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ference that comes from our
solution-oriented field person-
nel. Our detailed customer ser-
vice. Our helpful applications
support. And our on-going
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If this is the kind of support
you'd like for your research, find
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DNA Synthesis Made Easy

The System 1 Plus DNA
Synthesizer is the latest
advancement in DNA synthesis.
It uses the popular IBM-PC as
its interactive graphic controller,
and makes the synthesis of
single-stranded DNA easier than
ever before. Even operators
unfamiliar with DNA synthesis
can move smoothly through
the program.

Easy Sequence Entry

Computer keyboard or light
pen can be used to quickly enter
sequences in the 5’ to 3’ direction.
As bases are selected they appear
on the screen, color-coded and
with proper codon breaks to

The system status
screen is used to start
a synthesis, and can
be easily accessed at
any time.

Sequence name:

It displays the
sequence entered,
with the current
base position
highlighted.

Color-coded lines give
an immediate graphic
display of coupling
efficiency and selected
threshold level is
indicated.

Help is always available 2
simply by touching
this box.

standard
> ¥= :kn anit is in the pause state.

simplify proofing and editing.
Up to 102 bases can be pro-
grammed for long unattended
operation.

Simple Interactive Graphics

If a sequence is entered that
is too long for available reagents,
the BOTTLE STATUS screen
shows which reservoirs need
to be filled. Pump flow rates
can be changed and synthesis
steps can be altered from
the standard program using
PROGRAM ADJUST. At any
time SYSTEM STATUS can
be accessed for real-time display
of synthesis conditions.

Once synthesis has begun,
you can use the IBM-PC for

SYSTEM STATUS

Time remaining: 5.8 hrs.
¥ E BN B B 8C 6P QFQ TGT TIC CGG ICh §

threshold : 1§

adjust

'ﬁﬁmnhnna

other applications, confident

that synthesis will continue as
desired. The Coupling Efficiency
Monitor assures complete
deblocking and coupling at
every step.

Simple to Buy

System 1 Plus makes DNA
synthesis easy, with repetitive
yields greater than 98%, less
than 15-minute cycles, and
low operating costs. Beckman
makes it easy to purchase with
an introductory package that will
surprise you. Ask your Beckman
representative for details, or
write: Beckman Instruments, Inc.,
1050 Page Mill Road, Palo Alto,
CA 94304.

date: @5-31-85

Time remaining in the
synthesis is indicated
to the minute.

As deblocking, conden-
sation, oxidation, and
capping occur, these
boxes fill with color

to match the base being
added.
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(psi)
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[

08 B The screen indicates

268 pressures of the

168 time-proven, low-

8 maintenance HPLC
metering pumps, which

are used for precise
chemical delivery.
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Shuttle retrospectives

VERY aspect of the U.S. space
E program has come under close

scrutiny in the aftermath of the
shuttle disaster. The current national
predicament is ascribed by Van Allen to
a clash between the mythology of space
exploration and the realities of space
acEievement (page 1075). The myths
include the notion that manned is best
and that the future lies in mining, man-
ufacturing, and living in space; the reali-
ties are that the major accomplish-
ments—space exploration, advances in
communications, surveying of earth re-
sources, weather forecasting—have
come through use of unmanned space-
craft. He urges that NASA pursue space
applications of broad practical impor-
tance along with pursuit of knowledge
of the universe and that the agency
resume production of unmanned
launch vehicles. Logsdon describes the
process, including compromises made
along the way, which led to final ap-
proval for the shuttle project (page
1099). He points out that public justifi-
cations and private ones (those used to
get presidential approval) for the pro-
gram were different. Often, long-range
goals took a position secondary to
short-term political considerations: for
instance, approval came at one point
because it meant provision of jobs in
key states in an election year. Further,
funds were not adequate to meet the
program’s needs, in part because pro-
gram aims were poorly enunciated. He
concludes that a long-range national
commitment is essential to the success
of any future U.S. space program.

Solar system dust trails

ORTIONS of cometary orbits are
demarcated by thin trails of dust

that have been detected by the
Infrared Astronomical Satellite (IRAS)
((fage 1115). Large particles of ice and
ebris are ejected at low speeds (meters
per second) as comets pass close to the
sun; the surviving rocky debris then
assumes an orbit nearly identical to that
of the comet from which it was emitted.
Trails arc found both in front of and

30 MAY 1986
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behind comets and represent material
left by the comet during hundreds of
years and many orbits. Sykes et al.
describe the three brightest trails detect-
ed; they correspond to the orbits of
comets Tempel 2, Encke, and Gunn.
Meteor streams that can sometimes be
seen as meteor showers may evolve
from dust trails whose orbits have been
perturbed over time. The IRAS scans
detected about 100 other trails in the
sky; these may define orbital paths of
other periodic comets or may be debris
from recent asteroid collisions.

Sjogren’s syndrome:
genes and antibodies

ENETIC factors determine and
G modulate many diseases, one of

which is severe primary Sjo-
gren’s syndrome (page 1145). This is
thought to be an autoimmune disorder:
the main symptoms—dry mouth and
eyes—result from infiltration of lym-
phocytes into salivary and tear glands,
and enhanced antibody responses are
common to a number of “self” anti-
gens. Harley ¢t al. found that autoanti-
body production is greatest in patients
who have the DQI and DQ2 combina-
tion of alleles (alternative forms of a
gene) at a genetic locus known to affect
many immune functions. The DQ al-
leles code for proteins of the cell sur-
face, and, in DQ1/DQ2 heterozygotes,
it is possible that hybrid molecules,
structurally different from parental mol-
ecules, may be made and viewed as
“foreign” by the immune system. Such
genc complementation was predicted
for the human system from results of
animal studies of a comparable (histo-
compatibility) genetic locus.

Drug separations
S YNTHESIS of a drug frequently

yields a mixture of mirror-image

chemical compounds, only one of
which produces the desired pharmaco-
logic effect (page 1132). Armstrong et
al. describe a technique by which single
highly purified drugs—antihistamines,
diuretics, anticonvulsants, antiestro-

gens, synthetic opiates, and others—can
be separated from such mixtures. High-
performance liquid chromatography is
performed using B-cyclodextrin as the
crucial component of the stationary
phase and solutions of organic and
aqueous solvents as the mobile phase.
Complexes of the drug and B-cyclodex-
trin must form for the separation to
succeed. Side groups on the drug are
key to the separation of mirror images,
but the drug must have at least one
aromatic ring (preferably two) and oth-
er structural elements in order to fit into
the cavity of the B-cyclodextrin mole-
cule. Computer-generated projections
of the complexes that can form and
calculations of the most favorable posi-
tioning (lowest free energy) of drug and
B-cyclodextrin make possible predic-
tions about which separations will work
and which substitutions on B-cyclodex-
trin would improve the separation.

Thymosin for AIDS
vaccine

novel vaccine for AIDS may be

produced from thymosin a;, a

thymic hormone that cross-re-
acts with a component of the AIDS
virus (page 1135). Sarin er al. report
that antibody to thymosin blocks repli-
cation of the AIDS virus that is grow-
ing in a cell line. The virus-thymosin
association was made after an interest-
ing clinical observation by Goldstein
and Naylor. Many clinical signs in AIDS
patients and in children with primary
immunodeficiency diseases (PID) are
similar, but sera of AIDS patients react
strongly with antibody to thymosin
whereas levels of thymosin are de-
pressed in PID patients. Computer-as-
sisted comparisons of protein sequences
indicated that thymosin and the gay
protein of the AIDS virus have about
50% homology over a stretch of 18
amino acids. If thymosin, the gag pro-
tein, or synthetic peptides resembling
their homologous region can be used to
immunize individuals at risk for devel-
oping AIDS (without eliciting immune
reactions against the host’s thymus),
replication of the AIDS virus might be
arrested in infected individuals.
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Induce.

Why Your Next Superspeed
Should Be A Beckman

To help you get your work
done more efficiently, Beckman
keeps improving the quiet,
reliable J2-21Centrifuge Series.

Innovations

There's the Beckman indirect
drive that spins rotors at full
speed while turning the motor
at only half speed for long brush
and motor life. There's a
brushless induction drive with
acceleration and deceleration
times that never vary regardless
of rotor load or drive age. There's
full use of the microprocessor
for advantages such
as the most ‘

precise speed control available—
*10 rpm at any speed.

Performance

The maintenance-free
automatic vacuum system lets
you spin larger-volume rotors at
higher speeds for more through-
put. And the vacuum allows
faster rotor acceleration, quicker
rotor cooling, better temperature
control.

Versatility

J2-21 rotors are superior too.
Among them are the new JA-18
that spins a full liter of sample

(10 x 100 mL) at 18,000 rpm
. (47900 g); the three-
& liter JA-10 that

generates over 30% more
force (12700 g) than similar
rotors; the new JA-18.1 that

lets you run 24 standard micro-
centrifuge tubes at 42,000 g for
greater sample yields; and the
unique JE-6B for counterflow
centrifugation.

The Beckman J2-21 Series—
SUPER! For more information,
request our new brochure.
Beckman Instruments, Spinco
Division, 1050 Page Mill Road,
Palo Alto, CA 94304. Offices in
major cities worldwide.
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How in the World Are We?

hat question is triggered by the current report, State of the World 1986.* The report,

which does not set out to be restful reading, presents a balance sheet calculated to

agitate misgivings regarding national goals, priorities, and public expenditures.
Whatever one thinks of its conclusions, the report serves the public interest in a time of
trillion-dollar annual budgets and even more astonishing levels of national debt.

The message of State of the World 1986 is that global military expenditures are sapping
the capacities of big and small nations to stay solvent and provide the resources needed to
meet basic priorities. It reminds us that for many countries the true threats to security are
not primarily military in nature but rather arise from ecological deterioration, which goes on
at an accelerating rate. The authors dwell on the evidence of vanishing forests, soil depletion,
falling water tables, ruined grasslands, pressures of population on food sources and
economic assets, and the effects of all these interlocked problems on political options and
stabilities.

On the bright side, China emerges as a model for economic development, and there is a
note of optimism in evidence of receding dependence on oil by the industrialized countries.
Still, there is a lot of bad news. If the report reflects the state of much of the world, as it
seems to, the uses of public investment by the more fortunate national economies are
overdue for reevaluation. But the search for solutions would only begin, not end, if the arms
race and militarization budgets were rolled back. The open question, no less problematical
than the route to disarmament, would be whether the Western democracies would willingly
and generously transfer defense savings to a decade of ecological rescue efforts, and whether
for their part the Soviets would do the same in the face of their own dismal domestic
miseries and failures. We have found out that economists have a point when they tell us that
tax resources are not fungible. Taxes levied to support high national security outlays are not
easily reprogrammed or reappropriated to more altruistic purposes in like amounts, certainly
not while a huge public debt sits out there or while supply-side nostrums dictate returning
tax money to individuals and corporations for the sake of the stimulating consumption,
investment, and employment. In its sharpest form the trade-off problem leaves the area of
economics and falls squarely into that of politics. We have to wonder whether a public
inured to sacrificing for nuclear and conventional deterrence could be persuaded that the
national security calls for proportional sacrifice to forestall a global firestorm arising from
ecological collapse and its accompanying human desperation.

The case for the “sustainable society” on the global scale has an irrefutable political and
indeed moral logic. The time constants reinforce it. But the search for workable solutions
does not follow straight lines any more than it does in the instance of the intricate dilemmas
posed by terrorism, the rise of Islamic activism, or mutual superpower distrust. As the late
Robert Lovett once noted, the foul-up factor is built into the making of choices in an open
society, and it is there for very good reasons.

The state of the world deserves a lot of thinking, and the report that has provoked these
reflections is profoundly disturbing. It throws perspective onto the limitations of policy
planning on the very large and elongated scale. We, and not we alone, come up well short of
having the available political technology to match the state of the world’s problems on the
eve of the third millenium. And for all the fanfare and pretentiousness, the planned
economies are in no better shape, laden as they are with ideological baggage. Where the
Worldwatch study points us wisely is toward much stronger and better-supported interdisci-
plinary monitoring of indicators that bear on the chances for progressing toward a
sustainable society. This much, at least, can be agreed to.

Within AAAS itself, a new interdisciplinary program on population, resources, and the
environment, supported by foundations, is moving ahead. We mean to give it the best we
have; for we, too, have our eyes on the state of the world —WiLLiAM D. CAREY

*L. R. Brown et al., State of the World 1986, A Worldwatch Institute Repovt on Progress Toward a Sustainable Society
(Norton, New York, 1986).
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LIFIZ SCHENCIZ
SUPPLIES & CONSUMARLIZS:

If we hear from you today,
your order will be gone tomor-
row. Into the pipeline and on
its way in 24 hours or less.

In fact, were up and running
fast enough to ship within one
day 99% of the time. And that
will go a long way towards help-
ing you stay up and running.
Call our Toil-Free Number.

Not only does it take less
time to receive the supplies and
consumables you've ordered,
it takes less time to order them
in the first place.

Because instead of making
multiple calls to multiple order
desks, one call lets you order
every item we offer.

And nobody offers more.
We're in the book.

The Beckman Life Science
Supplies and Consumables Cat-
alog contains more than 1500
items, including proprietary
items, Quick-Seal® centrifuge
tubes and Ultraffinity™EP col-
umns, to name but a few.

Everything inthe 44
book has to meet &
our stringent 4
standards. So &
you can be
assured
that your
projects will ™
be enhanced by
high quality sup-
plies and consumables.

Youwon'tbeheld
up byhighpriceseither,
because Beckmans supplies
and consumables are com-
petitively priced. And purchas-
ing agreements for volume
ordering can make your total
cost even lower.
Our massive catalog is free.

To get your free copy of
the Beckman Life Science
Supplies and Consumables
Catalog, just fill in the coupon
and mail it to us. Well send you
your copy post haste.

Outside United States, con-
tact your local Beckman office.

Please send me my
Beckman Life Science
Supplies and Con-
sumables Catalog
Post Haste!

Name:

Institution:

Address:

|

I

|

’ City:
State: Zip:

l Country:

|

|

|

Mail to:

Beckman Instruments, Inc.
Mail Station E-33-D

2500 Harbor Boulevard
Fullerton, CA, U S.A.

©1986, Beckman Instruments, Inc

We're with you every step of the way.

BECKMAN
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Administration of Research

Never have I seen so sad, and so ominous,
a juxtaposition of views as in the issue of 25
April, in which the editorial “A time for
steadiness” by Provost Cornelius J. Pings of
the University of Southern California
(p. 437) is followed by a letter from Profes-
sor Joseph Arditti of the University of Cali-
fornia, Irvine (p. 439). -

The Provost—who happens also to be a
distinguished scientist—calls attention to
the effort of the Office of Management and
Budget (OMB) “unilaterally, and funda-
mentally” to change the rules of partnership
between government and the universities, a
relationship that has been the main source of
preeminence of American science. His argu-
ment and his plea are themselves examples of
the “steadiness” which is referred to in the
editorial’s title.

Were one to stop at the editorial page,
one might conclude that Pings speaks for
the universities. But on the next page of text
is Arditti’s letter. To be sure he speaks for
himself; but for those who must, by the bad
luck of employment, be close to administra-
tion and research, it has a familiar ring. It
has the sound of many, perhaps even a
majority of, university scientists. Freely but
accurately translated, Arditti’s letter encour-
ages government to proceed as announced:
to make new and Draconian rules for fund-
ing the indirect cost of research. He depicts
science administration in the universities as
shot through with misfeasance, with
bureaucrats fattening upon “inflated sala-
ries.” He implies that administration is para-
sitic upon working scientists who must
bring in the cash in order to survive. He
goes further: encouraging OMB to proceed
by fiat, he urges new rules and enhanced
scrutiny in order to prevent the universities
from collecting unearned tribute “under
other guises.”

As between these two points of view there

Lactate Dehydrogenase by Hydro-
phobic Interaction Chromatography

Activity
Recovery
Units/mL
Absorbance

is no possible accommodation, yet they co-
exist throughout the system of academic
research. Pings does not, therefore, speak
for the system. Neither, perhaps, does Ar-
ditti, but his speech is heard more often on
the campus.

The problem is that, while some academic
administrators—certainly not all—are or
were serious scholars and understand the
complexities of research, very few full-time
scholars know anything about the finances
and management of the institutions they
work in. That situation (which I see little
hope of rectifying, given what else faculty
have to do merely to stay current as investi-
gators) is the basis of a deplorable new
alliance of government accountants with
university faculty. It should be receiving
urgent attention within the universities from
that handful of administrators and profes-
sors who know something of both worlds.

PauL R. Gross

Office of the Director,

Marine Biological Laboratory,
Woods Hole, MA 02543




Animal Models in Research

Constance Holden (News & Comment
11 April, p. 147) points to the negative
impact on biomedical research from compli-
ance with the new amendments to the Ani-
mal Welfare Act and continuing pressure
from the animal welfare movement. Animal
care committees, extensive record-keeping
and reporting requirements, frequent labo-
ratory inspections, and modified animal fa-
cilities will clearly translate into higher ad-
ministrative costs for biomedical research
and higher costs for health care. Legislators
have apparently found this acceptable. The
adverse consequences to our society may,
however, be more profound than most sci-
entists and policy-makers realize.

The most important and inadequately ad-
dressed public policy issue is the impact the
new law will have on narrowing the U.S.
lead in biomedicine. The law will certainly
slow down the whole process of biomedical
research and direct it away from practical
end points. These are ominous signs for the

United States, which has been the world’s
premier generator of biomedical knowledge
and useful medical products for the benefit
of humans and animals.

In government and university labora-
tories, the shift of funds from direct research
to indirect administrative costs will predict-
ably slow the generation of new knowledge.
This occurs at a time when the fiscal year
1987 budget of the National Institutes of
Health represents a cut in funding, Gramm-
Rudman-Hollings will result in further cuts,
and the Office of Management and Budget
is acting to cap the percent of indirect costs
of research that universities can charge to
government grants. Furthermore, the bal-
ance between in vivo and in vitro experi-
ments will not be determined by their per-
ceived usefulness in providing essential in-
sights into biology, but will be driven in-
creasingly by extraneous factors such as
regulation. Fewer academic research pro-
grams will use animals, and fewer students
will be trained in animal studies than may be
optimum for advancing biomedicine. In her

18 April article (Research News, p. 309),
Deborah Barnes describes some valuable
animal models whose continuing availability
to science has already been threatened.

For society to benefit from biomedical
research, a strong health-care industry is
essential. In addition to generating basic
information, it performs the pivotal func-
tion of translating knowledge into products.
The viability of the industry is only possible
if its technology is protected by patents that
allow the recovery of the huge investments
necessary for innovation. If procedural bur-
dens imposed upon research result in a delay
of weeks or even 1 day in obtaining results
and submitting a patent application, a loss
of patent rights to a competitor is incurred.
Being second simply translates into a wasted
R&D investment. When a foreign competi-
tor receives the patent, the U.S. work can-
not be rewarded, and our nation becomes a
loser in the worldwide competitiveness are-
na.

Policy-makers should now consider how
much of the U.S. lead in biomedicine they
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AAAS-WESTINGHOUSE

SCIENCE JOURNALISM

AWARDS

he AAAS-Westinghouse Science Journalism Awards recognize
oufstanding reporting on the sciences and their engineering and
technological applications Cexcluding medicine), in newspapers and
general circulation magazines and on radio and television.

Entries are judged on the basis of their initiative, originality, scientific
accuracy, clarity of inferpretation, and value in promoting a better
understanding of science by the public.

Five awards of $1,000 each are made in the categories of: over 100,000
daily circulation newspapers; under 100,000 circulation newspapers;
general circulation magazines; radio; and television.

The 1986 Contest Year is 1 January—231 October. All entries must be
postmarked before midnight, 14 November 1980.

The 1986 Awards will be presented at the National Association of Science
Writers” banquet during the Annual Meeting of the American Association
for the Advancement of Science in Chicago in February 1987.

The Awards are administered by the American Association for the
Advancement of Science under a grant from the Westinghouse
Educational Foundation.

For further information and entry forms, contact the AAAS Office of Communications, 1333 H Street,
N.W., Washington, D.C. 20005 or call (202) 320-6440.
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The System 7300 from
- Beckman features a new dual-

channel data system that offers

you important new capabilities
for amino acid analysis.
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