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Need high quality DNA?

The Model 380B
Single Column
DNA Synthesizer.

The Model 381A
DNA Synthesizer.

The Model 380B
Three Column
DNA Synthesizer.
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Here are three proven DNA Synthesizers
that deliver quality results, economically.

Choose Maximum Throughput

The Model 380B with 3-column capability
allows simultaneous synthesis of three different
oligonucleotides. This versatile instrument fea-
tures independent operation of each column,
programmable deprotection during synthesis and
user-selectable automatic cleavage.

...Or Upgradeability

The 380B single-column synthesizer pro-
vides an initial cost savings yet also has complete
user programmability of cycles and functions. Up
to 150 sequences can be stored on a single disk.
When your laboratory requires higher throughput,
this instrument can be easily upgraded to full
3-column capability.

...Or a Lower Price

All the high-yield performance of the 380B
series is available in the Model 381A. This cost
effective, fully programmable, single-column syn-
thesizer even allows production of mixed probes
without any premixing of bases. The addition of
unusual bases can also be automated. The 381A,
a remarkable performance/price value, is avail-
able for immediate delivery.

Performance, Versatility and
Multiple-Scale Economy

Each of these synthesizers produces equally
high purity DNA. Probes can frequently be used
without purification; whole genes can be con-
structed with longer fragments requiring fewer
purifications and ligations. Users can select the

proven, high-yield phosphoramidite chemistry
using either methoxy or B-cyanoethyl derivatives.

Synthesis columns range from a nominal
0.2 pmol to 10 umol. Users can economically
produce, in single runs, very small amounts for
proges and primers or up to 10 wmol for physical
studies.

Proven Reliability of Complete Instrument-
Reagent Systems

Each synthesizer is part of a complete instru-
ment-reagent system designed for optimum per-
formance. More than 8,000 syntheses are done
each month on Applied Biosystems synthesizers.
The highest purity reagents available, in-lab train-
ing and precision design contribute to the excep-
tional reliability reported by users. In addition to
responsive service everywhere, each user has ac-
cess to our DNA synthesis technical support group—
the largest in the world.

If There is More You Need to Know

A local applied Biosystems representative
has the data to help you select the most cost-
effective DNA synthesizer for your laboratory.
For more information, contact the nearest office
listed below.

Sales and Service Worldwide: U.S.A. 850 Lincoln Centre Drive, Foster City, California 94404 U.S.A., Tel. (415) 570-6667, (800) 874-9868, in Calif. (800) 831-3582, Telex 470052
U.K. Birchwood Science Park, Warrington, Cheshire, U.K., Tel 925-825650, Telex 629611 « W. Germany Robert Koch Strasse 16, 6108 Weiterstadt, BR.D,, Tel. 6151-87940, Telex 4197318
Australia Suite 2, 1401 Burke Road KEW, Victoria, Australia 3101, Tel. (03) 859-9571 - France B.P. 50086, 13 rue de la Perdix, Z.A.C. Paris NORD I, 95948 Roissy, Charles de Gaulle,
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Energy crisis

OMETIME in the 1990s the United

States is likely to experience an-

other cnergy crisis (page 1467).
Oil production in Saudi Arabia in-
ercascd dramatically in 1985 and, by
1986, this caused a plunge in prices in
the world oil market; the exploration
and production capabilities of the high-
cost U.S. oil and gas industrics were
then dramatically compromised and
have now recached a new post-World
War II low. The looming crisis could be
slowed or reversed if oil import fees and
oil import quotas were imposed, tax
incentives were given for domestic ex-
ploration and production, renewed cf-
forts were made to identify and substi-
tute alternative cnergy sources for oil
and gas, and available resources were
better conserved. Hirsch argues, how-
ever, that it is unlikely that such mea-
sures will be instituted in time to avert a
crisis, because the U.S. government and
the oil and gas industries are oriented
toward short-term and cheap answers
to problems that nced time, money, and
sophisticated solutions. The U.S. de-
pendence on foreign oil will soon ex-
ceed 50%. In the absence of ameliora-
tive steps, U.S. energy sccurity will
continue growing weaker; cnergy sc-
curity then becomes vulnerable once
again to being hostage to the will of the
OPEC nations, as they scek to regain
control of world oil markets.

Guest stars and gamma-
ray sources

UEST stars, as Chinesc obscrvers

called them, occasionally ap-

peared in the sky in ancient
times; today, such objects are called
supernovac (page 1485). Where once
there was only a star, a startlingly bright
object (sometimes a million times as
bright as the original star) appcars for a
brief time and then fades. Written ac-
counts uncovered in ancient Chinese
documents—one on an oracle bone and
the other in a dynastic record—chroni-
cle the appearance of guest stars in the
14th century B.C. and in A.D. 1230;

20 MARCH 1987

SCIENCE

the approximate position in the sky was
recorded for cach of these guest stars. In
recent times, cvidence has been mount-
ing that supcrnova explosions can leave
behind neutron stars that emit gamma
rays, some of which may pulsate (pul-
sars). Twenty-five sources of such gam-
ma rays have been detected in the cos-
mos by the European satellite COS B,
and two are near the recorded locations
of the ancient guest stars. Wang there-
fore speculates that these two gamma-
ray sources may be ncutron stars that
were left behind by the ancient superno-
va cvents.

Octanucleotide enhances
gene transcription

string of eight nucleotides

with an unvarying sequence

(ATTTGCAT) assists in the
transcription of certain genes into mes-
senger RNA molecules (page 1498).
This octanucleotide has been found in
the DNA regions that promote expres-
sion of genes for immunoglobulin light
chains, small nuclear RNA, a specific
nuclear protein, a histone, and immu-
noglobulin heavy chains (where its ori-
entation is inverted). Rigid conserva-
tion of this scquence in the diverse
specics and cell types in which it is
found indicates that this octanucleotide
is carrying out a crucial function. Pars-
low et al. report that the octanucleotide
is also found in the promoter region of
the gene for thymidine kinase in herpes
simplex viruses. Plasmids were con-
structed that contained promoter sc-
quences having or lacking the octanu-
cleotide and enhancer sequences from
various sources; an indicator enzyme
(chloramphenicol  acetyltransferase of
bacteria) signaled when gene expression
had occurred. Octanucleotides worked
in concert with kappa immunoglobulin
light chain enhancers to promotc gene
transcription; transcription was not in-
creased when octanucleotides were jux-
taposcd with an unrelated enhancer.
Thus, onc of the octanucleotide’s func-
tions may be to help specific pairs of
cnhancers and promoters to work coor-
dinatclv.

Antibodies to reverse
transcriptase in AIDS

OME asymptomatic carriers of the

AIDS virus develop antibodics

that neutralize the activity of an
enzyme, reverse transcriptase (RT), that
is made by the AIDS virus; later, when
these individuals show signs of AIDS or
AIDS-related complex, this antibody
activity can no longer be detected (page
1501). Laurence et al. noted the inhibi-
tory cffects of the antibody by mcasur-
ing RT activity in a standard enzyme
assay. Homosexual men who were be-
ing evaluated clinically for several years
retained RT antibody while healthy; the
antibodics disappeared when  discase
symptoms appcared. Whether a causal
rclation between this antibody activity
and control of the virus exists remains
to be seen; nevertheless, this antibody
may serve as a tool for following and
possibly predicting steps in discase pro-
gression.

Parasite life cycle moves
at snail’s pace

PARASITES can have profound cf-

fects on their hosts and can make

them bchave in unusual ways
(page 1509). Curtis found that snails
(Ilyanassa obsoleta), which live on sand
flats along the Delaware shore, will
crawl upward onto sandbars and beach-
cs during the high tide if they are
infected with trematodes (Gynaecotyla
adunca); snails that are not infected stay
on the flats. Induction of snail move-
meht onto the beach may be a mecha-
nism by which infecting parasites have
solved one of the problems they face in
carrying out their complete life cycle—
the need to shift from an aquatic to a
terrestrial host. The snails apparently
relcase the larval forms of the trema-
todes that next encyst in intermediate
hosts such as beach hoppers and fiddler
crabs. Later shorebirds may cat these
intermediate  hosts and, within the
birds, the trematodes attain sexual ma-
turity. Eventually trematode cggs are
rcleased by the birds and the cycle can
begin again.
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The Alton Ochsner Award
Relating Smoking and [Tealth

Award Donor:
Merrell Dow Pharmaceuticals Inc.

Institutional Sponsor:
Alton Ochsner Medical Foundation

Purpose:

An annual award of $15,000 will be given to one or more clinicians and/or basic science investigators, without regard to
age, race, sex or nationality, for outstanding and exemplary work relating tobacco consumption and health. This work
may be clinical, fundamental, epidemiological or preventive in nature.

Nominations:

Nominations are to be made by a letter that outlines briefly the work and major contributions to the field. The nomination is
to be supported by the candidate’s curriculum vitae and bibliography (citing the major publications), at least two letters of
support from outside the candidate’s institution, and at least three reprints of major contributions. All material is to be
submitted in octuplicate, and no individual will be considered unless the supporting documentation is complete. Any other
supporting documents and letters will be reviewed provided they are also submitted in octuplicate.

Nominations will be solicited from medical schools, Veterans Administration hospitals, and major clinics and research
centers in this country.

There will be no more than three co-awardees for the Alton Ochsner Award in any one year. Nominees not receiving the
Award will be considered for two additional years providing those who nominate the candidate request this in each of the
two successive years.

Selection:

The Selection Committee consists of one member each from the Alton Ochsner Medical Foundation; the fields of
Pulmonary, Cardiology, Surgery, Behavioral Sciences, Epidemiology; and the broad area of scientific achievement. In
making its selection, the Committee will assess the candidate’s impact on this important field of scientific achievement
through the significance of the fundamental or clinical contributions made. No member of the Selection Committee will be
considered for the Award.

Deadline for Nominations: Nominations must be postmarked by April 15, 1987.

Presentation of Award:
The Award will be presented in person, October 27, 1987 at the Annual Assembly of the American College of Chest
Physicians in Atlanta, Georgia.

Mail nominations to: Edward D. Frohlich, M.D.
Vice President for Academic Affairs
Alton Ochsner Medical Foundation
1516 Jefferson Highway
New Orleans, Louisiana 70121



American Association for the Advancement of Science
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: William D. Carey
Editor: Daniel E. Koshland, Jr.

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

EDITORIAL STAFF

Managing Editor: Patricia A. Morgan

Assistant Managing Editors: Nancy J. Hartnagel, John E.
Ringle

Senlor Editors: Eleanore Butz, Ruth Kulstad

Associate Editors: Martha Collins, Barbara Jasny, Katrina L.
Kelner, Edith Meyers, Phillip D. Szuromi, David F. Voss
Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Deborah F.
Washburn

This Week in Science: Ruth Levy Guyer

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Caitilin Gordon,
Mary McDaniel, Barbara E. Patterson

Copy Desk: Lyle L. Green, Sharon Ryan, Beverly Shields,
Anna Victoreen

Production Manager: Karen Schools

Graphics and Production: Holly Bishop, Kathleen Cosimano,
Eleanor Warner
Covers Editor: Grayce Finger

Manuscript Systems Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; Mark H.
Crawford, Constance Holden, Eliot Marshall, Marjorie Sun,
John Walsh .

Research News: Roger Lewin, deputy editor; Deborah M.
Barnes, Richard A. Kerr, Gina Kolata, Jean L. Marx, Arthur L.
Robinson, M. Mitchell Waldrop
E d David Dickson

(d or L

BUSINESS STAFF

Associate Publisher: William M. Miller, 1l
Business Staff Manager: Deborah Rivera-Wienhold
Membership Recruitment: Gwendolyn Huddle
Member and Subscription Records: Ann Ragland
Guide to Biotechnology Products and Instr
Shauna S. Roberts

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Production Manager: Donna Rivera

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

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); Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); San Jose, CA 95112: Bob Brindley, 310 S. 16 St. (408-
998-4690); Dorset, VT 05251: Fred W. Dieffenbach, Kent Hill
Rd. (802-867-5581); Damascus, MD 20872: Rick Sommer,
24808 Shrubbery Hill Ct. (301-972-9270); U K., Europe: Nich-
olas Jones, +44(0647)52918.

Instructions for contributors appears on page xi of the 19 De-
cember 1986 issue. Editorial correspondence, including re-
quests 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, NY 10036. Telephone 212-730-1050 or WU
Telex 968082 SCHERAGO.

20 MARCH 1987

20 MARCH 1987
VOLUME 235
NUMBER 4795

SCIENCE

Nature, Nurture, and Behavior

he recent reports of the chromosomal localization of genes related to Alzheimer’s

disease and manic depression are major discoveries that bring promise of help to

those suffering from these dread mental illnesses. These advances also contribute
important information to the continuing argument about the roles of nature and nurture in
behavior. ‘

Many of the news stories that accompanied the description of the manic-depressive
gene mentioned this new discovery as a watershed in this traditional debate. Although the
recent finding in manic depression is a major advance, it was not a surprise to those who
have followed developments in neurobiology. Seymour Kety’s classical study following
parents and their adopted and biological children in Scandinavian countries provided
evidence that schizophrenia has a hereditary component; he also provided a methodology
that has been used to study other behavioral disorders. These studies, however, met with
major resistance, not only from a large segment of the public but also from many scientists
and doctors who maintained that such behavioral disorders must be due to stress.

In retrospect it is easy to ask how anyone could have doubted the mounting evidence.
The brain is, after all, an organ, like the kidney, the heart, or the liver, and organs are known
to fail because of hereditary factors as well as environmental ones. The answer is probably
that to many people the brain is much more than an organ: it is the center of the poetry, the
sophistication, the special qualities that make human beings an order of magnitude more
complex than the closest related species. To believe that the brain is merely a series of
chemical reactions is to denigrate free will, to remove humans from the responsibility for
their actions, to eliminate the relation between sin and guilt. Moreover, the recent findings
are just the beginning; many other behavioral characteristics have been analyzed by studies
of adopted children and identical twins and by biochemical approaches. Those who dread
complexity will try to reduce the new evidence to the old confrontation of extremes:
chemistry versus free will, heredity versus environment, fate versus responsibility. In fact, the
neurobiological evidence indicates that part of the brain is “hard-wired” in advance of birth
and part is designed to be plastic and learn from experience.

The relation of nature and nurture in manic depression is probably typical of what we
can expect to discover about other behavioral disorders. Some individuals who have normal
genes become overwhelmed by adversity in their environment, sink into depression, and
attempt suicide. At the other extreme, some who have loving parents, ideal schooling, and a
stress-free life are overwhelmed by their internal chemistry and also succumb to depression
and suicidal intentions. Still others are pushed into depression by stresses that are easily
surmounted by individuals with different genetic components. Some of these people will be
helped by drug therapy (in the manic-depressive case, lithium is a highly effective drug with
minimal side effects). Some will be helped by counseling, and some by a combination of the
two.

This picture may seem obvious to a scientist, but our judges, journalists, legislators, and
philosophers have been slow to learn this lesson. When children do not behave, parents or
schools must be at fault. If prisoners are not rehabilitated, prison programs must be
inadequate. If suicides are not prevented, stress must be excessive. Equally simplistic is the
contention that there is no crime, only disease; no guilt, only a bad combination of genes.
The truth is that we are dealing with a very complex problem in which the structure of
society and chemical therapy will play roles. Better schools, a better environment, better
counseling, and better rehabilitation will help some individuals, but not all. Better drugs and
genetic engineering will help others, but not all. It is not going to be easy for those without
scientific training to cope with these complicated relationships even when all the factors are
well understood. It will be even harder while the scientific research is still unfolding.
However, the debate on nature and nurture in regard to behavior is basically over. Both are
involved, and we are going to have to live with that complexity to make our society more
humane for the individual and more civilized for the body politic.

—DAnNIEL E. KOSHLAND, JR.
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