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EDITORIAL

The Molecule of the Year

The Molecule of the Year is nitric oxide, NO, a molecule of versatility and importance that has
burst onto the scene in many guises. In the atmosphere it is a noxious chemical, but in the body
in small controlled doses it is extraordinarily beneficial. It helps maintain blood pressure by
dilating blood vessels, helps kill foreign invaders in the immune response, is a major biochemi-
cal mediator of penile erections, and is probably a major biochemical component of long-term
memory. These are just a few of its many roles, which are just beginning to be discovered, and
they are discussed in the accompanying Molecule of the Year story (p. 1862). That NO plays
so many roles is not surprising because the same biological second messengers usually are used
in many diverse systems, but a gas was indeed a surprise for an endogenous role, and a labile and
toxic gas even more so. As the first surprise of such an unlikely agent was overcome, the gas as
a messenger seemed logical because it could pass through biological membranes readily and
oxidize foreign substances.

NO’s role in sexual dysfunction, that of impotence, supports further a new liberation
from old mental straitjackets. The future is sure to bring more insights into the effect on complex
processes such as IQQ, bad behavior, and alcoholism by single genes or chemical reactions. Many
people will be happy to learn that some forms of sexual dysfunction may not be caused by
psychiatric disorders or the failure of a marriage but may instead reflect a deficiency in a chemical
reaction that can be compensated for by medical treatment. New research on the role of NO may
also lead to new insights into the loss of memory, which is so debilitating to so many.

This year’s Molecule of the Year once again shows that scientific rewards can come from
pursuing unconventional thinking. The recent presidential election focused on the persistent
question of providing jobs and correcting ailing economies. Hopefully, the political and social
scientists advising our leaders will pursue these problems with the same creativity that charac-
terized the research on NO. The new, the unexpected, and the incongruous will be needed to
address these social problems. In addition, our elected officials as well as the general public
must face unpleasant realities, including the need for the United States to work hard to
maintain its standard of living in a competitive world and the need to be open-minded enough
to welcome unexpected solutions such as gaseous messengers.

Every year Science picks a Molecule of the Year along the lines described in our editorial
of 22 December 1989. Molecule is a term we use to emphasize that we are honoring the
discovery rather than the people who made the discovery, not because people are unimportant
but because many other awards honor the discoverers, and most discoveries involve the
contributions of many people. As in the case of “people prizes,” there are many “runner-up”
discoveries that are extremely important to humanity but, in our opinion, are not yet quite as
developed as our winner. For example, one of our runners-up, the discovery of the structure of
nitrogenase, has no immediate industrial application, but the way enzymes fix nitrogen is
bound to be of great importance to agriculture. As more intense farming and cheaper fuel
become the necessities of the future, better mechanisms for nitrogen fixation become more
important. Enzymes certainly appear to have solved the problem better than man-made
solutions so far. The hope is that the enzyme mechanism and the chemical knowledge can be
combined to make a new solution that will benefit millions. The widespread use of super-
computers is not a sudden event, but the increased utility of this powerful tool in industry and
science for applications such as aircraft design and oil exploration will solve many problems
that were previously beyond approach.

All of the runners-up are discussed in the accompanying story. This year they are an
impressive group ranging from discoveries that are already being applied, such as fetal diagnosis
and treatment (in utero treatment of a fetus to correct its deficiencies and transplanting fetal
tissue to adults with Parkinson’s disease), to those that are now far enough along so that
application seems inevitable, for example, antisense RNA. In addition, there are landmarks such
as the mapping of chromosomes Y and 21, which will certainly lead to medical discoveries, and
the use of magnetic resonance imaging to diagnose medical problems and to locate areas of the
brain identified with specific thought processes. Those who sometimes question the advances
of science should think for a moment about the incredible developments that have slipped into
everyday life without headlines. The Molecule of the Year and the runners-up are a good place
to start for the discoveries that will inevitably make the future better than the past.

Daniel E. Koshland, Jr.
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