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This thesis offers a unique guide to the development and application of
ultrasensitive optical microscopy based on light scattering. Divided into
eight chapters, it covers an impressive range of scientific fields, from
basic optical physics to molecular biology and synthetic organic
chemistry. Especially the detailed information provided on how to
design, build and implement an interferometric scattering microscope,
as well as the descriptions of all instrumentation, hardware interfacing
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and image processing necessary to achieve the highest levels of
performance, will be of interest to researchers now entering the field.
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Microbiologists have become interested in applying oesystems biology
to understand and harness complex biological processes in microbial
communities. A systems approach, which attempts to use comparative,
high-throughput assays, and mathematical or computational models,
has been used to generate a picture of system-wide activity that can
yield insight into processes operating within a single cell. But the
concept of integrating advances in genomics, proteomics, and
metabolomics and incorporating them into mathematical models can
also be applied to microbial ecosystems, which typically occur in
consortia of related and unrelated organisms. Research on microbial
communities using a system-based approach could provide a broader
perspective on controls on biological processes and how they operate
in and among microorganisms. The National Academies of Sciences,



Engineering, and Medicine held a workshop on oeProgress and
Promises of Systems Microbiology in August 2003, with the intent of
providing a forum for discussion of the tools, technology, and
programs that are needed to advance the study of microorganisms
through a systems approach. Participants also discussed ways to
encourage collaboration among scientists of different disciplines. This
report summarizes the presentations and discussions from the
workshop.



