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Alexander Anderson

Alexander R. A. Anderson, PhD is co-director of the Integrated Mathematical Oncology (IMO)

Department and Senior member at Moffitt Cancer Center. Dr. Anderson performed his doctoral work on hybrid mathematical models of nematode movement in heterogeneous environments at the Scottish Crop Research Institute in Dundee, UK. His postdoctoral work was on hybrid models of tumor-induced angiogenesis with Prof. Mark Chaplain at Bath University, UK. He moved back to Dundee in 1996 where he worked for the next 12 years on developing mathematical models of many different aspects of tumor progression and treatment, including anti-angiogenesis, radiotherapy, tumor invasion, evolution of aggressive phenotypes and the role of the microenvironment. He is widely recognized as one of only a handful of mathematical oncologists that develop truly integrative models that directly impact upon biological experimentation. His pioneering work using evolutionary hybrid cellular automata models has led to new insights into the role of the tumor microenvironment in driving tumor progression. Due to his belief in the crucial role of mathematical models in cancer research he moved his group to the Moffitt Cancer Center in 2008 to establish the Integrated Mathematical Oncology department.
Michael T. Barrett 

I am a cancer biologist with primary interests in studying the evolution of human neoplasia and the progression to cancer through the use of genomic technologies to study cancer in humans in vivo.  As a postdoctoral fellow and staff scientist at the Fred Hutchinson Cancer Research Center, my early studies of the natural history of cancer gave me a novel training in hypothesis driven research based on clinical samples. These studies also made me realize the need for high definition tools to study the complex nature of cancer genomes and the evolution of clinical phenotypes. I subsequently spent over 4 years in the private sector with Agilent Technologies where I worked with a multidisciplinary team of engineers, computational scientists, chemists, and biologists in the development and application of computational tools and whole genome measurement technologies. I returned to academic research at TGen over 4 years ago in order to pursue my primary research interest; the application of advanced genomic tools and technologies for developing and advancing more effective therapeutic strategies for cancer patients. I am currently the Head of the Oncogenomics Laboratory at TGen Scottsdale where we are using a variety of technologies including flow cytometry; array CGH, RNAi, and next generation sequencing for patient based studies with a significant focus on pancreatic ductal adenocarcinoma (PDA). The latter is a highly lethal disease that is typically diagnosed at advanced metastatic stages with few therapeutic options available for patients. Current research projects in my lab include the clonal behaviors of metastatic cell populations in PDA, the identification and translation of novel therapeutic targets for patients with advanced PDA, and the genomic basis of rare cancers. 
Hal Berman

Dr. Hal Berman is an assistant professor in the Department of Laboratory Medicine and Pathobiology at the University of Toronto.  His scientific training includes a PhD in Biochemistry and Molecular Biology and an undergraduate degree in Cybernetics.  He completed his clinical residency and fellowship training at UCSF and did a postdoctoral fellowship in the laboratory of Dr. Thea Tlsty at UCSF.  He currently splits his time as a staff surgical pathologist at the Toronto General Hospital and an investigator in the Campbell Family Institute for Cancer Research at the University of Toronto.  Dr. Berman’s laboratory does translational work in breast and ovarian cancers through combining integrative genomics and in situ tissues studies of premalignant lesions and normal tissues at high cancer risk.

Luis Cisneros

I am from Caracas, Venezuela. I got interested in Complex Systems and Nonlinear Science while doing an Ms program in Physics at Universidad Central de Venezuela. My research consisted in Nonlinear Time Series Analysis applied to the study of Collective Behavior on Extended Chaotic Systems, in particular, Information Transfer and Chaotic Synchronization. Then I came to the US for a PhD in the Physics Department at The University of Arizona, and worked in the area of Bio - Fluid - Dynamics with Dr Raymond E. Goldstein. My research concentrated on the Motility and Collective Behavior of Self Propelled Micro-organisms. After graduating I stayed in Tucson as a postdoc working with Dr. John Kessler in these and other topics related to bacterial motility, self organization and transport properties.

Paul Davies

Is the Director of BEYOND, is a theoretical physicist, cosmologist, astrobiologist and best-selling author. His research ranges from the origin of the universe to the origin of life, and includes the properties of black holes, the nature of time and quantum field theory. He is the recipient of numerous awards, including the 1995 Templeton Prize, and the 2002 Michael Faraday Prize from the Royal Society.
Beverly M. Emerson, Ph.D.

My research is focused on deciphering mechanisms of transcriptional control of genes and pathways that are deregulated in human cancers. We use biochemical and cell-based approaches to investigate the underlying basis of such phenomena as, gene-specific targeting of chromatin remodeling/modification enzymes; regulation of the cellular stress response by the p53-directed transcriptional pathway; and aberrant epigenetic tumor suppressor gene silencing. Some highlights of our work include the demonstration that targeting of chromatin remodeling complexes to particular genes is achieved by unique interactions between individual subunits within these complexes and specific transcription factor domains. The same principle applies to recruitment of most chromatin- and DNA-modifying enzymatic machinery, thereby providing a basis for gene-selective therapeutic modulation. Our studies on p53-response genes indicate that the default programming of this pathway is to favor apoptosis, rather than cell cycle arrest, through intrinsic, DNA-encoded properties of diverse core promoters that regulate the activity of RNA polymerase II and kinetics of gene expression during the stress response. This default state can be modulated by subsequent epigenetic events to fine-tune cell fate outcome. In our recent work, we deciphered a novel mechanism by which aberrant epigenetic silencing of three different human tumor suppressor genes occurs: by destabilization of specific chromatin boundaries upstream of each gene, which enables the spread of adjacent heterochromatin and DNA hypermethylation. The protein CTCF, which is dissociated from boundaries of these inactivated tumor suppressor genes, controls all known chromatin boundaries. We are characterizing the basis for CTCF dysfunction in certain human cancer cell lines in an effort to devise more effective diagnostics and therapies to potentially reverse the widespread phenomenon of epigenetic gene silencing in human cancers.
Roger Johnson
Roger Johnson is a Research Scientist and Laboratory Manager in the Center for Ecogenomics in ASU’s Biodesign Institute.  He joined Dean Meldrum’s research team in November, 2006, just prior to her moving to ASU in January, 2007.  Roger is responsible for overall management of daily research activities in the Center, and leads the cell CT research.  He has over twenty years’ experience in 3D micro CT, and is an expert in CT scanner design and construction, image reconstruction algorithms, and 3D image processing and analysis.  Prior to joining ASU, he was a tenured associate professor in Biomedical Engineering at Marquette University in Milwaukee, with appointments at the Medical College of Wisconsin (Departments of Biophysics and Radiology) and the Milwaukee VAMC Department of Physiology, where he built an x-ray microtomograph to study the lung microvasculature in animal models of pulmonary hypertension.  Before moving to Marquette in 1996, he was Assistant Professor in Bioengineering and Radiology at The Ohio State University.  Roger obtained his BA degree in German and chemistry from the University of Connecticut in 1979.  This included a junior year abroad in Salzburg, Austria.  From 1980 through 1987 he worked in the orthopedic implant field, both in industry and the hospital-based research setting.  It was this pursuit that led him to the practice and the study of 3D medical imaging, first with light and electron microscopy, then using other modalities including CT, MRI, and PET.  He returned to complete the Ph.D. in Bioengineering at the University of Washington from 1987 to 1995.  For his dissertation research, he designed and built an x-ray microscope and x-ray microtomograph for point-projection data acquisition of biological specimens, concentrating on the guinea pig cochlea.  Roger is co-inventor of the cell CT and has seven patents including two on x-ray and two on optical microtomography.

Nastaran Kuhn

Dr. Nastaran Zahir Kuhn  serves as a Project Manager for the Physical Sciences-Oncology Centers (PS-OC) program in the Center for Strategic Scientific Initiatives (CSSI), National Cancer Institute (NCI). In this capacity, she assists in the oversight and scientific management of PS-OC projects by encouraging interdisciplinary collaborations of investigators and researchers within the PS-OC Network. Dr. Kuhn’s scientific expertise lies in using an engineering approach to study microenvironment regulation of breast cancer and stem cell fate. Prior to joining the NCI, Dr. Kuhn completed a postdoctoral fellowship at the NIH Cartilage Biology and Orthopaedics Branch of the National Institute of Arthritis, and Musculoskeletal and Skin Diseases where she investigated the regulation of bone marrow-derived mesenchymal stem cell (MSC) differentiation by the extracellular matrix microenvironment. Namely, she identified laminin alpha4 and interleukin-6 as critical factors that maintain the stem state of MSCs, thus allowing for more efficient propagation in culture and utilization for regenerative medicine. Dr. Kuhn earned a Ph.D. in Bioengineering from the University of Pennsylvania where she studied the effects of aberrant mechanical cues from the extracellular matrix on mammary epithelial cell morphogenesis and therapeutic response. She extensively characterized and identified a progressive increase in the mechanical stiffness of mouse mammary tissue during tumor progression in a transgenic mouse model of human breast cancer. These studies quantitatively described a role for extracellular matrix stiffness in the regulation of breast tumor progression and underscore a possible novel therapeutic target in breast cancer. Dr. Kuhn received a Bachelor of Science in Nuclear Engineering from the University of California, Berkeley where she conducted research at the Lawrence Berkeley National Lab, first in the Plasma and Ion Source Technology Group followed by a short stint in Radiation Biology. She has co-authored several research publications in both the biological and the physical sciences and has taught undergraduate level courses in cancer biology and graduate level courses in tissue engineering and regenerative medicine.
Paul Kulesa 

Paul Kulesa joined the Stowers Institute after completing Sloan Foundation and Burroughs Wellcome Fund postdoctoral fellowships in the laboratory of Dr. Scott E. Fraser at the California Institute of Technology. Dr. Kulesa received a Ph.D. in applied mathematics under Dr. J.D. Murray at the University of Washington.  His research focus is in cell migration in development and cancer, using the neural crest as a model system.  Dr. Kulesa also holds an academic appointment as an Associate Professor in the Department of Anatomy and Cell Biology at the University of Kansas School of Medicine.
Charles Little
The goal of our work is to make a conceptual leap that couples local cell biological events with long-range tissue-level deformations/displacements that occur beginning with the earliest stages of organogenesis. Phenomena that appear to be self-explanatory, such as defining right from left, or head from tail, are very poorly understood. To pursue understanding of morphogenetic complexity we joined with physicists and mathematicians to develop software and instrumentation to enable time-lapse microscopy of whole quail and chicken embryos during the first two days of life. We blend traditional microscopic approaches with dynamic computational biology to quantify the motion of individual cells versus the collective displacement of tissues. Our empirical data are helping to construct biophysical models and simulations that bridge large time and spatial scales. The resulting models, we hope, will then aid in the design of novel experiments to test hypotheses focused on understanding “the forces that shape the embryo [Trinkaus]”. 

Timothy Newman
Timothy Newman is a Professor of Physics and Director of the Center for Biological Physics at Arizona State University. His work comprises theoretical and computational modeling of biological systems at all scales. Of particular relevance for this workshop is his work on the Subcellular Element Model (ScEM) - a novel computational algorithm to simulate multicellular systems. The ScEM has been applied to early embryonic development, and, within the Physical Science and Oncology Center, is being modified to describe various aspects of cancer tumors.
David Schaffer

David Schaffer is a Professor of Chemical Engineering, Bioengineering, and Neuroscience at University of California, Berkeley, where he also serves as the Co-Director of the Berkeley Stem Cell Center. He graduated from Stanford University with a B.S. degree in Chemical Engineering in 1993. Afterward, he attended Massachusetts Institute of Technology and earned his Ph.D. also in Chemical Engineering in 1998 with Professor Doug Lauffenburger. Finally, he did a postdoctoral fellowship in the laboratory of Fred Gage at the Salk Institute for Biological Studies in La Jolla, CA before moving to UC Berkeley in 1999. At Berkeley, Dr. Schaffer applies engineering principles to enhance stem cell and gene therapy approaches for neuroregeneration. This work includes mechanistic investigation of stem cell control, as well as molecular evolution and engineering of viral gene delivery vehicles. David Schaffer has received an NSF CAREER Award, Office of Naval Research Young Investigator Award, Whitaker Foundation Young Investigator Award, and was named a Technology Review Top 100 Innovator. He was also awarded the Biomedical Engineering Society Rita Shaffer Young Investigator Award in 2000, the American Chemical Society BIOT Division Young Investigator Award in 2006, and was inducted into the College of Fellows of the American Institute of Medical and Biological Engineering in 2010.

Rod Smallwood

Professor of Medical Engineering (1995-2003), Professor of Computational Systems Biology (2003-present), Director of Research, Engineering (2003-2008), Director of Research and Innovation, Healthcare across the Disciplines (2009-present), University of Sheffield, UK.

Research interests have been almost entirely related to the application of physics and engineering to medicine and biology. Work on physical methods of identifying malignant cells in epithelial tissue lead to an interest in computational modelling of development, wound healing and malignancy in epithelial tissue - principally skin and urothelium (the Epitheliome Project), funded for 5 years by EPSRC. This is a component part of the IUPS Physiome Project and the EU Virtual Physiological Human, and uses individual-based modelling for cells in a software environment that enables multiscale, multi-paradigm modelling. Awaiting outcome of proposals on airway remodelling in asthma and COPD, and immune reactions in skin. The underlying principle is to understand how the behaviour of individual cells in their physical and chemical environment, and their interaction, leads to normal and aberrant behaviour of tissues.
Thea Tlsty
Thea Tlsty, PhD, is a Professor in the Department of Pathology, Director of the Program in Cell Cycling and Signaling in the UCSF Comprehensive Cancer Center and Director of the Center for Translational Research in the Molecular Genetics of Cancer at the University of California, San Francisco, School of Medicine, San Francisco, CA. She received a Ph.D. in Molecular Biology from Washington University.  Dr. Tlsty trained with Dr. Robert Schimke at Stanford University as a Postdoctoral Fellow and Senior Research Associate in the Department of Biological Sciences before she was recruited to the University of North Carolina as Assistant Professor of Pathology and Member of the UNC Lineberger Comprehensive Cancer Center. In 1994 she joined the faculty at UCSF. 

Dr. Tlsty studies genetic, epigenetic and functional changes involved in the earliest steps of epithelial cancers and how interactions between stromal components and epithelial cells collaborate to moderate carcinogenesis. Her research studies of human epithelial cells from healthy individuals are providing novel insights into how early molecular events affect genomic integrity and fuel carcinogenesis. Prior work from her laboratory has shown that surrounding stroma can dramatically influence tumorigenesis. She investigates how these changes are initiated and moderated, as well as their consequences for clinical disease. These insights are applied in risk assessment, early detection, and prognostic studies. Areas of particular interest include human breast carcinogenesis and the role of tumor suppressor genes in regulating premalignant phenotypes. Her studies use molecular, biochemical and cellular analyses to evaluate primary human cells, develop recombinant models of cell-cell interactions and apply novel information to intact human tissue.
Salvatore Torquato
Salvatore Torquato received his B. S.  degree from Syracuse University in

1975 and his Ph.D. from SUNY at Stony Brook in 1981. He joined the faculty at North Carolina State University in 1982 and then moved to Princeton University in 1992.

Torquato is currently Professor of Chemistry and the Princeton Institute for the Science and Technology of Materials at Princeton University. He is a Senior Faculty Fellow in the Princeton Center for Theoretical Science, which is housed in the Physics department. He also hold appointments in three departments at Princeton: Physics, Applied and Computational Mathematics, and Mechanical & Aerospace Engineering. He has been a Member of the School of Mathematics at the Institute for Advanced Study during

1998-1999 and 2003-2004 and Member/Visitor in the School of Natural Sciences during 2007-2010.

He is broadly interested in the theoretical understanding of the structure and bulk properties of soft condensed phases of matter (liquid,  glassy, quasicrystal and crystalline states) using statistical mechanics.

His current work has been focused on self-assembly theory, unusual classical ground states of matter, disordered and ordered particle packings in low- and high-dimensional spaces, theory of random media, and cancer modeling.

He has published over 290 journal articles and a treatise

  entitled ``Random Heterogeneous Materials."

He has been the recipient of various awards/honors, including a Guggenheim Fellowship in 1998, Society for Industrial and Applied Mathematics

2007 Ralph E. Kleinman Prize, and the American Physical Society 2009 Adler Lectureship Award for Materials Physics.

He is a Fellow of the American Physical Society.
Jeff Trent
Jeffrey M. Trent, Ph.D., F.A.C.M.G., is founding President and Research Director of the 

Translational Genomics Research Institute (TGen), and recently added the role of 

President and Research Director of the Van Andel Research Institute in Grand 

Rapids, Michigan. He specializes in developing and integrating novel “omic” 

technologies, supporting studies of molecular changes related to the predisposition 

to, and progression of, human cancers and other complex diseases. Prior TGen, he 

served for 10 years as the Scientific Director of the National Human Genome 

Research Institute (NHGRI) at the National Institutes of Health in Bethesda, 

Maryland.
Yosef Yarden

Born in Israel, Yosef Yarden received his B.Sc. in biology and geology from the Hebrew University of Jerusalem (1980), and a Ph.D. in molecular biology from the Weizmann Institute of Science (1985). His postdoctoral training was undertaken at Genentech, Inc. (San Francisco, California) and at the Massachusetts Institute of Technology. In 1988, he returned to the Weizmann Institute of Science as a Senior Investigator and was appointed Associate Professor in 1992, and Full Professor in 1996. His administrative responsibilities at the Weizmann Institute include Dean of the Faculty of Biology (1997-1999), Vice-President for Academic Affairs (1999-2001), the first Director of the MD Moross Institute for Cancer Research (1999-2001), and Dean of the Feinberg Graduate School (2001-2007). On the national level, Prof. Yarden currently serves as Head of the Israel National Committee on Biotechnology, an advisory body for the State of Israel. Among his honours and awards are the Michael Bruno Prize of Yad Hanadiv (Rotchild) Fund (2000), the MERIT award of the U.S. Natioanl Cancer Institute (2005), the EMET Prize in Biochemistry (2007), the 2008 Hamilton Fairly Award of the European Societies of Clinical Oncology (ESMO), and elected member of the Israel Academy of Sciences and Humanities (from 2007). At the Weizmann Institute, Prof. Yarden is the Harold and Zelda Goldenberg Professor of Mole Prof. 

Yosef Yarden focuses his research on a vital family of proteins called “growth factors,” hormone-like molecules that play a critical role in embryo development and wound healing, and have been linked to tumor aggressiveness and invasion to surrounding tissues. His research is helping shed light on the way growth factors and their receptors promote tumor growth and metastasis, and is assisting attempts to combine therapies that target this group of receptors with conventional therapeutic interventions. 

Among Prof. Yarden’s many findings is the discovery of a group of four membrane-bound cellular proteins, known as “epidermal growth factor receptors,” that interact with the growth factors. He has subsequently greatly increased scientific understanding as to their mechanism of operation. These four receptors have since become effective targets for cancer therapeutics. Prof. Yarden believes that his line of research will pave the way to a significant improvement in the treatments available to patients diagnosed with this life-threatening disease.
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