Hpigpg i fops

SCIENCE

Publisher: Richard S. Nicholson i
Editor-in-Chief: Daniel E. Koshland, Jr.

Editor: Ellis Rubinstein

Managing Editor: Monica M. Bradford

Deputy Editors: Philip H. Abelson (Engineering and Ap-
plied Sciences); John |. Brauman (Physical Sciences); Tho-
mas R. Cech (Biological Sciences)

KRR B S

Editorial Staff
Assistant Managing Editor: Dawn Bennett
Senior Editors: Eleanore Butz, R. Brooks Hanson, Barbara
Jasny, Katrina L. Kelner, David Lindley, | Llnda J. Miller,
Phillip D. Szuromi, David F. Voss
Associate Editors: Gilbert J. Chin, PameIaJ Hines, Paula
A. Kiberstis, Suki Parks, L. Bryan Ray
Letters: Christine Gilbert, Editor; Steven S. Lapham
Book Reviews: Katherine Livingston, Editor; Annette
Theuring, Assistant Editor; Susan Randolph, Editorial As-
sistant
Contributing Editor: Lawrence |. Grossman
Editing: Lois Schmitt, Valerie Jablow,Senior Copy?:'dltors
Douglas B. Casey, Harry Jach, Erik G. Morris, Christine M.
Pearce
Copy Desk: Ellen E. Murphy, Supervisor; Joi S. Granger,
Beverly Shields, Melissa M. Quackenbos, Kameaka Will-
iams, Assistant
Editorial Support: Sherryf Farmer, Supervisor; Linda
Dienavs, Carolyn Kyle, Michele Listisard, Diane Long, Jen-
nifer Mattson, Patricia M. Moore
Administrative Support: Sylvia Kihara, Charlene King,
Jeanette Prastein
Telephone: 202-326-6501; FAX: 202-289-7562; TDD: 202-
408-7770

News Staff
News Editor: Colin Norman
Features Editor: John M. Benditt
Deputy News Editors: Tim Appenzeller, Joshua Fischman,
Jean Marx, Jeffrey Mervis
News & Comment/Research News Writers: lvan Amato,
Christopher Anderson, Faye Flam, Troy Gately, copy,
Constance Holden, Richard A. Kerr, Eliot Marshall, Richard
Stone, Karen Fox, Intern
U.S. Bureaus: Marcia Barinaga (Berkeley), Jon Cohen
(San Diego), Anne Simon Moffat (Chicago), John Travis
(Boston)
Contributing Correspondents: Joseph Alper, Barry A.
Cipra, Robert Crease, Elizabeth Culotta, Ann Gibbons,
Virginia Morell, Robert Pool, Leslie Roberts, Gary Taubes,
M. Mitchell Waldrop
Administrative Support: Fannie Groom, Jennifer Hodgin
Telephone: 202-326-6500; FAX: 202-371-9227

" Art & Production Staff

Production: James Landry, Director; Wendy K. Shank,
Manager; Lizabeth A. Harman, Assistant Manager;
Laura A. Creveling, Scherraine B. Mack, Linda C. Owens,
Associates

Art: Amy Decker Henry, Director; C. Faber Smith, Asso-
ciate Director; Katharine Sutliff, Scientific lllustrator; Holly
Bishop, Graphics Associate; Elizabeth Carroll, Graphics
Assistant, Leslie Blizard, Assistant

Europe Office
Senior Editor: Richard B. Gallagher
Associate Editor: Jeffrey Williams
News Editor: Daniel Clery
Correspondent: Peter Aldhous
Editorial Associate: Belinda Holden
Business Manager: Julie Eastland
Address: Thoras House, George IV Street, Cambridge,
UK CB2 1HH )
. Telephone: (44) 0223 302067; FAX: (44) 0223-302068
13

‘Science Editorial Board
Charles J. Arntzen John J. Hopfield
Elizabeth E, Bailey F. Clark Howell
David Baltimore Paul A. Marks
J. Michael Bishop Yasutomi Nishizuka
William F. Brinkman Helen M. Ranney
E. Margaret Burbidge Bengt Samuelsson
Pierre-Gilles de Gennes Robert M. Solow
Joseph L. Goldstein Edward C. Stone
Mary L. Good | James D. Watson
Harry B. Gray Richard N. Zare

RTINS

v

TR

EDITORIAL

Pushing at the Envelope

Before the sound barrier was broken, test pilots taking their experimental planes to the
limit would talk about how far they had been able to “poke holés in the envelope.” Similarly,
the Human Genome Project is stretching the limits of the technology and the limits of our
ability to ethically and rationally apply genetic information to our lives. This issue of Science
features a wall chart and an accompanying article, a policy forum, perspectives, and reports
that show different aspects of the progress that has been achieved and the challenges that
remain in this endeavor.

The same sense of exhilaration and purpose that characterlzed the pilots can be seen in
the policy forum written by F. Collins and D. Galas, which sets out goals for the Genome
Project through 1998. Unequivocally, exciting progress has been made in generating genetic
and physical maps and in the identification of disease genes. Included in the new plan is a
firm commitment to sequencing the entire genome and an explicit statement of the impor-

- tance of identifying all of the genes. However, the technology for whole-genome sequencing

is not currently in place and development and innovation will be costly. The authors esti-
mate that sequencing alone will require the immediate outlay of $100 million per year if we
hope to have a complete human sequence by the year 2005. Further discussion of the ramifi-
cations of these goals can be found in the news story by L. Roberts.’

Progress in mapping-genes in model systems has been a source of gratification for the
genome-mapping community. Efforts to map the mouse genome are being propelled by the
value of this animal as a model system for human disorders. Significant portions of the mouse
genome have been conserved in humans, and the mouse has the added advantages of a short
gestation time, the availability of inbred strains, and the ability to control breeding. A major

. goal is to maximize these advantages in combination with the rapidly growing maps'to dissect

out complex multifactorial disorders such as diabetes; opiate addiction, and hypertension. A
chart at the center of this issue of Science represénts the integration of two different maps of
the mouse genome; one based on simple sequence polymorphisms and the other based on

" identified genes. Rather than attempting to show all of the genes that have been mapped, the

authors have focused specifically on mouse-human homologies, which are also described in
the accompanying article by N.G. Copeland and collaborators.
Medical advances that would not-have been posssible without knowledge of the ge-

. nome and imaginative approaches that are being applied to mapping and analysis are.exem-

plified in-the reports section this week. The possibility of gene therapy for hemophilia B in
humans has been made more likely by the results of M.A. Kay et al., who were able to par-
tially correct Factor IX deficiency in hemophilic dogs by gene transfer into the liver. The
ability to visualize restriction endonuclease digestion of DNA fragments as a dynamie process
in the light microscope, as shown by D. C. Schwartz and colleagues, may provide an easier
way to build maps. Finally, in an advance that outflanks some of the limitations of DNA
sequencing, a new approach to protein sequencing is reported by B.T. Chait et al. that could
be rapid, inexpensive, and useful for directly locating sites of posttranslational modification.
There is a tendency, at least on the part of the uninitiated, to take for granted the
ability of our computer systems to incorporate and manipulate data. However, as described by
A. ]. Cuticchia et al., a fundamental challenge to the Human Genome Project is the provi-
sion of “one-stop shopping” to investigators who require the integration of a flood of diverse
information. There are scientific and political barriers to providing this kind of user-friendly
system.
The concept-of trying to break through barriers again comes to mind when one consid-
ers C. T. Caskey’s perspective on presymptomatic diagnosis and the challenges it poses to a
society that has not demonstrated a clear ability to evaluate risks and make reasoned choices.
The potential of the “crystal ball” of genetic analysis is enormous and public education
should be developed so that there is a better understanding of the power of genetics and the
concept of predisposition. The full potential of the technology can certainly not be realized
until therapies for the diagnosed genetic disorders are available. In this time of intense dis-
cussion of health care reform, Caskey’s recommendation for the inclusion of heritable disease
care into our national policy deserves serious attention.
Barbara R. Jasny
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