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PROJECT

Redefining Multi- and Interdisciplinary Approaches in Basic Science:

Integrative Multidisciplinarity

  Some of the most interesting problems in science, and many of the most important facing society, need research
at the interfaces of traditional disciplines for their solution. Examples include: understanding life as networks of
chemical reactions; interpreting the molecular basis of disease; global stewardship; the production, storage, and
conservation of energy and water; and the management of carbon dioxide. Therefore, more and more research will
need to be conducted at the interfaces of the once "traditional" disciplines. Such interfaces exist between biology
and chemistry, biology and physics, mathematics and biology, pharmacology and chemistry, engineering and
biology, material science and biology, and many more. I will research how and to what extent novel concepts and
breakthrough discoveries are carried out by teams that comprise scientists who come from different fields, using
Structural Biology, which is in practice deeply inter- and multi-disciplinary, as the primary example. I intend to work
on making explicit the "bridging concepts" that are required in traversing the traditional disciplinary boundaries that
have characterized basic science. If the future of science is one that depends on escaping the restraints of narrowly
disciplinary language and frameworks, as I believe it is, then we will need new language to negotiate those
boundaries. In Pittsburgh I direct the interdisciplinary Pittsburgh Center for HIV Protein Interactions, dedicated to
determining the high-resolution structures of HIV proteins and their host protein interacting partners. The
biological theme of our research program seeks to define events, pathways, and host cell factors that are involved in
HIV cellular infection after viral-cell membrane fusion and prior to integration of the viral genome into that of the
infected cell. The PCHPI engages virologists, cell biologists, and structural biologists in a collaborative effort to push
the field of HIV biology forward with the hope that the knowledge gained can be effectively leveraged for
developing novel therapeutic strategies. My experiences in this Center will aid in elucidating how disciplinary
boundaries can be traversed.
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Integrative Multidisciplinarity:

The need for a multiscience perspective in the natural sciences

  Those of us engaged in careers that are dedicated to experimental laboratory research rarely have the opportunity
to step back from the lab bench or the computer to reflect on how scientific practice has changed or to consider
the kinds of interactions among disciplines that have proved most effective in kindling great discovery. In the field of
structural biology, research at the interfaces of traditional disciplines, such as biology, chemistry, and physics is
essential for addressing the most important problems, and because of this, scientific practice in structural biology is
deeply inter-disciplinary and multi-disciplinary. Structural biology, which emerged as a discipline in the mid-1980s,
aims to provide the atomic and molecular underpinnings of cellular and organismal function, employing
technologies that are still developing.

If future progress in the natural sciences depends on escaping from the restraints of narrowly defined disciplinary
language and frameworks, as I believe it is, then we will need new approaches and language to negotiate these
boundaries and teach the "art of border crossing" to young scientists. In my project at WiKo, I am investigating how
and to what extent teams of scientists that hail from different fields achieve novel concepts and carry out
breakthrough discoveries. My talk will use research in structural biology to demonstrate the imperative of
integrating knowledge and practices from traditional disciplines and present a progress report on my approach to
this inquiry.  
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