforms in
Europe, chemical libraries, chemical expertise and resources for hit discovery and optimisation, bio- and cheminformatics support, and a database containing
screening results, assay protocols, and chemical information. Although still in its preparatory phase, EU-OPENSCREEN is already able to look back on a growing
number of successful transnational activities: creation of national interest groups, development of new design principles for its central compound collection,
the exchange of local compound libraries, and collaborative screening projects.
Biography:
Ronald Frank received his PhD in Organic Chemistry, Biochemistry and Microbiology in 1979 from the University of Hamburg. In 1980, he moved to
the German Centre for Biotechnology (GBF) where he worked on chemical gene synthesis and genetic engineering of pharma proteins. He pioneered
combinatorial chemical synthesis of nucleic acids and peptides and received the WTB Binder Award for Innovations in Laboratory Technology in 1998 and
the Advanced ChemTech Award in Combinatorial Library Sciences in 1999. He founded AIMS Scientific Products GmbH in 1998 and served as co-CEO for the
company until 2000. In 2005 he was appointed head of the department of Chemical Biology at GBF, now renamed to Helmholtz Centre for Infection Research
(HZI). R. Frank established the central HTS facility of the centre and coordinated the “chemical pipeline” research project platform. He also coordinates
the German infrastructure initiative ChemBioNet as well as the European research infrastructure initiative EU-OPENSCREEN. Since 2010 he has a
co-affiliation with the Leibniz Institute for Molecular Pharmacology (FMP) in Berlin where he is acting head of the Chemical Biology section and heads the
research group on Chemical Systems Biology.

Haian Fu, PhD, Professor of Pharmacology, Hematology & Medical Oncology, Emory University
CLOSING REMARKS
Title: Chair, ICBS2012 Organizing Committee and President-elect, ICBS
Biography:
Haian Fu, PhD, Professor of Pharmacology, Hematology & Medical Oncology at Emory University, is the Director of the Emory Chemical Biology Discovery
Center. He is the Principal Investigator of the Emory Specialized Application Center in the NCI’s Chemical Biology Consortium (CBC). Dr. Fu also leads the
Emory CTD2 center in the NCI Cancer Target Discovery and Development (CTD2) Network. He serves on steering committees of both CBC and the CTD2
Network. Dr. Fu received his PhD from the University of Wisconsin-Madison, carried out his postdoctoral training at Harvard University where he became an
Instructor, and joined Emory University in 1994. Dr. Fu’s research focuses on protein-protein interactions in signal transduction, targeting these interactions
for drug discovery, and translating such bench research to clinical applications in collaboration with physician scientists. In his research, high-throughput
screening technologies are used to identify small molecule modulators for chemical biology studies and for potential drug discovery. Beside publishing
original research, Dr. Fu edited the widely circulated book on “Protein-Protein Interactions” (2004) and the new book “Chemical Genomics” (2012). He has been
recognized by various honors including PhRMA Faculty Development Award, the Burroughs Wellcome Fund New Investigator Award, the GRA Distinguished
Investigator Award, the Georgia Cancer Coalition Distinguished Cancer Scholar, and teaching/mentor awards from Emory University.
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Masatoshi Hagiwara, PhD, Professor & Chairman, Department of Anatomy & Devlopmental Biology, Graduate School of Medicine, Kyoto University
SESSION VII: TARGETING EPIGENETICS MECHANISMS WITH SMALL MOLECULES
Abstract Title: CHEMICAL TARGETING OF RNA PROCESSING FOR NEW THERAPEUTICS OF CONGENITAL DISEASES
Patients of congenital diseases such as Down syndrome (DS) have abnormalities in their chromosomes and/or genes. Therefore, it has been considered that
drug treatments can serve to do little for these patients more than to patch over each symptom temporarily when it arises. Although we cannot normalize
their chromosomes and genes with chemical drugs, we may be able to manipulate the amounts and patterns of mRNAs transcribed from patients DNAs with
small chemicals. Based on this simple idea, we have looked for chemical compounds which can be applicable for congenital diseases and found INDY as the
inhibitor of DYRKs (dual-specificity tyrosine phosphorylation regulated kinases) (Ogawa et al. Nature Commun. 2010)
DYRK1A is a serine/threonine kinase essential for brain development and function, and its excessive activity is considered a pathogenic factor in Down
syndrome. Autophosphorylation of the critical residues is an essential maturation event required for the activation of DYRKs. Presence of chemical inhibitors
that selectively affect the folding intermediate was predicted, but has been missed in conventional drug screens. To find out the hypothetical inhibitor, we
designed a cell based assay that enables us to detect the inhibition of DYRK1A just at the transitional folding state. Through the screening of our chemical
library, we found a folding intermediate-selective inhibitor of DYRK1A, referred to as FINDY. This suppressed intramolecular autophosphorylation of Ser97 in
DYRK1A and destabilized the folding intermediate, but did not inhibit the substrate phosphorylation by the mature kinase. FINDY selectively suppressed the
DYRK1A-induced abnormal development of Xenopus laevis embryos, indicating that targeting the intermediate states of protein kinases may open the way
to develop a new type of therapeutic drugs.
Biography:
Masatoshi Hagiwara was born in Mie prefecture, Japan, and entered into Mie University School of Medicine in 1978. But he often escaped from classroom,
and almost lived in the laboratory of Department of Pharmacology (chaired by prof. Hiroyoshi Hidaka). He found that a semisynthetic alkaloid, Vinpocetine,
caused vasodilation by inhibiting a specific type of a cyclic nucleotide phophodiesterase (Biochem. Pharmacol., 1984), which is the same mechanism as
“Viagra”, though he missed to check the effect of the compound on the election of administrated animals. The chemical was developed as a clinical drug to
improve blood circulation in the brain by Takeda Pharmaceutical Company Ltd.
After graduating the Medical School, he entered into PhD course in Mie University, and took PhD by finding the inhibitory mechanism of
isoquinolinesulfonamide compounds on protein kinases. Based on the finding, he succeeded to develop specific inhibitors such as H-89 (A kinase
inhibitor), KN62 (CaM kinase inhibitor) and CKI-7 (Casin kinsase I inhibitor). One of the isoquinolinesulfonamides, Fasudil (Rho kinase inhibitor), was
developed as clinical drug against subarachnoid hemorrhage.
When he was a postdoctoral fellow of Marc Montminy’s laboratory in the Salk Institute (San Diego), he found that transcriptional attenuation following cAMP
induction requires PP-1-mediated dephosphorylation of CREB (Cell 1992). In addition he succeeded to identify CBP as a phosphporylated CREB binding
protein in collaboration with R. Goodman’s group (Nature 1993).
When he returned to Japan in 1993, he started his laboratory in Nagoya University School of Medicine as an assistant professor. He moved to Tokyo in 1997
as a Professor of Medical Research Institute of Tokyo Medical and Dental University and decided to try to decipher the splicing code. In Tokyo Medical
and Dental University, he was nominated as the Director of Biomedical Science PhD Program (2003-2006) and the General Manager of Intellectual
Property Center (2003-2006).
He is now the professor and chairman of Department of Anatomy and Developmental Biology, Graduate School of Medicine, Kyoto University from 2010. He
has established splicing reporter systems which visualize the tissue-specific or/and developmental stage-specific alternative splicing of pre-mRNAs (Nature
Methods 2006, Nature Protoc. 2010) and is developing chemical compounds to manipulate the amounts and patterns of mRNAs for new therapeutics of
congenital diseases (Nature Commun. 2010 & 2011).

Brad A. Haubrich, Graduate Research Assistant, W. David Nes Laboratory Research Group, Center for Chemical Biology, Department of Chemistry
& Biochemistry, Texas Tech University
SESSION I: APPROACHES TO UNDERSTANDING AND TREATING RARE AND NEGLECTED DISEASES
Abstract Title: ENZYME INHIBITION AND IN VITRO RNA INTERFERENCE IN TRYPANOSOMA BRUCEI REVEALS THE IMPORTANCE OF STEROL C24METHYLATION FOR PARASITE GROWTH AND IN MITIGATING HUMAN AFRICAN TRYPANOSOMIASIS
African trypanosomes are major pathogens of humans causing sleeping sickness and represent a model for studies of rational drug design targeted at
ergosterol biosynthesis and function. Here, we show that sterol C24-methylation affording the ergosterol side chain proceeds in the Trypanosoma brucei
insect-derived procyclic form (PF) as well as the bloodstream form (BSF) trypomastigotes, albeit with different quantitative requirements that suggest a dual
role for ergosterol in the parasite. The essential nature of sterol C24-methyltransferase (24-SMT) in catalyzing the C24-methylation reaction in TB was studied
using mechanism-based inhibitors designed to block 24-SMT action and RNA interference (RNAi) to inhibit expression of the gene. The antiproliferative effects
of 25-azalanosterol, 24(R,S),25-epiminolanosterol and 26 nor 25-thialanosterol produced a dose-dependent reduction of the growth rate yielding ED50 of 1-2
μM, but at 5 μM complete growth arrest and cell lysis took place after 144 hours. These drugs had no effect on cholesterol biosynthesis or growth up to 20
μM of human HEK cells. GC-MS analysis showed that growth inhibition correlated with the complete disappearance of 24-alkyl sterols and the accumulation
of 24-desalkyl sterols; exogenous cholesterol only partially rescued TB growth. Expression of 24-SMT double stranded RNA in PF caused specific degradation
of mNRA. After 4 days of RNAi, the PF parasite growth on lipid-depleted medium, declined and the cells subsequently died. Similar results were obtained
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with PF cultured on a full-growth medium. 24-SMT RNAi in BSF, also reduced growth in medium containing 2% serum lipid, however, growth attnenuation
was moderate possibly because the RNAi system was leaky. In addition, selective inhibition of 24-SMT by RNAi attenuated parasite growth in vivo in a mouse
model of infection. Taken together, these results show that biosynthetic renewal and homeostasis of ergostenols is crucial to parasite viability and is a prime
target for intervention in African trypanosomiasis.
Brad A. Haubrich1, Ujjal K. Singha2, Craigen R. Nes1, Matthew B. Miller1, Fernando Villalta2, Minu Chaudhuri2, and W. David Nes1
1Center for Chemical Biology and 1Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, Texas 79409, and 2Department of Microbiology and
Immunology, Meharry Medical College, Nashville, TN 37208

Biography:
Brad A. Haubrich attended Muhlenberg College, where he received his B.S. degree in Natural Science in 2003. In 2007, he took a position as process chemist
at Gelest, Inc., Morrisville, PA, over which time he studied chemistry at Temple University. In 2010, he began studies at Texas Tech University and is currently a
doctoral student in the Center for Chemical Biology and Department of Chemistry and Biochemistry, where he works in the laboratory of Prof. W. David Nes.
He is studying the mechanism of sterol C14-demethylation and C24-methylation in Trypanosoma brucei and other organisms and designs and tests drugs
rationally designed to impair sterol catalysts important to neglected diseases and opportunistic pathogens.

Tomoya Hirano, PhD, Associate Professor, Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Tokyo, Japan
SESSION III: HIGHLIGHTS OF CHEMICAL BIOLOGY TECHNIQUES
Abstract Title: DEVELOPMENT OF VARIOUS FUNCTIONAL MOLECULES BASED ON HYDROPHOBIC AND FLUORESCENT SCAFFOLDS
We have develop various functional molecules that are useful for biological research and medicinal purpose by the strategy based on the unique
scaffolds, that is, hydrophobic pharmacophore (carborane) and fluorophore, coumarin. Carborane is icosahedral boron cluster with thermal and
chemical stability and hydrophobicity. Several substituents can be introduced to the carborane core structure, with proper spatial position and
orientation. We applied these properties of carboranes to develop novel biological active substances, such as ligands for various nuclear receptors
(retinoid, vitamin D, steroid hormones and so on). For example, carborane-based vitamin D receptor (VDR) ligands, where carborane could mimic
CD ring of secosteroidal structure of vitamin D3, showed potent agonistic activity.1) As fluorescent scaffold, we used coumarin derivatives, whose
fluorescent properties depend on the substituents and environmental conditions. Construction of fluorescent coumarin compound library yielded
some novel fluorescent sensors including multi-analyte type or sensors for environment change such as solvent viscosity change.2) Further, coumarinbased progesterone receptor (PR) ligand showed antagonistic activity, and its fluorescence was increased in the presence of PR, which suggested that it
might bea candidate for fluorescent sensors for PR.3)
(Reference) 1) Fujii, S. et. al., J. Am. Chem. Soc. 133, 20933-20941 (2011); 2) Hirano, T. et. al. Org. Lett. 9, 1315–1318 (2007); 3) Sakai, H. et. al., J. Med. Chem. 54,
7055-7065 (2011).
Tomoya Hirano1, Shinya Fujii1, Shuichi Mori1, AyaTanatani2, Hiroyuki Kagechika1
1Institutes of Biomaterials and Bioengineering, Tokyo Medical and Dental University, 2Department of Chemistry, Faculty of Science, Ochanomizu University

Biography:
Final Education
2002
Ph.D., Pharmacy, Graduate School of Pharmaceutical Sciences, University of Tokyo
Career
2002-2004
2003-2004
2004-2009
2009-present

Japan Society for the Promotion of Science (JSPS) Research Fellow
Visiting Postdoctoral Scholar, University of California, San Francisco
Assistant Professor, Graduate School of Biomedical Science, Tokyo Medical and Dental University
Associate Professor, Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University

Award
2012 The Pharmaceutical Society of Japan Award for Young Scientists

Takamitsu Hosoya, PhD, Prof., Institute of Biomaterials & Bioengineering, Tokyo Medical & Dental University
SESSION II: MEDICINAL CHEMISTRY APPROACHES IN CHEMICAL BIOLOGY
Abstract Title: AZIDO-TYPE SELECTIVE REACTIONS PROMOTING CHEMICAL BIOLOGY
Since the discovery of click reaction, organic azide has been playing an important role to connect molecules reliably and accurately in a broad range of
scientific disciplines including chemical biology. We recently developed various azido-type selective reactions as novel chemical methods conjugating two or
more (bio)molecules efficiently and demonstrated their utility: e.g. target identification of drugs, chemical modification of biomolecules, and multi-functional probe
synthesis. The aromatic azido-selective photoreaction followed by click reaction at photo-unreacted aliphatic azido group using diazido probe 1 enabled to capture
target molecules of bioactive compounds. We also found an extraordinary reactivity of azido-functionalized biomolecules which could be conjugated with
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small azido molecules such as fluorescent compounds by sequential double-click reaction mediated by strained diyne. The discovery of enhanced clickability
of doubly sterically-hindered aryl azido group made the synthesis of bifunctional probe more convenient by the sequential double-click reaction using diazido
compound such as 2. These recently discovered azido-type selective reactions useful for chemical biology researches will be presented in detail.

Biography:
Laboratory of Chemical Bioscience
Institute of Biomaterials and Bioengineering
Tokyo Medical and Dental University
2-3-10, Kandasurugadai, Chiyoda-ku, Tokyo 101-0062, Japan E-mail: thosoya@bio.titech.ac.jp
b 1966 in Chiba, Japan
Keio University (BS 1990, MS 1992, PhD 1995, Prof. Keisuke Suzuki)
Assist. Prof. Gifu University (1995-2005)
Assoc. Prof. Tokyo Institute of Technology (2005-2009)
Prof. Tokyo Medical and Dental University (2009-present)
Recent research interests:
1.
Development of new chemical methods to connect functional molecules efficiently based on the characteristic feature of azido group and highly
strained molecules.
2.

Development of new methodologies, photoreactive functional groups, and molecular probes for radioisotope-free (non-RI) photoaffinity labeling to
identify target proteins of bioactive small compounds.

3.

Design and synthesis of efficient substrates for bioluminescence reactions and fluorescent probes for bioimaging and diagnosis of diseases.

4.

Development of new PET (positron emission tomography) probe candidates for in vivo imaging to promote drug discovery.

5.

Development of small molecular drug seed candidates and structure optimization study.

Recent publications:
1.
Enhanced clickability of doubly sterically-hindered aryl azides. Yoshida, S.; Shiraishi, A.; Kanno, K.; Matsushita, T.; Johmoto, K.; Uekusa, H.; Hosoya, T. Sci.
Rep. 2011, 1, 82; DOI:10.1038/srep00082.
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2.

Strain-promoted double-click reaction for chemical modification of azido-biomolecules. Kii, I.; Shiraishi, A.; Hiramatsu, T.; Matsushita, T.; Uekusa, H.;
Yoshida, S.; Yamamoto, M.; Kudo, A.; Hagiwara, M.; Hosoya, T. Org. Biomol. Chem. 2010, 8, 4051.

3.

Application of New Semi-Synthetic Aequorins with Long Half-Decay Time of Luminescence to G-Protein-Coupled Receptor Assay. Inouye, S.; Iimori, R.;
Sahara, Y.; Hisada, S.; Hosoya, T. Anal. Biochem. 2010, 407, 247.

4.

Novel bifunctional probe for radioisotope-free photoaffinity labeling: compact structure comprised of photospecific ligand ligation and detectable tag
anchoring units. Hosoya, T.; Hiramatsu, T.; Ikemoto, T.; Nakanishi, M.; Aoyama, H.; Hosoya, A.; Iwata, T.; Maruyama, K.; Endo, M.; Suzuki, M. Org. Biomol.
Chem. 2004, 2, 637.
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James Inglese, PhD, National Center for Advancing Translational Sciences, Bethesda, MD, USA
SESSION I: APPROACHES TO UNDERSTANDING AND TREATING RARE AND NEGLECTED DISEASES
Abstract Title: DEVELOPMENT OF ASSAYS TARGETING GENE‐DOSAGE DISEASE CMT1A
As part of its mission to spur therapeutic discovery and development for inborn genetic and neglected diseases the NIH’s recently established National
Center for Advancing Translational Sciences (NCATS) works in partnership with disease foundations, their grantees and patients to explore and facilitate
the innovation of novel paradigms and approaches to drug discovery. In this presentation I will describe the initial phase of a drug discovery program
for Charcot-Marie-Tooth (CMT) disease type 1A, involving the CMT Association (CMTA), leading investigators in peripheral nerve myelination, and biotech.
CMT1A is an inherited autosomal dominant neuropathy linked to the overexpression of the peripheral myelin protein 22 (PMP22). Here, in an effort to
identify transcriptional inhibitors of therapeutic relevance to CMT1A, we developed a primary screening and candidate evaluation assay strategy to rapidly
identify chemotypes with preferred effects on PMP22 and other key myelination genes. For the primary HTS assay we developed a cross-validating pair of
non-homologous or orthogonal reporter assays capable of recapitulating PMP22 expression, utilizing the intronic regulatory element of the human PMP22
gene. Each compound from a collection of approximately 3,000 approved drugs was tested at multiple titration points to achieve a pharmacological end
point in a 1536-well plate quantitative high-throughput screen (qHTS) format. In conjunction with an independent counter-screen for cytotoxicity, the
design of the screening platform effectively enabled the selection and prioritization of active compounds, among which three drugs (fenretinide, olvanil, and
bortezomib) exhibited marked reduction of endogenous Pmp22 mRNA and protein. Overall, the findings of this study provide a strategic approach to assay
development for gene-dosage diseases such as CMT1A.
Biography:
Dr. Inglese currently heads a laboratory focused on the development of assay development and screening technology focused on rare and neglected disease
within the National Center for Advancing Translational Sciences (NCATS) and is an adjunct Investigator of the National Human Genome Research Institute
(NHGRI). Prior to this he co-founded the NIH Chemical Genomics Center (NCGC) acting as its Deputy Director. Dr. Inglese received his Ph.D. in Organic
Chemistry from the Pennsylvania State University in the laboratory of Prof. Stephen J. Benkovic where he studied and developed potent inhibitors of key
folate-utilizing enzymes functioning in the purine biosynthesis pathway. He completed post-doctoral training in the laboratory of Prof. Robert J. Lefkowitz
at Duke University Medical Center where he cloned and discovered the post-translational isoprenylation of a key visual signaling protein, rhodopsin kinase.
Before coming to the NIH, Dr. Inglese led research teams at the Princeton-based biotech Pharmacopeia and Merck Research Laboratories. Over the past
two decades, Dr. Inglese has contributed to over 150 publications and patents; he has focused his efforts on the early drug discovery process through the
development of novel assay formats and high throughput screening paradigms. Dr. Inglese is the Founding Editor (2002) and Editor-in-Chief of the journal,
ASSAY and Drug Development Technologies and serves on the scientific advisory boards of several NIH-funded chemistry and screening centers and
international chemical biology consortia.

Hirotatsu Kojima, PhD, Professor, DCDD, The University of Tokyo
SESSION XI: EMERGING POLICIES AND INITIATIVES THAT PROMOTE GLOBAL COLLABORATIONS
Abstract Title: JAPANESE NETWORK FOR OPEN INNOVATION IN DRUG DISCOVERY
Useful research tools which regulate biological functions and may be drug-seeds can be found by chemical screening. Chemical library is essential to find
them efficiently. However, Japanese academic researchers had no accessibility to a large-scale chemical library. To overcome this problem, we established
a public chemical library in the University of Tokyo, which consists of about 210,000 compounds. We are providing consultation, technical assistance and
chemical samples to the researchers at extremely low costs who will begin chemical screening with accepting our policy. The screening facilities are also
open to the public. Moreover, the government has adopted six screening hubs for supporting hit discovery and eight chemistry centers for synthesizing library
samples and hit-to-lead optimization. These centers are cooperative with our chemical library to form a national network for supporting drug discovery. We believe
that the network will contribute to cultivation of academic research and open innovation in drug discovery. These projects have been supported by MEXT.
Hirotatsu Kojima, Takayoshi Okabe, and Tetsuo Nagano
Open Innovation Center for Drug Discovery, The University of Tokyo, Japan
Biography:
Experience:
25/10/2012

Deputy Director, Open Innovation Center for Drug Discovery (OCDD; http://www.ocdd.u-tokyo.ac.jp/index_e.html), The
University of Tokyo

7/2012 – present

Professor, OCDD, The University of Tokyo

4/2011 – 6/2012

Associate Professor, OCDD, The University of Tokyo

8/2007 – 3/2011

Associate Professor, Chemical Biology Research Initiative, The University of Tokyo

4/2002 – 7/2007

Assistant Professor, Graduate School of Pharmaceutical Sciences, The University of Tokyo, Development of fluorescent probes
for in vivo imaging.

4/2000 – 3/2002

Post-doctoral fellow, University of California San Diego (Dr. Roger Y. Tsien Lab), Development of fluorescent probes for
detecting protein-protein interaction.

ICBS | www.chemical-biology.org

17

ICBS 2012 Conference: Explore New Frontiers, Foster Global Collaborations

speaker abstracts & biographies

> >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(Kojima continued...)

3/2000

Ph.D. in Pharmaceutical Sciences, The University of Tokyo (Dr. Tetsuo Nagano Lab), Development of fluorescent probes for nitric oxide.

3/1995

B.S. in Pharmaceutical Sciences, The University of Tokyo

Recent publications:
• Nakano, H., Saito, N., Parker, L., Tada, Y., Abe, M., Tsuganezawa, K., Yokoyama, S., Tanaka, A., Kojima, H., Okabe, T., Nagano, T. Rational evolution of a novel
type of potent and selective Proviral Integration site in Moloney murine leukemia kinase 1 (PIM1) inhibitor from a screening-hit compound. J. Med.
Chem., 55, 5151-5164, 2012.
•

Oushiki, D., Kojima, H., Takahashi, Y., Komatsu, T., Terai, T., Hanaoka, K., Nishikawa, M., Takakura, Y., and Nagano, T. Near-infrared Fluorescence Probes for
Enzymes Based on Binding Affinity Modulation of Squarylium Dye Scaffold. Anal. Chem., 84, 4404-4410, 2012.

•

Kawaguchi, M., Okabe, T., Okudaira, S., Hanaoka, K., Fujikawa, Y., Terai, T., Komatsu, T., Kojima, H., Aoki, J., and Nagano, T. Fluorescence Probe for
Lysophospholipase C/NPP6 Activity and a Potent NPP6 Inhibitor. J. Am. Chem. Soc. 133, 12021-12030, 2011.

Joseph Lehár, PhD, Assoc. Dir. Bioinformatics, OTR, Novartis, Cambridge MA USA, Adjunct Asst. Prof. Bioinformatics, Boston University, Boston MA USA
SESSION VIII: EMERGING CONCEPTS AND TECHNOLOGIES
Abstract Title: ONCOLOGY DRUG COMBINATIONS AT NOVARTIS
Novartis is undertaking a large-scale effort to comprehensively describe cancer through the lens of cell cultures and tissue samples. In collaboration with
academic and industrial partners, we have generated mutation status, gene copy number, and gene expression data for a library of 1,000 cancer cell lines,
representing most cancer lineages and common genetic backgrounds. Most of these cell lines have been tested for chemosensitivity against ~1,200 cancerrelevant compounds, and we are systematically exploring drug combinations for synergy against ~100 prioritized CCLE lines. We expect this large-scale
campaign to enable efficient patient selection for clinical trials on existing cancer drugs, reveal many therapeutically promising drug synergies or antiresistance combinations, and provide unprecedented detail on functional interactions between cancer signaling pathways. I will discuss early highlights of
this work and describe our plans to make use of this resource.
Biography:
Dr. Lehár heads the bioinformatics group for Novartis’s oncology translational research department, which is focused on identifying optimal treatment
strategies for candidate drugs in the Novartis pipeline. Previously, he has played a central role in developing technology and analysis platforms for
CombinatoRx (now Zalicus Inc.), a biotech company discovering combination therapies, in addition to researching the systems biology of drug combinations
through his affiliation with BU. Prior to CombinatoRx, Dr. Lehár was a postdoctoral scientist at Whitehead Institute’s Center for Genome Research (now the
Broad Institute), at the Harvard College Observatory, and at Cambridge University’s Institute of Astronomy. Dr. Lehár holds a Ph.D. in physics from MIT.

Eugen Lounkine, PhD, Investigator II , CPC/ISLD, Novartis Institutes for BioMedical Research, Inc.
SESSION V: HIGHLY INNOVATIVE CHEMINFORMATICS AND COMPUTATIONAL APPROACHES
Abstract Title: LARGE-SCALE PREDICTION AND TESTING OF DRUG ACTIVITY ON SIDE-EFFEC TARGETS
Discovering the unintended “off-targets” that cause side-effects of many drugs remains daunting. In silico approaches can help identify and prioritize a
compound’s off-targets that may be relevant to its clinical safety. We undertook a large-scale effort to computationally predict and test targets associated
with adverse drug reactions (ADRs) using the Similarity Ensemble Approach (SEA). SEA estimates the activity of a compound based on its similarity to a
set of known target ligands, with statistical correction for random similarity. The activity of 656 marketed drugs was predicted against 73 targets, and
subsequently tested experimentally, confirming 50% of the predictions. To explore the clinical relevance of the unmasked off-targets, we developed an
association metric that prioritized in vitro targets that explained drug side-effects better than any known target. This metric allowed us to gain insights
on how off-target promiscuity and physicochemical properties of drugs relate to their adverse event profiles. Drug-Target-ADR networks identified
new off-targets that explained individual adverse events better than any known target for over 100 Drug-Target-ADR links. It will be discussed how this
approach may be applied to de-risking toxicological liabilities in drug discovery. We have followed up one of these new associations - the prediction
that the abdominal pain side effect of the synthetic estrogen chlorotrianisene was mediated through its newly discovered inhibition of the enzyme
COX-1. The clinical relevance of this inhibition was demonstrated in whole human blood platelet aggregation assays. It will be discussed how in silico,
in vitro, and in vivo approaches can be used in concert to aid in pharmacosafety assessment, as well as explanations and mitigation of potential adverse
drug reactions.
Biography:
Having studied Molecular Biomedicine at the University of Bonn, Germany from 2003-2007, since 2007 I have been focusing on computational approaches to
life sciences. For my diploma thesis, I have joined the life science informatics group of Prof. Dr. J. Bajorath in Bonn. During my PhD in the same group I focused
on how to bridge bioactivity space and chemical space using fragment-type chemical descriptors. In 2009, I have graduated in Computational Life sciences at
the University of Bonn. In June 2010 I have joined Novartis Institutes for Biomedical Research (NIBR) in Cambridge, MA as a presidential postdoctoral fellow.
My project focused on computational off-target prediction and linking in silico and in vitro activity profiles to clinical phenotypes, in particular adverse drug
reactions. Currently I am working as a research investigator at NIBR in the In Silico Lead Discovery group.
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Samy Meroueh, PhD, Associate Professor of Biochemistry and Molecular Biology, Indiana University School of Medicine
SESSION V: HIGHLY INNOVATIVE CHEMINFORMATICS AND COMPUTATIONAL APPROACHES
Abstract Title: STRUCTURE‐BASED COMPUTATIONAL DESIGN AND CHARACTERIZATION OF SMALL MOLECULES TARGETING PROTEIN INTERACTIONS IN CANCER
The urokinase receptor (uPAR) is a GPI-anchored protein that is engaged in multiple tight and transient protein-protein interactions with cell-surface receptors
and extracellular matrix (ECM) components. These interactions result in cell signaling and a cascade of proteolytic events that promote tumor invasion and
metastasis. In an effort to disentangle protein interactions of uPAR, innovative structure-based computational methods are used to screen large chemical
libraries of drug-like small molecules. Two compounds were found to bind to uPAR at sub-micromolar affinity and also inhibited its tight protein-protein
interaction with the serine proteinase uPA. Synthesis of a large number of derivatives afforded an extensive structure-activity relationship study. Structurebased molecular docking, explicit-solvent molecular dynamics (MD) simulations, and free energy calculations were used to gain insight into the structural
basis for inhibition. Cellular studies showed that the derivatives inhibited invasion, migration and adhesion in breast, lung and pancreatic cancer cell lines.
Compounds showed little cytotoxicity consistent with the confined role of uPAR to metastasis. These results prompted in vivo PK and efficacy studies. In
plasma, the inhibitor had a half-life of nearly 5 hours and peak concentration of 5 μM. Similar concentrations of the inhibitor were detected in tumor tissue up
to 10 hours. Female NSG mice inoculated with TMD-231 in their mammary fat pads and treated with compound showed significant impairment of metastasis
in a breast-to-lung metastasis orthotopic model.
Biography:
Samy Meroueh earned a PhD degree in Chemistry at the Wayne State University Department of Chemistry in 2001. He completed his postdoctoral training
at the University of Notre Dame Department of Chemistry and Biochemistry in 2006. He subsequently became an Assistant Professor of Biochemistry
and Molecular Biology at the Indiana University School of Medicine. He is a member of the Center for Computational Biology and Bioinformatics within
the Indiana University School of Medicine. He is also adjunct faculty at the Department of Chemistry and Chemical Biology at Indiana University Purdue
University Indianapolis. He was promoted to Associate Professor in 2012. He is the recipient of the Ralph W. and Grace M. Showalter Award (2007-2008)
and was recently awarded an American Cancer Society Research Scholar Award (2012-2016). His research interests are in the structure-based computational
design and characterization of small molecules that bind and modulate protein interactions in cancer and neurological disorders.

Jordi Mestres, PhD, Head of Chemogenomics, IMIM Hospital del Mar Research Institute in Barcelona
SESSION V: HIGHLY INNOVATIVE CHEMINFORMATICS AND COMPUTATIONAL APPROACHES
Abstract Title: A CRITICAL VIEW ON THE USE OF CHEMICAL PROBES
Small molecules are widely used in chemical biology without complete knowledge of their target profile, at risk of deriving conclusions that ignore potential
confounding effects from unknown off-target interactions. The prediction and further experimental confirmation of novel affinities for low-molecular weight
tools currently in use in chemical biology, together with their involvement in processes relevant to the biology under study, questions the appropriateness
of using those chemical tools to probe the biological role of proteins. An example of a chemical tool widely used to probe the role of a protein in cancer
biology will be presented.
Biography:
Jordi Mestres holds a PhD in Computational Chemistry from the University of Girona (Catalonia, Spain). After a post-doctoral stay at Pharmacia&Upjohn
(Kalamazoo, Michigan, USA), in 1997 he joined the Molecular Design & Informatics department at N.V. Organon (Oss, The Netherlands) and in 2000 he was
appointed Head of Computational Medicinal Chemistry at Organon Laboratories (Newhouse, Scotland, UK). In 2003, he took on his current position as Head
of Chemogenomics at the IMIM Hospital del Mar Research Institute in Barcelona (Catalonia, Spain). He is also Associate Professor at the University Pompeu
Fabra. His research interests focus on the use and development of computational approaches to integrate chemical, biological, and phenotypic spaces
and their application to systems chemical biology and drug discovery. He is the author of over 110 publications, 8 patents among them. In March 2006, he
founded Chemotargets as a spin-off company of his laboratory.

Jon C. Mirsalis, PhD, Executive Director of Preclinical Development and Managing Director of the Biosciences Division, SRI International
SESSION VI: CHEMICAL BIOLOGY TO ACCELERATE TRANSITIONAL MEDICINE
Abstract Title: THE ROLE OF BIOMARKERS IN DRUG DISCOVERY AND DEVELOPMENT
In recent years there has been an explosion in the discovery and implementation of new biomarkers to provide better assessment of disease state,
confirmation of pharmacologic action of drugs, and assessment of drug safety. The use of these biomarkers is fundamentally changing the nature
of pharmaceutical research and development (R&D) and is accelerating the trend toward personalized medicine and population-specific drugs. This
presentation will provide an overview of the application of biomarkers to pharmaceutical R&D and will provide two examples of the use of biomarkers in
research programs. Confirmation of direct pharmacologic action of drugs is critical for confirming the mechanism of action of drugs. SR16157 is a novel
dual-acting inhibitor of estrogen action that irreversibly inhibits the estrogen biosynthetic enzyme steroid sulfatase (STS) and releases the selective estrogen
receptor modulator (SERM) SR16137, which blocks the estrogen receptor. We developed an assay for assessment of STS inhibition in both liver and blood.
Both rats and dogs treated for 28 days with SR16157 showed complete inhibition of STS, even at doses as low as 0.5 mg/kg/day, and after 14 days of recovery,
enzyme levels had not returned to control levels, a result consistent with the irreversible inhibition of the enzyme. An example of the need for new safety
biomarkers is illustrated by the poor prediction of cardiovascular injury available for preclinical research. We have compared the Triage® cardiac kit, the
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current clinical standard of care cardiac assessment, with a new generation of MesoScale Discovery® (MSD) muscle injury biomarkers following treatment
with the cardiotoxicant isoproterenol (IPT) in both Sprague-Dawley rats and three different species of nonhuman primates (NHP). While the conventional
triage kit showed little activity in conventional Triage® markers, the MSD muscle injury panel produced increases of over 1000-fold in specific cardiac
biomarkers. The use of these new biomarkers should significantly improve the prediction of potential cardiac liabilities in drug discovery and development
programs, and enhance the success rate of new pharmaceuticals. Work supported in part by NCI Contract N01-CM-42203 and NIAID Contract N01-AI-70043.
Biography:
Jon C. Mirsalis, PhD, DABT, is Executive Director of Preclinical Development and Managing Director of the Biosciences Division of SRI International
(formerly Stanford Research Institute). Dr. Mirsalis supervises all toxicology and pharmacokinetics testing at SRI, as well as the Laboratory Animal Medicine
Department, Clinical Analysis Laboratory and Project Management Program. As Managing Director of SRI’s Biosciences Division, Dr. Mirsalis also has overall
responsibility for operational management of a Division with over 250 staff members in areas that include Drug Discovery and Pharmaceutical Sciences. Dr.
Mirsalis received his PhD in toxicology and genetics from North Carolina State University in 1979. He has been certified by the American Board of Toxicology
since 1983. He is an Adjunct Faculty member at the University of California, Santa Cruz, where he guest lectures regularly on preclinical development of
drugs for a clinical trials certification program. He currently serves as the Principal Investigator on two large programs for the National Institute of Allergy
and Infectious Disease for preclinical development of anti-infective therapeutics. He currently serves on National Advisory Board for the Critical Path Institute
and is an ad hoc reviewer for the National Toxicology Program within the National Institute of Environmental Health Sciences (NIEHS). He is currently on the
Advisory Board of the Predictive Safety Testing Consortium, a group of large pharmaceutical companies coordinating efforts for the development and validation
of safety biomarkers.

Barbara Mroczkowski, PhD, Special Assistant to the Deputy for Clinical and Translational Research, National Cancer Institute
SESSION XI: EMERGING POLICIES AND INITIATIVES THAT PROMOTE GLOBAL COLLABORATIONS
Abstract Title: NIH’S CHEMICAL BIOLOGY CONSORTIUM AND TRND (THERAPEUTICS FOR RARE AND NEGLECTED DISEASES)
The goal of the presentation is to inform research investigators of opportunities in translational and clinical applications at the NIH. The presentation will
focus on NCI’s Experimental Therapeutics Program. The NCI Experimental Therapeutics (NExT) Program, a partnership between the Division of Cancer
Treatment and Diagnosis (DCTD) and the Center for Cancer Research (CCR), consolidates NCI’s anticancer drug discovery and development resources in
support of a robust, milestone-driven therapeutics pipeline. Combined, these resources are capable of supporting a discovery and development continuum
from target validation through Phase II clinical trial evaluation. The discovery engine of this program is the Chemical Biology Consortium (CBC). The NCI has
established a collaborative network of Screening and Chemistry Centers with world-class capabilities covering high-throughput screening, cheminformatics,
medicinal chemistry, and structural biology. The Chemical Biology Consortium offers unparalleled opportunities for extramural researchers to partner with
these centers to advance early discovery projects toward clinical application. The presentation will conclude with examples of Chemical Biology Consortiumsponsored academic cancer drug discovery projects.
Biography:
Dr. Barbara Mroczkowski has been the Special Assistant to the Deputy for Clinical and Translational Research, National Cancer Institute, since 2007. From 1993
to 2007, Dr. Mroczkowski was Group Leader and Director at Pfizer La Jolla, where she led a productive team of scientists that brought several targeted agents
into the clinical setting, many of which received FDA approval. She was part of the team at Agouron Pharmaceuticals that solved the first high resolution
crystallographic structure of the VEGFR kinase domain and proceeded to launch INLYTA® (Axitinib) and SUTENT®, selective and non-selective small molecule
inhibitors of VEGFR kinase domain. She led the team at Pfizer that was responsible for developing XALKORI® (Crizotinib). Dr. Mroczkowski is the author of
numerous publications in the areas of signal transduction, receptor tyrosine kinases, and novel targeted therapies for solid tumors. She served on the faculty
of Vanderbilt Medical School from 1983-1993, where her research interests focused on elucidation of EGF/TGF signaling pathways. Dr. Mroczkowski is currently the
Executive Secretary of NCI’s Experimental Therapeutics (NExT) Program, a program designed to facilitate the progression of novel therapeutic interventions from the
private and public sector towards clinical evaluation and registration. She is an active participant in NIH Center for Advancing Translational Science (NCATs) initiatives
focused in the areas of orphan human diseases (TRND) and drug repurposing (New Therapeutic Uses for Existing Molecules).
Dr. Mroczkowski received her PhD in Genetics from the University of Connecticut, where her thesis work focused on small regulatory RNAs. She conducted
postdoctoral studies in the laboratory of Dr. Stanley Cohen, Distinguished Professor and Nobel Laureate, at Vanderbilt School of Medicine before joining the
faculty in the Department of Biochemistry, Vanderbilt School of Medicine. She was a scholar of the American Cancer Society.

Zaneta Nikolovska-Coleska, PhD, Assistant Professor, Department of Pathology Medical School, University of Michigan
SESSION VII: TARGETING EPIGENETICS MECHANISMS WITH SMALL MOLECULES
Abstract Title: DOT1L IN MLL REARRANGED LEUKEMIA: IMPLICATIONS FOR THERAPEUTIC STRATEGIES TARGETING DOT1L HISTONE METHYLTRANSFERASE
ACTIVITY
Mixed Lineage Leukemia (MLL) fusion proteins disrupt HOX gene regulation which is emerging as a common mechanism of transformation in acute leukemia.
The commonly occurring MLL fusions, MLL-AF9 and MLL-ENL, use a similar strategy for leukemic transformation which involves the excessive recruitment
of the histone-modifying enzyme, DOT1L, which selectively methylates histone H3 lysine 79 (H3K79). The resulting hypermethylation of H3K79 at the HOX
and MEIS1 loci appears to be pivotal for leukemogenesis emphasizing the central role of DOT1L in leukemogenesis and strongly suggest that pharmacologic
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inhibition of DOT1L could be of therapeutic benefit for acute leukemia. Herein we describe two different therapeutic strategies for inhibiting the DOT1L
function by i) targeting its catalytic domain and ii) blocking DOT1L recruitment through targeting the protein-protein interactions (PPI) between DOT1L
and MLL-fusion proteins, AF9 and ENL. Applying a biochemical screening approach, several classes of small molecule DOT1L inhibitors were discovered that
specifically inhibit DOT1L enzymatic activity in in vitro and in human cells. Their potency, specificity and mechanism of action were analyzed using a series of
in vitro and cellular assays. Applying biophysical and biochemical studies, we have for the first time characterized the PPI between DOT1L and fusion proteins,
AF9 and ENL. We determined that DOT1L protein binds to AF9 and ENL with nanomolar binding affinity and mapped the binding site. Functional studies
demonstrated that DOT1L-AF9 interaction is required for transformation by MLL-AF9 fusion protein and validate DOT1L recruitment as a potential target and
novel alternative strategy for inhibiting DOT1L methyltransferase activity.
Garrett Gibbons, Chenxi Shen, Stephanie Jo, Tomasz Cierpicki, Jay Hess, Zaneta Nikolovska-Coleska Department of Pathology, Medical School, University of
Michigan, 4510E MSRB I, 1150 West Medical Center Drive, Ann Arbor, MI 48109, USA
Biography:
Dr. Nikolovska-Coleska received her B.S. in Pharmacy and M.S. in Pharmaceutical Chemistry from University Ss. Cyril and Methodius, Skopje, Republic of
Macedonia, in 1987 and 1993, respectively. Dr. Nikolovska-Coleska earned her Ph.D. in Pharmaceutical Chemistry from her Alma Mater University in 1999
with Professor Kiril Dorevski and Professor Tomaz Solmajer from National Institute of Chemistry in Ljubljana, Slovenia. Dr. Nikolovska-Coleska held the
position of Assistant Professor in the Department of Pharmaceutical Chemistry at the University Ss. Cyril and Methodius, Skopje, Macedonia, from
1999-2004. She completed postdoctoral training in drug discovery with Professor Shaomeng Wang at the University of Michigan from 2001 to 2004 and
continued to work as a Research Assistant Professor at the Department of Internal Medicine and Comprehensive Cancer Center, University of Michigan. In
November 2008, Dr. Nikolovska-Coleska joined the faculty of the Department of Pathology at University of Michigan as an Assistant Professor. She is an author of
59 peer-reviewed publications, has more than 40 presentations on scientific meetings and she is a co-inventor on five issued and several filed patent applications.
Dr. Nikolovska-Coleska is a member of several professional organizations, including American Association for Cancer Research, American Chemical Society and
International Chemical Biology Society. She has served as a reviewer for the Department of Defense Peer Reviewed Cancer Research Program and scientific journals.
Dr. Nikolovska-Coleska is an established scientist in the field of discovery, design and development of small-molecules as new therapies for cancer. Working
with Dr. Shaomeng Wang’s team, Dr. Nikolovska-Coleska contributed to the discovery of AT-406, potent and orally active Smac mimetic, currently in Phase I
clinical trials for the treatment of human cancer. Dr. Nikolovska-Coleska research program is focused on applying different chemical biology approaches to
discover and develop molecularly targeted small-molecule anti-cancer drugs. Her laboratory is particularly focused on targeting protein-protein interactions
involved in programmed cell death through developing selective and potent inhibitors of the anti-apoptotic protein, myeloid cell leukemia-1 (Mcl-1), in order
to overcome apoptosis resistance of human cancer. Second major focus of her research work is in epigenetics modifications which play an important role in
many diseases and represent emerging target class. Particularly Dr. Nikolovska-Coleska’s group is interested in understanding protein-protein interactions
that underline the histone modifications and validated them as novel potential therapeutic targets. Currently her work is focused on histone lysine
methyltransferase DOT1L (disruptor of telomeric silencing 1-like) and developing small-molecule inhibitors of DOT1L by applying two different strategies
including targeting the catalytic domain and targeting protein-protein interactions involved in the recruitment of DOT1L.

Devin Noblin, Graduate Student, Yale University
SESSION III: HIGHLIGHTS OF CHEMICAL BIOLOGY TECHNIQUES
Abstract Title: A SMALL MOLECULE BASED SYSTEM TO MODULATE THE CELLULAR LEVELS OF ANY PROTIEN FUSED TO HALOTAG
The high failure rate of drug candidates en route to the clinic has been closely linked to inconsistent drug target validation. Many challenges stem from the
inherent limitations of DNA and RNA based techniques, and these limitations could be avoided with a small molecule-based target validation system.
Our lab recently developed a small molecule based method to append a hydrophobic moiety to the surface of the HaloTag protein, thereby mimicking
a misfolded protein state and engaging the ubiquitin-proteasome system for degradation of HaloTag fusion proteins. The result was that one could
take any protein of interest, fuse it to the HaloTag protein, and subsequently induce the degradation of that protein at-will using a small molecule. We
now describe a small molecule HaloTag Stabilizer (HALTS) that binds to HaloTag with a dissociation constant of 150 nM. We show that HALTS protects
HaloTag from recognition by the ubiquitin-proteasome system, and we can employ HALTS to increase the functional activity of an oncogenic Ras.
Therefore, we have developed a system whereby any protein of interest fused to a single tag can be targeted with the appropriate small molecule to
be either degraded by 10-fold or stabilized by 4-fold in a reversible and dose-dependent manner. Thus, we present in this study a general system that
provides new opportunities in drug target validation.
Biography:
Devin Noblin grew up in Long Beach, California. He first became interested in therapeutic development at the age of 16, when he participated as a
fellow in a pathology lab at the University of Southern California’s Keck School of Medicine. In college, Devin majored in Molecular and Cell Biology
at the University of California, Berkeley. During his time at Berkeley, Devin participated in an internship with Bayer Healthcare, where he worked on
solutions to deal with the large variation in temperature profiles experienced by drugs during international shipping. He also spent several years in
the laboratory of Ellen Simms, using molecular biology and biochemistry to study the selective pressures important in the symbiosis between rhizobial
bacteria and their host plants, lupins. After graduating from Berkeley, Devin joined the PhD program in the Molecular Cell and Developmental Biology
department at Yale University.
In his first year at Yale, Devin interned with the lead discovery department at Bristol-Myers Squibb. He developed a novel high throughput screening platform
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capable of identifying positive, negative, and silent allosteric modulators of GPCRs all in a single screen. Now doing his thesis research in the laboratory of
Craig Crews, Devin focuses on developing novel technologies to advance drug discovery and development. Examples include his work with Yale’s Center for
Molecular Discovery to increase the sensitivity of their small molecule microarray screening technology, his work to develop novel uses of the lab’s PROTAC
technology, and his work to increase the utility of the HaloTag platform as a drug discovery tool.

Hiroyuki Osada, PhD, Research Scientist, RIKEN Advanced Sciences Institute
SESSION VIII: EMERGING CONCEPTS AND TECHNOLOGIES
Abstract Title: AN INTEGRATIVE APPROACH FOR TARGET IDENTIFICATION OF SMALL MOLECULES
The novel bioactive compounds have been explored from natural products or chemically synthesized compounds for many years. The screening of bioactive
compounds based on the cytotoxicity is still widely used; however, its further target identification remains as an obstacle. To accelerate the prediction of
mechanism of action of an agent, we have constructed the target identification systems based on specific changes in cell morphology and in cell proteome
induced by an exposure.
The Morphobase compiles the phenotypes of cancer cell lines induced by hundreds of reference compounds, wherein those of well-characterized
antitumor compounds are classified by the mode of action. The other database, Proteobase, contains proteomic images of the changes in protein
expression after treatment with test c ompounds. The compounds targeting the same protein form at least similar proteomic patterns on a 2D-DIGE (a
kind of 2-dimensional gel electrophoresis), which are matched with the patterns of reference compounds characterized by well recognized targets and
mechanisms of action. The results derived from the Morphobase were consistent with the Proteobase; depending on the case both techniques can be used
separately or supplementary, if necessary.
In this presentation, I will talk on the target identification systems for newly discovered bioactive compounds.
Biography:
Professor Hiroyuki Osada was born in Fukushima Prefecture, Japan in 1954. He received his BS (1978) and PhD (1983) degrees from the University of Tokyo,
Japan. He joined RIKEN as a research scientist (1983) and studied with Stuart Aaronson in NCI, Bethesda, USA as a visiting scientist (1985-86). He is heading
the Antibiotics Laboratory and Chemical Biology Department in RIKEN since 1992 and 2008, respectively.
He serves as a visiting professor of Saitama University (from 1999), Tokyo Medical Dental University (from 2006), Universiti Sains Malaysia (from 2006), and
so on. He is also playing important roles as an editorial member, and as an advisory board member to international journals (Cancer Science, Journal of
Antibiotics, Oncology Research, ACS Chemical Biology, Chemistry Asian Journal and so on).
His current research interests include discovery of novel bioactive compounds, biosynthesis of bioactive microbial metabolites, molecular target identification
of bioactive compounds, and development of new methods for chemical biology.
Professor Osada is a recipient of the Research Promotion Award from Agricultural Chemical Society of Japan (1991), the Sumiki-Umezawa Memorial Award
from Japan Antibiotic Research Association (1996), the Award of the Society for Actinomycetes Japan (2000), the Award of the Minister of Education, Culture,
Sports, Science and Technology (2001), the Award of the Bioindustry Association (2007) and the Award of Agricultural Chemical Society of Japan (2009).

Huib Ovaa, PhD, CSO & Founding Member, UBIQ BV & Tenured Principal Investigator, NKI & Associated Faculty, Leiden University
SESSION VIII: EMERGING CONCEPTS AND TECHNOLOGIES
Abstract Title: CHEMISTRY OF UBIQUITIN-MEDIATED PROTEOLYSIS AND ANTIGEN PRESENTATION
Proteolysis by the proteasome is controlled by ubiquitination and a small fraction of proteolysis products is presented at the cell surface by MHC class I
molecules for inspection by the immune system. In case of degradation of viral or tumor proteins, this pathway may indicate cancer or infection, resulting in
a kill of the antigen presenting cell by cytotoxic T-cells. Novel chemical methods and tools to investigate this chain of events will be discussed.
I will demonstrate how the small protein ubiquitin can be synthesized in a single run and how it can be chemically conjugated onto a variety of substrates.
Chemical ubiquitin/ ubiquitin-like modification allows the design of a wide variety of reagents, several of which I will discuss. The same technique can also
be used to generate a variety of ubiquitin-like isopeptide fusion proteins. The use of reagents that allow the detection of proteasome activity in cells will also
be shown. Finally, the parallel generation of MHC class I complexes will be discussed taking advantage of “MHC exchange reactions”. This technique takes
advantage of MHC complexes loaded with a UV-or chemosensitive ligand that allow the parallel generation of MHC complexes by applying an appropriate
trigger. This technique can be used for the multiplexed detection of T-cell reactivity and for epitope mapping.
Biography:
Utrecht, the Netherlands, 18 Dec 1973
Education
Ph.D 2001 Leiden University, synthetic organic chemistry, supervisor Prof. Dr. J.H. van Boom.
M.Sc. 1997 Leiden University, organic chemistry.
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Employment history
Nov 2010 – present
Dec 2009 – present
Jan 2005 – present
July 2004 – Dec 2009
July 2004 – Jan 2005
Apr 2003 – July 2004
Oct 2001 –March 2003

CSO and founding member of the biotech company UbiQ B.V.
Tenured Principal Investigator NKI, Division of Cell Biology
Associated faculty Leiden University, Leiden Institute of Chemistry
Principal Investigator NKI, Division of Cellular Biochemistry
Guest Researcher, Leiden University
Junior faculty member, Instructor in Pathology, Harvard Medical School
Postdoctoral fellow with Prof. Dr. H.L. Ploegh at Harvard Medical School

Awards and achievements:
2011 Gold Medal of the Royal Dutch Chemical Society (KNCV).
2011 ERC junior investigator (consolidator) grant.
2010 Nijenrode Business University Masterclass.
2009 Amsterdam Inventor Award.
2008 NVBMB award, Netherlands Society for Biochemistry and Molecular Biology
2005 VIDI-grant, awarded by the Netherlands Foundation for Scientific Research (NWO).
2003 VENI-grant, awarded by the Netherlands Foundation for Scientific Research (NWO).
2003 Dana Farber/Harvard Cancer Center SPORE career development award (NCI, USA).
2002 C.J. Kok prize, Leiden University, best Ph.D. thesis 2001.
2001 TALENT-fellowship (NWO).
2001 Ph.D. awarded cum laude (Leiden University).
1998 Stipend (NWO) for PhD research in Berlin.
Research in the Ovaa lab is centered on one central theme: chemical biology of ubiquitin-mediated proteolysis and antigen presentation, and is divided into
four subtopics: 1. Ubiquitin chemistry; 2. Activity and inhibition of the ubiquitin modifying machinery; 3. Proteasome activity; and 4. MHC class I antigen
presentation.
10 selected references from the last 5 years:
1.
de Jong A, Merkx R, Berlin I, Rodenko B, Wijdeven RHM, El Atmioui D, Yalçin Z, Robson CN, Neefjes, J, Ovaa H. Ubiquitin-Based Probes Prepared by Total
Synthesis To Profile the Activity of Deubiquitinating Enzymes. ChemBioChem, in press
2.

Geurink PP, El Oualid F, Jonker A, Hameed DS, Ovaa H. A general chemical ligation approach towards isopeptide-linked ubiquitin and ubiquitin-like assay
reagents. ChemBioChem. 2012 13(2), 293-297.

3.

Paul, P, van den Hoorn, T, Jongsma, ML, Bakker, MJ, Hengeveld, R, Janssen, L, Cresswell, P, Egan, DA, van Ham, M, ten Brinke, A, Ovaa, H, Beijersbergen,
RL, Kuijl, C and Neefjes, J (2011). A genome-wide multidimensional RNAi screen reveals pathways controlling MHC class II antigen presentation. Cell
145, 268-283

4.

Faesen AC, Luna-Vargas MP, Geurink PP, Clerici M, Merkx R, van Dijk WJ, Hameed DS, El Oualid F, Ovaa H, Sixma TK. The differential modulation of USP
activity by internal regulatory domains, interactors and eight ubiquitin chain types. Chem Biol. 2011 18(12):1550-1561.

5.

Faesen AC, Dirac AM, Shanmugham A, Ovaa H, Perrakis A, Sixma TK. Mechanism of USP7/HAUSP activation by its C-terminal ubiquitin-like domain and
allosteric regulation by GMP-synthetase. Mol Cell. 2011 44(1):147-159

6.

El Oualid F, Merkx R, Ekkebus R, Hameed DS, Smit JJ, de Jong A, Hilkmann H, Sixma TK, Ovaa H. Chemical synthesis of ubiquitin, ubiquitin-based probes,
and diubiquitin. Angew Chem Int Ed Engl. 2010 49(52):10149-10153.

7.

Shanmugham A, Fish A, Luna-Vargas MP, Faesen AC, E l Oualid F, Sixma TK, Ovaa H. Nonhydrolyzable ubiquitin-isopeptide isosteres as deubiquitinating
enzyme probes. J Am Chem Soc. 2010 132(26), 8834-8835

8.

Class I major histocompatibility complexes loaded by a periodate trigger. Rodenko B, Toebes M, Celie PH, Perrakis A, Schumacher TN, Ovaa H.J Am Chem
Soc. 2009 131(34):12305-12313

9.

Bakker AH, Hoppes R, Linnemann C, Toebes M, Rodenko B, Berkers CR, Hadrup SR, van Esch WJ, Heemskerk MH, Ovaa H*, Schumacher TN*. Conditional
MHC class I ligands and peptide exchange technology for the human MHC gene products HLA-A1, -A3, -A11, and -B7. Proc Natl Acad Sci U S A. 2008
105(10):3825-30. *shared correspondence

10.

Ovaa H. Active-site directed probes to report enzymatic action in the ubiquitin proteasome system. Nat Rev Cancer. 2007 7(8):613-620.
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Michael Pollastri, PhD, Associate Professor, Chemistry & Chemical Biology, Northeastern University
SESSION I: APPROACHES TO UNDERSTANDING AND TREATING RARE AND NEGLECTED DISEASES
Abstract Title: REPURPOSING KINASE DRUG DISCOVERY FOR NEGLECTED TROPICAL DISEASES: AN OPPORTUNITY FOR OPEN SOURCE DRUG
DISCOVERY
We pursue target class repurposing as a pragmatic approach to NTD drug discovery, matching proven druggable gene families in humans with homologous
parasitic target classes. Kinases, for example, represent critical intervention points in parasites. Our efforts have been informed by significant releases of
public screening data for these pathogens. Indeed, in recent years, neglected tropical disease (NTD) drug discovery has seen a remarkable bolstering within
the for-profit and academic drug discovery realms. However, since drug discovery is a resource-intensive process, and since NTDs do not draw large research
expenditures, the impact of wasted effort is disproportionate. For example, though there have been significant public screening data disclosures for NTDs in
recent years, there is little data sharing among subsequent research efforts, potential for disconnects in targeted product profiles, and sparse coordination
of efforts. In this presentation, vignettes highlighting our progress in repurposing human kinase chemotypes for NTD drug discovery will be reported,
emphasizing utilization of shared data. Based on these results, a model for open source drug discovery will be proposed.
Biography:
Michael Pollastri, Ph.D. is an Associate Professor of Chemistry & Chemical Biology at Northeastern University in Boston, MA. Mike is a medicinal chemist
with nearly a decade of direct experience in industry. He has focused for the last 5 years on drug discovery for neglected tropical diseases (NTDs) and is
currently working to build an international centralized effort in Global Health. Mike received his PhD from Brown University, his MS from Duke, and an AB in
chemistry from the College of the Holy Cross. Mike began his academic career in 2007 after nearly ten years working in early stage drug discovery at Pfizer,
Inc. While at Pfizer, he worked on a variety of programs across therapeutic areas, focusing mostly on gene family-targeted hit-to-lead medicinal chemistry
(phosphodiesterases, G-protein coupled receptors, and kinases). He has a strong interest in technology-enabled medicinal chemistry and synthesis,
employing green chemistry, parallel synthesis, flow chemistry, and cheminformatics as a means to accelerate the drug discovery process and reduce costs.
Mike’s first academic position after departing industry was in the Boston University Department of Chemistry, where he established and directed the
Center for Molecular Discovery, a combined medicinal chemistry and high-throughput screening center associated with the Department of Medicine at
the Boston University School of Medicine. In 2009, he joined the faculty at Northeastern University. His current research is broadly focused on addressing
parasitic disease by repurposing known classes of investigational agents that have been successfully pursued for other indications. He is currently leading
the establishment of the Northeastern University Integrated Institute for Global Health, which will be a center of excellence for addressing several pivotal
aspects of global health by marrying major areas of expertise at Northeastern, including drug discovery, diagnostics, drug delivery, public health policy, and
innovation. The Institute will also form the center point for establishing a new open source drug discovery model that encourages collaboration and reduces
redundancy for neglected disease drug discovery.

Mel Reichman, PhD, President and CSO, LIMR Chemical Genomics Center Inc. (LCGC), Senior Investigator, Lankenau Institute for Medical Research (LIMR)
SESSION XI: EMERGING POLICIES AND INITIATIVES THAT PROMOTE GLOBAL COLLABORATIONS
Title: Chairman of the Board, ICBS
Abstract Tile: ‘OPEN INNOVATION’ IN GLOBAL CHEMICAL BIOLOGY: SNAPSHOT OVERVIEWS OF DISTINCT MODELS
The NIH Roadmap, introduced in 2003 and now in sunset, has fostered a dramatic paradigm shift in academia over the past decade that has helped put
in place drug discovery and nascent preclinical lead-development capabilities at dozens of universities in the USA, as well as worldwide. Big Pharmas, still
peering over the edge of a formidable patent cliff, continue to downsize staff and consolidate sites. They are actively seeking to establish outreach programs
for partnerships with university scientists to: probe disease biology; identify, validate and translate novel targets to discover nascent first-in-class drug
candidates and accelerate clinical trials. Will the new wave of public-private-partnering between Pharma and academia that is rapidly emerging worldwide
at all stages of the R&D continuum accelerate pharmaceutical innovation more successfully? The talk will provide a succinct, executive-summary overview of
selected ‘Open Innovation’ models in new leads discovery and development.
Biography:
Dr. Mel Reichman received his Ph.D. in Neuroscience from the University of Rochester Center for Brain Research. He has held several leadership positions in
pharma over his 20-year career in industry. These include: Head, Cellular Pharmacology Laboratory at G.D. Searle; Head, Molecular Pharmacology Laboratory
at Berlex Biosciences; Director New Leads Discovery at Ligand Pharmaceuticals; Head, Head of Drug Discovery Operations at Oncogene Science and
Director, HTS Project Planning and Management at DuPont Pharma. He has co-authored 28 peer-reviewed publications and has given over 50 invited talks
worldwide on all aspects of drug discovery from concept to clinic. He has been an ad-hoc reviewer for many NIH study sections, is an editor of several leading
journals and is a scientific advisor in pharmaceutical R&D for startup companies. He joined Lankenau Institute for Medical Research (LIMR) in 2006 as Senior
Investigator and founded the LIMR Chemical Genomics Center (LCGC) in 2007, where he serves as President and CSO.
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Ibis Sánchez-Serrano, Global Health Care and Pharmaceuticals Development Strategic Consultant/Adviser
SESSION XI: EMERGING POLICIES AND INITIATIVES THAT PROMOTE GLOBAL COLLABORATIONS
Abstract Title: THE CORE MODEL FOR ADVANCING DRUG DISCOVERY AND DEVELOPMENT TO ADDRESS THE UNMET CRITICAL MEDICAL NEEDS
The high price of many innovative drugs and the significant number of unmet critical medical needs, underline the urgency of more efficient approaches
to bring drugs to the market. The “Core Model”, which is an organizational model based on collaboration and a trade of “assets” (technology, knowledge,
connections, etc.), can become a tremendously powerful approach if applied consistently to the process of drug discovery and development. A remarkable
example of the effectiveness of this model is represented by the development, in record time and with scant financial resources, of the cancer drug
bortezomib (Velcade; Millennium Pharmaceuticals) by a biotechnology company — Myogenics/ProScript — started by academics from Harvard University.
The “Core Model” emphasizes the crucial importance of effective academia–industry/public sector–private sector interactions in knowledge generation and
the creation of novel drugs; the roles of and relationships between basic, applied, and translational research; the need of reforms in the world’s intellectual
property (IP) systems to incentivize drug discovery and development in areas of little economic interest for the pharmaceutical industry; and the creation
and implementation of public-policy initiatives that foster more collaboration, partnership, and unification of efforts toward common goals for the benefit
of society.
Biography:
Ibis Sánchez-Serrano was born in Santiago de Veraguas, Panama. He attended the University of Panama Medical School for one year and then was awarded a
prestigious scholarship by the United States Agency for International Development (USAID) to study genetics at Iowa State University, where he immediately
joined the labs of Eric Henderson and Drena Dobbs, both of whom had recently arrived from the lab of Elizabeth Blackburn, a Nobel laureate in Physiology
or Medicine (2009), focusing on an initiative to isolate human telomerase RNA for further studies in cancer gene therapy. In 1994 he won a fellowship from
Cold Spring Laboratory (CSHL), New York, to carry out a summer internship in the laboratory of Tim Tully, studying learning and memory in Drosophila
melanogaster. He received his BS in genetics and art history from Iowa State University in 1996 and was the recipient of the Fung Award of Academic
Excellence in Genetics.
After subsequent work at the University of Pavia (Italy), the Pasteur Institute (France), Iowa State University, and Boston University (under the mentorship
of Jim Collins, MacArthur Award, and Charles Cantor, a pioneering founder of the Human Genome Project), Sánchez-Serrano was awarded a prestigious
scholarship by the Organization of American States (OAS) to study at the Fletcher School of Law and Diplomacy of Tufts University. The same year, SánchezSerrano was the recipient of the title "The Outstanding Young Panamanian Person of the Year 2002," granted by the Junior Chamber International of
Panama, for his leadership in promoting the development of science and technology in Panama. He was subsequently nominated for the Junior Chamber
International's award "The Outstanding Young Person of the World, 2003." The leading Panamanian newspaper Panamá América named him "A
Beautiful Mind in Panama" (September 22, 2002), a tribute that has also been paid to him by the premier Panamanian newspaper La Prensa. In 2004, he
received a master's degree in international business & technology management and monetary theory & policy from Tufts University, in collaboration
with Harvard's Business School and the Kennedy School of Government and the Massachusetts Institute of Technology's Sloan School of Management
(where he wrote a thesis).
Sánchez-Serrano is quite involved in community development in his native Panama and has appeared many times in the most widely accessed media outlets
(television, radio, and newspaper) and has been interviewed on economic development and science and technology issues by Panama's most prominent
journalists, including the former mayor of Panama City and the current governor of the Province of Panama, Mayín Correa, among many other well-known
figures. Recently, he was interviewed by the prestigious journalist and news anchor Ismael Cala in his CNN show CALA, as well as by the recognized
news agency EFE. In 2006, he completed an evaluation of the Panamanian health care system and warned both the government and the public
of an imminent catastrophe regarding the regulation and analysis of medicines should several regulatory norms not be put in place; a few weeks
later, a national scandal exploded in Panama as thousands of people were poisoned by a cold syrup prepared by the government and contaminated
with diethylene glycol. This crisis immediately generated national and international attention. For this reason, Sánchez-Serrano is interested in creating a
foundation in Panama for low-income people who suffer from genetic disorders so that they can receive adequate information about their disease and
much-needed health care attention.
From a research point of view, Sánchez-Serrano published a seminal article on translational research and academia-industry relationships in Nature Reviews
Drug Discovery, "Success in translational research: lessons from the development of bortezomib" (2006), where he proposes a novel model, based on a "trade
of assets," which he named the "Core Model," to speed up the process of drug development both in academia and in industry, receiving highly positive
feedback from all over the world. He has also co-authored several other papers in molecular genetics in international peer-reviewed journals.
Sánchez-Serrano is a corporate strategy and policy advisor/consultant in the areas of biotechnology, pharmaceuticals, and health care; and has consulted
for venture capitalists in the life sciences in the past. He is also a keynote speaker in different areas within health care and economic development. He was
retained as an expert consultant by the leading Panamanian newspapers La Prensa and Panamá América to contribute to the scientific sections of the papers.
For his work and his book "The World's Health Care Crisis", Ibis Sánchez-Serrano has been nominated to one of the world's most prestigious prizes: "Prince
of Asturias Award", 2012.
Ibis speaks four languages and is an art, classical music, and literature connoisseur.
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Stuart L. Schreiber, PhD, Howard Hughes Medical Institute, Broad Institute of Harvard and MIT
KEYNOTE LECTURE
Presentation Title: CANCER GENETIC DEPENDENCIES TARGETED BY SMALL MOLECULES
The ability to sequence cancer genomes coupled with advances in small-molecule science provides a new foundation for creating safe and effective cancer
therapeutics – ones delivered to patients based on the specific genomic alterations present in their cancer. Several examples now exist of small-molecule
cancer drugs targeting protein kinases encoded by both wild-type and oncogenic alleles, and yielding high clinical response rates in patients with specific
genetic features. However, these drugs target only a narrow range of proteins, benefit only a tiny fraction of cancer patients, and provide therapeutic benefits
that are rarely durable.
All current genetically matched drugs target the driver oncogene or its wild-type allele directly (‘oncogene dependencies’). It is unknown whether similar
clinical responses will result from drugs targeting non-oncogenes working in cooperation with oncogenes in patients with cancers having the relevant
genetic features (‘non-oncogene co-dependencies’). To accelerate the discovery of genetically matched therapies, systematic approaches are needed to
identify: 1) the direct and indirect dependencies cancers acquire as a consequence of their specific mutations, translocations, and copy number altera¬tions;
2) small-molecule drugs that target the dependencies; and combinations of drugs that avoid or overcome drug resistance.
Genomic cancer cell line profiling has been used to reveal patterns of small-molecule sensitivities across diverse cancer cell lines (CCLs). These efforts initially
focused on relating sensitivity to the lineage of CCLs (ref NCI-60 and others), but now increasingly focus on relating sensitivity to genetic and epigenetic
features of the cell lines. But these are still early days of genomic CCL profiling – there are many issues to iron out. Nevertheless, there are also signs that this
approach will eventually be fruitful and impacting. For example, there are no examples of targeted cancer therapeutics today that were not predicted by
genomic CCL profiling.
In my lecture, I will describe an interactive Cancer Genetic Dependency Resource to analyze and to visualize a rich body of quantitative CCL sensitivity
measurements with the aim of identifying novel candidate cancer dependencies targeted by small molecules. To enable the Resource, we are measuring the
sensitivity of 900 genetically characterized CCLs to 480 small-molecule probes and drugs (or their combinations – the ‘Informer Set’) at 16 concentrations in
duplicate. The CCLs are part of the Broad/Novartis Cancer Cell Line Encyclopedia (CCLE) whose extensive genomic characterization includes the mutational
status of >1,600 genes, global assessment of DNA copy number, and global gene expression analysis. These characterizations are also available freely via an
interactive web portal (www.broadinstitute.org/ccle). The compounds included in the Informer Set are known to have selective interactions with their target,
and collectively target many distinct nodes in cancer cell circuitry, including but not limited to pathways modulating apoptosis, oxidative stress, chromatin
signaling, mitotic stress, hypoxic stress, proteotoxic stress, and metabolism.
Using robust analytical methods including cell-line and compound filtering, we correlated the sensitivity measurements with genomic alterations in cancer
cell lines to identify dependencies conferred by specific genotypes. I will describe the current content of the Resource and provide multiple illustrations of
its use, including the use of combinations of small molecules to explore several novel approaches to combination therapy.
Biography:
Stuart L. Schreiber, Ph.D. is the Director of Chemical Biology at and a Founding Member of the Broad Institute of Harvard and MIT, where he is a Howard
Hughes Medical Institute Investigator. He is also the Morris Loeb Professor of Chemistry and Chemical Biology at Harvard University. He is a member of the
National Academy of Sciences and the American Academy of Arts & Sciences (1995).
Dr. Schreiber was born February 6, 1956 and raised in Virginia. He married Mimi Packman on August 9, 1981. After receiving his undergraduate degree at
the University of Virginia in June of 1977, he performed graduate studies at Harvard University under the supervision of R. B. Woodward and Yoshito Kishi.
Following completion of his doctoral studies, he joined the faculty at Yale University in May of 1981. At age 28, he was promoted with tenure to Associate
Professor in 1984 and Full Professor in 1986. In 1988, he returned to Harvard. In addition to his affiliations above, he is an associate member of the Harvard
Department of Molecular and Cellular Biology, and a member of the Graduate Programs in Biophysics and Immunology at Harvard University. In 1997, he
founded and co-directed the Harvard Institute of Chemistry and Cell Biology, which in 2003 merged with MIT’s Center for Genome Research as part of the
launching of the Broad Institute.
Science and technology. Dr. Schreiber is known for having developed systematic ways to explore biology, especially disease biology, using small molecules
and for his role in the development of the field of chemical biology. He discovered principles that underlie information transfer and storage in cells, specifically
discoveries relating to signaling by the phosphatase calcineurin and kinase mTOR (demonstrating for the first time that drugs can result from the targeting
of protein kinases and protein phosphatases), gene regulation by chromatin-modifying histone deacetylases, small-molecule dimerizers that activate cellular
processes by enforced proximity, and small-molecule probes of extremely difficult targets and processes (e.g., transcription factors, oncogenes, protein/
protein interactions, transdifferentiation) that directly relate to human disease. His work has contributed to diversity-oriented synthesis (DOS) and discoverybased small-molecule screening in an open data-sharing environment, and it resulted in the development of the first public small-molecule screening
database named ChemBank. His research has been reported in over 500 publications (H index = 121).
Society and human health. Four new anti-cancer drugs that target proteins discovered in the Schreiber laboratory have been approved by the U.S. FDA:
temsirolimus (Wyeth) and everolimus (Novartis), which target mTOR (discovered using rapamycin in 1994), for renal cancer, and vorinostat (Merck) and
romidepsin (Celgene), which target HDACs (discovered using trapoxin in 1996), for cutaneous T-cell lymphoma. A small-molecule dimerizer drug (AP1903)
reversed the effects of graft-versus-host disease in acute leukemia patients receiving hematopoietic stem cells engineered to express caspase-9 fused to a
drug-responsive, FKBP12-based dimerization domain. All five patients are now reported to be free of leukemia (NEJM, 2011). This dimerizer drug has also
shown clinical benefit to patients with prostate cancer using AP1903-regulated dendritic vaccine therapy (AACR, 2010). Proteins first shown by Schreiber
to be targeted by a small molecule have been validated therapeutically by the FDA-approval process: tacrolimus (calcineurin/immu¬nosuppres¬sion/1994;

26

ICBS | www.chemical-biology.org

ICBS 2012 Conference: Explore New Frontiers, Foster Global Collaborations

Oct. 4-5, 2012

(Schreiber continued...)

Schreiber’s study of FK506) and bortezomib (proteasome/multiple myeloma/2003; Schreiber’s study of lactacystin). Schreiber extended chemical biology
principles to medicine by participating in the founding of four biotech companies, each of which has devised novel therapeutic agents that are being tested
in human clinical trials or used as FDA-approved drugs: Vertex Pharmaceuticals (founded 1989: lexiva/telzir; telaprevir; ivacaftor), ARIAD Pharmaceuticals
(founded 1991: ponatinib), ARIAD Gene Therapeutics (founded 1994: ridaforolimus), and Infinity Pharmaceuticals (founded 2001: retaspimycin). More
recently, he has co-founded two currently private companies that pursue a chemical biology-based approach to drug discovery: Forma Therapeutics
and H3 Biomedicines.

Syed Wajaht Amin Shah, PhD, Sr. Assistant Professor, Department of Chemistry, University of Kashmir
SESSION IV: NATURAL PRODUCTS AS CHEMICAL TOOLS AND LEADS
Abstract Title: PHYTOCHEMISTRY, ANTI-PROLIFERATIVE AND RADICAL SCAVENGING ACTIVITY OF PICEA SMITHIANA (WALL) BOISS OIL
Picea smithiana oil was extracted from needles by hydro-distillation and fractionated by silica gel column chromatography method. The oil and its fractions
were analyzed by Gas chromatography (GC) and Gas chromatography-mass spectrometry (GC-MS). Different concentrations of oil and its fractions B1, B2,
A2, G2, Uk13 and Uk14 was evaluated for its anti-proliferative activity by in-vitro {3-(4,5-Dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide} assay against
human monocyte (THP-1), lung carcinoma (A-549), liver adenocarcinoma (HEP-2), prostate (PC-3) and ovarian carcinoma (IGR-OV-1), while as the radical
scavenging activity was evaluated by in-vitro DPPH assay.
The results indicated the presence of fifty compounds with δ-3-carene (26.0%), limonene (25.0%) and β-pinene (14%) as major compounds. The oil and its
fractions showed significant anti-proliferative activity. The radical scavenging activity also showed positive results. The oil can be used as a drug to control
the diseases like cancer, arthritis, cirrhosis and arteriosclerosis, caused by reactive oxygen species.
Biography:
PRESENT STATUS:

Sr. Asstt. Professor, Deptt. of Chemistry, University of Kashmir.

ADDRESS (O):

Department of Chemistry, University of Kashmir, Hazratbal Srinagar, J&K Pin-190006, India.
Contact: 0091-194-2424900 (Office)
09419054484 (Mobile)
E-mail: shahwajaht@yahoo.com
shahwajaht786@gmail.com

Field of Specialisation Isolation and biological evaluation of principal constituents of various naturally occurring medicinal plants sources
QUALIFICATION:

PhD in Chemistry

TITLE OF THESIS:

“Phytochemical Studies on Alpine, Medicinal and Aromatic Plants; Conversion of their Principle Constituents into
Pharmacodynamic Compounds”

No. of M.Phil/ Ph.D Scholars presently under supervision: (07)
No. of M.Phil/ Ph.D Scholars already guided: (03)
NO. OF PUBLICATIONS: (18)
1.
W. A. Shah, M.A.Qurishi, S.K. Koul and K.L.Dhar. 5, 24-Stigmasta-8, 22-Dien-3 β ol, a novel steroid from Koelpinia Linearis. Phytochemistry 1996, 14: 595-597.
2.

W. A. Shah, M.A.Qurishi, R.K.Thapa and K.L.Dhar. Seasonal Variation in the Essential Oil composition of Skimmia Laureola. Indian Perfumer 2003, 47: 265-268.

3.

W. A. Shah, M. Yaseen Dar and M.A.Qurishi. Novel Nor and Seco Triterpenoids from Koelpinia Linearis. Chemistry of Natural Compounds 2004: 40(1):30-34.

4.

W. A. Shah, M.Yaseen Dar and M.A.Qurishi. New Epoxy alanto lactones From Inula Racemosa. Natural Products, 2008, 4(2):171-175.

5.

W. A. Shah and M.A.Qurishi. Two Novel Seco triterpenoids From Koelpinia Linearis. Organic Chemistry an Indian Journal, 2009, 5(2):233-236.

6.

Ajaz.Ahmed and W.A.Shah. A short review on Salix capreae commonly known as goat willow. International Journal of Research in Phytochemistry and
Pharmacology, 2011, 1: 17-20.

7.

Sofi Mubashir and Wajahat A. Shah. Phytochemical and Pharmacological Review Profile of Adiantum venustum. International Journal of Pharmtech
Research, 2011, 3: 827-830.

8.

Ajaz. Ahmed and W.A.Shah. In-vitro anti inflammatory activity of Salix caprea Linn. (goat willow) by HRBC membrane stabilization method. International
Journal of Pharmacy Research, 2011, 4: 1067-1068.

9.

Mohd. Yousuf Dar, Wajaht A. Shah, Manzoor A. Rather, Yasrib Qurishi, Abid Hamid Dar and M. A. Qurishi. Chemical Composition, in vitro Cytotoxic and
Antioxidant activities of the Essential oil and Major Constituents of Cymbopogon jawarancusa (Kashmir). Journal of Food Chemistry, 2011, 129: 1606–1611.

10.

Manzoor A. Rather , Bilal A. Dar, Shahnawaz N. Sofi , Tauheeda Hassan, Nasir Ali, Ashiq H. Lone, Abdul S. Shawl, Wajahat A. Shah, M. A. Qurishi and Poonam
Prakash. Headspace Solid Phase Microextraction (HS SPME) Gas Chromatography Mass Spectrometric Analysis of the Volatile Constituents of Cannabis
sativa L. From Kashmir. Journal of Pharmacy Research 2011, 4: 2651-2653.

11.

Sofi Mubashir, Wajaht A. Shah. Arisaema propinquum-a plant with potential as antibacterial, antioxidant and anticancer agent. Drug Invention Today
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Natural Product Research (In Press)
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NO. OF BOOKS PUBLISHED: 01
1.
Sofi Mubashir and Syed Wajaht Amin (2012). Advanced Chemistry of Natural Products. Lambert Publishing House, Germany. ISBN 978-3-8484-4247-8

Malcolm Walkinshaw, PhD, Professor, The University of Edinburgh
SESSION 1: APPROACHES TO UNDERSTANDING AND TREATING RARE AND NEGLECTED DISEASES
Abstract Title: ALLOSTERIC GLYCOLYTIC ENZYMES AS SPECIES SPECIFIC DRUG TARGETS AGAINST TRYPANOSOMATID PARASITES
The ten enzymatic steps required to convert glucose to pyruvate are conserved among mammals, protozoa and bacteria. The trypanosomatid parasites
Trypanosoma brucei (Tb), Trypanosoma cruzi (Tc) and Leishmania mexicana (Lm) all have peroxisome-like organelles called glycosomes that sequester the first
seven enzymes in the pathway. A number of differences in allosteric control mechanisms for some of the enzymes in the pathway have also evolved. For the
bloodstream-form of Tb, glycolysis is the only source of ATP, and RNAi knockdown experiments have shown that each enzyme in the pathway is required for
trypanosome survival. The aim of our work is to capitalize on the differences between the parasite and host enzymes and develop specific small molecule
inhibitors as potential drug leads.
We are focusing on phosphofructokinase (PFK), phosphoglycerate kinase, phosphoglycerate mutase and pyruvate kinase (PYK), and high-throughput
screens (HTS) have been run on most of these proteins at the NIH Chemical Genomics Center, under the Pathways to Discovery programme. In parallel to
the HTS approach we are using structure-based and virtual screening to identify potential allosteric and active-site inhibitors. A detailed structural study of
pyruvate kinases from the three parasites Lm, Tc and Tb has uncovered some unexpected differences in their allosteric behaviour especially compared with
the mammalian host enzymes. X-ray structures of PYK complexed with the original anti-trypanosomatid compounds including suramin show they bind as
competitive inhibitors of ATP.
Biography:
Malcolm Walkinshaw studied chemistry at Edinburgh University where he also obtained his PhD in X-ray crystallography. This was followed by followed by
post doc appointments at Purdue University (Indiana) and the Max Plank Institute in Goettingen. He led a structure-based drug discovery group in Sandoz
(now Novartis) in Basel, Switzerland for ten years before taking up the Chair of Structural Biochemistry in Edinburgh in 1995. His main research interest is
in molecular recognition and macromolecular structure and he uses a range of biophysical approaches to study ligand-protein interactions on systems as
diverse as protein-DNA complexes, immunophilins and glycolytic enzymes. In 2007 he became the director of the newly founded Centre for Translational
and Chemical Biology (CTCB) http://ctcb.bio.ed.ac.uk/ which maintains close links with the biotech and pharmaceutical industry.

Krister Wennerberg, PhD, Group Leader, Institute for Molecular Medicine Finland, FIMM
SESSION VI: CHEMICAL BIOLOGY TO ACCELERATE TRANSITIONAL MEDICINE
Abstract Title: PREDICTING DRUG RESPONSE, SIGNAL ADDICTIONS AND DRUG RESISTANCE IN AML USING A CHEMICAL BIOLOGY APPROACH
Modern oncology drug discovery is focused on identifying and targeting cancer-selective vulnerabilities, typically linked to one or more genetic events.
However, despite tremendous advances in our capability to profile and characterize cancer genomes, we still lack general understanding of how the vast
majority of cancer-related genetic alterations link to cellular signal addictions and clinically actionable strategies. Here, we describe a functional ex vivo
drug sensitivity and resistance testing (DSRT) platform that detects vulnerabilities and signal addictions in primary cancer from relapsed and refractory AML
patient samples and subsequently can be used to link genetic alterations to clinically actionable therapeutic options.
The DSRT screening panel represents all approved small molecule oncology drugs (120 active substances), and a constantly growing collection of emerging,
investigational and preclinical oncology compounds (currently 180 compounds). Each compound is tested in a dose response series and a patient-specific ex
vivo drug sensitivity score is calculated for each compound by comparing the patient sample response to that of control samples from healthy individuals.
We show that a) the DSRT approach identifies subgroups of patient samples exhibiting significant and selective sensitivities towards a range of oncology
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compounds, b) the selectivity information can be used to elucidate addicted signaling networks, c) the sensitivities can be translated into therapeutic
strategies, d) development of in vivo resistances are reflected in the ex vivo results and e) the information gained can be used to “de-convolute” the cancer
genome and allow us to link genetic changes to clinically actionable strategies.
Krister Wennerberg1, Tea Pemovska1, Evgeny Kulesskiy1, Bhagwan Yadav1, Agnieszka Szwajda1, Mika Kontro2, Petteri Hintsanen1, Laura Turunen1, Anna Lehto1, Astrid
Murumägi1, Disha Malani1, Muntasir Mamun Majumder1, Riikka Karjalainen1, Naga Poojitha Kota Venkata1, Henrik Edgren1, Samuli Eldfors1, Alun Parsons1, Henrikki
Almusa1, Jesús María López Martí1, Pekka Ellonen1, Pirkko Mattila1, Maija Lepistö1, Sari Hannula1, Sonja Lagström1, Minna Suvela1, Maija Wolf1, Jonathan Knowles1, Satu
Mustjoki2, Janna Saarela1, Caroline Heckman1, Tero Aittokallio1, Olli Kallioniemi1, Kimmo Porkka2. 1) Institute for Molecular Medicine Finland FIMM, University of Helsinki,
Helsinki, Finland; 2) Hematology Research Unit, Department of Medicine, Division of Hematology, Helsinki University Central Hospital, Helsinki, Finland
Biography:
Krister Wennerberg received his Ph.D. in biochemistry from Uppsala University, Sweden in 1999 and did his postdoctoral training at the University of North
Carolina at Chapel Hill. Following his postdoc, he worked in a biotech company before taking a group leader position at the Drug Discovery Division of
Southern Research Institute in 2006, where he managed an internal drug discovery program and lead an assay development group. In 2010, he joined the
Institute for Molecular Medicine Finland (FIMM) as a group leader and coordinator of the FIMM chemical biology unit and a Finnish national “Drug Discovery
and Chemical Biology” research infrastructure network.
His research is focused on gaining fundamental novel understanding of cancers and their underlying signals and vulnerabilities through both forward
and reverse chemical genetics approaches. The forward chemical genetics approach is focused on discovery and validation of novel oncology drug
targets through development of molecular probes. In the reverse approach, his team is using collections of defined bioactive compounds, approved and
investigational drugs on cancer cells to discover novel personalized therapeutic strategies and to define and understand the molecular mechanisms driving
the cancers, their drug responses and mechanisms of resistance.

Paul Workman, PhD, Deputy Chief Executive, The Institute of Cancer Research
KEYNOTE LECTURE
Presentation Title: THE CONTINUUM OF CHEMICAL BIOLOGY PROBES AND DRUGS FOR NOVEL BIOLOGICAL MECHANISMS AND DISEASE TARGETS
Alongside genetic technologies, small-molecule chemical probes are powerful tools with which to annotate the human genome, to understand physiological
and pathological processes and to validate new molecular targets for drug discovery. The use of chemical probes is highly complementary to the application
of RNA interference (RNAi) technology. Chemical probes are able to modulate a specific function of the target protein instead of depleting the whole protein,
thereby avoiding issues of multiple functions and scaffold effects. Chemical probes can produce immediate inhibition of the target protein in contrast to
delayed knockdown with RNAi. And chemical probes can offer much greater control of the extent and period of inhibition. Both chemical probes and RNAi
can exert off-target as well as on-target effects. In the experience of ourselves and others, the use of chemical probes and RNAi in parallel, together with
the application of mutant alleles, can provide greatly enhanced confidence in the linkage between gene/protein function and phenotypic outcome. This
is extremely helpful in functional annotation, investigation of physiological effects and validation of therapeutic targets. As with drugs, chemical probes
are valuable for discovering and investigating novel biological mechanisms and disease targets. Indeed there is a continuum (which may be non-linear and
iterative) of properties and value in both chemical probes and drugs. Both are required to exhibit sufficient potency and selectivity and the ideal chemical
tool is likely to require much greater selectivity to probe specific biological mechanisms, whereas it may be very desirable for a drug to exhibit controlled
polypharmacology. Thus although early chemical probes against a pioneer target may often act as pathfinder molecules leading to the clinical drugs that
follow, the route is not necessarily a linear one and iterative cycles of refinement can enhance the optimization of high value chemical probes and clinical
drugs. There has been considerable debate about the necessary properties of chemical probes. We have previously described ‘fitness factors’ for small
molecule chemical tool compounds (Workman P and Collins I, Probing the Probes: Fitness factors for small molecule tools, Chemistry and Biology, 17: 561-577,
2010). These fitness factors will be discussed and exemplified. They can be divided into the ‘Big Four’ groups of chemical properties, biological potency, biology
selectivity and context of use. We proposed threshold values for properties of chemical probes and compared these with values for drugs and lead compounds. We
suggested that not all probes are able to reach the threshold values and that consideration of the fitness factors and proposed criteria for these will facilitate a robust
assessment of whether the chemical probe is fit for the intended purpose, as well as fostering an appreciation of the risk that is taken forward in using a probe for
which the desired criteria are not met. While recognizing and supporting the use of stringent criteria for preferred chemical probes we caution against excessively
restrictive rules that could limit innovation, especially in area of breaking new biology. Examples will be shown where early chemical probes have proved useful for
exploring pioneer targets and pathways despite having clear liabilities. These early tools led on to improved chemical probes, eg for PI3 kinase and the molecular
chaperone HSP90. This illustrates how valuable progress can be made with initially suboptimal probes which then evolve under the Darwinian selective pressure
of the research environment to produce fitter and more powerful progeny probes. Accelerating this dynamic evolutionary process is an important objective for the
chemical biology and drug discovery communities, for the benefit of basic research and drug discovery worldwide.
Biography:
•
•
•
•
•
•

Professor Paul Workman PhD DSc (Hon) FMedSci FSB FRSC
Deputy Chief Executive, The Institute of Cancer Research
Head, Division of Cancer Therapeutics
Director, Cancer Research UK Cancer Therapeutics Unit and at The Institute of Cancer Research (ICR), Sutton, UK
Harrap Professor of Pharmacology and Therapeutics
Scientific Founder of Chroma Therapeutics and Piramed Pharma.
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Currently Deputy Chief Executive of The Institute of Cancer Research; Head, Division of Cancer Therapeutics; Director of the Cancer Research UK Cancer
Therapeutics Unit; and Harrap Professor of Pharmacology and Therapeutics at The Institute of Cancer Research, Sutton, UK. Heads the largest non-profit
cancer drug discovery group worldwide. Previously Cancer Research Bioscience Section Head at AstraZeneca Pharmaceuticals (1993-1997). Cancer
Research Campaign Professor and Director of Laboratory Research in the Department of Medical Oncology, Beatson Laboratories, Glasgow University
(1990-1993). UICC Visiting Fellow at Stanford University and SRI International, California (1989). Scientific staff member of the MRC Clinical Oncology
Unit, MRC Centre, Cambridge University (1976-1990). BSc (Hons) Leicester University (1973). PhD Leeds University (1977). DSc (Hon) Leicester
University (2009). European School of Oncology Award for Excellence in Oncology Research (1985). Cancer Research Campaign/Cancer Research UK
Life Fellowship (1991). Fellow of the Academy of Medical Sciences (2002). Bruce Cain Memorial Award Lecture of the New Zealand Cancer Society
(2003). Dutch NDDO Award for Cancer Drug Development (2006). NCRI/BACR Tom Connors Award Lecture (2009). Royal Society of Chemistry George
and Christine Sosnovsky Award for Cancer Therapy (2010). Bruce Cain Memorial Award Lecture of the New Zealand Society for Oncology (2011). AACR
Team Science Award (Team Leader, 2012). Royal Society of Chemistry World Entrepreneur of the Year Award (2012), Lineberger Lecturer, UNC Chapel Hill
(2012). Scientific Founder of Chroma Therapeutics and of Piramed Pharma (acquired by Roche in 2008). Deputy Editor Molecular Cancer Therapeutics.
Reviews Editor Cancer Cell. Responsible for or associated with several innovative new cancer drugs entering the clinic, including the EGFR inhibitor gefitinib
(Iressa) (approved for EGFR mutant non small cell lung cancer); the HSP90 molecular chaperone inhibitor NYP-AUY922 now in Phase II; and the PI3 kinase
inhibitor GDC-0941 also in Phase II. Our Unit has discovered sixteen preclinical development candidates over the last five years and has had six of its drugs
in Phase I clinical trials over the last two years. Abiraterone, discovered in our Unit and initially trialled with our partner The Royal Marsden Hospital, was
approved in North America and Europe in 2011. Research interests: molecular cancer therapeutics, signal transduction targets, molecular chaperones and
“drugging the cancer genome”. Published over 470 articles and edited several books and journal issues on cancer drugs.

Lixin Zhang, PhD, Deputy Director of CAS Key Laboratory of Pathogenic Microbiology & Immunology, Inaugural Director of Drug Discovery Center
for Tuberculosis
SESSION IV: NATURAL PRODUCTS AS CHEMICAL TOOLS AND LEADS
Abstract Title: EXPLOITING MULTIDRUG RESISTANCE GENE EXPRESSION FOR EFFECTIVE ANTIFUNGAL STRATEGIES BY A NATURAL PRODUCT
BERBERINE
The upregulation of multidrug-resistance (MDR) pumps is a key factor in microbial drug resistance. A major challenge in developing efficacious antibiotics
against drug-resistant pathogens is to identify compounds that counteract MDR functions. In the human pathogen Candida albicans, the antiport CaMdr1p
plays a key role in azole-resistant clinical isolates. Here we report an unexpected consequence of MDR1 upregulation: it confers enhanced sensitivity to
the natural product berberine. We show that berberine is indeed highly efficacious in inhibiting the growth of azole-resistant clinical C. albicans isolates,
with upregulated MDR1, from HIV infected patients. This effect is at least in part due to enhanced accumulation of berberine inside cells and a number of
berberine structural analogues exhibited similar MDR1-dependent antifungal activity. Our study reveals a novel function of MDR1 in increasing sensitivity of
drug-resistant fungal pathogens to selected natural products.
Biography:
Bio: Prof. Lixin Zhang is a Deputy Director of CAS Key Laboratory of Pathogenic Microbiology & Immunology, Institute of Microbiology, Chinese Academy of
Sciences (IMCAS). Before joining IMCAS in 2006, Dr. Zhang worked in 3 pharmaceutical companies in USA: SynerZ, Cetek and Microbia, Inc. He received his
Ph. D. degree in Institute of Applied Ecology, CAS and did his postdoc at Emory University, USA. He has published seven books, more than 100 papers
and holds eleven PCT patents. He co-edited a book with Prof. Arnold Demain on natural products in 2005 by Humana Press. He has been appointed as
an associate Editor-in-Chief for “Applied Microbiology and Biotechnology” and on the editorial board of 6 other peer-reviewed journals. The long-term
goal of his research is to discover and develop synergistic medicines from marine microbial natural products. His research is focused on: Diversifying
marine microbial natural product library; screening for synergistic medicines in a high throughput manner; increasing the production of drugable
secondary metabolites from microbial producers by synthetic biology (serve as a chief PI for a 973 program). His Avermectin project won Award for
"Excellence to improve science and technologies” and the paper was published in PNAS. He was recognized as an Awardee for National Distinguished
Young Scholar Program, China.

Leonard Zon, PhD, Grousbeck Professor of Pediatric Medicine, Harvard Medical School
SESSION VI: CHEMICAL BIOLOGY TO ACCELERATE TRANSITIONAL MEDICINE
Abstract Title: CHEMICAL BIOLOGY AND ZEBRAFISH
The zebrafish is well-known as a genetic and developmental model system for human disease. We have undertaken a number of chemical genetic screens
in the zebrafish to understand stem cell homeostasis as well as tumor biology. A large-scale chemical screen of known bioactive molecules established that
16,16-dimethyl prostaglandin E2 (dmPGE2) can induce hematopoietic stem cell development during embryogenesis. This compound was subsequently
shown to induce a fourfold increase in hematopoietic stem cell engraftment in competitive repopulation assays in the mouse. Umbilical cord blood samples
were treated with the dmPGE2 and demonstrated to enhance NOD/SCID engraftment with more mice having human blood. This has led to a clinical trial
in which patients with leukemia or lymphoma are treated with dmPGE2-treated cord blood in an attempt to increase the number of hematopoietic stem
cells. 12 patients were treated with one dmPGE2 stimulated cord blood and another unstimulated cord blood unit. In 10 of 12 patients, the stimulated cord
preferentially engrafted. The chemical system in the zebrafish can also be used to study tu mor biology. We have established a melanoma model with an
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activated allele of BRAF coupled to P53 mutation. These fish develop melanoma and have an embryonic expression signature with expanded neural crest
cells. We undertook a chemical screen to eliminate neural crest development in the zebrafish and found a chemical modulator that can suppress early
neural crest formation. This chemical in combination with a BRAF inhibitor also inhibits tumor formation in mice. A clinical trial using this combination is
recently beginning for the treatment of metastatic melanoma. The zebrafish has established itself as a premiere chemical biology system. In addition, new
therapeutics are possibly found that are relevant to human biology.
Biography:
Dr. Zon is the Grousbeck Professor of Pediatric Medicine at Harvard Medical School, Investigator at Howard Hughes Medical Institute, and Director of the
Stem Cell Program, Children’s Hospital Boston. Dr. Zon received a BS degree in chemistry and natural sciences from Muhlenberg College (1979) and an
MD.degree from Jefferson Medical College (1983). He subsequently did an internal medicine residency at New England Deaconess Hospital (1986)
and a fellowship in medical oncology at Dana-Farber Cancer Institute (1989). His postdoctoral research was in the laboratory of Stuart Orkin (1990).
Dr. Zon is internationally recognized for his pioneering work in the fields of stem cell biology and cancer genetics. Dr. Leonard Zon has been the preeminent figure in establishing the zebrafish as an invaluable genetic model for the study of the blood and hematopoietic development. He is founder
and former president of the International Society for Stem Cell Research and chair of the Executive Committee of the Harvard Stem Cell Institute (HSCI). In
2005, he completed a term as President of the American Society for Clinical Investigation. In that same year, Dr. Zon was elected to the Institute of Medicine
of the National Academies. In 2008, Dr. Zon was elected to the American Academy of Arts & Sciences. In 2010, Dr. Zon was awarded the E. Donnall Thomas
Lecture and Prize from American Society of Hematology.

William Zuercher, PhD, Department of Chemical Biology, GlaxoSmithKline
SESSION VI: CHEMICAL BIOLOGY TO ACCELERATE TRANSITIONAL MEDICINE
Abstract Title: CATALYZING CHEMICAL BIOLOGY THROUGH STRATEGIC COMPOUND SETS
Despite target class validation by the approval of multiple marketed drugs, industrial and academic research remains focused on the small portion
of the protein kinome which has already been studied. Pharmacological evaluation of the ”untargeted” kinome is expected to define many new
opportunities to address unmet medical needs but requires access to potent and selective chemical probes. To seed such research, we defined the
PKIS, a set of 367 small molecule kinase inhibitors previously published by GlaxoSmithKline, for use in the identification of chemical starting points
for selective kinase probes and as a phenotypic screening set to identify potential kinases or combinations of kinases of interest. The set is available
to academic collaborators with the requirement that results be publicly accessible. The presentation will include a description of the PKIS as well as
examples of results from screening the set.
Biography:
William Zuercher received his undergraduate degree in chemistry from Grinnell College and was an NSF Predoctoral Fellow with Bob Grubbs at Caltech
where he developed methodology for the application of ruthenium-catalyzed olefin metathesis to organic synthesis. He then performed solutionand solid-phase synthesis of carbocyclic nucleosides as an NIH Postdoctoral Fellow in the laboratory of Michael Crimmins at the University of North
Carolina at Chapel Hill. William has been with GlaxoSmithKline since 2000 contributing to programs throughout the hit-to-candidate continuum. He
is currently in the Department of Chemical Biology at GlaxoSmithKline in Research Triangle Park, North Carolina where he leads a team of scientists
researching innovative approaches to selection of molecular targets for drug discovery with an emphasis on the development and utilization of chemical
probes to elucidate signaling pathways.
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❖

Monimoy Banerjee, St. Jude Children’s Research Hospital
Identification of Novel Modulators for Human Pregnane X Receptor (PXR)

❖

Dennis Buckley, Yale University
Targeting the von Hippel-Lindau E3 ubiquitin ligase using small molecules to
disrupt the VHL/HIF-1a interaction

Qingsong Liu, Chinese Academy of Sciences
Discovery and Characterization of selective irreversible BMX inhibitor for
prostate cancer

❖

Sofi Mubashir, University of Kashmir
Anthelmintic and Anticancer Potential of Caltha palustris var. alba

❖

William Nes, Texas Tech University
Enzyme inhibition and In vitro RNA interference in Trypanosoma brucei reveals
the importance of sterol C24-methylation for parasite growth and in mitigating
human African trypanosomiasis

❖

Meijuan Chen, Nanjing University of Chinese Medicine
Ophiopogonin B-induced autophagy in non-small cell lung cancer cells via
inhibition of PI3K/Akt signaling pathway

❖

John Darby, Institute of Cancer Research
Mimicking the Hsp90-TPR interaction with small molecule inhibitors:
validating biochemical hits using protein NMR

❖

Devin Noblin, Yale University
A Small Molecule Based System to Modulate the Cellular Levels of any Protein
Fused to HaloTag

Chris Evelyn, Cincinnati Children’s Hospital Medical Center (CCHMC)
RATIONAL DESIGN OF SMALL MOLECULE INHIBITORS TARGETING THE RAS
GUANINE-NUCELOTIDE EXCHANGE FACTOR, SOS1

❖

Yukiko Okuno, Kyoto University
Identification of novel compound with the anti-Hepatitis C activity, which
promotes the expression of Gastrointestinal glutathione peroxidase

Yang Gao, University of Pittsburgh
Synergistic apoptosis activation using small-molecule splicing-modulators
and ABT-737

❖

Meroueh Samy, Indiana University
A Small Molecule Inhibitor the Urokinase Receptor Protein Interactions
Impairs Breast Tumor Metastasis

Mei Lin Go, National University of Singapore
Balancing Potency and Drug-likeness in target compounds: Examples drawn
from medicinal chemistry research in academia

❖

Conrad Santini, The University of Kansas
Exploring Chemical Space With a Family of Spirocycles

❖

Cristina Santoriello, Harvard University
Chemical screen for compounds that rescue transcriptional pausing in
neural crest cells

❖

Abhik Seal, Indiana University
3D Virtual Screening of PknB Inhibitors using Data fusion Methods

❖

Jamie Simpson, Monash University
Fragment evolution through a modular, clickable fluoromethylketone covalent
tag

❖

Owen Tamplin, Boston Children's Hospital
Live imaging and chemical genetics reveals the mechanisms of hematopoietic
stem cell behavior in the endogenous niche

❖

William Tieu, The University of Adelaide
Design and synthesis of Staphylococcus aureus biotin protein ligase
inhibitors

❖

Gillian Whyte, Imperial College London
Mimicking phosphoinositide-binding domains using small chemical receptors

❖

❖

❖

❖

John Hines, Yale University
Targeting of Tumorigenic Signaling Pathways with PhosphoPROTACs

❖

Tomoya Hirano, Tokyo Medical and Dental University
Development of Various Functional Molecules Based on Hydrophobic and
Fluorescent Scaffolds

❖

Takamitsu Hosoya, Institute of Biomaterials and Bioengineering
Azido-type selective reactions promoting chemical biology

❖

Makoto Kawatani, RIKEN Advanced Science Institute
Proteome- and cell morphology-based target identification for RKB3564F070,
a new cytotoxic fungal metabolite

❖

❖

❖
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❖

Hirotatsu Kojima, The University of Tokyo, Japan
Japanese Network for Open Innovation in Drug Discovery
Ren Kong, The Methodist Hospital Research Institute
Novel compounds discovery against an emerging target-PCDH7 for breast
cancer brain metastasis: homology modeling, virtual screening and in vitro assay
validation
Bernhard Kuster, Technische Universitaet Muenchen
Using chemical proteomics to reveal drug targets, drug selectivity, mechanism
of action and resistance formation
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ICBS would like to thank Opal for coordinating The First Official Conference of the International Chemical Biology Society: Explore New Frontiers, Foster
Global Collaborations
Opal produces and coordinates leading financial, life sciences, pharmaceutical, healthcare, energy and technology conferences globally. These premier events
are designed to cater to the top executives and decision makers in the industry by supplying them with the highest quality industry information through Opal's
unparalleled sessions and various face-to-face networking opportunities.
Contact lbautista@opalgroup.net for inquiries.
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