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Max-Planck-Institute of Biochemistry
Wolfgang Baumeister

In memory of Dr. Keiji Tanaka

It is with great sadness that I write this tribute to Keiji Tanaka, a true giant in the field of intracellular
protein degradation. Keiji’s contributions to our understanding of the ubiquitin-proteasome system
have been manifold and of fundamental importance.

His lifelong journey into the field began in the 1980s when joined the lab of Fred Goldberg at Harvard
Medical School to study the enigmatic phenomenon of energy-dependent protein degradation. They
were able to show in 1983 that not only ubiquitylation, directing proteins towards degradation, but
also the process of degradation itself required energy in the form of ATP. In the ensuing years a
molecule, then referred to as the ‘multicatalytic protease’, was identified in several laboratories as
being the effector of protein breakdown. Initially, there was a lot of confusion regarding the
composition and structure of this protein complex and only Keiji’s cloning of the subunit genes of the

mammalian multicatalytic protease brought some clarity to these issues. Also the function of the



complex had been a matter of some controversy and it was a bold move when in 1988 Keiji and Fred
coined a new name, the ‘proteasome’, emphasizing the only firmly established function of this large
complex, the proteolytic one.

At about that time, the writer of these lines had entered the field coming from a different background
and with a structural perspective. I had visited Keiji and his mentor, Akira Ichihara, in Tokushima. |
still have fond memories of this visit, spending a night together in the lab while a typhoon hit Shikoku
Island. Thereafter we began a fruitful collaboration that lasted over a period of over three decades.
Collaborating with Keiji, first on the 20S proteasome core particle and later on the 26S proteasome,
was a real pleasure. His biochemistry was meticulous and rock solid but there was also great fairness
in acknowledging each other’s contributions to our research. At a later stage our collaborations
involved also Fred Goldberg in the context of a HFSP grant.

Of Keiji’s wide-ranging contributions to the field I would like to select and emphasize two: He
identified an isoform of the proteasome of critical importance to adaptive immunity, referred to as the
immunoproteasome and the thymoproteasome. More recently, he elucidated key steps in the
biogenesis of the 26S proteasome and he identified the chaperones orchestrating the ordered assembly
of this complex built of 34 different subunits.

With Keiji’s untimely death, the ubiquitin-proteasome field has lost one of its great pioneers and many

of us an esteemed colleague and dear friend.

Seoul National University

Chin Ha Chung

In memory of my best friend Keiji

It was sometime in 1980 when Keiji joined the lab of Fred (Prof. Alfred L. Goldberg). As I had been,
he was a shy oriental person having trouble with understanding spoken English. So, he initially had a
hard time to communicate with Fred. Strangely, however, Keiji understood my English much better
than Fred’s. So, I often translated Fred’s English into Korean English for Keiji. Then, he with smiling
answered to Fred’s asking about the data he obtained last night. (Fred asked almost every day to every
post-doc “what’s new?””). Although I still think his English was poor, I do remember his answers were
concise, sharp, and informative. By this way, we became close friends. Since he alone came to US and
had no car, my wife and I sometimes invited him to my apartment for dinner. We also went fishing to
Gloucester and Hyannis for sashimi, and visited Boston downtown for beer during weekends. We even
smoked marihuana together with two other American friends, Steve Goff and Nick Tawa. Steve was a

graduate student and later became famous for the rice genome sequencing for the first time at the



Research Triangle Park in NC. Nick was an MD/PhD student and later became a famous surgeon at
Beth Israel Hospital. After his discovery of proteasome in 1982, he returned to Tokushima. In 1983, 1
returned to Seoul. Since then, we could not frequently communicate because there was no email at
that time and airmail usually took more than a week.

However, we could meet again in 1987 at a conference held in Shimoda, where Prof. Ichihara and
Keiji invited me to give a talk on E. coli ATP-dependent proteases. I still remember Shimoda was such
a beautiful place with great onsens. In 1988, we joined Gordon Research Conference in Maine, US.
Since the meeting was held in summer, invited talks were made during early morning and late
afternoon. So, during daytime, nearly all of American and European speakers went out for hiking or
swimming. But Keiji and I had nothing to do except drinking beer from late morning to early evening.
On one late night, we walked around a small forest nearby hotel and Keiji suddenly called me with a
loud voice, “Chin, look! look! there is lots of luciferase.” He just could not remember ‘firefly’ but
made a perfect sense.

In the winter of 1989, Keiji and Prof. Ichihara invited me as a visiting professor of the Institute for
Enzyme Research of Tokushima University. I stayed in his lab for about three months to learn about
DNA manipulating techniques. We worked very hard during daytime, but went out for drinking almost
every night. About the time I returned to Korea, Keiji showed me his savings account with big debt.
He paid every drink every night. Of course, I was worried and told him that I have to share. But the
following was his answer, “You eat and I pay in Japan, and I eat and you pay in Korea; don’t worry [
will be in Seoul many times from now on.” Indeed, since then, we visited each other at least a couple
of times every year for conferences as well as for beer. Through these years, our collaboration was
highly fruitful: we published more than 50 papers together. I wonder whether any other scientists in
the world published more papers than us by collaboration. But I must confess that he helped me a great
deal by sending me antibodies and plasmids whenever I asked for those I cannot obtain in Korea.

By the end of 1989, the entire lab member of Prof. Ichihara went for skiing at Akakura. Keiji and I
were for the first time in skiing, and therefore stayed in the beginner’s course. Prof. Ichihara then told
us, “Don’t stay in BBRC class, you guys should challenge Nature class.” Years later, Keiji indeed
became a Nature class scientist, although I remained in about JBC class. Instead, Prof. Ichihara
recommended me to be an BBRC editor from 1998 until present.

How lucky I was to meet such a great friend Keiji and a great mentor Prof. Ichihara! But so sadly, I

now lost both of them. With my deepest condolence for my best friend Keiji ~ ~



Technion-Israel Institute of Technology

Aaron Ciechanover

In memory of Dr. Keiji Tanaka

I came to know Keiji when we were both post-doctoral fellows in Boston at the early 1980s. He in the
laboratory of Dr. Alfred (Fred) Goldberg at Harvard Medical School, and I at the laboratory of Dr.
Harvey Lodish at the M.I.T. Our tight relationships have continued ever since. Keiji can be easily
regarded as one of the early founding fathers of specific intracellular proteolysis mediated via the
ubiquitin-proteasome system. While Professor Avram Hershko and myself were studying initially the
upper arm of the system, the ubiquitin-conjugating machinery, Keiji and Fred turned to the lower arm,
the proteasome, which is the mega protease that degrades the ubiquitinated proteins. The initial studies
were mostly characterizing the different proteolytic activities of the enzyme. Later, when Keiji
returned to Japan and started his own independent career, he took his studies on the proteasome much
farther. He studied its different biological functions with emphasis given to its important role in
generating peptides presented on the MHC class I complex. This is a critically important process, as
via generating such peptides the ubiquitin-proteasome system plays a major role in enabling the
immune system to provide the organism with protection against foreign invaders such as viruses. As
a matter of fact, the activity of the mRNA vaccine against the Corona virus (SARS-CoV2; COVID-
19) is mediated via this mechanism. The mRNA synthesizes part of the capsid protein of the virus
which is processed by the 26S proteasome to generate the immune peptides. But Keiji’s roles covered
much more than his exceptionally brilliant science. He was the one that brought the ubiquitin system
to Japan, and led to the training of numerous bright young scientists in this important field. They are
populating now the best Japanese Universities and leading pharmaceutical industry. The Institute he
established and led in Tokyo - The Tokyo Metropolitan Institute of Medical Science - became a beacon
of excellence in biomedical research. But above all, Keiji was the ultimate generous and caring
colleague and friend. He supported young scientists on their way up in their career, he shared
generously his precious reagents with everybody, and he organized scientific meetings with the aim
of disseminating knowledge and expanding the circles of science to include many more scientists,
especially young ones. He passed away much too early, when he could still have contributed to the
world’s scientific community much more from his rich knowledge and creativity. We shall all miss

him sorely.



	表修正.pdf
	HP用追悼メッセージ最終.pdf

