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Academic Achievements:

Professor Gibbons has been a leading figure in cell biology for over the past four dec-
ades. He has not only contributed greatly to the field of cell motility but also to the devel-
opment of other fields of cell biology. The results of his excellent and careful works have
been published in many original papers and reviews.

In the latter half of 1950’s, Professor Gibbons tried to use the then new technique of
thin-section electron microscopy and revealed with greater clarity the ultrastructure of
the axoneme in flagella and cilia. Until the 1960’s, people had believed that all kinds of cell
motility in eukaryotes, including ciliary and flagellar movement, are conducted through
the interaction between a motor protein, myosin, and a cytoskeletal protein, actin, as in
muscle contraction. In 1963, he extracted the major ATPase protein from demembranated
Tetrahymena cilia and localized it on the "arms” projecting from the outer doublet
microtubules in the ciliary axoneme. The new motor protein was given the name dynein by
him. Professor Gibbons and his colleagues also characterized the protein, now called



tubulin, constituting the outer doublet microtubules left after extraction of dynein. This
was the first discovery of a new motor protein other than myosin in living organisms.

In the early 1970’s, Professor Gibbons started using the abundant sea urchins as
sources of sperm flagella. A short while later he drew on his training in physics to tackle
another important phase of his work, which involved developing the use of dark-field 1llu-
mination in the light microscope. He published a classic paper in which he provided the
first light microscopic evidence of ATP-driven sliding of microtubules. Remarkably, he
showed that a single microtubule can be seen under the light microscope. This work
should be regarded as the foundation for all of the recent work with in vitro
gliding /‘motility assays that has proven so important in the study of all molecular mo-
tors. Indeed, the discovery of kinesin, the second microtubule motor, depended directly on
such an in vitro assay and the discovery that sea urchin sperm demembranated with
Triton X-100 can show ATP-reactivation of flagellar motility that is fully equivalent to in
vivo motility. The demonstration of the ”rigor” state in flagella, providing the evidence for
the now widely accepted view that dynein utilizes a cycle of crossbridge attachment. In
collaboration with Japanese colleagues, he performed a mechanical manipulation of the
plane of flagellar beating, which revealed an internal mechanism for determining the beat
plane.

Professor Gibbons demonstrated that vanadate is a potent inhibitor of dynein
ATPase, and he discovered the vanadate-induced UV photolysis of the dynein heavy chain.
These unique properties became important diagnostic tools in probing for dynein pres-
ence and function, and invaluable to other investigators in identifying cytoplasmic dynein
that participates in a wide variety of fundamental processes in the cell, such as cell divi-
sion, axonal flow in the nerve cells, and intracytoplasmic transport.

Recently Professor Gibbons led his laboratory into a new phase of the study of dynein
and cell motility using molecular biological techniques. They were able to determine the
entire sequence of a heavy chain of sea urchin flagellar dynein. This work has led to an
explosion in the identification of dynein heavy chain sequences in a wide variety of organ-
isms. He is also actively pursuing questions of dynein evolution and the three-dimensional
structure of dynein.

Professor Gibbons possesses a penetrating insight into biological phenomena. His
work, starting with an ultrastructural study, and his relentless challenge of new tech-
niques in the fields of biochemistry, physiology and even molecular biology have yielded
unprecedented and exceedingly outstanding scientific achievements. As a biochemist her-
self, his wife, Barbara, has been an invaluable collaborator in his work over many years.

Professor Gibbons’ work has not only contributed to the field of cell motility and
cytoskeleton, but also to various other fields of cell biology. It has also had an immense
impact on the field of biology in general.



