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Nature 4435, 369 (25 January 2007)

Biology's next revolution

Nigel Goldenfeld" & Carl Woese?

1. Nigel Goldenfeld is in the Department of Physics and Institute for Genomic Biology,
Carl Woese is in the Department of Microbiology and Institute for Genomic Biology,
Univeérsity of Hlinois at Urbana-Champaign,, USA.

Abstract

The emerging picture of microbes as gene-swapping collectives demards a revision of such
concepts as organism, species and evolution itself,

One of the most fundamental patterns of scientific discovery is the revolution in thought that
accompanies a new body of data, Satellite-based astronomy has, during the past decade,
overthrown our most cherished ideas of cosmology, especially those relating to the size,
dynamics and composition of the Universe, '

Similarly, the convergence of fresh theoretical ideas in evolution and the coming avalanche of
genomic data will profoundly alter our understanding of the biosphere — and is likely to lead
to revision of concepts such as species, organism and evolution. Here we explain why we
foresee such a dramatic transformation, and why we believe the molecular reductionism that
dominaied twentieth-century biology will be superseded by an interdisciplinary approach that
embraces collective phenomena

Nature 445, 603 (8 February 2007)
A clash of two cultures

Evelyn Fox Keller

1. Evelyn Fox Keller is at the Massachusetts Institute of Technology
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Abstract

Physicists come from a tradition of looking for all-encompassing laws, but is this the best
approach to use when probing complex biological systems?

Biologists often pay little attention to debates in the philosophy of science. But one question
that has concerned philosophers is rapidly coming to have direct relevance to researchers in the
life sciences: are there laws of biclogy? That is, does biology have laws of its own that are
universally applicable? Or are the physical sciences the exclusive domain of such laws?

Today, biclogists are faced with an avalanche of data, made available by the successes of
genomics and by the development of instruments that track biological processes in
unprecedented detail. To unpack how proteins, genes and metabolites operate as components
of complex networks, modelling and other quantitative tools that are well established in the
physical sciences — as well as the involvement of physical scientists — are fast becoming
an essential part of biclogical practice. Accordingly, questions about just how much specificity
needs to be included in these models, about where simplifying assumptions is appropriate, and
about when (if ever) the search for laws of biology is useful, have acquired pragmatic
importance — even some urgency,
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