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The Beckman
Answer for

DNA Sequencing
Automation

As DNA sequencing work increases,
so does the need for automation.
Beckman's answer? The Biomek® 1000
Automated Laboratory Workstation.
Single-handedly it automates the frag-
mentation steps of the Sanger/Coulson
protocol for both fluorescent and
radiolabeled sequencing.

Increase Throughput

With the Biomek, you can process

24 templates in under 45 minutes. That's
36,000 base pairs per day!

Eliminate Placement Errors

To process 24 templates requires more
than 450 pipettings —a tedious, error-
prone process. But give the job to
Biomek and each step is performed with
predictable precision, and no place-
ment errors.

Pipette Volumes Down to 1.5 yL.
Essential for your DNA sequencing
work, the Biomek performs micro-
volume pipetting, handling even viscous
solutions with ease.

Call for details! Phone 800/742-2345,

or write to Beckman Instruments, Inc.,
1050 Page Mill Road, Palo Alto, CA
94304. Offices in major cities worldwide.

Figure 1. Autoradiogram of sequence
analyses accomplished on the Biomek
1000 using GemSeq K/RT double-
stranded DNA sequencing system and
Riboprobe Gemini pGEM-3 vector, con-
taining an insert of a known cDNA.

Figure 2. Autoradiogram of sequence
analyses using M13mpl8. Lanes 1-9 were
performed manually, lanes 10-18 were

performed on the Biomek 1000.
A SMITHKLINE BECKMAN COMPANY

GemSeq is a registered trademark of Promega
Biotec. K/RT, Gemini and pGEM are trademarks of
Promega Biotec.

© 1989 Beckman Instruments, Inc.
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covER  The crystal structure of Escherichia coli glutaminyl-tRNA synthetase (in
blue) complexed with tRNAS™ (in red and yellow) and adenosine triphosphate
(ATP, in green). The structure shows that this enzyme recognizes this specific
tRINA and discriminates against the other sixty through extensive interactions with
the acceptor stem and anticodon of the tRNA. See pages 1135 and 1152. [Graphics
by M. A. Rould, J. J. Perona, P. Vogt, and T. A. Steitz, Yale University, New
Haven, Connecticut]
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The Microlab 900 Diluter/Dispenser

THE SOLUTION FOR
EVERY DILUTION.

When you stop to consider all the ways liquids are measured and mixed,
diluted and divided, distributed and dispensed, you start to get some idea of
the solutions the Hamilton Microlab 900 Series offers.

Quite simply, the Microlab 900 performs virtually any liquid transfer
application.

For a price that’s lower than you might think.

Start with a one-syringe, one-valve model for simple dilutions. Add a
second syringe for larger diluent-to-sample ratios. Add a second valve for multiple
reagent additions.

As many as 25 Microlab 900s can be controlled by an external computer
through a standard RS-232C interface.

And all Microlab 900 models are available with a controller that makes it
easy to program and store up to 20 protocols, complete with delivery speeds from
1.7 to 15 seconds, time delays from 1-99 seconds, and volumes from 1uL to 20 mL.

Let us be the solution for your dilution needs. Call (800) 648-5950, or
write to the Hamilton Company, P.O. Box 10030, Reno, Nevada 89520.

HAMILTON

The measure of excellence.

*In U.S. Circle No. 189
In Europe Circle No. 190
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Theory acceptance

TRUE or false? A theory that can
make a prediction is more readily
accepted than one that can only
explain known facts. False, is Brush’s
conclusion, after considering an historic
case—the acceptance of Einstein’s gen-
eral theory of relativity; and, he notes
further, because prediction is not a re-
quirement for theory acceptance, “soft”
science theories—for example, those in
psychoanalysis and evolutionary biolo-
gy—that cxplain but do not predict
should not categorically be dismissed as
inadequate (page 1124). Two phenom-
cna—onc that was predicted in advance
and onc a prior observation—were cen-
tral to acceptance of general relativity.
Einstein predicted that light would be
bent in the sun’s gravitational ficld; in
1919 this prediction was borne out by
measurcments of light bending during
an eclipse. It gained the theory “favor-
able publicity,” bringing it to the atten-
tion of other scientists and the public,
but not acceptance. Stronger support
came from observations of the advance
of Mercury’s perihelion, a gradual shift
in the planet’s orbit; even though this
phenomenon was known before the
theory was formulated, it turned out to
be the more important factor for the
theory’s acceptance.

Complex’s complexity
simplified

NE of the puzzling phenomena

of protein synthesis is how syn-

thetase enzymes discriminate
among physically similar but function-
ally different molecules of transfer RNA
(tRNA). New x-ray crystallofgraphic
data for a complex (cover) of gluta-
minyl-tRNA synthetase (one of the 20
synthetascs that assist in translation of
the genetic code into protein), the spe-
cific tRNA molecule that the enzyme
recognizes, and the power supplier ATP
bring this puzzle closer to solution
(page 1135). Synthctases facilitate the
“charging” of tRNA molecules with the
appropriate amino acid; after being
charged, tRNA molecules go to the
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ribosome and present passenger amino
acids for addition to growing protein
chains. Rould et al. describe the com-
plex’s features and discuss how certain
chemical interactions can account for
the synthetase’s ability to recognize the
“right” tRNA molecule to charge. Per-
ona et al. use the crystal-structurc data
to explain how simple mutations affect-
ing just onc amino acid in the enzyme
result in a reduced ability of the enzyme
to make this discrimination (page
1152). Waldrop cxplains the signifi-
cance of these data for understanding
the workings of the cell’s synthetic ma-
chinery (page 1122).

Ship tracks

HE effects of pollutants on cloud
I structure and function have been
assessed by comparing condi-
tions in pristine clouds over the oceans
with those of “ship tracks,” clouds that
arc modified by emissions from ships.
Radke et al. combined measurements
made from above (by satellites) and
from within (by aircraft flying through
the clouds) to study featurcs of ship
tracks in stratocumulus clouds off the
California coast (page 1146). The
tracks appecar to have becn generated
both by particulate cmissions and by
cmitted gascs that were converted to
particles. The ship tracks altered reflec-
tivity, upwelling radiance, the sizes and
concentration of cloud droplets, and the
liquid-water content of clouds. These
ship track perturbations, which affect
the scattering and absorption of sun-
light and precipitation, are indicators of
what atmospheric pollutants can do.

AZT resistance and
mutant enzymes

ZT may only serve as a stopgap
for the treatment of AIDS: after
about 6 months of AZT therapy,
many patients harbor viruses that show
decrcased  sensitivity to  the drug;
whether these resistant viruses have
clinical significance remains to be seen.
The molecular basis for AZT resistance

appears to be accumulation of three or
four specific point mutations in the
genc that encodes the enzyme reverse
transcriptasc (RT) (page 1155). This
cnzyme is central to the multiplication
and spread of the AIDS virus in infected
hosts; when RT is rendered nonfunc-
tional by AZT, the virus can be con-
tained. Base changes lcading to four
amino acid substitutions were regularly
found in AZT-resistant viruscs; a viral
clonc made to express these replace-
ments  showed strong resistance to
AZT. RT normally has many muta-
tions, and six months scems long for
mutations to accumulate. Larder and
Kemp suggest that the grace period
may reflect the fact that for one of the
substituted amino acids two base
changes arc required. Rapid tests for
identifying AZT resistant strains can
now be designed and used for evaluat-
ing whether the clinical status of pa-
tients and the emergence of AZT-resis-
tant viruses are correlated.

Cell-death receptor?

NE way to determine the func-
O tion of a surface receptor is to

see what happens to the cell
when the receptor is missing. Such an
approach has been taken for deducing
functions of T cell receptors that have
heterodimers of { and m chains (page
1162). (Other T cell receptors have
homodimers of { chains.) Two com-
mon consequences of T cell activa-
tion—interleukin 2 production and
blocking of the cell cycle—occurred as
usual for properly stimulated T hybri-
doma cells that lacked {n molecules. In
contrast, antigen activation of thesc
cells did not cause cells to dic; under the
same conditions, their {n-bearing coun-
terparts die rapidly. Meréep et al. con-
clude that the T cell receptor complex
consists of a number of different func-
tional subunits that induce different re-
sponscs in and by the cells. The {q
receptors appear to have a role in pro-
grammed cell death after activation;
perhaps in vivo these receptors take part
in the climination of self-reactive T
cells. ® RutH LEVY GUYER
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Important news for users of solid phase extraction columns

Save hours of time and improve results
by automating solid phase extraction
with the new ASPEC system

Automate all conditioning,
sample application, washing
and elution steps

Solid phase extraction is a time-
consuming, manually intensive job.
Depending on the protocol, it can take
several hours a day. By automating the
procedure, ASPEC (Automatic Sample
Preparation with Extraction Columns)
frees you for more productive work.
Ideal for most GC and HPLC applica-
tions, ASPEC automates sample
preparation for GC and both sample
preparation and injection for HPLC.

Extraction steps
automated by ASPEC

Pre-stored software for...

e three column conditioning steps
sample application to 108 columns
washing with up to three solvents
application of up to three elution
solvents

* on-line HPLC injection

Programmable steps for...

¢ addition of internal standards

¢ extra column conditioning,
washing or elution

e variable drying time

e sample derivatization or dilution

ASPEC treats every column
identically to assure
reproducible results
Automation with ASPEC also
assures better results. ASPEC
treats every column identi-
cally—and with accuracy— by
eliminating errors that could

Racks hold up to 108 samples, four
solvents and 108 columns

occur in manual liquid handling. The
ASPEC pipettor/dilutor picks up and
delivers sample or solvent with up to
99.5% accuracy and a 0.05%CV.

Built-in software turns
programming into an easy
step-by-step process
Automation sometimes means com-
plication. But not with ASPEC. Three
built-in files prompt you for basic
parameters such as column size and
liquid volumes. Once the parameters
are entered, you can store them for
future use. And when you need to
change parameters, ASPEC makes
that easy, too. You go right to the pa-
rameter you need to change without
re-entering every one.

Pipettor/dilutor assures
accurate liquid
volumes

Unmatched value: no costly
add-ons or consumables;
multiple uses

ASPEC is compatible with all stan-
dard syringe barrel disposable
extraction columns. So there’s no
need to pay a premium for special
columns. And ASPEC comes com-
plete. So there’s no need for special
supplies such as vacuum pumps or
extra modules. What’s more, when
you’re not performing solid phase
extractions, ASPEC works as an auto
sampler/injector to perform dilu-
tions, add internal standards, mix
reagents and inject samples.

To learn more, write for our free
brochure
You can learn more about ASPEC by
requesting a free copy of our new
brochure. And then, if you'd like,
we’ll arrange for a no-obligation
demonstration.
Contact your Gilson
representative. Or
call us toll-free at
800-445-7661 (In
Wisconsin call 608-
L 836-1551),

Keypad and pre-stored
software simplify
programming

Injection valve
provides for automatic
on-line HPLC injection

4 GILSON

Gilson Medical Electronics, Inc., Box 27, 3000 W. Beltline Hwy., Middleton, WI 53562 USA, Tel: 608-836-1551, TLX: 26-5478, FAX: 608-831-4451
Gilson Medical Electronics (France) S.A., 72 rue Gambetta, B.P. No. 45, 95400 Villiers-le-Bel, France, Tel: (33) 1 34.29.50.00, TLX: 606682, FAX: (33) 1 39.94.51.83
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Cleaning Hazardous Waste Sites

ince the inception of the Superfund program, there has been a paucity of completed

clean-ups. But the pace of action is likely to accelerate, leading to requirements for

training and employment of scientists and engineers. Remediation activities could last
30 years or more and cost as much as $500 billion. About half of this would be furnished by
the government and the remainder by private parties who had disposed of their wastes in
common dumps.

The major cost will be incurred in treating abandoned or inactive sites (Superfund
program). Another substantial sum will be spent at government-owned facilities. (Costs of
remediation for the Department of Energy alone have been estimated at $130 billion.) In
the private sector, as many as 375,000 leaking underground tanks have contaminated, or
will contaminate, ground water. Remediation will be difficult and costly.

The Environmental Protection Agency has been ineffective in fulfilling its role as the
key government agency in clean-up matters. Since 1980 more than 31,000 abandoned or
inactive waste sites have been identified. Of these, 1224 have been placed on a National
Priority List. As of early 1989, EPA had initiated studies of approximately 70% of the NPL
sites. Actual remedial action had been begun on only 20% (about 250) of the NPL sites, and
clean-ups had been completed on only 43 of them. The time from site identification to start
of clean-up has averaged 7 to 9 years. Actual clean-ups have required an additional 2 to 3
years. At sites with contaminated ground water, 20 to 40 years more may be spent in
treatment of ground water.

The poor performance of EPA has been due to lack of money and technical expemse
plus an excess of willingness to respond to the headlines of the day. Costs of clean-ups range
up to $1 million an acre, and some sites contain more than a hundred acres. No sites are
identical, and within a given site variable conditions prevail. To conduct cost-effective
remediation requires a highly expert interdisciplinary team, including earth scientists,
chemical engineers, and bioscientists. During the current 5-year Superfund program, EPA
has about $2 billion per year to spend. Responding to criticism, the new EPA administrator
has spurred the formulation of a plan that will provide more money from private parties and
an increase in EPA personnel.

The best hope for a vigorous, innovative program lies in the Department of Energy.
Secretary James D. Watkins, a retired admiral, has the technical and managerial expertise to
make things happen. His organization contains the necessary scientific and engineering
expertise to devise or choose cost-effective means of remediation. Their tasks are demanding.
The DOE is responsible for a total of 3700 sites of which many are no longer active. The
problems at the sites include leaking storage tanks at Hanford that contain high-level
radioactive waste. They also include soil and ground water contaminated by mixtures of
heavy metals, radioactive substances, and hazardous organic liquids. Some of the sites have
been active for more than 40 years, during which the various contaminants were dumped
locally. The pollutants have migrated deep into the soil. Cubic miles of earth have been
contaminated. A recent draft of a DOE report is impressive in its outline of problems and its
mode of organizing to deal with them.*

Contamination of ground water is common to the majority of all waste sites. Insofar as
there have been or will be health effects related to waste sites or leaky tanks, the largest
fraction of them will be due to ingestion of polluted waters. The principal organic
compounds found in leachates are small chlorinated hydrocarbons, benzene, toluene, and
xylenes. Since World War II, more than 40 billion pounds of small chlorinated hydrocar-
bons have been distributed, of which 4 billion pounds or more have been incorporated into
waste sites. Much of that has already been leached. Vast sums of money will be spent in
removing contaminants from ground water. The costs will be determined by the effective-
ness of the technologies employed. Particularly promising is bio-remediation. The costs will
also be determined by answers to the questions, “At what level of contamination is toxicity
negligible? How clean is clean?” —PriLir H. ABELSON

*“Applied rcscarch development, demonstration, testing, and evaluation plan for environmental restoration and waste
management’ (Dcpartmcnt of Energy, Washmgton DC, 1989).
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DIALOG
INTRODUCES ANOTHER
TABLE OF BASIC ELEMENTS
FOR YOUR LAB

There’s no symbol for informationinthe  compound identification to chemical
Periodic Table. Yet nothing could be safety data, property data, substance

more crucial to your research than and substructure.
complete, accurate technical and busi- Then you can expand your focus
ness information. by accessing important, related data

That’s why many chemists consider  that will enable you to look at your work
DIALOG" an essential element in the in a broader context.
modern lab. For example, you can investigate
As the world’s largest online knowl-  patents, competitive projects, new prod-
edgebank, DIALOG gives you access to  uct markets, and worldwide industry

awhole world of critical information. trends. In fact, you can investigate any
Right in your own lab. topic, anytime.

For starters, you can tap into the And you won't have to sacrifice
crucial scientific data. DIALOG has depth for the sake of breadth. DIALOG is

detailed information on everything from  updated continuously, so the data is

always comprehensive and current.
And many citations can be conveniently
retrieved in full text.

Calltoday for more information and
afree Periodic Table Reference Card.
Once you've examined them, you'll see
how DIALOG can become a basic ele-
ment of all your research.

Call us toll free at 800-3-DIALOG,
(800-334-2564). Or request information
by Fax at 415-858-7069.

DI m INFORMATION SERVICES, INC.
A Knight-Ridder Company L®

The world’s largest online knowledgebank.

©1989 Dialog Information Services, Inc., 3460 Hillview Avenue, Palo Alto, California94304. All rightsreservedplALOG isaservicemark of Dialog Information Services, Inc. Registered U.S. Patentand Trademark Office.
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EMBASE -a biomedical
and pharmacological data-
base — gives you access to
the most up-to-date infor-

mation about medical and

drug-related subjects. Our
medical specialists select
and index articles from over
3,500 international bio-

medical journals.

LATEST DEVELOPMENTS

The indexed citations,
most of which have ab-
stracts, are entered into
the EMBASE database. The
throughput time for this
process is less than 30
days. EMBASE provides

ith the t current

T B oun
INFORMATI(JEI\? i‘ EMBASE is managed
SY STEM"'_ | by Excerpta Medica, a di-

vision of Elsevier Science
Publishers, an internation-
ally respected publisher.
This is your guarantee that
the information supplied is
selected with care and
professionally processed.
Every year, 300,000 new
citations are added to EM-
BASE. The database now
contains over 3.5 million
records.

You can directly benefit
by using this up-to-date and
extensive database. Just
access EMBASE via the
usual online information
retrieval systems, which
are updated weekly. The
staff of EMBASE also pro-
vides all the support you
need to ensure maximum
benefit from your use of the
database.

Would you like to be in
the best seat? Then fill in the
coupon immediately and
send it to Excerpta Medica.
We will send you more in-
ﬂ formation or contact you to

i W make an appointment for a
demonstration.

E\/MM[

/ am interested
in EMBASE

[0 Send me more information
[J Please contact me to make an
appointment for a demonstration

Name

Title Department

Institution

Address Country .- ' Postalcode

Elsevier Science Publishers B.V. Excerpta Medica, Molenwerf 1. 1014 AG Amsterdam. The Netherlands.
Elsevier Science Publishers. North American Database Department. 655 Avenue of the Americas. New York, NY 10010.
Excerpta Medica, Ltd., No. 5 Kowa Building. 15 - 23, Nishi-Azabu 4-chome. Minato-ku, Tokyo 106, Japan.

More info in less = time
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Your choice for PCR products —
Perkin-Elmer Cetus.
The PCR technology leader.

Don’t settle for products that try to
imitate the revolutionary DNA Amplifi-
cation System. Ours is the only licensed
and approved system designed ex-
pressly for the patented GeneAmp™
PCR process, pioneered and developed
by Cetus scientists.

PROVEN PCR PERFORMANCE

Our DNA Amplification System
provides you with performance you
can depend on. You'll perform the PCR
process quickly and efficiently using
our GeneAmp Reagent Kit with recom-
binant AmpliTaq™ DNA Polymerase.
And for easy-to-use, dependable auto-
mation, our DNA Thermal Cycler has
no peer. Superior technology and
proven performance make it the
system-of-choice worldwide.

UNMATCHED TECHNICAL
SUPPORT

Count on outstanding support for
your DNA Amplification System. Like
a free instructional video with your
DNA Thermal Cycler purchase. Or the
toll-free technical support number you
can call to get expert answers from our
PCR staff. And we’ll keep you up to
date with PCR protocol developments,
applications information, PCR Bibliog-
raphies and a subscription to our
newsletter, Amplifications.

FAST DELIVERY OF
TAQ DNA POLYMERASE

Ordering is easy. For overnight
delivery of the GeneAmp Kit and
AmpliTaq DNA Polymerase, call
PE XPRESS at 1-800-762-4002. And
we're fully stocked and ready for
prompt delivery of DNA Thermal
Cyclers.

For more information, contact
your local Perkin-Elmer represen-
tative. Or, for literature, please call
1-800-762-4000.

Only from Perkin-Elmer Cetus—
the PCR Technology Leader.

PERKIN ELMER CETUS
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ed for treatment and rehabilitation. The
legalization policy also produced a greater
societal tolerance of opium use.

The lessons from Iran’s experience with
“controlled legalization” offer a telling coun-
terexample to the advocates of decriminal-
ization. Undoubtedly there are strong legal
and economic arguments in favor of some
version of a policy of contraband drug legal-
ization. But such arguments by themselves
cannot support the epidemiological claim
that legalization would stem the rising tide
of drug abuse. There is, however, an analo-
gy, taken from economics, that seems more
fitting to drug abuse than to material pro-
duction. According to Say’s Law, “supply
creates its own demand.” Analysts would be
well advised to keep this dictum in
mind as they contemplate alternative drug
policies.

BAaHMAN Fozounr*

Center for International Studies,

University of Pittsburgh, Pittsburgh, PA 15260
IrAD) Siassit

School of Medicine, University of California,
Los Angeles, CA 90024
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*Formerly Director of Research, National Survey of
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Koshland writes that one should observe
with “scientific detachment” the present war
on drugs. Other scientific spokesmen have
stated that the scientist’s main contribution
to this “war” should be in “developing
medications in order to treat addiction” (1).

Koshland also states that the Administra-
tion’s program should “evaluate the prob-
lems of poverty, minorities, and civil rights
in relation to drug use”; these are important
areas, but very difficult to analyze scientifi-
cally. Koshland states that the program
“should not be compromised by ancillary
requirements relating to the general ambi-
ence of society.” There are, however, other
major problems related to the waxing and
waning of the drug epidemic that might be
subjected to scientific scrutiny and to quan-
tification: the epidemic spread of depen-
dence-producing drugs in all layers of socie-
ty, especially among adolescents; the impact

of drugs on fetal development, brain matu-
ration, school performance, and the drop-
out rate; the effect of drugs on industrial
productivity, absenteeism, public health
(such as the spread of AIDS) and health care
delivery; and, finally, their effect on inter-
American and international policies.
Koshland says that “the country is faced
today with a situation similar to prohibi-
tion” and that “[t]hose who read history
know well how ineffective the law was in
that case.” This historical episode is not the
only one that can be invoked to predict the
effectiveness of drug prohibition. After en-
actment of the Harrison Act in 1914, there
was an 80% reduction in cocaine and opiate
addiction, observed years later, between
1930 and 1960 (2). Restrictive legislations
controlled availability and consumption of
these drugs in Western and Eastern Europe
during the same period. The major epidem-
ics of opium smoking in China 100 years
ago, which affected nearly a third of its
population, were curtailed by national and
international interdiction measures (3) and
so was the Japanese epidemic of intravenous
amphetamines in the 1950s (4). More recent
examples of effective restrictive legislation
against heroin and amphetamine consump-
tion have been reported from Sweden to
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in protein purification.

Waters new expanded line of bio-chemistries
combined with the 650 Advanced Protein
Purification System provide unmatched resolu-
tion and recovery of macromolecules. Now
you can select from a variety of separation
techniques—gel filtration, hydrophobic interac-
tion and ion exchange, including Waters new
Protein-Pak™ HR ion exchange resins in scalable
glass columns. Combine the chemistry of choice
with the convenience and power of the 650
system and get unmatched separation capa-
bility for any step of your purification process.

Only Waters provides all the essentials neces-
sary for your bioresearch. Ask for our complete
bioseparations catalogue of instrumentation,
chemistries and applications. Circle the reply
number or call us at (508) 478-2000, ext. 2777.
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U.S. experiment with alcohol prohibition is
provided by the British experience with
alcohol control during a similar period.
Whereas in the United States the death rate
from cirrhosis of the liver dropped from 13
to 15 per 100,000 populaiton in 1910
through 1914 to 7 during the prohibition
years and then climbed back to pre-1914
levels by the 1960s, in Britain the death rate
from cirrhosis of the liver dropped from 10
in 1914 to 5 in 1920 and then gradually
declined to a low of 2 in the 1940s before
rising to a rate of 3 by 1963 (8). Other
indicators of alcohol abuse dropped by simi-
lar magnitudes (9). “This remarkable
achievement occurred,” Milton Terris has
written, “despite the fact that there was no
prohibition in the United Kingdom.” Brit-
ain’s “wartime measures included a sharp
curtailment in the amount of alcohol avail-
able for consumption, drastic restriction of
the hours of sale, and marked increases in
taxes on alcoholic beverages. With the end
of the war, the limitations on the available
quantity of alcohol were removed, but the
hours of sale were extended to only half the
pre-war time of opening, while taxation was
increased even further.”

Britain not only reduced the negative
consequences of alcohol consumption more
effectively than did the United States, but it

did so in a manner that raised substantial
government revenues; by contract, the U.S.
government spent substantial revenues at-
tempting to enforce its prohibition laws and
sacrificed far greater revenues into the hands
of criminal enterprises. The British experi-
ence strongly indicates that the national
prohibition of alcohol in the United States
was, on balance, not successful. It also su-
gests that more effective control measures
after the repeal of prohibition might have
prevented the return to high levels of alco-
hol abuse.

The conclusions of Siassi and Fozouni
regarding the lessons of Iran’s experience
with an opium maintenance program are of
questionable relevance to my analysis. As
they noted, Iran’s program was neither well
conceived nor well maintained. Once it was
curtailed, “other illicit sources of supply . . .
at once replaced the sale from the ‘legal’
sources” (10). Moreover, other countries
that did not experiment with such mainte-
nance plans also experienced dramatic in-
creases in opiate use; indeed the enactment
of anti-opium laws in many Asian countries
in which opium use was traditional—includ-
ing Hong Kong, Thailand, Laos, and Iran—
is believed to have played a strong role in
stimulating the creation of domestic heroin
“industries” and substantial increases in her-

oin use (11). Finally, a central criterion by

which any maintenance program should be

measured is its impact on drug users who

would otherwise rely entirely on the black

market; this issue is not addressed by Siassi
and Fozouni.

ETHAN A. NADELMANN

Department of Politics and

Woodrow Wilson School of Public

and International Affairs,

Princeton University, Princeton, NJ 08544
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If keeping up with the latest
in cell biology is tough for
experts, imagine how it
makes newcomers feel.

No matter how much you know, there’s
always more to learn. Particularly in cell
biology, a science whose rapid and contin-
ual evolution could make even the most
experienced life scientist feel like a beginner.

Today’s cell biology techniques and
tools present researchers with unprece-
dented opportunities. Tomorrow’s promise
even more. But few investigators will have
the time and resources to test every product,
master every procedure, and explore every
new possibility of this emerging, highly
interdisciplinary science.

That’s why Life Technologies has
formed a dedicated group wholly commit-
ted to your success in cell biology research,
whether you’re an experienced cell biolo-
gist or a newcomer to the field.

We'’re going to help you keep pace.
We'll do it by developing a comprehensive
line of innovative, reliable, state-of-the-art
GIBCO BRL products. By monitoring
advances in the field, turning complex,
new technologies into user-friendly tools.
By providing you with clear, step-by-step
guides to applications and protocols. And
by giving you instant, Tech-Line® access
to guidance from our cell biology specialists.

The first GIBCO BRL cell biology
products are now available for applications
in transmembrane signaling, regulation of
gene expression, extracellular information
transfer and cell isolation/separation.
Products for other applications will be
available in the near future.

To learn more, call your GIBCO BRL
representative or our toll-free Tech-Line;"
(800) 638-4045 today. If you’re new to
cell biology, we'll make you an expert. If
you’re an expert, we'll make you a winner.

These products are for research use only. Not for
diagnostic or therapeutic use in humans or animals.

Tech-Line™ is a service mark of Life Technologies, Inc.

YOUR EDGE IN CELL BIOLOGY
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Tech-Line™: (800) 638-4045 Telex: 0618270 A Paisley PA3 4EF
In Maryland and outside the U.S.A.: (301) 840-8000 To order/ Tech-Line™: (416) 335-2255 Scotland
Telex: 64210 BRL GARG UW . Telex: 777968/777029
To order/Tech-Line™; 041 889 6100




BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

(0 Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500

RT-11, TSX-Plus, RSX-11,P/0S .. . . .. 325000
VAX/VMS (native mode) ............ 335000

™ ANY
ANY MANUAL
MANUAL SI5W & DEMO 320'”’
322 Prospect Ave., Hartford, CT 06106
SYSTEMS/  (703) 247-8500

Connecticut residents add 72 % sales tax.
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At Synthecell,

We Foresaw the Need...
and Responded

Introducing

S-OLIGOS
Anti-Sense DNA

for Experimentation in Living Cells

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL

1-800-336-7455

SYNTHECELL
SYNTHECELL
SYNTHECELL FAX
860. SYNTHECELL
301-869-7455 SYNTHECELL 301-977-5079
SYNTHECELL

CORP.

2096 Gaither Road, Rockville, MD 20850 USA
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Temperature
Microprobes

Accurate to 0.1°C

Flexible probes, .009" dia.

Needle probes, .013" dia. (29ga)

Response as fast as .005 seconds

These quality sensors with guaranteed accuracy
can be used with any type “T’’ thermocouple read-
out. We also make larger probes for clinical and
laboratory use and, if you have an unusual applica-
tion, we can quote on custom sensors in any

quantity. Call or write for free brochure on our
probes and digital thermometers.

physitemp

154 HURON AVENUE, CLIFTON NJ 07013, USA Tel:201-779-5577
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Custom made GeneAmp'"

PCR Primers

A minimum of 10 nM (100 amplifications), custom made and
gel purified, $400.00 per primer.

HIV, HTLV-I, CMV, HSV , EBV and f3 Thalassemia primer sets,
delivered to your lab in 24 hours or less by Federal Express.

10 amplifications $100.00
50 amplifications $360.00
100 amplifications $600.00

Research Genetics
1-800-533-4363

In the United Kingdom 0-800-89-1393
In Canada 1-800-833-8348

FAX 205-536-9016

t PCR is covered by U.S. Patent No. 4,683,202
issued to the Cetus Corporation and

F r e e licensed by Research Genetics.

. . GeneAmp is a trade mark
with your first order of Cetus Corporation.

PCR Technology
Edited by Henry Erlich, PhD.
Published by Stocton Press
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Biomass Yields and Geography
of Large Marine Ecosystems

Editors: Kenneth Sherman, Director, Narragansett Lab-
oratory, NOAA, and Lewis M. Alexander, Director, Ctr.
for Ocean Management Studies, Univ. of Rhode Island

Multimillion-ton shifts in biomass yields of large marine
ecosystems (LMEs) have resulted from the increasing
stress from pollution, natural variability, and overexploita-
tion of marine populations. Expanding on earlier work on
LMEs, the authors examine scientific, geographic, politi-
cal, and legal considerations for treating LMEs as
regional management units. Their interdisciplinary syn-
theses incorporate new information on causes of
changes in biomass yields of Pacific and Atlantic Ocean
LMEs. During a period of growing concern with global
environmental change, this book provides timely, state-
of-the-art information on the management of living
marine resources from an ecosystems perspective.

494 pp., 1989. AAAS Selected Symposium #111.

$45.00; AAAS members $36.00, include membership
number from Science.

Order from: Westview Press, Dept. AAAS, 5500 Central Avenue,
Boulder, CO 80301. Add $2.50 postage and handling for the first
book ordered; 75¢ for each additional book.

AAAS MASS MEDIA
SCIENCE AND
ENGINEERING

FELLOWS PROGRAM

The American Association for the Advancement of Science
(AAAS) invites outstanding students in the natural and social
sciences and engineering, preferably those at the graduate
level, to apply for the 1990 Mass Media Science and Engineer-
ing Fellows Program. Students majoring in English, journalism,
or other nontechnical fields are not eligible for these fellow-
ships.

Fellows will work as reporters, researchers, production assis-
tants, and script consultants for 10 weeks during the summer at
newspapers, news magazines, and radio and television sta-
tions across the country. Fellows will have the opportunity to
participate in the news making process, to increase their
understanding of editorial decision making, and to develop skill
in conveying to the public a better understanding and apprecia-
tion of science and technology.

AAAS pays a $350 weekly stipend and travel expenses.
Deadline for receipt of applications is 2 February 1990. Minor-
ities and persons with disabilities are epecially encouraged to
apply.

For further information and applications, write:

Mass Media Science and Engineering
Fellows Program
AAAS
1333 H Street, NW
Washingotn, D.C. 20005

£
CM/IM Series

Measure lon Profiles
in Living Cells

From routine sampling to biomedical
research, the SPEX filter and
scanning CM systems

address all your needs.

The American Mathematical Society
announces

The Sixty-Third Annual

SPEX CM Josiah Willard Gibbs Lecture

Spectrofluorescence
Systems

George B. Dantzig

The wide wide world of pure mathe-
matics that goes by other names

Hall B
Commonwealth Convention Center
Louisville, Kentucky
Wednesday, January 17, 1990
8:30 p.m.

No admission charge.
The public is invited.

The Gibbs Lectures enable the public and the

Determine average ion ¢ Monitor intracellular
o academic community to become aware of the

concentrations for cell events on a millisecond

populations and single cells  time scale contribution that mathematics is making in to-

N .
Utilize dual-excitation or day's society.
dual-emission dyes to
measure Pytoso\rc pH,
Ca®*, Na* , Mg?*

George B. Dantzig has been Professor of Oper-
ations Research and Computer Science at Stan-
ford University since 1966. A member of the
National Academy of Sciences, he received the
National Medal of Science and the von Neumann
Theory Prize. His current interests include inte-

INDUSTRIES, INC.
3880 PARK AVE.
EDISON. N.J. 08820
201-5489-7144
TELEX: 178341

cumplete b:bhugraphy on the use of ion- spemflc
v FAX: 549-5125

intracellular fluorescent probes. rior methods for linear programming and large-

scale modeling of the economy.
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Don’t Let Your Research
Get Lost in the Shuffle

Instead of being overwhelmed by notes, reprints and index cards, use

Pro-C nize your references electronically. Transfer references

intoP 0 information services’; CD ROM7;and Current
K aad ol bl

. The new Model

 from burnout, fold-

back, or oscillation.

150L is truly a steal. The cost-per-
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shorted éx open output terminals—
watt has ]ust plummeted by 30%!

L 215-723-8181 + TWX 510-661-6004 « FAX 215-723-5688

Current Contents on
Diskette isa trademark of the
Institute for Scientific Information.

Pro-Cite

By Personal Bibliographic Software, Inc.
P.0. Box 4250, Ann' Arbor, Mi 48106
(313) 996-1580
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UNIVERSIDAD AUTONOMA DE CD. JUAREZ
INSTITUTO DE CIENCIAS BIOMEDICAS
ESCUELA DE MEDICINA

ADVANCED STANDING PROGRAM
The School of Medicine from the “Universidad Autonoma de Ciudad Juarez” in
Ciudad Juarez, Chihuahua, Mexico, has established an alternate program to ob-
tain the Medical Doctor Degree.
Applicants to the Advance Standing Program must hold a Doctoral Degree in
Biological or Physical or Dentistry or Veterinary Sciences. The lenght of this
program is 36 months.
The Advance Standing Program is now accepting applications for the 1990 Fall
Semester, starting on August 7, 1990. The deadline to receive applications is on
May 20, 1990.
Classes are taught in Spanish. The University will offer a special Intensive Spanish
Language Course for the students enrolled in this special program. The Spanish
Course will begin on June 29, 1990.

Applications:
Requests for information should be sent to:
MR. JUAN DENA ROBLES OR
ACADEMIC COORDINATOR P.O. BOX 10307
ADVANCE STANDING PROGRAM EL PASO, TEX. 79994
UNIVERSIDAD AUTONOMA DE CIUDAD JUAREZ TELEPHONES IN JUAREZ, CHIH., MEX.
APARTADO POSTAL 1594-D 16-70-75 & 16-04-02

JUAREZ, CHIHUAHUA MEXICO
Tuition and fees

Tuition: $6,000.00 U.S.cy per academic year

Spanish Course: $400.00 U.S.cy

Registration Fee: $100.00 U.S. cy

A $35.00 U.5.cy non refundable fee must be sent with completed application.
Check should be made to Universidad Autonoma de Ciudad Juarez.

Persons holding a professional degree in Chiropractic Medicine, Optometry,
Osteophaty, Podiatry Medicine are not elegible for the Advance Standing
L Program, but are elegible for the regular 5 year program. J




NEW
THE MERCK INDEX Eleventh Edition

Keeping pace i chemistry and biochemistry...
for over 100 years

Since 1889, The Merck Index has provided pertinent, authoritative information of interest to scientists the world over.
Now we are pleased to present the newly published Eleventh/Centennial Edition. This special leather-bound edition
provides expanded coverage of therapeutically important biotechnology products, agriculturals and compounds of
environmental impact, and features an entirely new therapeutic category/bioactivity index as well as
CAS Registry Number indices. And you'll find information on more than 10,000 significant drugs,

chemicals, and natural substances.

To order, call toll-free 1-800-999-3633, extension 753 (VISA or MasterCard only) or complete the coupon.
NEW
THE
CENTENNIAL
EDITION

| Enclosed is my payment for $35.00 for the Eleventh/Centennial Edition of
THE MERCK INDEX. I will not be charged for shipping.
[ Check enclosed. Make check payable O VISA [J MasterCard
to Merck & Co., Inc.

Card No. Exp. Date
Signature
Merck & Co., Inc.
Address Professional Handbooks
Citv Department 753
3 PO. Box 229
Merck & Co., Inc., a research-intensive company, State Zip Norwood, NJ 07648-9938

publishes The Merck Index as a non-profit service to the
scientific and medical communities.
Circle No. 165 on Readers’ Service Card

Please allow four to six weeks for delivery.
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If you're looking for

Purity ¢ Biological Activity
Reliability ¢ Authenticity
High Antigenicity
Immediate Availability* of

AIDS Proteins,
Look no further.

MicroGeneSys’ gp160 and gp120 envelope,
p66 reverse transcriptase, and p24 core antigens
are available in sterile tris-buffered saline, (no
carrier proteins, no azides) in 100 pg/ml
concentrations. Milligram quantities are also
available.

The MicroGeneSys HIV-1 antigens used by
researchers worldwide are the highest caliber
available from any source.

The proteins, full-length and greater than 95% pure,
are produced in a baculovirus expression system
and purified under conditions to preserve the native
structure of the proteins.

MicroGeneSys HIV-1 antigens are suitable for
Western blotting, CD4 binding (gp120), cell culture
assays, antisera generation, lymphocyte
transformation, enzyme and functional assays.

MicroGeneSys, Inc. is the largest supplier of high
quality AIDS proteins in the world. Call today for our
product brochure or write us for more information.

The Leader in Baculovirus Technology MicroGeneSys, Inc.

BIOPHARMACEUTICALS

; ) . (800) 541-8315 m In CT (203) 932-3203
Circle No. 202 on Readers’ Service Card Fax (203) 932-6944 m Telex 4937180 M6SUI
* Pending receipt of Investigator's Research Statement 400 Frontage Road m West Haven, CT 06516







This may be the last
inverted microscope
you'll ever buy.

investigations, micromanipula-
tion, calcium ion ratioing and
image analysis, Diaphot is a
versatile and effective addition
to any laboratory.

Which is why top researchers are
choosing Nikon Diaphot above all
others to interface with quantitative
analysis instrumentation from Spex
Industries, Photon Technologies
International Inc. and Tracor

Northern.

And, in addition to its
versatile flexibility, Diaphot is
renowned for delivering in-
credibly crisp, clear images.

That's the Nikon Diaphot.
Designed and engineered

with one thing in mind:

the needs of researchers

everywhere...today and

tomorrow. And that's
something well worth

Designed to expand to @
the newest technologies, the -/
Nikon Diaphot makes certain |
you're on the cutting edge—
this year, every year.

That's why Nikon Diaphot has
become the standard in
research-level inverted
microscopy. Diaphot
doesn't just handle what's
happening today. Its design
is virtually timeless, letting it
adapt easily to even the
most innovative technologies.
In fact, a Nikon Diaphot
purchased 10 years ago can
be configured to meet
any of today's

applications R
in about five |
minutes. ;

Expanding easily from looking into.
an economical For more information,
cell culture contact your local dealer or
microscope into Nikon Inc.,, Instrument Group, w*
integrated work- 623 Stewart Avenue, i
stations for analytical ~ Garden City, New York
fluorescence 11530. Or call (516) 222-0200.

‘ .Nikon.
NT-88 Micromanipulation Workstation CA** lon Fluorescence Ratioing Workstation

Circle No. 195 on Readers’ Service Card



Why StatView is the #1
selling statistics package
for the Macintosh.

With StatView II or StatView SE+Graphics, you can
perform a large variety of descriptive and comparative
statistical operations on your data at mainframe speeds.

And StatView has presentation color graphics that
rival the best of the graphing and drawing programs on
the Macintosh.

Now you can manage, analyze, and present your data
all in one program.

For a detailed brochure and free demo disk, call
(415) 540-1949, or write us at 1984 Bonita Avenue,
Berkeley, CA 94704.

NBNALN =

StatView Il runs on the Macintosh Il family and SE/30. StatView SE+Graphics runs on the Macintosh Plus and SE.
All brand and product names are trademarks or registered trademarks of their respective holders.

SuperANOVA — general
linear modeling made
accessible . .. finally.

SuperANOVA is arevolutionary new full-featured
general linear modelling program designed specitically
for the Macintosh.

Ideal for rescarchers and engineers. Sup
allows you to casily perform ANOVA. ANC( .
MANOVA. MANCOVA and regression on your data.

SuperANOVA is from the developers of the award-
winning StatView line of statistical software.

For a detailed brochure and free demo disk. call
(415) 540-1949. or write us at 1984 Bonita Avenue.
Berkeley. CA 94704,

NRBNALN =

O N C

Super ANON A runs on the Macimtosh B famidy o SES3OCSEand Plas,

MEbrand and product names are trademarks or registered trademarks of their respective holders
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VERY FAST
PROTEIN
SEPARATIONS

4 1 RIBONUCLEASE A
2 CYTOCHROME ¢
3 TRANSFERRIN
4 BSA
5 CONCANAVALIN A
6 OVALBUMIN

VA

R
0 30 60
SECONDS

PRP-co (Infinity) is your
best choice for fast pro-
tein separations. This
column provides:

B Fast Results- Separate
six proteins in 60 sec-
onds by gradient elution.

W Separate Large Proteins-
The non-porous support
is ideal for high molec-
ular weight protein
separations.

B Enhanced Detectability-
Short analysis times
keep peaks narrow and
detectability high.

For more information
about this application, call
or send for the PRP-co
brochure.

Hamilton Company
P.0. Box 10030
Reno, Nevada 89520-0012
Toll Free (800) 648-5950
Phone (702) 786-7077

HAMILT®N

Syringes l HPLC Columns
Liguid Handling Instrumentation

In U.S. circle No. 192
In Europe circle No. 193






