


Answer f o r m  

I DNA ~ e ~ u e r i E ' i n ~  
Automat ion 

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 hag- 
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 rninutes.Thatls 
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. 

Pipettevolumes Down to 1.5 pL 
Essential for your DNA sequencing 
work, the Biomek performs micro- 
volume pipetting, handhng even viscous 
solutions with ease. 

Call for detads! Phone 800/742-2345, 
or write to Beckman Instruments, Inc., 
1050 Page Mill Road, Palo Alto, CA 
94304. Offices in major cities worldwide. 

GemSeq 1s a reg~stered trademark of Promega 
B~otec K/RT Gemln~ and pGEM are trademarks of 
Promega B~otec 

O 1989 Beckman Instruments. Inc 

Circle No. I96 on Readers' Service Card 1 

analyses accomplished on the Blomek 
1000 usmg GemSeq KIRT double 
stranded DNA sequencing system and 
Rlboprobe Gem,", pGEM 3 vector con 
talrnng an Insert of a known "DNA 

F~gure  2 Autoradlogram of sequence 
analyses using M13mp18. Lanes 1-9 were 
performed manually. lanes 10 18 were 
performed on the Blomek 1000 



ConductlvY 
I Calibration Standards [ 1 

n-line, Self Cleanh LZolrnAChenlcal I I Conductivlt) 
mdustrial Electrodes 1 I Metering Pumps Controllers 

pH Controller Wtth 
p-Ovtlwt 



1095 This Week in Science 

11 13 Anthropologists Debate Tasaday Hoax Evidence 
11 14 Uncertain Future for Chinese Students 
11 15 Golden Opportunities Seen in Biology 

Budget Fix Hits Research Grants 

d in Medical Enrollments . The Abnormally Normal Quasar . New Age Nobelists . Congress to Extend R&D Tax Credits . S ~ a c e  Tomato 
Seeds to gee Rhizosphere . Fusion Reactor Nearing Breakeven . jacific 
Balloonists to Sample Jet Stream . Grading the University . Japanese Wire for 
U.S. SSC Magnets? 

1118 Greenhouse Skeptic Out in the Cold . Turning Down the Heat 
1120 Science Gives Ivory a Sense of Identity 
1121 Stehelin Persists in Nobel Protest 
1122 The Structure of the "Second Genetic Code" 

1130 Ultrafast Dynamics at Semiconductor and Metal Surfaces: J. BOKOR 

d with tRiVAG'" and 
. SOLL, T. A. STEITZ 

. SCIENCE is published weekly on Frlday, except the last week in December, and with an extra issue In March by 
the American Association for the Advancement of Science, 1333 H Street, NW, Washington, DC 20005. Second- 
class postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Now combined with The Sci- 
entiflc Monthly@ Copyr~ght 0 1989 by the American Association for the Advancement of Science. The title SCIENCE is 
a registered trademark of the AAAS. Domestlc individual membership and subscription (51 issues): $75. Domestic insti- 
tutional subscrlption (51 issues): $120, Foreign postage extra: Canada $46, other (surface mail) $46, air 
mail via Amsterdam $85. First class, airmail, school-year, and student rates on request. Single copy sales: Current is- 
sue, $3.50; back issues, $5.00; Biotechnology issue, $6.00 (for postage and handling, add per copy $0.50 US., $1.00 all 
foreign); Guide to Biotechnology Products and Instruments, $18 (for postage and handling add per copy $1.00 U.S., 
$1.50 Canada, $2.00 other foreign). Bulk rates on request. Authorization to photocopy material for internal or personal 
use under circumstances not falling within the fair use provisions of the Copyr~ght Act is granted by AAAS to libraries 
and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that 
the oase fee of $1 j e r  copy p .s SO 10 pe; page s pala d rect y to ccc 27 Congress Street Saem. ~assacn-setts 
01970 Tne dent f cat on code for Scrence IS 0036-8075 83 $1 . 10 Chanoe of address: a ov, 6 seeds a v nq o a 
and new addresses and 11-digit account number. Postmaster: Send Form 5579 to Science, P.O. Box 172% ~ i ie r ton ,  
NJ 08077. Science is indexed in the Reader's Guide to Periodical L~terature and In several specialized indexes. 
The Amerlcan Association for the Advancement of Science was founded In 1848 and incorporated in 1874. Its objects 
are to further the work of scientists, to facilitate cooperation among them, to loster scientific freedom and responsibility, 
to improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and ap- 
preciation of the importance and promise of the methods of science in human progress. 

SCIENCE, VOL. 246 



Ir stern anc 
Rould, J. 
mecticut] 

5::"- SciENcE 
- - 

1 antiiodo 
J. Perona 

COVER The crystal structure of Escherichia coli glutaminyl-tRNA synthetase (in 
blue) complexed with ~RNA"'" (in red and vello\i~) and adenosine triphosphate 
(ATP, in green). The structure shows that this enzyme recognizes this speclfic 
tRNA and discriminates against the other sixty through extensive interactions with 
he accepta WA. See 2. lGra~hics 
q r  M. A. ' w 
laven, Co 

n of the tI 
, P. v o g  , and T. 1 

pages 1 13 
4. Steitz, 

5 and 115 
Yale Uni\ 

Reports 1146 Direct and Remote Sensing Observations of the Effects of Ships on Clouds: 
L. F. RADKE, J. A. COAKLEY, JR., M. D. KING 

1149 Structure of Complex of Synthetic HIV-1 Protease with a Substrate-Based 
Inhibitor at 2.3 A Resolution: M. MILLER, J. SCHNEIDER, 
B. K. SATHYANARAYANA, M. V. TOTH, G. R. MARSHALL, L. CLAWSON et al. 

1152 Structural Basis for Misaminoacylation by Mutant E. coli Glutaminyl-tRNA 
Synthetase Enzymes: J. J. PERONA, R. N. SWANSON, M. A. ROULD, 
T. A. STEITZ, D. SOLL 

1155 Multiple Mutations in HIV-1 Reverse Transcriptase Confer High-Level 
Resistance to Zidovudine (AZT): B. A. LARDER AND S. D. KEMP 

1158 1,25-Dihydroxyvitamin D-Responsive Element and Glucocorticoid Repression in 
the Osteocalcin Gene: N. A. MORRISON, J. SHINE, J.-C. FRAGONAS, 
V. VERKEST, M. L. MCMENEMY, J. A. EISMAN 

1162 Activation-Driven Programmed Cell Death and T Cell Receptor &q Expression: 
M. MERCEP, A. M. WEISSMAN, S. J. FRANK, R. D. KLAUSNER, J. D. ASHWELL 

1165 Second Cytotoxic Pathway of Diphtheria Toxin Suggested by Nuclease Activity: 
M. P. CHANG, R. L. BALDWIN, C. BRUCE, B. J. WISNIESKI 

Software Reviews 1169 From Formulas to Fortran to Results: The AUTOMATED PROGRAMMER 
System: C. B. ENGLE, JR. . Chaos on Computers: D. F. Voss 

Inside AAAS 1176 Bromley Speaks ¤ Liberal Education and the Sciences ~onflict  of Interest in 
Science . AAAS Briefs 

Book Reviews 1180 Technology and the Pursuit of Economic Growth, reviewed by M. J. PECK. 
Before It's Too Late, J. J. BRUMBERG . Ecdysone, R. FEYEREISEN . 
Classical Novae, R. E. WILLIAMS . The Comparative Psychology of Audition, 
R. FAY. Books Received 

Products & Materials 1186 DNA Sequence Analysis Software ¤ DNA Blots for Genetic Research ¤ Vest 
Keeps Wearers Cool . Scanning Photoluminescence Systems . Research 
Radiometer for Environmental Studies . Custom Antisera . Literature 

Board of Dlrectors 

Walter E. Massey 
Retiring President, 
Chairman 

Richard C. Atkinson 
President 

Donald N. Langenberg 
President-elect 

I DECEMBER 1989 

Mary Ellen Avery 
Francisco J. Ayala 
Floyd E. Bloom 
Mary E. Clutter 
Eugene H. Cota-Robles 
Joseph G. Gavin, Jr. 
John H. Gibbons 
Beatrix A. Hamburg 

William T. Golden 
Treasurer 

Richard S. Nicholson 
Executive Officer 

Editorial Board 

Elizabeth E. Bailey 
David Baltimore 
William F. Brinkman 
E. Margaret Burbidge 
Philip E. Converse 
Joseph L. Goldstein 
Mary L. Good 
F. Clark Howell 
James D. Idol. Jr. 
Leon Knopoff 
Oliver E. Nelson 
Yasutomi Nishizuka 
Helen M. Ranney 
David M. Raup 
Howard A. Schneiderman 
Larry L. Smarr 
Robert M. Solow 

Board of Reviewing 
Editors 

John Abelson 
Qais Al-Awqati 
Don L. Anderson 
Stephen J. Benkovic 
Floyd E. Bloom 
Henry R. Bourne 
James J. Bull 
Kathryn Calame 
Charles R. Cantor 
Ralph J. Cicerone 
John M. Coffin 
Robert Dorfman 
Bruce F. Eldridge 
Paul T. Englund 
Fredric S. Fay 
Theodore H. Geballe 

Roger L M. Glass 
Stephen P. Goff 
Robert B. Goldberg 
Corey S. Goodman 
Jack Gorski 
Stephen J. Gould 
Richard M. Held 
Gloria Heppner 
Eric F. Johnson 
Konrad B. Krauskopf 
Charles S. Levings Ill 
Richard Losick 
Karl L. Magleby 
Philippa Marrack 
Joseph B. Martin 
John C. McGiff 
Mortimer Mishkin 
Carl 0. Pabo 

Yeshayau Pocker 
Michael I. Posner 
Dennis A. Powers 
Russell Ross 
James E. Rothman 
Erkki Ruoslahti 
Ronald H. Schwartz 
Vernon L. Smith 
Robert T. N. Tjian 
Virginia Trimble 
Emil R. Unanue 
Geerat J. Vermeij 
Bert Vogelstein 
Harold Weintraub 
llving L. Weissman 
George M. Whitesides 
Owen N. Wine 
William B. Wood 

James D. Watson 

TABLE OF CONTENTS I093 



THE JOLUTION 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 lpL to 20 mL. 

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

The measure of excellence. 
'In U.S. Circle No. 189 
In Europe Circle No. 190 
Circle No. 191 for a free Product Catalog. 



Theory acceptance 

T RUE 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 acceptancc of Einstein's gen- 
eral theory of relativity; and, he notes 
further, because prediction is not a re- 
quirement for thcory acceptancc, "soft" 
science theories-for example, those in 
psychoanalysis and evolutionary biolo- 
gy-that explain but d o  not predict 
should not categorically be dismissed as 
inadequate (page 1 124). Two phenom- 
ena-one  that was predicted in advance 
and one a prior observation-were cen- 
tral to acceptance of general relativity. 
Einstein predicted that light would be 
bent in the sun's gravitational field; in 
1919 this prediction was borne out by 
measurements of light bending during 
an eclipse. I t  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 
thcory was formulated, it turned out to 
be the more important factor for the 
theory's acceptance. 

Complex's complexity 
simplified 

0 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 crystallo raphic 
data for a complex (cover) o f gluta- 
minyl-tRNA synthetase (one of the 20 
synthetases 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 

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 synthctase's ability to  recognize the 
"right" tRNA molecule to  charge. Pcr- 
ona et al. use the crystal-structure data 
to explain how simple mutations affect- 
ing just one amino acid in the enzyme 
result in a reduced ability of the enzyme 
to make this discrimination (page 
1152). Waldrop explains the signifi- 
cance of these data for understanding 
the workings of the cell's synthetic ma- 
chinery (pagc 1122). 

Ship tracks 

T HE effects of pollutants on cloud 
structure and function have been 
assessed by comparing condi- 

tions in pristine clouds over the oceans 
with those of "ship tracks," clouds that 
are 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 features of ship 
tracks in stratocumulus clouds off the 
California coast (pagc 1146). The 
tracks appear to have been generated 
both by particulate emissions and by 
emitted gases 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 

A ZT may only serve as a stopgap 
for the treatment of AIDS: after 
about 6 months of AZT therapy, 

many patients harbor viruscs that show 
decreased sensitivity to  the drug; 
whether these resistant viruscs 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 
gene that encodes the enzyme reverse 
transcriptasc (RT) (page 1155). This 
enzyme 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 leading to four 
amino acid substitutions were regularly 
found in AZT-resistant viruses; a viral 
clone made to express these replace- 
ments showed strong resistance to  
AZT. RT normally has many muta- 
tions, and six months seems 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 are required. Rapid tests for 
identifying AZT resistant strains can 
now be designed and used for cvaluat- 
ing whether the clinical status of pa- 
tients and the emergence of AZT-resis- 
tant viruses are correlated. 

Cell-death receptor? 

0 NE way to determine the func- 
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 
hnctions of T cell receptors that have 
heterodimers of ( and q 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 gq molecules. In 
contrast, antigen activation of these 
cells did not cause cells to  die; under the 
same conditions, their (q-bearing coun- 
terparts die rapidly. MerCep et al. con- 
clude that the T cell receptor complex 
consists of a number of different func- 
tional subunits that induce different re- 
sponses 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 elimination of self-reactive T 
cells. 8 RUTH LEVY GWER 
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Important news for users of solid phase extraction columns I 

utomate all conditioning, occur in manual liquid handling. The Unmatched value: no costly 
ample application, washing ASPEC pipettor/dilutor picks up and add-ons or consumables; 
nd elution steps delivers sample or solvent with up to multiple uses 
olid phase extraction is a time- 99.5% accuracy and a 0.05%CV. ASPEC is compatible with all stan- 
onsuming, manually intensive job. dard syringe barrel disposable 
epending on the protocol, it can take Built-in software turns extraction columns. So there's no 

everal hours a day. BY automating the programming into an easy need to pay a premium for special 
rocedure, ASPEC (Automatic Sample step-by-step process columns. And ASPEC comes com- 
reparation with Extraction Columns) Automation sometimes means com- plete. So there's no need for special 
ees you for more productive work. plication. But not with ASPEC. Three supplies such as vacuum pumps or 1 deal for most GC and HPLC applica- built-in files prompt you for basic extra modules. What's more, when 

tions, ASPEC automates sample parameters such as column size and you're not performing solid phase 
reparation for GC and both sample liquid volumes. Once the parameters extractions, ASPEC works as an auto 

preparation and injection for HPLC. are entered, you can store them for sampler/injector to perform dilu- 
future use. And when you need to tions, add internal standards, mix 
change parameters, ASPEC makes reagents and inject samples. 

Extraction steps that easy, too. You go right to the pa- 
automated by ASPEC rameter you need to change without TO learn more, write for our free 

Pre-stored software for... reentering every one. 
three column conditioning steps 

brochure 
sample application to 108 columns You can learn more about ASPEC by 
washing with up to three solvents Pipettorldilutor assures requesting a free copy of our new 
application of up to three elution accurate liquid brochure. And then, if you'd like, 
solvents 
on-lme HPLC injection 

Programmable steps for... 
addition of internal standards 
extra column conditioning, 
washing or elution 
variable drying time 
sample derivatization or dilution 

ASPEC treats every column 
identically to assure Keypad and pre-stored 
reproducible results software simpltfy 

utomation with ASPEC also A 

ssures better results. ASPEC 
reats every column identi- 
ally-and with accuracy- by 
liminating errors that could i provides for automatic 

on-line HPLC injection 

Racks hold up to 108 samples, f 
solvents and 108 columns 9 

I Gilson Medical Electronics, Inc., Box 27,3000 W. Ueltline Hwy., Middleton, WI 53562 USA, Tel: 60&836-1551, TW(: 26-5478, FAX: 608-831-4451 I 
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Cleaning Hazardous Waste Sites 

S 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 vears or more and cost as much as $500 billion. About half of this would be furnished bv 
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 (Supefind 
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 expertise 
plus an excess of willingness to respond to the headlines of the day. Costs of clean-ups range 
UD 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 11, 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 wili 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 

information for contributors appears on page XI of the 29 also be determined by answers to the questions, "At what level of contamination is toxicity 
September 1989 ssue Edltorla correspondence n c l u d l n ~  negligible? How clean is clean?" -PHILIP H .  ABELSON 
requests for permlss~on to reprlnt and reprlnt orders should 
be sent to 1333 H Street NW Wash~naton DC 20005 Tele- 
phone 202-326-6500 Advertising cohespondence should 
be sent to Tenth Floor, 151 5 Broadway, New York, NY 10036 *"Applied research, development, demonstration, testing, and evaluation plan for environmental restoration and waste 
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO management" (Department of Energy, Washington, DC, 1989). 
or FAX 212-382-3725. 
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always comprehensive and current. 
And many citations can be conveniently 
retrieved in full text. 

Call today for more information and 
a free 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. 

INFORMATION SERVICES, INC. 
A Knight-Riir Company W 

The world's largest online knowledgebank. 

There's no symbol for information in the 
Periodic Table. Yet nothing could be 
more crucial to your research than 
complete, accurate technical and busi- 
ness information. 

That's why many chemists consider 
DIAL0Gman essential element in the 
modem lab. 

As the world's largest online knowl- 
edgebank, DIALOG gives you access to 
a whole world of critical information. 
Right in your own lab. 

For starters, you can tap into the 
crucial scientific data. DIALOG has 
detailed information on everything from 

compound identification to chemical 
safety data, property data, substance 
and substructure. 

Then you can expand your focus 
by accessing important, related data 
that will enable you to look at your work 
in a broader context. 

For example, you can investigate 
patents, competitive projects, new prod- 
uct markets, and worldwide industry 
trends. In fact, you can investigate any 
topic, anytime. 

And you won't have to sacrifice 
depth for the sake of breadth. DIALOG is 
updated continuously, so the data is 

Ql989Dialog InformalionSewices, Inc.,3460HillviewAvenue, PabAko.Califomia94304.AllrigMsmserved.~lAU)(;isasewicemarkdDialog InformationSe~ces, Inc. RegisieredU.S. PatentandTrademarkOWice. 
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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 GeneAmpN 
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 Ampli%qN 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 For more information, contact 
SUPPORT your local Perkin-Elmer represen- 

Count on outstanding support for tative. Or, for literature, please call 
your DNA Amplification System. Like 1-800-762-4000. 
a free instructibnal 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 
GQ DNA POLYMERASE - 

Ordering is easy. For overnight 
delivery of the GeneArnp Kit and 
Ampli%q DNA Polymerase, call 
PE XPRESS at 1-800-762-4002. And 
we're fully stocked and ready for 
prompt delivery of DNA Thermal 
Cycle&. 

Only from Perkin-Elmer Cetus- 
the PCR Technology Leader. 
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ed for treatment and rehabilitation. The 2. G. T. McLughlin, F d m  Law Rev. 44, 701, of drugs on fetal development, brain matu- 
(1976); G. T. McL- and T. M. Quinn, Imua legalization policy id= produced a greater Law Rev. 59,469 (1974). ration, school performance, and the drop- 

societal tolerance of opium use. 3. I. Siassi and B. Fouxmi, chon. M n d e n r .  4, 261 out rate; the effect of drugs on industrial 
The lessons from 6anYs 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." Analvsts would be 
well advised to keep thid dictum in 
mind as they contemplate alternative drug 
policies. 

BAHMAN FOZOUNI* 
Centerfor International Studies, 

University of Pittsburgh, Pittsburgh, P A  15260 
IRADJ SIASSI~ 

School of Medicine, University of California, 
Los Angeles, C A  90024 
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Koshland writes that one should observe 
with "scientific detachment" the Dresent war 
on drugs. Other scientific spokismen have 
stated that the scientist's main contribution 
to this "war" should be in "developing 
medications in order to treat addictionyy (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 di5cult to analyze scientifi- 
d y .  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 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 

" 
producti&y, 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 "[tlhose 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 
eWveness 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 

5.d -6-*,d. :.!-*u4.w 
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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 
aker 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 
Depavtment of Politics and 

Woodrow Wilson School of Public 
and International Afairs, 

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. 

I No matter how much you know, there's 
alwavs more to learn. Particularlv 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 vou're an ex~erienced 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 
CIBCO 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-LineSM access 
to guidance from our cell biology specialists. 

The first CIBCO 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 CIBCO 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. 
Teeh-LinesM is a senrice mark of Lie Technologies, Inc. 

..- -. 

GIBCO BRL RESEARCH PRODUCTS D,V~S~ON LIFE TECHNOLOGIESS, INC. 

LIfeTechnologies, Inc. GIBCO/BRL Canada GiBCO Ltd. 
P.O. Box 6009 2270 Industrial Street P.0 Box 35 
Ca~thersburg, MD 20877 Burlington, Ontario Trldent House 
To order. (800) 828-6686 Canada L7P 1Al Renftew Road 
Tech.Llneb": (800) 638-4045 Telex: 0618270 Pasley PA3 4EF 
In Maryland and outside the U.S.A.: (301) 840-8000 To order/Tech-Lme ": (416) 335-2255 Scotland 
Telex: 64210 BRL CARG UW Telex: 777968/777029 

To ordedTech-Lme ": 041 889 6100 



Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years 
of publication, reference title, publication title, 
keywords or abstract 

Cl Formats bibliographies exactly as you want them 
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 g50° 
RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . '25Ooo 
VAX/VMS (native mode) . . . . . . . . . . . . $35Ooo 

ANY 
MANUAL $ 1 5  6 DEMO ZOw 

322 Prospect Ave., Hartford, CT 06106 

I Connect~cut res~dents add 7 % ~  sales  tax I 
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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 

SVNUMECELL 
301-869-7455 OVNVHECELL FAX 

SVNVMEGELL 301-977-5079 
SYNTHECELL 

COUP 

2096 Gaither Road, Rockville, M D  20850 USA 
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Custom made ~ e n e ~ r n p ' ~  

PCR 'primers 
A minimum of 10 nM (100 amplifications), custom made and 

gel purified, $400.00 per primer. 

HTV. HTLV-I. CMV, Km . EBV and f3 Thahssemfa 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 t h e  U n i t e d  K i n g d o m  0-800-89-1393 
In Canada 1-800-833-8348 

FAX 205-536-9016 
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Editors: Kenneth Sherman, Director, Narragansett Lab- 
oratory, NOAA, and Lewis M. Alexander, Director, Ctr. 
for Ocean Management Studies, Univ. of Rhode Island 

Biomass Yields and Geography 
of Large Marine Ecosystems 

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. 

I 

494 pp., 1989. AAAS Selected Symposium #Ill. I I 
$45.00; AAAS members $36.00, include membership 
number from Science. I I 
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. 

I 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 I 
For further information and applications, write: I appw. 

Mass Media Science and Engineering 
Fellows Program 

AAAS 
1333 H Street, NW 

Washingotn, D.C. 20005 - I I The American Mathematical Society 1 

in Living I 
From routine sampl~ng ro nlomealcal 
research, the SPEX filter an 
scanning C M  systems 
address all your needs. @ 

ing 

JUBTRIEE. 
380 PARK E --. . . . . -, 

I announces I 
The Sixty-Third Annual 

Josiah Willard Gibbs Lecture 

I George B. Dantrig I 
he 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 
academic community to  become aware of the 
contribution that mathematics is making in to- 

day's society. 

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- 
rior methods for linear programming and large- 
scale modeling of the economy. 
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Don't Let Your Research 
1 Get Lost in the Shuffle 1 

1 Current Contentson 
Diskette isa trademarkof the 

instituteforScientificInforrnation. 

Pro-Cite" 
By Personal Bibliographic Software, Inc. 

P.O. Box 4250, Ann Arbor, MI 48106 
(31 3) 996-1 580 
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UNIVERSIDAD AUTONOMA DE CD. JUAREZ 
INSTITUTO DE ClENClAS BlOMEDlCAS 

ESCUELA DE MEDlClNA 
ADVANCED STANDING PROGRAM 

The School of Medicine from the "Universidad Autonomo 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 o Doctoral Degree in 
Diologicol or Physical or Dentistry or Veterinary Sciences. The lenght of this 
program is 36 months. 
The Advonce 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 ore 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. 

Requests for information should be sent tor 

MR. JUAN DENA ROBLES OR 
ACADEMIC COORDINATOR P.O. BOX 10307 
ADVANCE STANDING PROGRAM EL PAX), TEX. 79994 
UNlVERflDAD AUTONOMA DE CIUDAD JUARU TELEPHONES IN JUARU. CHIH.. MEX. 
APARTADO POSTAL 1594D 16-70-75 G 16-04-02 
JUAREZ, CHIHUAHUA MEXICO 

Tuition and fees 

Tuition: $6,000.00 U.S.cy per academic yeor 
Spanish Course: $400.00 U.S.cy 
Registration Fee: $1 00.00 U.S. cy 
A $35.00 U.S.cy non refundable fee must be sent with completed application. 
Check should be made to Universidad Autonoma de Ciudod Juarez. 
Persons holding o professional degree in Chiroproctic Medicine, Optometry, 
Osteophaty, Podiatry Medicine are not elegible for the Advonce Stonding 
Program, but are elegible for the regulor 5 yeor program. 



E MERCK INDEX Eleventh Edition 

'L 

Since 1889, The Muck Index has provided pertinent, authoritative information of interest to scientists 
Now we are pleased to present the newly published EleventhJCentmnial Edition. This special leathe 

provides expanded coverage of therapeutically important biotechnology products, agriculwals and 
environmental impact, and f e a m  an entirely new theqeutic categoryhioactivity index as 
CAS Registry Number indices. And you'll find information on more than l0,OOO signiicant 

chemicals, and natural substances. 

'Ib order, call toll-free l-W0&99-3633, extension 753 (VISA or Mastedhd only) or complete 



If you're looking for 
Purity Biological Activity 

Reliability Authenticity 

High Antigenicity 

Immediate Availability* of 

AlDS Proteins, 
Look no further. 

MicroGeneSys' gp160 and gp120 envelope, 
p66 reverse transcriptase, a ~ d  p24 core antigens 
are available in sterile tris-buffered saline, (no 
carrier proteins, no azides) in 100 ~ g l r n l  
concentrations. Milligram quantities are also 
available. 

4 The MicroGeneS s HIV-1 antigens used by 
researchers wor 7 dwide are the highest caliber 
available from any source. 

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

K 

gll~r MicroGeneSys HIV-1 antigens are suitable for 
- Western blotting, CD4 bindin (gp120), cell culture 

assays, antisera generation, )mphocyte 
transformation, enzyme and unctional assays. 

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

The Leader in Baculovirus Technology 
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* Pending receipt of Investigator's Research Statement 

MicroCeneSvs. Inc. 

(800) 541-8315 rn In CT (203) 932-3203 
Fax (203) 932-6944 rn Telex 4937180 M6SUI 
400 Frontage Road West Haven, CT 0651 6 





This ma be the last 
inverte B microscope 
you'll ever buv. b 

Designed to expand to investigations, micromanipula- 
he newest technologies, t tion, calcium ion ratioing and 

~Jikon Diaphot makes certain image analysis, Diaphot is a 
you're on the cutting edge- versatile and effective additio 

to any laboratory. this year, every year. Which is why top researchers are 
choosing Nikon Diaphot above all 

I 
That's why Nikon Diaphot has others to interface with quantitativ 

become the standard in analysis instrumentation from Spe: 
'ksearch-level , inverted 
microscopy. Diaphot 
e s n ' t  just handle what's 
happening today. Its design And, in addition to its 
is virtually timeless, letting it versatile flexibility, Diaphot is 
adapt easily to even the renowned for delivering in- 
most innovative technologies. credibly crisp, clear images. 
b fact, a Nikon Diaphot 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 

b r  more information, 
contact your local dealer or 

Nikon Inc., Instrument Group, 
623 Stewart Avenue, 

stations for analytical Garden City, New Yo* 
11530. Or call (516) 222-0200.1 

Industries, Photon Technologies 
International lnc. and Tracor 

L 
NT-88 Micromanipulation Workstation I- W Ion Fluorescence Ratioing Workstation 
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Why StatView is the #I 
1 selling statistics package 
/ for the Macintosh. 

With StatView I1 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. 

AI13A<WS 
C O N C E P T S  

StatView I1 run, on the Maclnto\h II fdmlly and St /?( l  S t a tV~e l r  SE+Graph~c \  run\ an the M r c ~ n t u \ h  Plu, dnd SE 
All brdnd and product name\  drc trdderndrk\ or rep~\tered tr;tdemilrk\ of ihelr re\pcct l re  holder, 
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VERY FAST 
PROTEIN 

SEPARATIONS 
2 

3 

I/ 

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

0 30 60 
SECONDS 

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

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

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

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

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

Ham~lton Company 
P.0 Box 10030 

Reno, Nevada 89520-0012 
Toll Free (800) 648-5950 

Phone (702) 786-7077 

HAMILTaN 
Syringes HPLC Columns 

Liquid Handling Instrumentation 




