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Revolutlon of Molecular Blology

By TATSUHIKO KODAMA, CHAIR PROFESSOR
Department of Molecular Biology and Medicine, The University of Tokyo

“Freedom of access to scientific information will be critically important
for Asian science and technology towards 21° century”

1. Characteristics of changes in 20" century science : Information explosion

Science in the 20" century is characterized by an increasing amount of scientific information. As a
molecular biologist and physician, | have watched the dramatic accumulation of information about
human disorders and human gene. In 1953, when | was born, Watson and Crick proposed the molecular
structure of deoxyribonucleic acid (DNA). The double helix structure model provides us with profound
insight into how information of life are stored and used. 1 first purified DNA from microorganism at
age 15 as a member of the biology club at high school. The teacher indicated to me how to separate DNA
and showed us that it was able to change the genetic characteristic of this microorganism. I entered the
University of Tokyo medical school in 1971, at that time we did not have a molecular
biology course. | thought that 100 years later, we may handle human DNA sequence.
But actually the wave of molecular biology struck us so quickly. and immediately after
graduating from the Medical School we faced a storm of information about human genes.
Still human DNA seemed to have infinite information. However, today, human DNA is
thought to consist from about 70 thousand genes encoded by 3 billion base pairs and 80 to
90% of its sequence will be determined within 2 to 3 years.

One of the reasons for this vast increase in the scientific information is the mode of
20" century. Science of each era is characterised by its paradigms. Once the paradigm
becomes clear, many scientists can foliow the method and theory. and can get much
information relatively easily.

in the case of molecular biology, when double helix DNA model was proposed, many
scientists/technologists realised that they could get much information by simply
sequencing the DNA. Human DNA consists from only 3 billion base pairs, and currently
using automatic DNA sequencer, one technician can determine nearly 10,000 base pair sequence.
If 1,000 machines/technicians work 200 days a year, most of it will be sequenced within 2 years,

2. Global aspect of scientific/technological change and intellectual property

Another reason of this explosion of scientific information is globalisation. The large scale sequencing
attempt started in France. then the worldwide effort started. Once technology for the atomic bomb
was developed in the United States, other European countries and the former Soviet Union could
casily develop it. Once the technology is developed, even by someone who has the confidence
of success, the technology is developed by others relatively easily and quickly.

Immediately after succeeding in the DNA recombination experiment, Cohen and Boyer at the Stanford
University applied for the patent, because they thought that this technology would change the method
of life science and may earn a lot of money. Their prospect was right. It was proved when a venture
biotechnology company Genentec earned millions of dollars from a gene, TPA, which prevents blood
‘clotting and its product is useful in the emergency of heart attack patients. Of course, scientists of
many other countries followed this way.
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o The technologies for molecular biology were mainly developed in the United States of America.
LEADERS The American industry and government learned a great deal from the previous electronics
industry and automobile industry competition. In the 60s. 70s and 80s, they faced serious
challenges from the Asian developing industries. When they made television, Japanese and other

Asians followed. It dramatically increased the pace of technological development.
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