American A ion for the Ad t of Sci

Science serves its readers as a forum for the presentation and
discussion of important issues related to the advancement of
science, including the presentation of minority or conflicting
points of view, rather than by publishing only material on which
a consensus has been reached. Accordingly, all articles
published in Science—including editorials, news and comment,
and book reviews—are signed and reflect the individual views
of the authors and not official points of view adopted by the
AAAS or the institutions with which the authors are affiliated.

Publisher: Richard S. Nicholson

Editor: Daniel E. Koshland, Jr.

Deputy Editor: Ellis Rubinstein

Managing Editor: Monica M. Bradford

International Editor: Alun Anderson

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

EDITORIAL STAFF

Assistant Managing Editor: Dawn Bennett

Senior Editors: Eleanare Butz, Martha Coleman, Barbara
Jasny, Katrina L. Kelner, Phillip D. Szuromi, David F. Voss
Associate Editors: R. Brooks Hanson, Pamela J. Hines, Kelly
LaMarco, Linda J. Miller, L. Bryan Ray

Letters: Christine Gilbert, editor; Steven S. Lapham

Book Reviews: Katherine Livingston, editor; Teresa Fryberger
Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Julie W. Albers,
Denise Gipson, Steven Powell

Copy Desk: Joi S. Granger, Margaret E. Gray, Beverly Shields
Production: James Landry, Director; Wendy K. Shank,
Manager; Catherine S. Siskos, Assistant Manager; Scherraine
Mack, Associate; Linda C. Owens, Macintosh Operator

Art: Amy Decker Henry, Director; Julie Cherry, Assistant
Director; Diana DeFrancesco, Associate; Holly Bishop,
Graphics Assistant

Systems Analyst: William Carter

NEWS STAFF

Managing News Editor: Colin Norman

Deputy News Editors: Tim Appenzeller, John M. Benditt,
Jean Marx

News and Comment/Research News: lvan Amato, Faye
Flam, Troy Gately (copy), Ann Gibbons, David P. Hamilton,
Constance Holden, Richard A. Kerr, Eliot Marshall, Joseph
Palca, Leslie Roberts, Richard Stone

Bureaus: Marcia Barinaga (West Coast), Michelle Hoffman
(Northeast), Anne Simon Moffat (Midwest)

Contributing Correspondents: Joseph Alper, Jeremy
Cherfas, Barry A. Cipra, Robert Crease, Elizabeth Culotta, M.
Mitchell Waldrop, Karen Wright

BUSINESS STAFF

Marketing Director: Beth Rosner

Circulation Director: Michael Spinella
Fulfillment Manager: Marlene Zendell

Financial Analyst: Deborah Rivera-Wienhold
Classified Advertising Supervisor: Michele Pearl

" 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
Employment Sales Manager: Edward C. Keller
Sales: New York, NY 10036: J. Kevin Henebry, 1515
Broadway (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 pages 35-37 of the
4 January 1991 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005.
Telephone: 202-326-6500. London office: 071-494-0062.
Adbvertising 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. Science: 202-326-6500. Other AAAS Programs: 202-
326-6400.

11 OCTOBER 1991

11 OCTOBER 1991
VOLUME 254
NUMBER 5029
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Flying into the Future

his cover of Science shows a fly providing the support system for a hang-gliding

man. It provides a symbol for the symbiotic relationship between studies on

humans and the model systems in less complex taxa such as fruit flies, yeast, and
bacteria. Because humans are not available for the genetic engineering, tissue homogeniz-
ing, cell cycle interruptions, and other manipulations on which modern biology has
depended, other species provided the experimental material with which the genetic code
was unraveled, the enzymes involved in glycolysis were isolated, and the genes involved in
development were tested. Although these organisms were interesting in themselves, the
value of their biology was enhanced when it became apparent that all living things are more
alike than they are different. A molecular biologist might say, “If you’ve seen one species,
you’ve seen them all.”

That statement is, of course, a gross oversimplification because the differences between
species are not only interesting but highly relevant to such modern problems as extrapo-
lating rat carcinogenesis tests to human disease prevention. The similarities are still striking,
however. The homeobox, part of the control mechanism for organization during develop-
ment, was initially discovered in fruit fly research when mutant flies with legs growing out
of their heads were observed and similar genes were subsequently discovered in other
organisms. Because homeotic mutants in humans would usually die in utero, the fly has
become one example of a model system for exploring biology that is relevant but difficult,
illegal, or impossible to study in humans. More than 400 genes have already been identified
that are highly similar in the human and the fly and there will be many more. Because the
fruit fly has 165 megabases of DNA in contrast to the 3000 megabases of human DNA, the
fly is obviously a far simpler organism to study and manipulate. However, it is sufficiently
complicated that it can mimic many of the behavioral and biological aspects of its more
complex counterparts. Anyone with a flyswatter knows that the flight information and
landing computation of a fly would elicit the admiration of any flight controller. The
learning and memory of a fly are fleeting and not likely to get a fly through first grade, but
they exist and can be manipulated genetically and biochemically.

The identification of genes in Drosophila and its uses as an experimental tool are
described by Merriam, Ashburner, Hartl, and Kafatos. The information on the advances in
the human genome map since last year and a summary of mapping and sequencing in the
fruit fly are shown in a wall chart elucidated by a team of experts under the leadership of
Senior Editor Barbara Jasny. Some legal problems are discussed by Leslie Roberts, and a
pullout section on databases is included. The importance of getting the information into
databases and the need for money and incentives to make these databases up to date is
discussed by Pearson and co-workers in a Perspective. By means of iew technologies, many
being developed for the Human Genome Initiative, the sequencing and mapping of the
fruit fly should advance greatly in the next few years, a great boon to research in Drosophila.
Thus, contrary to some critics, the Human Genome Initiative, with its technological and
intellectual advances, should provide benefits to the study of other biological systems.

The converse is also true. Already we learn a great deal about the human from our
understanding of the biodiversity, morphology, and behavior of what are frequently called
“lower” species. That will become increasingly true as previously uncharted regions of the
human genome are subjected to the new technologies. Some of the genes will be
immediately recognized by their sequence similarities to genes in other organisms such as
the fly. The symbiotic relationship between the information from the fly and other species
to the human genome is a powerful testimony to the farsightedness of the National
Institutes of Health in funding research in all species.

When grants are written on studies of such systems as yeast, nematodes, bacteria, and
Drosophila, it is the practice to explain how the work will relate to human health, which
is the justification for the National Institutes of Health. The Human Genome Initiative is
thus a logical ‘closing of the loop that relates the biology of other species to human health.
There is some argument about how fast or how efficiently this project might proceed, but
there is no doubt that the mutual information exchange between scientists studying humans
and those studying other organisms is to the advantage of all.—DANIEL E. KOSHLAND, JR.
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