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The Science and Technology Foundation of Japan (Chairman:
Jiro Kondo) announced that three American scientists have been
named as laureates of the 1999(15t) Japan Prize.

Dr. W. Wesley Peterson (74), Professor of Information and
Computer Sciences, University of Hawaii at Manoa, U.S.A., will
receive the Japan Prize in this year’s category of “Information
Technologies”. He contributed to establishment of coding theory
for reliable digital communication, broadcasting and storage.

Dr. Jack L. Strominger (73), Higgins Professor of
Biochemistry, Harvard University, U.S.A., and Dr. Don C.
Wiley (54), John L. Loeb Professor of Biochemistry and
Biophysics, Harvard University, U.S.A., will receive the Japan
Prize in this year’s category of “Molecular Recognition and
Dynamics in Bioscience”. They contributed to the elucidation of
the three-dimensional structures of class I and class II human
histocompatibility antigens and their bound peptides.

These three scientists will be honoured during a prize
presentation ceremony scheduled to be held at the National
Theatre in Tokyo on Wednesday, 28 April 1999. All will receive
a certificate of merit, commemorative medal, and a cash award
of ¥ 50 million for each category.
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JAPAN PRIZE

Information Technologies

Reasons for Award : Establishment of Coding Theory for Reliable
Digital Communication, Broadcasting and Storage

Dr. W. Wesley Peterson (United States of America)
Professor of Information and Computer Sciences, University
of Hawaii at Manoa, Nationality United States of America
Born on 22 April 1924 in Muskegon, Michigan, USA

Digital communication, broadcasting and storage techniques
play fundamental roles in the development of the current
information technology. Dr. W. Wesley Peterson contributed
pioneering research in coding theory, an area of great importance
in digital techniques, and obtained exceptionally significant results.

Dr. Peterson made extremely important contributions to the
progress of digital technology by establishing the fundamental
theory for error-correcting and error-detecting codes that are
indispensable for reliable digital communication, digital
broadcasting, and data storage systems.

The 1961 publication of Error-Correcting Codes is regarded as
the birth of algebraic coding theory, the fundamental theory for
error-correcting codes. Dr. Peterson, in authoring this text,
standardized terminology and notations for representing error-
correcting codes and established the framework of algebraic coding
theory on the basis of modern algebra, which has guided the
development of the theory for encoding and decoding of error-
correcting codes and their implementations.

This “bible” for coding theorists was translated into various
languages and established Dr. Peterson as the “founder of algebraic
coding theory.”

The introduction of modern algebra into electrical engineering
and computer science curricula is mostly the result of Dr.
Peterson's book. Prior to its appearance, engineers had little interest
in modern algebra. His book changed all the by showing that this
was precisely the right theory needed for the very practical
development of error-correcting codes. Modern algebra is now
considered a basic subject for coding theory, cryptoloty, and the
theory of finite-state machines.

The contents of his book are based on his many original research
works, of which the most important are: cyclic redundancy check
(CRC) codes for error detection, first algorithm for decoding BCH
codes, and encoding and decoding circuits based on shift registers.
CRC codes for detection of errors are used in most digital
communication systems and all computer diskettes. At one time
they were used on all computer disk systems, but recently they
have been supplanted by more sophisticated error detection and
error correction systems based on the algebraic concepts that
originated with Dr. Peterson’s work. Dr. Peterson invented the first
practical decoding algorithm for the class of Bose-Chaudhuri-
Hocquenghem codes, which includes the important subclass of
Reed-Solomon codes that are in widespread practical use today for
error correction in compact disk drives and other digital systems.
He also invented practical logical circuits, based on linear shift-
registers, for error detection and correction. These inventions are
exceptionally important contributions to the industrial applications
of error-correcting codes.

His research results contributed significantly to today’s reliable
digital communications, digital broadcasting, and data storage. For
his great achievenments in science and technology, Dr. Peterson is
truly qualified as a Japan Laureate.
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JAPAN PRIZE

Molecular Recognition and Dymnamics in Bioscience

Reasons for Award : Elucidation of the three-dimensional structures
of class I and class II human histocompatibility
antigens and their bound peptides

Dr. Jack L. Strominger (United States of America)
Higgins Professor of Biochemistry, Harvard University
Nationality United States of America
Born on 7 August 1925 in New York City, USA

Dr. Don C. Wiley (United States of America)
John L. Loeb Professor of Biochemistry and Biophysics, Harvard

University Nationality United States of America
Born on 21 October 1944 in Akron, Ohio, USA

Antigen presentation, which ultimately directs immune responses to
microbial and viral pathogens and controls tissue tolerance in organ
transplantation, plays a critical role in the maintenance of human health. Drs.
Jack L. Strominger and Don C. Wiley collaborated in the isolation and
elucidation of the three-dimensional structure of the human histocompatibility
complex (MHC) class I and class IT molecules, the principal structures involved
in mediating immune recognition. Their contribution provided a detailed
understanding of how peptide determinants derived from processed foreign
antigens and self proteins are presented to T lymphocytes (T cells) for the
initiation of an immune response.

It had been shown earlier that T cell antigen receptors (TCRs) recognize a
complex consisting of a peptide determinant, cleaved and processed from
antigen, in association with a class I or class II MHC molecule. This
peptide/MHC complex is formed as a result of fragmentation of proteins within
the antigen-presenting cell. The resulting peptides subsequently associate with
a binding site on the MHC molecule. Although much has been learned about
the mechanisms of antigen processing, as well as T cell functions in response to
antigen recognition, a key issue remained: how do MHC molecules present
peptide antigens to T cells?

Dr. Strominger's laboratory laid the groundwork for structural analyses of the
MHC, when they solubilized human MHC proteins by cleaving them from cell
membranes, and purified specific allotypes of class I molecules from human
lymphoblastoid cell lines. Their work also led to the elucidation of serological
polymorphisms that define the class I molecules. They also described the
domain structure of these molecules, and delineated the location of
polymorphic amino acid residues at specific positions.

These early studies led to the collaboration with Dr. Wiley, resulting in the
crystallization and determination by X-ray crystallograph of the three-
dimensional structure of class I molecules. Their ground-breaking
accomplishment made it possible to visualize for the first time how MHC
molecules interact with peptides and the TRC. In fact, the discovery of the
prominent peptide binding groove, with electron density that hinted at the
location of the peptide itself, immediately clarified years of uncertainty about
how MHC molecules interacted with antigen peptides. The basic principles of
how each MHC molecule in the polymorphic family could bind numerous
peptides of very different sequences were also elaborated in a series of studies,
which described polymorphic pockets in the binding groove that provided
specificity by binding a few anchor residues of peptides, with hydrogen
bonding from their termini to residues conserved in all class I molecules.

The collaborative research led by Drs. Strominger and Wiley has extended
further to the study of human class II MHC molecules. Multiple allotypes of the
major isotype were crystallized and their three dimensional structures
elucidated. It was discovered that, unlike the class I molecule, the peptide
binding cleft is open, so that the peptide extends out both ends.

The seminal contributions of Drs. Strominger and Wiley are fundamental in
understanding the molecular and chemical bases for the functioning of the
immune system. The three-dimensional structures of the class I and class II
MHC molecules opened a wide vista for investigation of autoimmune diseases
which have been linked to specific MHC allotypes. It has also opened a new
avenue of research for the detailed molecular understanding of transplanation
rejection, tumor immunity and the response to foreign pathogens.

In conclusion, the isolation and elucidation of the three dimensional
structures of the MHC molecules by Drs. Strominger and Wiley had a major
impact in both basic and clinical immunology, Their innovative work is one of
the highlights of modern biology, particularly in the context of Molecular
Recognition and Dynamics in Bioscience.
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JAPAN PRIZE

Categories Selected for
The 2000 (16th) Japan Prize

The Science and Technology Foundation of Japan announced
the two categories for the 2000 (16th) Japan Prize, and
determined their definition as follows:

Concepts of the Categories
Category I  City Planning

The people in the world today are increasingly choosing to live in
cities. As a result economic and social acitivities are now more
concentrated in urban centers and their peripheries than ever before.
Thus, city pplanning and related technological fields are becoming
increasingly relevant to the growth and development of mankind.
Further, given current trends, making cities more comfortable for human
settlements and activities, and more harmonized with their surrounding
environments will only become more important in the future.

The term “city planning” is meant to encompass the wide area of
scientific as well as technological research and application in the study
of city development. This field of science includes research into and the
practice of land-use planning, urban and landscape design, urban
environmental planning, urban transport planning, urban facility
planning, urban development and conservation, and human settlements
and housing. Furthermore it includes the examination of relationships
between cities and human society, psychology and consciousness.

Category I Host Defense

Host defense and its medicinal applications are deeply as well as
extensively concerned with the health, welfare and survival of people.
Host defense mechanisms are an old but ever challenging target for
medical science and the application of new technology. Advances in
medical science have always brought the development of a new host
defense-oriented methodology, which further influence and interacts
with medical science to open new innovative vistas, and vice versa.

As a consequence, the term “host defense”, here, will cover the
following relatively wide medical areas at different levels of integration,
that is, infection and infectious diseases, immunology, allergy, stress,
autoimmune diseases, immunodeficiency, vaccines, tumor immunology,
therapeutic transplantation, gene therapy, durg development, and drug
resistance, etc. .

The Japan Prize for the year 2000 will be awarded for outstanding
achievements in the field of medicine and its application to “host
defense” mechanisms.
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JAPAN PRIZE

OUTLINE

The Japan Prize is awarded to the world's scientists and
technologists who have made original and outstanding
achievements and contributed to the advance of science and
technology, thereby furthering the cause for the peace and
prosperity of mankind. In principle, original achievments in
science and technology are given priority during the selection
process. Achievements made in the past also will be considered
for the prize, especially if the significance of the work has
received high acclaim in the recent past. No distinctinctions are
made in regard to nationality, occupation, race, or sex, but only
living persons may be named Japan Prize laureates.

Subiect fields for the prize encompass all categories of science
and technology, with two fields designated for the prize each
year in consideration of developments in science and technology.
In principle, the award is presented to one person per field. Each
Japan Prize laureate receives a certificate of merit and a
commemorative medal. A supplementary cash award of ¥ 50
million is presented per award field. The award is intended for a
single person, in principle, but small groups of researchers are
also eligible.
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Japanese students attend the Nobel Prize
Award Ceremony  —ISTF sends two students to STYSS —

Each year, The Science and Technology Foundation of Japan sends
two Japanese students to the Stockholm International Youth Science
Seminar (SIYSS), sponsored by the Swedish Federation of Young
Scientists and supported by the Nobel Foundation. This year, it sent Mr.
Goichiro Hanaoka of the University of Tokyo and Miss Mikiko Shimizu
of the University of Tsukuba to the SIYSS. Their report follows;

“It was our great honor to be chosen as participants of the
SIYSS by The Science and Technology Foundation of Japan.
We were 30 young scientists from 16 countries and spent a
fulfilling week in Stockholm. Lectures by the laureates and
presentations by the SIYSS participants were so interesting; they
stimulated our own aspirations as young scientists.

Visiting the Swedish Royal Palace and high-tech research
institutions were also valuable experiences for us. Above all, it
was an unforgettable experience to attend the Nobel Prize Award
Ceremony. We were
really impressed by the
moment when the award
was given in return for
all the effort in research
made by those who
devoted their lives to
their work.

A deep and meaning-
ful international exchange
was realized between the
various participants in
the program through
science.We deeply appre-
ciate the Foundation's
generosity in giving us
this special opportunity.”




