American A lation for the Ad! t of Sci
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
flicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, all ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: Richard S. Nicholson
Editor: Daniel E. Koshland, Jr.
Deputy Editor: Ellis Rubinstein
Managing Editor: Monica M. Bradford

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences); Thomas R.
Cech (Biological Sciences)

EDITORIAL STAFF

Senlor Editors: Eleanore Butz, Martha Coleman, Barbara
Jasny, Katrina L. Kelner, Phillip D. Szuromi, David F. Voss
Assoclate Editors: R. Brooks Hanson, Pamela J. Hines, Kelly
LaMarco, Linda J. Miller

Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Teresa
Fryberger

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Julianne Hunt,
Patricia L. Moe, Barbara P. Ordway

Copy Desk: Joi S. Granger, Margaret E. Gray, MaryBeth
Shartle, Beverly Shields

Production Director: James Landry

Production Manager: Kathleen C. Fishback

Art Director: Yolanda M. Rook

Assistant Art Director: Julie Cherry

Graphics and Production: Holly Bishop, Catherine S. Siskos
Systems Analyst: William Carter

NEWS STAFF

Managing News Editor: Colin Norman
Correspondent-at-Large: Barbara J. Culliton

Deputy News Editors: John M. Benditt, Jean Marx
News and Comment/Research News: Ann Gibbons, David
P. Hamilton, Constance Holden, Richard A. Kerr, Eliot
Marshall, Joseph Palca, Robert Pool, Leslie Roberts,
M. Mitchell Waldrop

European Correspondent: Jeremy Cherfas

West Coast Correspondent: Marcia Barinaga

Ci ing Cor d Barry A. Cipra, Robert

P

Crease, Karen Wright

BUSINESS STAFF

Marketing Director: Beth Rosner

Circulation Director: Michael Spinella

Fulflliment Manager: Marlene Zendell

Business Staft Manager: Deborah Rivera-Wienhold
Classified Advertising Supervisor: Amie Charlene King

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

Employ Sales Manager: Edward C. Keller

Sales: New York, NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873); Hoffman Estates, IL
60195: Jack Ryan, 525 W. Higgins Rd. (708-885-8675); San
Jose, CA 95112: Bob Brindley, 310 S. 16th St. (408-998-
4690); Dorset, VT 05251: Fred W. Dieffenbach, Kent Hill Rd.
(802-867-5581); Damascus, MD 20872: Rick Sommer, 11318
Kings Valley Dr. (301-972-9270); U.K., Europe: Nick Jones,
+44(0647)52918; Telex 42513; FAX (0647) 52053.

Information for contributors appears on page Xl of the

29 June 1990 issue. Editorial correspondence, including
requests for permission to reprint and reprint orders, should
be sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500. Advertising correspondence should
be sent to Tenth Floor, 1515 Broadway, New York, NY 10036.
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO,
or FAX 212-382-3725. Subscription/Member Benefits
Questions: 202-326-6417.

12 OCTOBER 1990

12 OCTOBER 1990
VOLUME 250
NUMBER 4978

SCIENCE

The Rational Approach to the Irrational

ast week a crazed gunman terrorized hostages in a bar in Berkeley, killing one and

wounding many others. Homicidal maniacs have appeared in all cultures over the

entire length of human history. Society’s modern response to their chaotic behavior
has most often been a diligent search of their childhoods, as though understanding their
upbringing and circumstances would explain their aberrant actions. There is nothing wrong
with that kind of investigation, and in some cases history and environment will reveal clues.
However, it is time the world recognized that the brain is an organ like other organs—the
kidney, the lung, the heart—and that it can go wrong not only as the result of abuse, but also
because of hereditary defects utterly unrelated to environmental influences. Some inherent
defects may be exacerbated by environmental conditions, but the irrational output of a faulty
brain is like the faulty wiring of a computer, in which failure is caused not by the information
fed into the computer, but by incorrect processing of that information after it enters the
black box.

This issue of Science is illustrative of the kinds of research that can offer great help to
society in this area. Today research in the neurosciences is flourishing, as exemplified by
eight reports that span the area from molecular manipulation of ion channels to a study of
primate behavior to a study of human twins. This rapid progress is aided by advances in the
social sciences in general and the advent of three major new tools. The first is genetic
engineering, and the second, the noninvasive physical probes for imaging the brain. The
third is the Human Genome Project, which will provide information of particular value to
the study of the neurosciences. The ability to combine analyses of structural changes in the
genome with family histories has already provided valuable insights into neurological
disorders, of which Huntington’s disease, neurofibromatosis, and Alzheimer’s disease are
only a few examples. There are legitimate arguments in regard to how fast such a project
should go or how it should be administered, but there seems to be little doubt that it will
help in the mental health area. Schizophrenia (the disease from which the Berkeley gunman
is thought to have suffered) and other major mental illnesses can have a multigenic origin.
A sequenced human genome will be a very important tool for understanding this precise
category of diseases.

As a special feature in this issue, Science presents a human genome map that can be used
as a wall chart, together with an accompanying article by J. C. Stephens et al. This map,
which records the state of the art in sequencing, mapping, probes, and polymorphisms will
not only allow researchers in the field to identify their own particular opportunities, but keep
others abreast of the rapid advances in this area. An article in the Research News section
illustrates the history that has brought us to this point in discovery. Technological advances
in genome analysis are also described in scientific papers in this issue.

As we extend the life expectancy of individuals and provide cures for infectious diseases,
the affliction of mental disease becomes more glaring. Advancing research can cure some
fraction of these illnesses. It may also provide predictive diagnoses to distinguish those who
are severely ill from those who merely represent harmless aberrations from the norms of
society. The article on identical twins reared apart shows that some physiological and
psychological traits are inherited; however, this does not minimize the influences of
environment and motivation. While some inherited illnesses cannot be alleviated without a
biochemical cure, in others there is only a tendency to disease, which can be ameliorated or
prevented by a helpful environment.

The combination of new tools may not only let us help in reducing crime, but also aid
some of our most disadvantaged citizens, the mentally ill. Although increased funding of
mental health centers, stricter gun control, increased supervision of the mentally unbalanced,
or higher standards for probation officers may be desirable, they are Band-Aid remedies. In
the long run, the solution will be found in the knowledge required to produce accurate
diagnoses and cures. The research to provide that knowledge will be far cheaper, and the
results much fairer, than Draconian law enforcement.—DANIEL E. KOSHLAND, JR.
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