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Prof. Donald Hilvert, Laboratory of Organic Chemistry, ETH Zürich, Switzerland 

 

Tailoring the properties of proteins through laboratory evolution 

Protein design is a challenging problem.  We do not fully understand the rules of protein folding, and our 
knowledge of structure-function relationships in these macromolecules is at best incomplete. Nature has solved the 
problem of protein design through the mechanism of Darwinian evolution. From primitive precursors, recursive 
cycles of mutation, selection and amplification of molecules with favorable traits have given rise to all of the many 
thousands of gene products in every one of our cells. An analogous process of natural selection can be profitably 
exploited in the laboratory on a human time scale using protein libraries to create, characterize and optimize 
artificial catalysts for tasks unimagined by Nature. Recent progress in combining chemical and evolutionary 
approaches for enzyme design will be discussed, together with insights into enzyme function gained from studies 
of the engineered catalysts. 

 

Prof. Jonathan Knowles, President Group Research, F. Hoffmann-La Roche Ltd, Switzerland 
Personalized Medicine 

 

Plenary Lecture       



 
 
 

Jonathan Knowles, Ph.D., is President of Group Research at Roche, member of the company’s Executive 
Committee, board member of Genentech and board member of Chugai Pharmaceuticals. Since June 2004, he has 
also been Chairman of the Research Directors’ Group (RDG) of EFPIA (European Federation of Pharmaceutical 
Industry Associations). Prior to joining Roche, Dr. Knowles headed the research division of Glaxo Wellcome 
Europe. He also served as director of the Glaxo Institute for Molecular Biology in Geneva. During his tenure at 
Glaxo, Dr. Knowles was instrumental in developing and implementing the company’s global strategy in genomics. 
Previously, Dr. Knowles held various research and teaching positions at universities in the U.K., France, Finland, 
Japan and the U.S. Dr. Knowles received a first-class honors degree in Biological Sciences from the University of 
East Anglia, Norwich, U.K. and obtained his Ph.D. at the University of Edinburgh, Scotland.  

 

Dr. Dwight S. Seferos, International Institute for Nanotechnology, Northwestern University, USA 

 

Dwight S. Seferos earned his B.S. degree at Western Washington University (2001) and his Ph.D. degree from the 
University of California, Santa Barbara (2006), where he studied the design, synthesis, and electronic application of 
pi-conjugated molecules under the guidance of Professor Guillermo C. Bazan.  In 2006 he began postdoctoral 
studies as a member of Professor Chad A. Mirkin’s group at Northwestern University and is an American Cancer 
Society Fellow.  His current research focuses on the cellular uptake and application of DNA-modified gold 
nanoparticles.  

Nanoparticle Gene Regulation Agents  

We have recently reported that oligonucleotide-functionalized gold nanoparticles act as agents for both cellular 
transfection and for control of protein expression in cells.  These “antisense particles’ exhibit a range of unique 
properties that make them very well-suited for intracellular applications.  Antisense particles resist nuclease 
digestion, have high and tailorable binding constants for target mRNA, and exhibit efficient entry into numerous cell 
types. Further, we can tailor the chemistry on the nanoparticle surface, and thus control the particles’ binding 
strength for a complementary target sequence, ultimately demonstrating that changing the binding strength or 
surface chemistry offers a means to control the percentage of protein expression.  We have also developed 
nanoparticle agents for visualizing and quantifying RNA in live cells. These developments represent significant 
advances in antisense and siRNA technology. 

 

 



 
 
 

Prof. Svante Pääbo, Director, Dept. of Genetics, Max-Planck-Institute of Evolutionary Anthropology, Germany 
The Neanderthal Genome Project 

 
 

Svante Pääbo’s research has focused on understanding the evolutionary history of humans, and other species, by 
molecular means.  He has developed technical approaches to directly examine genetic variation in the past by 
means of ancient DNA analysis. He also focuses on the comparative genomics of humans and great apes, 
particularly the evolution of gene activity and genetic changes that may underlie aspects of traits specific to 
humans. He is currently Director at the Max-Planck Institute for Evolutionary Anthropology in Leipzig, Germany, 
and Guest Professor of Comparative Genomics at the University of Uppsala, Sweden. 

 

Dr. Janez Potocnik, Commissioner for Science & Research, European Commission, Belgium 

 

 

 

 

 



 
 
 

Dr. Ismail Serageldin, Director, Library of Alexandria, Egypt 
Biotechnology & Society 

 

Ismail Serageldin, Director, Library of Alexandria, also chairs the Boards of Directors for each of the BA's affiliated 
research institutes and museums and is Distinguished Professor at Wageningen University in the Netherlands. He 
serves as Chair and Member of a number of advisory committees for academic, research, scientific and 
international institutions and civil society efforts which includes the Institut d'Egypte (Egyptian Academy of 
Science), TWAS (Third World Academy of Sciences), the Indian National Academy of Agricultural Sciences and the 
European Academy of Sciences and Arts. He is former Chairman, Consultative Group on International Agricultural 
Research (CGIAR, 1994-2000), Founder and former Chairman, the Global Water Partnership (GWP, 1996-2000) 
and the Consultative Group to Assist the Poorest (CGAP), a microfinance program (1995-2000). Serageldin has 
also served in a number of capacities at the World Bank, including as Vice President for Environmentally and 
Socially Sustainable Development (1992-1998), and for Special Programs (1998-2000). He has published over 50 
books and monographs and over 200 papers on a variety of topics including biotechnology, rural development, 
sustainability, and the value of science to society. He holds a Bachelor of Science degree in engineering from Cairo 
University and Masters' degree and a PhD from Harvard University and has received 19 honorary doctorates.  

 

Sir. Gregory Winter, Acting Director, MRC Laboratory of Molecular Biology, Cambridge, Medical Research 
Council, UK 

 

Sir Gregory Winter has been at the Medical Research Council (MRC) Laboratory of Molecular Biology in Cambridge 
UK for more than 30 years, and is currently its Acting Director. He was trained as a biochemist, undertook a PhD in 
protein chemistry and is a pioneer of the science and application of protein and antibody engineering. He is an 



 
 
 

academic and also a prolific inventor; most therapeutic antibodies on the market (humanized antibodies) utilize his 
inventions, which were licensed non-exclusively by the MRC. He also founded two antibody biotech start-ups 
(Cambridge Antibody Technology and Domantis) to take forward further developments of antibody technology. This 
led to the development of HumiraTM (by Cambridge Antibody Technology), the first human monoclonal antibody to 
be approved by the US-FDA), and a range of novel antibodies based on human single antibody domains (by 
Domantis).  

Antibody Engineering & Therapeutic Antibodies  

Over the last 20 years there has been a revolution in the development of therapeutic antibodies for diseases 
including cancer, inflammation and disorders of the immune system. This revolution has required several 
technological advances including (a) the invention of methods to make rodent monoclonal antibodies and to 
humanize them by transplantation of their antigen-binding sites to human antibodies, and (b) the invention of 
technologies to make entirely human antibodies from repertoires of human antibodies displayed on filamentous 
phage or from transgenic mice. The field has been shaped by the patent, licensing and commercial strategies used 
to work the technologies. I will discuss the development of the technologies for making therapeutic antibodies, the 
impact of the commercial considerations and speculate on the future of the field.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


