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Harold A. Scheraga passed away on August 1, 2020,
shortly before his 99th birthday. He was a giant of

chemistry in our time and a founding father of protein science.
Harold was born on October 18, 1921, in Brooklyn, NY. He

was educated in the public schools of New York City, and at
the City College of New York. He began graduate work at
Duke University in 1941. His studies were interrupted by the
necessity of supporting the war effort, and he spent
considerable time on applied research in ballistics. Harold’s
thesis, which dealt with the Kerr effect in small molecules, was
completed under the supervision of Paul Gross. He then spent
a year as an American Chemical Society Postdoctoral Fellow at
Harvard Medical School, working with John Edsall.
A description of Harold Scheraga’s academic career is

remarkably straightforward. He joined the Department of
Chemistry at Cornell University as an instructor in 1947. He
advanced rapidly, becoming a Full Professor in 1958, and was
appointed to an endowed chair, the Todd Professorship of
Chemistry, in 1965. He served as chair of the department from
1960 to 1967. His term as chairman was a period of growth
and renewal for chemistry at Cornell and included the addition
of a new laboratory to the existing physical facilities. In 1992,
he became the Todd Professor Emeritus, a position he
occupied until his passing, and a transition that did not mark
an end, or even a slowdown, to his scientific work. In no sense
does this narrative do justice to Scheraga’s extraordinary
research career.
Harold’s introduction to protein physical chemistry occurred

during his postdoctoral year when he worked on the
characterization of fibronectin. It should be emphasized that,
when his protein research began, it was still an open question
whether proteins were molecules or colloidal assemblies of amino
acids, and the f irst protein X-ray structure was 8 years in the

future. The size and shape of fibronectin were not known, and
he used dielectric dispersion and flow birefringence to
determine these properties.
As an independent investigator, Harold adopted protein

biophysics as his area of special interest. He was gifted with a
unique combination of intensity and breadth of vision. He
realized early in his career that both experimental and
theoretical work would be necessary to solve the central
problems of protein science, and most unusually, he excelled in
both spheres. It is breathtaking to consider the list of problems
which Scheraga successfully addressed:

• He developed a theory of the hydrodynamic properties
of proteins, which made it possible to interpret
experimental data.

• He studied the theory of phase transitions in one-
dimensional systems and applied this work to the helix−
coil transition in amino acid homopolymers and
copolymers.

• He used these theoretical results in experiments that
gave the helix formation parameters for individual amino
acids.

• Before a structure was available for ribonuclease, he
developed methods for experimentally determining
distances between specific sites in the molecule. These
results were confirmed when an X-ray structure was
determined.

• He addressed the problem of protein folding, determin-
ing the oxidative folding pathways of ribonuclease A.

• In an extension of the protein folding work, he
investigated the properties of β-hairpin-forming pep-
tides, using them as models for the initiation of the
folding process.

• He did seminal work on the blood-clotting cascade,
including collaboration with clinical researchers, which
led, inter alia, to the elucidation of the molecular basis of
a hematologic disorder.

• He carried out the first calculations of the structures of
enzyme−substrate complexes.

• He was a founder of the field of molecular mechanics
and conformational energy calculations on proteins, an
area which is now central to all of molecular bioscience.
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• He addressed the first basic problem of conformational
energy studies by developing the ECEPP force field, one
of the most influential empirical potential energy
functions for proteins.

• He also addressed the second basic problem of protein
conformational calculations, the multiple-minimum
problem. The many effective and ingenious methods
which he published in this area anticipated and underlie
the entire field of conformational energy surface studies.

• He explored statistical distributions of amino acid pairs
in protein structures, and the use of statistical residue
pair distribution for modeling protein structures.

• He pioneered approaches using the known structures of
homologous proteins to predict the structures of
proteins of unknown structure

• He developed UNRES, a coarse-grained potential energy
function for proteins, in order to accelerate computa-
tional studies of protein folding and dynamics. This has
led to the successful simulation not only of folding
pathways in several proteins but also of the entire
process of amyloid fibril elongation.

• He elucidated the origins of the formation of
intermediates in amyloid fibril formation and found
ways to prevent them. Later, these theoretical findings
were validated experimentally.

• He extended these computational approaches to the first
successful calculations of crystal structures solely from
energies.

• He studied the statistical mechanics of cooperativity in
protein folding.

• He assessed the accuracy of NMR structures by carrying
out quantum mechanical calculations of 13Cα chemical
shifts in proteins.

These results appeared in almost 1400 publications, over his
73 year career. At the time of his passing, he had been
continuously funded by the NIH for 64 years and had many
publications in preparation, in submission, and in press.
Harold Scheraga mentored over 400 graduate students,

postdoctoral fellows, and research associates, and he is the
scientific grandfather and great-grandfather of many more. As
the list above suggests, his influence on protein science cannot
be overstated. His work was recognized with almost every
possible award and honor. He was a member of the National
Academy of Sciences and the American Academy of Arts and
Sciences, and a Fellow of the American Association for the
Advancement of Science and the American Chemical Society.
He held honorary degrees from Duke University, the
University of Rochester, Technion Israel Institute of
Technology, and the City University of New York. He was a
Guggenheim Fellow and a Fulbright Research Scholar, an NIH
Health Special Fellow, and an NIH Fogarty Scholar. The
American Chemical Society awarded him the Kendall Award in
Colloid or Surface Chemistry, the Mobil Award in Polymer
Chemistry, the Repligen Award for Chemistry of Biological
Processes, the IBM Award for Computers in Chemical and
Pharmaceutical Research, and the Murray Goodman Award.
He held the Linderstrom-Lang Medal of the Carlsberg
Laboratory and the Stein and Moore Award of the Protein
Society. He was welcomed as a visiting scholar at institutions
across the globe.
Harold was a wonderfully warm and considerate friend, who

took a lifelong interest in the progress and well-being of his

research collaborators, colleagues, and students. His adored
wife Miriam, who predeceased him by 6 months, created a
home environment which made his stellar career possible but
also shared his interest in and affection for his students and
colleagues. His scientific intensity was legendary, and a
working session with Harold was a memorable experience.
At the same time, he was a second father to those of us who
had the privilege of working with him. He cared about and
understood each of us individually, and he gave guidance,
encouragement, and, if he thought it necessary, straight talk, in
a private and discreet fashion. He helped each of us in every
way possible and was always eager to collaborate on an exciting
project.
There is no area of protein science which does not rest in

some measure on the work of Harold Scheraga. Each one of us
who works in this area owes him a debt of gratitude for
opening our eyes to the myriad exciting, intensely relevant
ways in which protein studies affect our understanding of the
biological world. His work stands as a monument to a
remarkable career, and the memories of his colleagues and
collaborators stand as a monument to a remarkable man.
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