The Gary K. Ackers Lecture in Biothermodynamics

This lecture honors the scientific contributions of Gary K. Ackers to the field of Biological Thermodynamics.
Gary is a Professor Emeritus of the Washington University School of Medicine, and Fellow of the
Biophysical Society.

Gary has demonstrated a lifelong commitment to the growth and development of an intellectual community
of scholars devoted to furthering the field of biothermodynamics. Gary has been an active member of the
Biophysical Society throughout his career and has served as President of the Society, as well as Organizer
of the annual meeting. While on the faculty of the University of Virginia, he was a leader in the graduate
biophysics training program. When on the faculty in the Department of Biology at the Johns Hopkins
University, he conceived and organized the Institute for Biophysical Studies of Macromolecular
Assemblies, a university-wide training program in molecular biophysics that has continued for decades.
While at Johns Hopkins, he also played a leading role in the establishment of the Gibbs Conference on
Biothermodynamics, an annual meeting organized to promote innovative development of biophysical
principles applied to current problems in biology and to train the next generation of molecular biophysicists
to tackle hard problems rigorously. After moving to St. Louis to chair the Department of Biochemistry and
Molecular Biophysics at Washington University, he spearheaded a new graduate program in biophysics
and hired many faculty who have joined the community of regular contributors to the Gibbs Conference.

Gary was a pioneer in the development of methods and application of principles of equilibrium
thermodynamics to the study of linkage in complex macromolecular assemblies. Studies from his
laboratory on the energetics of self-association and ligand binding in human hemoglobin proved
unequivocally that the classic and elegant MWC model of intersubunit allostery was insufficient to explain
cooperative oxygen binding: the position, as well as the number, of ligands matters. His contributions in
this area greatly enhanced our understanding of the relationship between structure, energy and function in
hemoglobin, and in multimeric allosteric systems in general. By probing ever more deeply into the
molecular mechanism of cooperativity, he demonstrated a beautiful, useful, and general strategy for
dissecting functional energetics in macromolecular assemblies.

His quantitative study of the interactions between proteins and nucleic acids in the bacteriophage lambda
system included the development of quantitative DNase footprinting methods for measuring free energies
of repressor-operator interactions. The footprinting assay remains an effective tool for measuring the
extremely tight binding constants that are often encountered in site-specific interactions between proteins
and nucleic acids. Those studies paved the way for similar methods to study protein-nucleic acid
interactions in more complex systems, including time-resolved studies of the kinetics of RNA folding.
Based on his experimental studies of phage lambda, his group developed statistical thermodynamic
models to simulate the lysogenic-to-lytic growth switch: the series of macromolecular events that
determine the fate of bacteriophage lambda during infection of E. Coli. This work demonstrated how a
complex biological function could be predicted quantitatively, strictly from the kinetics of transcription and
translation, and the Gibbs free energy of interactions between the key macromolecular components in the
genetic switch.

During Gary's early career, he developed methods to measure association constants in self-associating
systems based on analytical gel permeation chromatography. Those methods have since become
standard tools in the field. His group was also responsible for modifications of the cryo-gel electrophoresis
methods, moving from applying them to hemoglobin to protein- DNA interactions. These contributions
focused on developing the capacity to quantify intermediate states that are only transiently populated
during the course of a biochemical process. His more than 200 articles and chapters changed our view of
the molecular mechanisms that govern complex biochemical reactions.



