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of the bacterial trp repressor. The Sigler
laboratory reported the structure of the
trp repressor complexed to DNA in
1988, a structure that was instrumental
in revising our view of the role of water
molecules at protein–nucleic acid and
Paul Sigler (Fig. 1), one of the most influ- Department of Molecular Biophysics protein–protein interfaces4. This strucential of contemporary structural biolo- and Biochemistry, Yale University, ture was one of the first to be detergists, died suddenly of a heart attack on where he was Henry Ford II Professor mined of a transcription factor recognizJanuary 11, 2000. Paul was one of those and an Investigator of the Howard ing a specific DNA target. Much to the
rare individuals who shaped the devel- Hughes Medical Institute.
surprise of all concerned, the structure
opment of structural biology not just by
Paul Sigler’s trajectory through struc- revealed that a sheet of water molecules
the example set by his own research ca- tural biology matches that of the field as a was interposed between the protein and
reer but also by the force of his person- whole, moving from the early and the DNA. Paul Sigler suggested that the
ality. His unexpected death leaves a void painstaking investigations of individual protein achieved specificity by ‘reading
that extends far beyond the boundaries protein structures to the present-day out’ the pattern of water molecules that
of his own research interests. None of unveiling of the architecture and mechan- are bound specifically to the DNA. This
us worked closely with Paul, who was ics of large macromolecular assemblies. hypothesis met with considerable resismore senior to us, but we were influ- Paul’s early work (with David Davies and tance because of the prevailing view
enced by him in different ways. By writ- David Blow) was mainly focused on crys- that water molecules were too diffuse in
ing this obituary we hope to communi- tallographic studies of chymotrypsin. structure to promote specificity. Paul
cate to some degree the manner in Along with Brian Matthews, David Blow was engaged, over several years, in a
which Paul Sigler engaged the hearts and Richard Henderson he published the concerted attempt to resolve this conand minds of the scientists who were structure of chymotrypsin and an analy- troversy. He ultimately accumulated a
fortunate enough to encounter him.
sis of its structural mechanism1,2. A paper considerable weight of evidence pointPaul Sigler was born in Richmond, on the iodination of tyrosine residues for ing towards the importance of water
Virginia, on February 19, 1934. After his the generation of crystallographic deriva- molecules in mediating specific interacundergraduate studies in chemistry at tives is still rewarding to read3.
tions between proteins and nucleic
Princeton University in 1955, Paul
Paul subsequently worked on the acids and this is now widely recogmoved to Columbia University in 1959, structures of tRNA and phospholipases. nized5. These water molecules are usuwhere he obtained a medical degree. He also developed an interest in tran- ally missing in structures of macroOne thing that Paul appears to have scription, working first on the structure molecular assemblies determined at low
been particularly proud of in his
resolution, and we think of Paul
medical training was his champiSigler when we envision the waonship status in delivering
ters that would be there but for
babies; he was pictured in a medical
the lack of resolution.
textbook demonstrating the proper
After moving to Yale University,
way to hold a newborn infant after
Paul became interested in cellular
delivery. Despite this innate skill in
signal transduction, and his labomidwifery, Paul felt the pull of
ratory made contributions that
structural biology, and he moved
are central to our current underto the National Institutes of Health
standing of how heterotrimeric G
(NIH) in 1961, where he worked on
proteins function6. Other work
chymotrypsin with David Davies.
from Yale in this area includes the
From 1964 to 1967 he was at the
structural analysis of hormoneMedical Research Council (MRC)
binding
nuclear
receptors.
Laboratory of Molecular Biology in
Perhaps most exciting among the
Cambridge, UK, and he obtained a
recent results from the Sigler labPhD in biochemistry from the
oratory has been the elucidation
University of Cambridge in 1967.
of structures of the molecular
He was appointed an Associate
chaperone GroEL–GroES7. These
Professor of Biophysics at the
marvelous engines that drive proUniversity of Chicago in 1967, and
tein folding are enormously intriFigure 1
was promoted to Professor in
cate in their inner workings, and
Paul Sigler, 1999. Photograph used, with permission,
1973. In 1989 he moved to the
the crystal structures of various
from Yale University.
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Figure 2
GroEL (left) and the GroEL–GroES complex (right), as determined crystallographically by the
laboratories of Paul Sigler and Art Horwich at Yale. The assemblies are depicted as
transparent molecular surfaces allowing visualization of the polypeptide backbone that
comprises each structure. Each GroEL monomer is colored black, except for one, which is
in green. GroES is colored in blue. The cis-folding chamber is represented as an orange
surface. Used, with permission, from Lore Leighton.

easy. He never strayed from his chosen
‘profession’ of solving problems and then
telling how he did it, usually with an unforgettable half-smile on his face.
Paul’s presence livened up many
casual social gatherings such as the departmental retreats or Friday afternoon
‘happy hours’. At these gatherings, Paul
was eminently approachable and would
eagerly discuss the latest scientific results (his or yours), as well as the state
of his favorite sports teams. Paul was a
frequent character in the show, performed by second-year graduate students at the annual holiday party, that
spoofed the faculty. He thoroughly enjoyed his portrayal in these shows
knowing full well that imitation is the
sincerest form of flattery.
In all of Paul’s endeavors his absolute
passion for science and for his partners
in science was an overriding theme. We
miss him, and as structural biology continues to unfold the workings of the cell
at the molecular level, we regret that
Paul will not be here to share our delight
in the wonders to come.
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