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Direct Inhibition of the Notch Transactivation Comp lex�
��
��
The Notch transcription factor complex is both a validated oncogene and a critical determinant of 

T-cell specification in hematopoiesis.  Unfortunately, direct inhibition of transcription factor 

complexes remains a central challenge in the discipline of ligand discovery.  Efforts to develop 

potent direct-acting inhibitors of most transcription factors have failed to date, principally because 

these proteins lack surface involutions suitable for high-affinity binding of small molecules.  

Drawing on structural and genetic insights, we designed a series of synthetic, cell-permeable 

molecules that target a cryptic interface within the Notch transactivation complex. We 

demonstrate tight, direct ligand binding by immunoprecipitation, fluorescence polarization and 

surface plasmon resonance. Focused library synthesis has identified a discrete site critical for 

competitive binding with the MAML1 co-activator, further resolved with molecular dynamics. 

Cellular permeability of a lead compound (SAHM1) is accomplished without the need for 

appending peptides or chimera.  SAHM1 exhibits dose-dependent inhibition of transcriptional 

activation by NOTCH1 as measured using reporter gene constructs and quantitative analysis of 

canonical NOTCH1 target genes.  Inappropriate NOTCH activation is directly implicated in the 

pathogenesis of T-cell acute lymphoblastic leukemia (T-ALL). We therefore assessed the 

consequences of direct NOTCH1 inhibition in model systems of T-ALL.  Treatment of leukemic 

cells with SAHM1 results in genome-wide suppression of Notch-activated genes as well as 

downstream transcriptional pathways. Notch-specific anti-proliferative effects are observed in 

cultured cells and in a new, bioluminescent mouse model of Notch-driven T-ALL. As a direct-

acting transcription factor antagonist, SAHM1 should prove broadly useful for elucidating the role 

of Notch signaling in development and in disease biology.  Based on structural insights and 



molecular dynamical simulations, we have evolved high-affinity derivatives of SAHM1 which 

serve as prototypes for therapeutic development. 

 

��

Dr. Bradner is a chemical biologist and hematologist at the Dana-Farber Cancer Institute and 

Harvard Medical School.  He is a graduate of Harvard College, the University of Chicago-Pritzker 

School of Medicine and Harvard Medical School-Health Sciences and Technology.  He 

completed internship and residency in Internal Medicine at the Brigham & Women’s Hospital, 

followed by Hematology and Medical Oncology training in the combined Dana-Farber/Partners 

Cancer Care Fellowship Program.  He completed post-doctoral research training under the 

mentorship of Professor Stuart Schreiber in the Department of Chemistry & Chemical Biology at 

Harvard University and the Broad Institute of Harvard and MIT.  In 2009, he joined the research 

faculty of the Dana-Farber Cancer Institute and Harvard Medical School.  Dr. Bradner is an 

Associate Member of the Broad Institute and affiliated faculty in the Chemical Biology Program of 

Harvard Medical School.  Dr. Bradner attends on the Stem Cell Transplant and Hematologic 

Malignancies Services.  He is a member of the American Society of Hematology and the 

American Chemical Society.  He is board-certified in Hematology, Oncology and Internal 

Medicine by the American Board of Internal Medicine.  The Bradner laboratory studies gene 

regulation using small molecules as probes.  A principal focus of the Bradner laboratory concerns 

the discovery and optimization of small-molecule modulators of gene regulatory pathways 

governing cellular identity.  Specific interests include the development of direct-acting inhibitors of 

transcriptional complexes and isoform-selective inhibitors of chromatin-modifying enzymes.  Dr. 

Bradner is a scientific founder of Acetylon Pharmaceuticals and SHAPE Pharmaceuticals. 



 

 
 
 
 
 
 
 
 
 
 
 
 

������������
�����"�����
"����		����
��
��
�
�����������
���
	��	��
�� 
	��! ��
�����
�

#���$���%����
�

Potentiometry in Gas Phase –  Are You Kidding Me? 

 

In order to yield analytically useful information every potentiometric measurement requires stable 

and reproducible reference potential. That requirement has to be satisfied for potentiometry 

performed in liquid or in gas phase alike, although two fundamentally different mechanisms lead 

to formation of the measurable cell voltage. It is shown that the Fermi level of silicon used in 

insulated gate field-effect transistors (IGFET) provides an exceptionally stable and robust 

reference potential for gas phase potentiometry. A quantitative dependence of IGFET output on 

partial pressure of the analyte gas will be presented. 

 

 

Professor Jiri (Art) Janata is Georgia Research Alliance Eminent Scholar in the School of 

Chemistry and Biochemistry, Georgia Institute of Science and Technology. Between 1991 and 

1997 he was an Associate Director of Environmental Molecular Sciences Laboratory, Pacific 

Northwest National Laboratory, in Richland, Washington. Prior to that appointment he was 

Professor of Materials Science and Professor of Bioengineering at the University of Utah for 17 

years.  

 

He was born in Czechoslovakia where he received his Ph.D. degree in analytical chemistry from 

the Charles University (Prague) in 1965. His current interests include interfacial chemistry, 

chemical sensors and electroanalytical chemistry with particular emphasis on development of 

chemical sensors. 
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Self-Organization and Self-Sorting: How Nature Creates the New and 

How Chemists can Use these Concepts 
 

In nature, self-organization is evident everywhere: Cells, organisms, superorganisms such as ant 

nests, and even human societies self-organize.  Exemplarily, the role of self-organization of 

molecules will be discussed for a few natural examples illustrating the elegance and the 

complexity with which nature works on the molecular level. The concepts derived from nature will 

then be transferred to synthetic chemical systems putting forward the point that chemists can 

make use of the same principles to assemble complex molecular architecture based on weak 

non-covalent bonds between suitably programmed molecules. 

 

 

1988 - 1994 Chemistry studies at the University of Freiburg/Germany and the 
Technical University of Berlin 

1994 - 1997 Ph.D. thesis "Gas-Phase Ion Chemistry of Peroxides" in the group 
of Prof. Dr. Helmut Schwarz (TU Berlin) 

1998 - 1999 Postdoc with Prof. Julius Rebek at The Scripps Research Institute 
in La Jolla, California 

1999 - 2003 Habilitation at the Kekulé-Institute for Organic Chemistry and 
Biochemistry of the University of Bonn (with Prof. Dr. Fritz 
Vögtle) 

 Work in the areas of Supramolecular Chemistry and Mass 
Spectrometry 

2003 - 2005 Lecturer at the University of Bonn 
since Oct. 2005 Professor for Organic Chemistry at the Free University of Berlin 
awards: lecturer fellowship of the Fonds der Chemischen Industrie, 

Heisenberg fellowship of the DFG, Mattauch-Herzog award 2006 
of the German Society for Mass Spectrometry 
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The Development and Application of Smart Sensor Systems:  
Enabling Technology for Future Aerospace Applications 

 
A wide range of aerospace applications require advanced sensing technology. These 

applications include hazardous gas detection, engine health monitoring, human health 

monitoring, fire detection, and environmental monitoring.  This paper discusses efforts to produce 

Smart Sensor Systems to meet the needs of these applications. The fundamental approach is to 

make systems that are small, smart, and integrated with multiple functions. Core to this approach 

is tailoring the sensor system for the application, and building an Intelligent Vehicle from smart 

components. Microsensors are produced using silicon processing techniques and 

nanotechnology. An example of a Smart Sensor Systems is “Lick and Stick” technology: 

microsensors are integrated into hardware including a microprocessor, signal conditioning, 

communications, and power into sensor systems with a surface area near that of a postage 

stamp. This Smart Sensor System is meant to be a platform which can be flexibly tailored to meet 

broad application needs and integrated into vehicle systems as required. Further, the status of 

sensors systems based on nanostructures is discussed. It is concluded that while Smart Sensors 

Systems can significantly impact a range of applications, consistent demonstration of their 

capabilities is necessary for their long-term implementation.   

 

�
�
Dr. Gary W. Hunter is the Technical Lead for the Chemical Species Gas Sensors Team and Lead 

for Intelligent System Hardware in the Sensors and Electronics Branch at NASA Glenn Research 



Center. He received his BS in Physics and Philosophy at Michigan State University in 1981 and 

his Ph.D. in Physics in 1987. He worked for three years at Engelhard Corp. before joining NASA 

in 1990. Since his arrival at NASA Glenn, he has been involved with the design, fabrication, and 

testing of sensors esp. chemical species gas sensors. This work has included the use of both 

micro and nano technology as well as the integration of sensor technology into smart systems. 

Technology he has led the development of has been chosen, demonstrated, or applied in 

applications such as the Space Shuttle, NASA Helios Vehicle, X-33, X-43, International Space 

Station, Jet Engine Test Stands, the Ford Motor Company Assembly line, and on the Ford U Car. 

Dr. Hunter has taught short courses on chemical sensing technology, co-authored two book 

chapters, and is involved in a range of sensor related technology development. Dr. Hunter is past 

Chair of the Sensors Division of the Electrochemical Society and a member of the Controls, 

Diagnostics, and Instrumentation Committee for the International Gas Turbine Institute. He has 

been awarded the Nano 50 Award (2008),  R&D 100 Award (2005, 1995), NASA Turning Goals 

into Reality Award Associate Administrators Choice Award (2005), NASA Group Achievement 

Award (2006, 2004, 2003, 1998), NASA Turning Goals into Reality Award Associate Safety 

Award (2003), Silver Snoopy (2000), NASA Exceptional Achievement Medal (1998), and the 

Space Flight Awareness Award (1997). 
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Neutron and X-ray Scattering: Unique Structural Probes for Soft 
Matter Research 

 
One grand challenge for science and engineering is to develop the new ‘tools’ that will accelerate 

future scientific discovery.  Neutron and x-ray scattering experiments, though not really new, have 

gained renewed interest as they are found to be especially useful in the structural analysis of 

nanometer scale soft matter systems including proteins, polymers and colloids. These bulk, non-

invasive scattering experiments have the ability to simultaneously probe structure and dynamics 

over wide ranges of time and spatial dimensions. Furthermore, neutrons also allow for the 

analysis of real-world complex systems containing multiple components as well as the analysis of 

materials under conditions that mimic real-world processing. In this talk, I will especially focus on 

small angle neutron and x-ray scattering techniques (SANS and SAXS) as they are used in our 

own group to determine structure-function relationships in natural and synthetic nanostructured 

materials.    

 

 
 
Dr. Pozzo’s research interests are in the area of soft materials and nanotechnology. His group 

focuses on developing structure-function relationships for a variety of nano-structured materials 

having applications in materials, alternative energy and separations. Dr. Pozzo obtained his B.S. 

from the University of Puerto Rico at Mayagüez and his PhD in Chemical Engineering from 

Carnegie Mellon University in Pittsburgh PA. He also worked in the NIST Center for Neutron 

Research and is currently an Assistant Professor of Chemical Engineering at the University of 

Washington where he has served since 2007.  
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Catalysts and Nanostructures for Light-Driven Catalytic Water 
Splitting 

 
One of the most intense areas of research currently is the design and development of molecules 

and nanosystems that can produce sustainable fuel from sunlight.  The most attractive reaction is 

solar water splitting (equation 1).  

H2O  +  sunlight  ®    ½ O2  +  H2   (1) 
 
This reaction is deceptively simple as written.  In fact the realization of systems that will do this 

efficiently is extremely challenging. Viable water splitting systems must not only exhibit high 

quantum yields using solar radiation (terresterial sunlight) and high chemical yields and 

selectivities, but also be extremely stable.  At present major improvements are needed in all 3 

unit operations (components) in a water splitting device: (a) the photosensitizer (light collector), 

(b) the hydrogen evolution catalyst, and (c) the water oxidation catalyst (WOC).  A consensus 

stumbling block is the formulation of a viable WOC.  In the last 2 years our group, with 

collaborators overseas, have reported the first homogeneous WOCs that are (1) carbon-free (and 

thus impervious to oxidative degradation), (2) hydrolytically and thermally stable, (3) capable of 

removing 4 electrons needed to oxidize H2O to O2 over a narrow potential range (ca. 0.5 V; 

termed “redox leveling”) and (4) very fast.  These are not only the first carbon-free soluble and 

molecular WOCs but also the fastest.  We describe the synthesis, X-ray structures, 

spectroscopic, voltammetric and catalytic properties of the 4 soluble WOCs made to date,1-4 and 

also light converting nanostructures comprising photosensitizers coupled to these WOCs. 

�

�

EDUCATION 
 STANFORD  UNIVERSITY, 1976-1977, NSF Postdoctoral Fellow (R. H. Holm, advisor) 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY, June, 1975, Ph.D., Chemistry (G. M. 
Whitesides, advisor)  



 UNIVERSITY  OF  CALIFORNIA,  SAN  DIEGO, June, 1971, B.A. High Honors 

CURRENT POSITION: The Goodrich C. White Professor, Emory University, Department of 
Chemistry (1996-present) 

HONORS AND HONORARY SERVICE (since 1995 only) 
ACS Herty Medal, 2009; 3eme Cycle Lecturer, Switzerland, 2009; Wilsmore Fellow, University of 
Melbourne, Australia, 2007; Stranks Memorial Lecturer, 2007; Fellow, American Association for 
the Advancement of Science (AAAS), 2006; Fellow, Distinguished Fellow, Victoria Institute of 
Chemical Sciences (VICS), Australia, 2006; Chair and organizer, NSF Inorganic Workshop, 2007-
2009; co-organizer of NATO Workshop on Complexity, 2007-2008; ACS Southern Chemist 
Award, 2002; Nominator for 1992-2010 Nobel Prizes in Chemistry; Professeur associé a 
l'Universite de Strasbourg, 2002; Host, International Conference on Homogeneous Catalytic 
Oxidation, June, 2002; Professeur associé a l'Universite de Lille, 2000; Professeur associé, 
University of Paris, 1997; USDA National Group Honor Award for Excellence in Research, 1996; 
Albert E. Levy Science Research Award (Sigma Xi), 1996; Senior Award, Alexander von 
Humboldt Foundation, 1994; Charles H. Stone Award of the ACS, 1992; National Science 
Foundation Graduate Fellowship Program, Chair, Chemistry Panel, 1994-1996; Editor for North 
America, New Journal of Chemistry, 1990-1997; a corporate advisory board, and international 
organizing committees for 3 conferences, 1995-present 

SCIENTIFIC INTERESTS  
• Design, preparation and investigation of large complex inorganic molecules and nanomaterials 

with properties of intellectual or practical significance.  
• Energy chemistry (light collectors and catalysts for artificial photosynthesis, mechanisms of 
energy     
   transfer and storage).  
• Multifunctional nanomaterials. 
• Physical, chemical, and biological properties of polyoxometalates and charged nanoclusters. 

MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS 
American Chemical Society, Royal Society of Chemistry, IUPAC, Sigma Xi, von Humboldt 
Foundation; Honorary (Fellow): VICS, AAAS 

EDITORIAL BOARDS AND EDITING   (partial list) 
Editorial Advisory Board, Reaction Kinetics and Catalysis Letters; Editorial Board, J. Molecular 
Catalysis, A: Chemical (2001-present); International Advisory Board, Molecular Engineering – 
Supramolecular Science & Technology (2000-2001); Evaluation of the chemistry articles in 
Nature (1998-1999); Guest Editor of special edition of Chemical Reviews (1995-1998), Associate 
Editor for North America, New Journal of Chemistry (all fields) (1990-1997); Editorial Board, 
Inorganic Chemistry (1991-1993); Guest Editor, J. Molecular Catalysis (1995–1996 and 2005-
2007);  

RECENT/CURRENT RESEARCH SUPPORT:   NSF, DOE, DoD (primarily ARO), NIH, industry 

Theses and postdocs under direction of C. L. Hill:  ~100  

Publications: ~340 (280 in journals) total  INVITED LECTURES:  387;   PATENTS SINCE 1997:  
~31 
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Food Webs Through River Networks:  Towards Predictive Mapping 
 

Food web interactions change as rivers experience disturbance (e.g. scouring floods) or altered 

sediment loading, sunlight or nutrients.  These environmental controls over food web regimes 

change at given sites over time (e.g. during droughts or floods), and also over space (e.g., from 

headwaters to mainstem channels).  Spatial changes in environmental controls change in a 

partially predictable fashion down river networks. In my talk, I will explore how mapping changes 

in environmental  controls over key food web interactions may help us predict how river 

ecosystems will respond to future changes in climate, land use, or biota.   

 

Mary Power is river ecologist and Professor of Integrative Biology at U.C. Berkeley. Since 1988, 

she has been Faculty Director of the Angelo Coast Range Reserve, one of 38 natural ecosystems 

in the UC Natural Reserve System protected for university-level research, teaching, and public 

outreach.  She is presently President of the Ecological Society of America, and is a member of 

the American Academy of Arts and Sciences and the California Academy of Sciences.  With her 

students and collaborators, Mary studies food webs in tropical and temperate rivers.  She is 

particularly interested in how environmental context affects interactions of algae, aquatic insects, 

fish, amphibians, and lizards, spiders, and bats that feed on insect emergence. 
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Vulnerability of Tropical Ectotherms to Climate Warming 
 
The biological impacts of climate warming are well documented at mid- to high latitudes in the 

Northern Hemisphere, where warming is relatively rapid. However, recent theoretical models 

have made the surprising prediction that tropical ectotherms will be harmed by warming, even 

though tropical warming is relatively slow; and some field evidence suggests that some tropical 

populations have already been harmed. If additional studies validate that prediction and result, 

the ecological implications are disturbing because the tropics are a center of biodiversity and a 

main engine of primary productivity. I will review these issues and present data on the potential 

impacts of climate warming to tropical ectoterms, especially to Puerto Rican Anolis lizards.   

 

 

Raymond B. Huey (Ph.D. Harvard, Biology, 1975), Professor and Chair of Biology, University of 

Washington. His current research focuses on vulnerability of tropical ectotherms to climate 

warming, with a special interest in Puerto Rican Anolis lizards. His other research interests have 

included the evolutionary physiology of ectotherms (lizards, Drosophila), evolution of thermal 

sensitivity and stress resistance, rates and predictability of evolution in introduced species, the 

adaptive significance of phenotypic plasticity, behavioral ecology, paleophysiology, and 

epidemiology of Himalayan mountaineers.  He has done field work in Peru, the Caribbean, Chile, 

the Kalahari Desert, Australia, western North America, Europe, and even Texas.  He has 

published over 160 articles in the scientific literature. Huey’s major honors include Miller 

Research Fellow, Past-President American Society of Naturalists, J. S. Guggenheim Fellowship, 

membership in American Academy of Arts & Sciences, and numerous distinguished and plenary 

lectureships. 
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Migratory Fishes as Key Drivers of Tropical Stream Ecosystems 
�
Migratory fishes are common components of stream ecosystems throughout the world and are 

often the mainstay of large riverine fisheries.  Migratory fishes can provide key subsidies in 

stream ecosystems from two perspectives. Most commonly, the importance of migratory species 

as subsidies has been considered within the context of material inputs of energy and nutrients 

drawn from outside the recipient ecosystem.   As a complement to this view of migratory species 

as "mobile bags of nutrients", migratory species can be important ecosystem drivers by directly 

modulating ecological processes within the recipient ecosystem. For example, some migratory 

species strongly influence rates of nutrient cycling, productivity, and other ecosystem processes.  

I will present findings from our research in South American river systems, which utilizes a variety 

of approaches and shows that migratory fishes are vital to ecosystem function.  The strong 

functional roles of migratory fishes have important implications for conservation and 

management, as these fish species can be critical for maintaining the ecological integrity of river 

systems. 

 

 

Alex Flecker is an Associate Professor in the Department of Ecology and Evolutionary Biology. 

He is a member of the graduate fields of Ecology and Evolutionary Biology, International 

Development, and Conservation and Sustainable Development, and is an Associate Member of 

the Latin American Studies Program. After receiving his Ph.D. in Zoology (Ecology and Evolution 

concentration) in 1990, he was a Postdoctoral Fellow at the University of Otago in New Zealand 

(1991-1993), and joined the Cornell faculty in 1995. He has worked extensively in the Neotropics, 

including research sites in Venezuela, the Dominican Republic, Bolivia, and Trinidad.  In addition 

to teaching at Cornell, he has served as an invited course instructor in Costa Rica for the 

Organization for Tropical Studies and at the University of Coimbra in Portugal.  
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Stopping trials of inferior treatments sooner without losing statistical 

power 

 

A new approach to monitoring single-arm trials makes it possible to stop trials of inferior 

treatments sooner while maintaining the statistical power of traditional methods. This method 

uses Bayes factors and non-local priors to improve operating characteristics. The benefit of the 

new method is especially large for trials with time-to-event outcomes. 

 

 

 

 John D. Cook obtained his Ph.D. in mathematics from The University of Texas at Austin and is 

now a Research Statistician at M. D. Anderson Cancer Center. His interests include applied 

analysis, optimization, software development, and Bayesian statistics. 
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