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Life is Like Climbing a Helical
Staircase —Let Us Hold Our Heads
High and LOOK UP!

KaAzuTtosar Mor1

Prof., Department of Biophysics, Graduate School of Science, Kyoto
University

As it is often said, “Where there is a will, there is a way.” “Only
those who do not lose heart will see the path unfold.” This advice, from
the NHK historical series Sanada Maru, was given by the protagonist
Yukimura Sanada to his master Hideyori Toyotomi and his master’s
mother, Yodo-gimi. As an illustration of this principle, I would like to
share my life story with you.

In my early childhood, I was good at math and science. Reading
the biographies of the great men who changed the world, I developed
the desire to become a scientist. I was also thrilled to read mystery
stories at the elementary school library, including The Adventures of
Sherlock Holmes and the Arséne Lupin novels. I also loved to read
daily newspapers, which informed me of the events occurring around
the world (needless to say, I had no access to the Internet then). When
I was in the 5" grade, I read the entire newspaper every day after I got
home from school.

My interest in scientific research was ignited in junior high school
when I read a newspaper article on the “quark”. By then, I had learned
that molecules are composed of atoms, atoms are composed of the
nucleus and electrons, and the nucleus in turn consists of protons and
neutrons. The article told me that protons and neutrons are composed of
even smaller elements, termed quarks. I wondered, what is the smallest
component of matter? By that time, three types of quarks were known
— up, down, and strange — but I wondered how many more there
might be. In 1973, Dr. Makoto Kobayashi and Dr. Toshihide Maskawa
published an article predicting that there are six types of quarks (I was
only a 9" grader at the time, and did not know anything about the pa-
per, but this story should illustrate that quark research was a hot topic
at the time). In later years, the charm, bottom, and top quarks were
discovered, confirming the Kobayashi-Maskawa theory. Accordingly,
these two scientists were awarded the 2008 Nobel Prize for Physics.

This is how I became interested in particle physics. The first and
second Japanese Nobel Prize laureates, Dr. Hideki Yukawa and Dr.
Shinichiro Tomonaga were theoretical physicists, highlighting Japan’s
history of excellence in theoretical physics. When I learned that both
of them had attended Kyoto University, it became my goal to attend
college there.

FOWFENTRE, DAY 2 LA ANOBEA L LB
AL 7 =3 7 X THIRBO D5 7AW52 ) GEA 972 )
ICHEZIABFE LIZDOTTBRLEEI WV, ERED A THfRT
EBEIICENEDEDTT.

From the 7" to 12" grades, I studied hard, aspiring to study parti-
cle physics in Faculty of Science, Kyoto University. However, when
I checked my level of academic readiness based on previous entrance
examination tests, I found that I was on the borderline between pass-
ing and failing. My home was in the countryside, and it took an hour
to go to high school, by bus and on foot. I knew that if I were to fail
the entrance examination, I would have to take a longer trip daily to
attend the cram school located in a town farther away; otherwise, [
would have to leave home and live in that town on my own. If I were
to fail the entrance examination twice, I would have to take the newly
introduced Common First-Stage Examination, the predecessor to the
current National Center Test for College Admissions. Because I was
not sure if I could improve my academic performance by studying at
the cram school, I moderated my aspirations and pursued admission to
the Faculty of Engineering. After the 1973 oil crisis, the global eco-
nomic turmoil resulting from oil price hikes, chemical engineering
courses lost their popularity among prospective students. This strategy
worked, and I was admitted, but because it was the result of a compro-
mise, I did not consider it a complete success.

After starting my college life in Kyoto, I became distracted, and of-
ten spent lazy days skipping classes. Once again, however, newspaper
articles illuminated and inspired me. In 1977 when I was a freshman, I
noticed terms such as “genes” and “molecular biology” often appear-
ing in the newspaper. Many articles described work by Dr. Susumu
Tonegawa, who in 1987 became the first Japanese scientist to receive
the Nobel Prize in Physiology or Medicine.

I had studied physics, chemistry, and biology in the 10" grade. At
that time, I learned that unlike animal cells, plant cells have chloro-
plasts, cell walls, and large vacuoles, and I thus understood that var-
ious types of living organisms have developed their own biological
mechanisms. In the portion of the biology course focusing on mito-
sis, we were required to memorize the characteristics of the stages of
cell division—interphase, prophase, metaphase, anaphase, and telo-
phase—but without a deeper understanding. I learned that filaments
appear when the cell divides, but I had no idea why. Because I did not
like subjects that rely heavily on memorization, in the next year I chose
to study only physics and chemistry.

The world of molecular biology presented in the newspaper totally
changed the perception of biology that I had developed in high school.
The articles told me that DNA regulates genetic inheritance and en-
codes the essential information that regulates protein synthesis nec-
essary for maintaining the life. Solving codes is a key component of
the detective stories I had loved as a boy. Hence, the knowledge that
living organisms maintain their cells by deciphering secret codes, and
that decoding tool is common across species from the intestinal bac-
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terium Escherichia coli to humans, sparked my interest in biology. I
was surprised to learn that simple and sophisticated basic principles
exist in biology. Based on those principles, genetic engineering tech-
nologies enable us to rapidly produce large amounts of human protein
using E. coli (which undergoes cell division once every 20 minutes,
whereas human cells divide once per day). The biology classes that I
attended in high school were boring, but my reading in college taught
me that molecular biology was fascinating and useful for improving
human life. Accordingly, I wanted to change my major from chemical
engineering to biology.

It is not possible to study biology in chemical engineering cours-
es, but fortunately Kyoto University had a system that allowed un-
dergraduate students to change their major. Because admission to the
Faculty of Science was daunting, I changed my course of study to the
pharmaceutical sciences. When I went to the interview session, there
were six applicants besides me. Only I was accepted to the Faculty
of Pharmaceutical Sciences (a 1-out-of-7 success rate), probably be-
cause the approval criteria were based on high school achievements
and scores on the entrance examination alone (in other words, grades
in college courses were not taken into consideration; this rule may no
longer be valid).

One of the students who applied for an undergraduate major change
was a classmate of mine who belonged to the Faculty of Engineer-
ing. He scored higher point than I had on the entrance examination
and learned mathematics well. However, his high school grades were
lower than mine. After completing the undergraduate course, he was
admitted to Graduate School of Economics, Kyushu University and
later became a professor there; currently, he works at Chuo University.
He is one of those who did not lose heart and found a way to pursue
their passion.

Because molecular biology was an emerging frontier discipline at
that time, no members in Faculty of Pharmaceutical Sciences were
well-versed in it. I became affiliated with the Biochemistry Laborato-
ry, where I started biological research. I was charmed by the process of
doing research, in which the scientist finds solutions to questions that
have not yet been fully answered. Such tasks are quite different from
the college admission test, which requires the examinee to arrive with-
in a given time at the single correct answer, which is already known.
I desperately wanted to become a researcher, so I entered the master’s
and doctoral programs.

Finding a tenure-track faculty position is very challenging. Current-
ly, we have a postdoctoral system in Japan that promotes the recruit-
ment of doctoral degree holders. However, such a system was not com-
mon when I was a doctoral student, and unemployed Ph.D. holders
often had to financially support themselves with non-academic part-
time jobs. (Today, by contrast, the major problem is that Ph.D. holders
need to repeat fixed-term contracts due to the shortage of tenure-track
posts.) I wanted to become a college faculty member, but did not want
to spend a considerable amount of time as an unemployed postdoctoral
researcher. Like many of the senior researchers in the laboratory, I ex-
pected to start working at a pharmaceutical company. Out of the blue,
however, I received an academic job offer, which I gladly accepted.
The associate professor of the laboratory where I was working was
promoted to Professor at a university located away from Kyoto, and
he offered me a research associate post. He also said that if I wanted to
accept the offer, I should take the post immediately, insisting that there
was no time to wait until I completed my doctoral program. Thus, |

left the 3-year doctoral course without completing its course work, and
became a tenure-track researcher (as a result, I earned my Ph.D. based
on my thesis alone).

As a young research associate, | made my best efforts to research
cancer biochemistry while tutoring undergraduate students. However,
I could not start molecular biology research while I held that position.
Under the guidance of the lead professor, who placed a very high pri-
ority on journal publication, I published eight peer-reviewed journal
articles in four years. One of the articles was published in Cancer Re-
search, a top-ranking oncology journal. I considered that this publica-
tion marked the culmination of the series of projects, and suggested to
the professor that I embark on a new area of research. However, the
professor did not accept my proposal. At that time, it was thought that
laboratory researchers should follow the instructions of their leader,
rather than pursuing their own research, in part because of the limited
financial resources at their disposal. I wondered, should I continue to
work on research that was unlikely to be promising? The words of Dr.
Tonegawa, which I had recently read in the newspaper, came to mind:
“Scientific developments in Japan are hampered by the hierarchical
line of responsibilities from the lead professor to the associate pro-
fessor and to research associates, which spoils creative researchers in
their 30s to serve under the thumb of the professor.”

Taking confidence from Dr. Tonegawa’s insight, I could not resist
the urge to start a new research career in a completely different envi-
ronment. | wanted to study molecular biology afresh, like a first-year
undergraduate, and become a well-rounded student in that discipline.
I reasoned that best way to achieve that goal would be to go to and
study in the U.S.A., where leading molecular biologists had gathered.
Because I could not find a way to study abroad while maintaining my
current employment, however, I made up my mind to resign my post
and go to the U.S.A. First, [ had to find a laboratory head who would
hire me. After receiving the Nobel Prize for his work on immunology,
Dr. Tonegawa, had shifted his focus to the brain. I asked a famous
brain scientist in Japan for recommendations, and he gave me a list of
seven promising brain researchers in the U.S.A. I chose three of them,
who were young and more likely to be willing to serve my mentor in
molecular biology. I submitted postdoctoral applications (by air mail,
rather than email). [ waited for a reply for several months but received
no positive responses.

I then shifted my attention and focused on improving English lan-
guage skills and deepening my knowledge on molecular biology. I sent
a postdoctoral application letter to Prof. Joseph Sambrook, one of the
three authors of Molecular Cloning, a must-have book for any labo-
ratory that works in molecular biology, and at that time the bible of
every biologist. Surprisingly, he accepted me as a postdoctoral fellow
in his laboratory, possibly because one of the senior researchers from
my previous lab had done excellent work there.

His laboratory was in Dallas, Texas, a town that [ was familiar with
as the site of the ill-fated motorcade of President John F. Kennedy.
My initial plan was to spend two years in Dallas acquiring English
language and molecular biology skills, and then to move to the East or
West Coast to start study brain science. In 1989, when I was 30 years
of age, I came across my lifetime research theme: the endoplasmic
reticulum (ER)-stress response, or Unfolded Protein Response (UPR).
Since then, I have spent 28 years of my research career working in and
developing of field. After four and half years in the U.S.A., I returned
to Kyoto, where I continued working on this topic. [ hope that my work



(ER)

has contributed to the progress in this field.

When confronting the challenges of life and science, we draw inspi-
ration from proverbs: “Only those who do not lose heart will see the
path unfold.” “To a brave man every sail forms his country.” No one
can achieve his or her goal with ease; many troubles get in the way.
You may understand that I was no exception. But take heart! Just as
DNA molecules have a double-helix structure, our lives are like helical
staircases, which lead us to our goals as we keep looking and climbing
upward. Let us hold our heads up high and look up!

I hope that you all will find your life-long themes. I presented my
personal experience as an illustration of important principles for life.
The ELCAS program aims to close the large gap between the lessons
you learned at high school and the research activities in which you will
engage in college and graduate school. I warmly invite you to come
and join the ELCAS program, where you will have the opportunity to
experience cutting-edge research activities.
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Prof., Department of Biophysics, Graduate School of Sci-
ence, Kyoto University
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