12

Doctor of Science honoris causa

Professor Roger David KORNBERG

Citation

Since the establishment of the Nobel Prize
in 1895, only six families have achieved the
extraordinary distinction of nurturing more than
one laureate. Among this elite group stands the
family of Professor Roger David KORNBERG. In
2006, Prof. Kornberg was awarded the Nobel Prize
in Chemistry for his pioneering work on gene
transcription, securing his family’s second Nobel
prize after his father, Professor Arthur KORNBERG,
garnered the Nobel Prize in Physiology or Medicine
in 1959 for his discovery of DNA polymerase.

Born in St. Louis, Missouri, Prof. Roger Kornberg
was well positioned from an early age to embark
on a career in molecular biology—the study of
how genetic information is stored, replicated, and
expressed. With both parents being biochemists,
he was immersed in this rich intellectual home
environment and developed a deep fascination
with the molecular workings of life, which
eventually led to a career defined by transformative
discoveries about how genes are read and

interpreted.

This journey of discovery began at Harvard
University, where Prof. Kornberg earned his
bachelor’s degree in chemistry in 1967. He
then pursued his doctoral studies at Stanford
University, obtaining a PhD in chemical physics
in 1972. Over the next three years, he undertook

postdoctoral research at the Medical Research
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Council Laboratory of Molecular Biology in
Cambridge, the United Kingdom, a globally-

renowned center for structural biology.

In his research in Cambridge he discovered
the nucleosome, the fundamental particle of
the chromosome. DNA coils around clusters of
proteins known as histones in the nucleosome.
Later, with Prof. Yahli LORCH, his wife and closest
collaborator, Prof. Kornberg showed that the
nucleosome is a general gene repressor. It prevents
the expression of all genes except those required
in a particular cell type. The nucleosome thus
enables the development of complex multicellular

organisms, including humans.

In 1978, Prof. Kornberg returned to Stanford
University as Professor of Structural Biology, and
later also the Mrs. George A. Winzer Professor
in Medicine. There he and his collaborators
discovered the machinery for gene expression,
whereby genetic information is copied from DNA
into RNA, from which proteins, the basis of all
life, are derived. Prof. Kornberg and collaborators
discovered a molecular computer that receives
and processes information from everywhere in
the body and in the environment to determine
which genes are copied into RNA when, where,
and in what amount in the body. They produced
an actual image of the gene-reading process in

atomic detail. It was for all these discoveries,



starting from the nucleosome and culminating
in molecular imaging that Prof. Kornberg was
awarded the Nobel Prize.

It was Prof. Kornberg’s later groundbreaking work
on RNA polymerase II, the enzyme that copies DNA
into RNA, that earned him this supreme accolade.
Before a cell can make proteins or respond to
its surroundings, it must first create temporary
working copies of its genetic instructions. Prof.
Kornberg showed, in highly refined detail,
how this copying process, called transcription,
actually works. Using high-resolution images of
RNA polymerase II in action, his team mapped
the exact path DNA takes through the enzyme,
identified where the growing RNA strand emerges,
and showed how each chemical step unfolds. As
a result, a once invisible and abstract process
became a clear, visible model, shedding light on

one of life’s most essential mechanisms.

Prof. Kornberg’s research has revealed the targets
of mutations in DNA that cause cancer and other
diseases. His findings guide work around the
world to understand and prevent or treat disease
and developmental syndromes. His remarkable
achievements have placed Prof. Kornberg among
the most respected figures in structural biology
and biochemistry. In addition to his Nobel Prize,
he has been recognized with numerous prestigious

awards, including the Eli Lilly Award, the Gairdner

International Award, and the Welch Prize. He is a
member of the US National Academy of Sciences,
the American Academy of Arts and Sciences, and

a Foreign Member of the Royal Society.

HKUST has also benefited greatly from
Prof. Kornberg's expertise. Serving as a Senior
Visiting Fellow at the HKUST Jockey Club
Institute for Advanced Study, he is also a Member
of the Council Advisory Group, offering invaluable
advice to the Council on HKUST’s Medical School
proposal which hopes to shape the framework for
medical education and research in the future. His
reputation as a leading molecular biologist also
lends international prestige to the University and
supports its strategic ambitions in life sciences and

medicine.

Prof. Kornberg’s work has not only illuminated
the molecular machinery of life and guided the
development of new therapies but also inspired
countless researchers throughout the world. With
an intellectual legacy that spans generations, it can
be truly said that scientific excellence is deeply

embedded in the Kornberg family’s own DNA.

Pro-Chancellor, on behalf of the Council of The
Hong Kong University of Science and Technology,
I have the high honor of presenting to you,
Prof. Roger David Kornberg, Nobel laureate in
Chemistry, for the award of Doctor of Science

honoris causa.
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