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HANS KORNBERG

Hans Kornberg, a 1939 refugee from Nazi persecution at
the age of 11, established a distinguished career in the
United Kingdom as a leading pioneer in the study of the
processes of biochemical metabolism at the micro-or-
ganic level, elucidating many hitherto unknown findings
about fundamental life mechanisms operating in the
Krebs cycle of animals and plants.

After completing his primary education, Kornberg won
a scholarship to Sheffield University, where he earned a 4

bachelor’'s degree and then a Ph.D. He then received a “ ‘
two-year fellowship for further study and research at Yale.

Upon his return to England, he joined the research faculty
at Oxford University, working with Nobel Laureate Sir
Hans Krebs. In 1960 he took on the task of developing and
heading up a new biochemistry department at Leicester
University. He moved on in 1975 to the chairmanship of
biochemistry at Cambridge University, where he remained until mandatory retirement at

age 67. He then returned to the United States, accepting a professorship at Boston Univer-
sity, teaching and researching until his death at age 91.

By Antonio Gotto

I first met Hans Kornberg in the spring of 1958 at Oxford University, where I was

a medical student. Several months later I was having dinner with Hans in the elegant
Rathaus Cellar Restaurant, in Vienna. He then filled me in on his life story. Born in
Herford, Germany, in 1928, he escaped to the United Kingdom in 1939 and was reared
by a beloved uncle in Yorkshire. Hans™ parents were victims of the Holocaust. He told me
he had never returned to Germany and that, at that time, he had no intention of doing
so.

After graduating from grammar school, at age 17, he began working in the biochemistry
laboratory of Hans Krebs, at Sheffield University. Krebs helped Hans get a scholarship at
Shefhield, where he subsequently received his undergraduate degree (1949) and a Ph.D.
(1953) in biochemistry.
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Hans did postdoctoral research with noted English biochemist Robert Davies. Hans
often referred to this period, which shows that early successful research experience
bodes well for subsequent research and an academic career. Hans was able to show that
the source of gastric unease was bacterial, using germ-free animals in the course of his
research. In later years, he would reminisce that it was too bad this all happened before
the discovery of the bacterium Helibacter pylori, now known to be the primary cause of
stomach ulcers.

At this junction in his career, Hans received a two-year fellowship to gain research expe-
rience in the United States. While the fellowship was to be based at Yale, Professor Joseph
Fruton allowed him to gain research experience elsewhere. Hans was able to spend time
in the laboratory of Melvin Calvin at Berkeley, where he learned the technique of radio-
carbon labelling to measure early downstream metabolites. He also, at different times,
worked with Ephraim Racker and Bernard Horecker at the Public Health Institutes

of New York. There he participated in research on enzymes of the pentose phosphate
pathway.

After these two years of valuable experience in the United States, Hans returned to
England and joined the Medical Research Center (MRC) Laboratory in Oxford Univer-
sity’s Biochemistry Department. The department was chaired by Hans Krebs, who had
been knighted and had received the Nobel Prize for his discovery of the citric acid cycle.
Krebs, who had also escaped from Nazi Germany, resumed his role as lifelong friend,
mentor, and colleague of Hans. Before he left Germany, Krebs had already described,
with his assistant, Dr. Kurt Henseleit, the urea cycle. Thus, the MRC unit at Oxford was
acutely aware of cycles in metabolic pathways. In 1957, shortly after he returned to the
UK, Hans coauthored with Krebs a book, Energy Transformations in Living Matter. This
book became my Bible when I became a student in Hans’ lab.

Soon after coming to Oxford, Hans met and married Monica King, a radiology tech-
nician, and they had four children. I came to know Monica very well, and she was a
wonderful partner to Hans in all aspects of his career and in whom he took great pride
until her passing in 1989.

At Oxford, Hans undertook addressing the question of how the intermediates of the
Krebs cycle are replenished. He obtained E. cofi, a strain of bacteria called Pseudomonas
ovalis chester, and other microorganisms for his ensuing research. He began by exploring
how microorganisms could grow on acetate as their sole source of carbon. There had to
be a mechanism for converting the 2-carbon compounds in acetate to 3-,4-, and higher
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carbon compounds in order to sustain growth. He discovered a new enzyme, isoci-
tratase, which catalyzes the cleavage of isocitric acid, forming glyoxylate and succinate.
Then malate synthetase, previously described by biochemist Samuel Ayl, catalyzes the
formation of malate from glyoxylate and acetate. Malate is then oxidized to oxaloacetate,
and the citric acid cycle continues.

After 15 years at Leicester, he moved to Cambridge University, where he continued
research using bacterial mutants to study metabolism, primarily of carbohydrates,

and became the chair of the Biochemistry Department. Subsequently he became the
master of Christ’s College,where he finished his remarkable career in the UK, owing to
Cambridge’s mandatory retirement age. Before leaving the University, and the country,
for the United States, Hans married Donna Haber in the first Jewish wedding ever held
in Christ’s College at Cambridge.

But his professional work was far from over. Hans once again returned to the United
States to become a distinguished professor at Boston University, where he worked in the
laboratory with graduate students and postdoctoral fellows, continuing his research and
teaching until near the end of his life at age 91.

After the discovery of the glyoxalate cycle, Hans elucidated how microorganisms grow
on other 2-carbon compounds—glycolate, which was my project, and glycine and
oxalate, which were pursued by others. Hans used genetic mutants to study the uptake
of carbohydrates by bacteria. With E. coli he demonstrated alternate paths for fructose
metabolism and used mutants to identify different pathways supporting fructose metab-
olism. He continued productive research at Leicester, Cambridge, and Boston University
until near the end of his life. Always staying close to the bench, Hans modestly described
himself as a simple “hod carrier” in the overall scheme of research. This, of course, vastly
underestimates his contributions.

Personal Remembrances

When I first met Hans Kornberg in the spring of 1958, I had just completed my first
year of medical school at Oxford in the “Final Honors School of Animal Physiology.”
Hans had just become a tutor in biochemistry at Worcester College, Oxford, where I
was a student. Hans apologized that he had been away during the year, giving lectures in
the United States on the recently elucidated glyoxylate cycle. He invited me to spend the
summer in his lab at the MRC so I could learn some biochemistry. As he had been away,
I had had no biochemistry tutorials, which was the classic way of teaching at Oxford. I
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jumped at the offer and began to work immediately. My project was to show that when
microorganisms were shifted from a glucose environment to an acetate environment,
they induced isocitratase prior to growth. I worked closely with Hans and a superb tech-
nician, Patricia Lund, who spent many years with Hans and subsequently with Krebs,
after Hans left Oxford.

By the end of the summer Hans and I had sufficient data to publish a paper in Nazure,
my first scientific publication. The World Congress in Biochemistry was being held

in Vienna that year, and Hans was scheduled to present a talk on our research. He
graciously invited me to attend the Congress and introduced me to many world-famous
biochemists. He always made sure to give me a complimentary introduction to whoever
was around. As soon as I began working in Hans’ lab, Sir Hans Krebs, who was known
as “the Prof,” would come around at 8:00 sharp each morning and ask me what I was
doing. These encounters were brief, but what a wonderful learning experience they were.

At my dinner with Hans in Vienna, which I referred to at the beginning of this piece,
Hans told me that he and Krebs wished to meet with me while we were in Vienna. With
great trepidation I came to the meeting. Krebs opened by saying he thought it would

be a waste of my time to spend another year studying animal physiology, that unless I
wanted to be a politician, rather than a scientist, it would be to my advantage to become
a graduate student in biochemistry under Hans direction. The Prof then pointed out
that there was no guarantee that my work would qualify for a doctorate, or D.Phil., in
the Oxford terminology, but that they thought I had enough promise to undertake it.
Krebs was always very cautious and never overstated anything. I had a lot of balls in the
air at the time, was very flattered by the offer, thanked them, and told them I would let
them know. I was scheduled to return to the United States after 2 years, enter Vanderbilt
as a medical student, and marry my fiancée, Anita Safford. My physiology tutor advised
me against making any change in those plans, but the Warden of Rhodes House, Bill
Williams, said it was too good an offer to turn down. I accepted his recommendation
and became an Oxford predoctoral student in biochemistry.

I was assigned the project of how the microorganism, Pseudomonas ovalis chester, was able
to grow on glycolate as its sole carbon source. Hans was an extraordinary mentor. He was
extremely bright, instructed me in strict principles of research, and was both encouraging
and critical. I cannot imagine a more ideal supervisor. He was also an extremely social
individual and included me in on many social occasions. He was always witty, a great
conversationalist and raconteur. Some of the stories he told me, I heard him repeat many
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years later. We had a parade of notable biochemists visit during my doctorate period; to
mention a few: Boris Magasanik, I.C. Gunsalus, Samuel Ayl, Clint Fuller, Clarke Gray,
and Lowell Hager. I was often asked to escort them around Oxford, giving me more
exposure to them. While I was traveling on the continent, awaiting my recall to Oxford
for my oral exam, Hans arranged for me to meet Howard Hiatt and Jacques Monod at
the Pasteur Institute in Paris.

In the course of my research we discovered a new enzyme and were fortunate enough to
crystallize it. I remember calling Hans late one Saturday night to tell him I had success-
fully separated the two key enzymes of the glycolate pathway, using a DEAE-c (diethyl-
aminoethyl cellulose) column. He was ecstatic, even more enthusiastic than I. The second
enzyme, we called tartronic semialdehyde reductase, and I was fortunate enough to crys-
tallize it with ammonium sulfate. When convinced the crystals were the enzyme, I made
a fresh preparation and had it under a phase-contrast microscope when Krebs came by at
8 a.m. I told him that I had something to show him. As he viewed the crystals under the
microscope he asked me to explain what he was seeing. After a few minutes of viewing,
he stood up, said “quite satisfactory,” and walked off. As soon as he left, Hans came over
and asked, “What did the Prof think?” I said I don't think he was much impressed, as he
had just said, “quite satisfactory,” and left. Hans replied, “When I told him my discovery
of the glyoxylate cycle, he only said ‘satisfactory.” Quite satisfactory is the highest praise
you will ever get from The Prof.” My D.Phil. examiners were Krebs, as the internal
examiner, and E. Dickens, one of the early researchers on the pentose phosphate pathway.
as the external one.

As one final gesture of kindness, when Hans purchased a new car, he lent his old one to
my wife, Anita, and me. Fortunately, I was able to sell it for a profit, and Hans appeared
astounded at our final meeting when I presented him with a healthy sum of pounds.

Sir Hans Krebs and Sir Hans Kornberg (knighted in 1978) continued as my friends

and advisers. They visited me a number of times in the United States, and I visited

them in the UK. I last saw Hans Kornberg at the Festschrift held in his honor at Boston
University on the occasion of his 80th birthday. I joined several of his former and present
colleagues with presentations. He was as sharp and eloquent as ever. I had the pleasure of
meeting Donna, who was a wonderful partner to him. The day ended with a celebratory
dinner. We then stayed in touch with emails and calls. We were both happy about the
recent growing interest in metabolic pathways in both cancer and cardiac research. We
discussed the role of isocitric acid and its metabolism in certain cancers and the appli-
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cation to an inhibitor of ATP-citrate lipase in hyperlipidemia. Most recently, Hans had
sent an outstanding young postdoc to meet with me in New York.

I will miss Hans as will many colleagues, friends, and family. His influence on my life
and career was extraordinary, and I will be forever grateful.
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