


Beckman Sets the PIACE for 
Automated Electrophoretic Separations.. . 

The P/ACEm System 2000 from 
Beckman is designed for today and 

- - 
electrophoresis. 

A removable detector allows multiple 
1 future detection options. Interchange- 

&mes in minutes.Temperature control 
. 

I ------V 
' *a -:; .+= , 

provides unmatched reproducibili~. 
.&%a *,. , -, ~- I _ And sealed vials minimize sample 

than .25%. able price. 
I evaporation. All unique to P/ACE. 

total sample of 5 NL, accompl~shed wth 
P/ACE?M~lcnat~on tune CV less Unique too - the surprisingly afford- 

Circle No. 124 on Readers' Service Card 

Keep P/ACE with the latest in electro- 
phoretic separation techniques! And 
achieve rapid success separating pro- 
teins, peptides, synthetic oligonucleo- 
tides, DNA fragments, and more. 
Call 800/742-2345, or write to Beckman 
Instruments, Inc., Spinco Division, 
Customer Service Deparhnent, 1050 
Page Mill Rd., Pa10 Alto, CA 94304. 
Offices in major cities worldwide. 

A SMlTHKLlNE BECKMAN COMPANY 

O 1989 Beckman Instruments. Inc 





~CIENCE ISSN 0036-8075 
4 AUGUST 1989 
VOLUME 2.45 
NUMBER 4917 

447 This Week in Science 

J. RISBEY; R. A. KERR . NASA's Obiectives: G. M. WOODWELL. Ele~hant 

Altskan Oil Spill: Health Risks Uncovered 
Fetal Tissue Transplants Win U.K. Approval . Germany to Ban Embryo Use 
Funding Fight Over Facilities 
Should States Regulate Biotechnology? 

Big First Scored with Nerve Diseases 
Deep Holes Yielding Geoscience Surprises . Drilling Has Its Rewards 
Circumcision May Protect Against the AIDS Virus 
Briefings: Layoffs Ahead at Brookhaven? . Scientists as Brainy as MBAs . Free 
NIH . Animal Activists Get Stony Brook Files . Worm Bites Dad. Hipparcos on 
the Launch Pad 

480 What Has Caused the Secular Increase in Solar Nitrogen-15?: J. F. KERRIDGE 
486 Drugs from Emasculated Hormones: The Principle of Syntopic Antagonism: 

J. BLACK 

horiogonadouopin Receptor: An Unusual Member of the G Protein- 
cator  Farnilv: K. C. MCFARLAND. R. SPRENGEL. H.  S. PHILLIPS. 

M. KOHLER, h. ROSEM~LIT, K. NIKOLICS, D'. L. SEGALOFP,' P. H.  SEEBURG' 

500 Neptune's Story: P. GOLDREICH, N. MURRAY, P. Y. LONGARETTI, 
D. BANPIELD 

. SCIENCE Is published weekly on  Friday, except the last week in December, and with an extra issue in February 
by the American Association for the Advancement of Sclence, 1333 H Street, NW, Washington, DC 20005. Sec- 
ond-class postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Now combined with The 
Scientific Monthly@ Copyright 0 1989 by the American Association for the Advancement of Science. The title SCi- 
ENCE is a registered trademark of the AAAS. Domestic individual membership and subscription (51 issues): $75. Do- 
mestic institutional subscription (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 U.S., $1.00 ail 
foreign); Guide to Biotechnoiogy Products and Instruments, $18 (for postage and handling add per copy $1.00 US., 
$1.50 Canada, $2.00 other foreign). Bulk rates on request. Authorization to  photocopy material for internal or personal 
use under circumstances not failing within the fair use provisions of the Copyright Act is granted by AAAS to libraries 
and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that 
the base fee of $1 per copy plus $0.10 per page is paid directly to CCC, 27 Congress Street, Salem, Massachusetts 
01970. The identification code for Science is 0036.8075183 $1 + .lo. Change of address: allow 6 weeks. giving old 
and new addresses and 11-digit account number. Postmaster: Send Form 3579 to Science, P.O. Box 1722, Riverton, 
NJ 08077. Science Is indexed in the Reader's Guide lo Periodical Literature and in several specialized indexes. . The American 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 foster 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. 245 



COVER C3HlOT112 cells transfected with a MyoDl expression vehicle. Nuclear 
expression of transfected ~MyoDl was locali7xd by antisera to MyoDl and a 
rhodamine-conjugated secondary antibody (red). Expression of MyoD1 converted 
this fibroblast to a muscle cell, as shotvn by the expression of myosin heavy chain 
[visualized with a fluorescein-conjugated secondary antibody (green)]. DAPI 
staining shows the nuclei of untransfected cells (blue). See page 532. [Photograph 
by Stephen J. Tapscott] 
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Species conservation 

A s species extinction rates contin- 
ue to increase, some see a parallel 
decline in the overall diversity of 

animal populations. Hunting has 
thinned out populations that used to be 
largc and healthy and natural habitats 
arc disappearing. Attempting to pre- 
vent or delay extinction, wildlife groups 
may move certain species to morc favor- 
able environments, intentionally rcleas- 
ing populations of animals in numbers 
and areas where they might not natural- 
ly occur. In a survey principally focused 
on the thousands of North American 
releases from 1973 (the year the Endan- 
gered Species Act became law) to 1986, 
Griffith et at. find information that 
could help define elements necessary to 
make future translocations successful in 
establishing, reestablishing, or aug- 
menting species populations (page 
477). In their survey, herbivores fared 
better than carnivores or omnivores, 
and early breeders with large numbers 
of offspring were slightly more likely to 
be successfUlly moved than were species 
that bred late and had small broods. 
Native game (nonthreatened) species, 
constituting 90% of the translocations, 
were nearly twice as likely to establish 
themselves as were species that were 
classified as threatened, endangered, or 
sensitive. 

The evolution of Triton 

N EPTUNE sports satellite and 
ring systcms that stand in con- 
trast to those of Jupiter, Saturn, 

and Uranus. Instead of complete rings, 
Neptune has a collection of between 10 
and 100 ring arcs; a largc moon, Triton, 
moving in a retrograde sense and two 
other known moons replace the rich 
and rcgular satellite systcms of the other 
giant planets. Goldreich et al. seek to 
explain Neptune's peculiarities by pro- 
posing a sccnario for the evolution of 
Triton-this unusual satellitc may have 
had an unusual origin (page 500). Tri- 
ton, moving in its proposed original 
orbit around the sun, may have collided 
with some primordial satellitc system of 
Neptune. Such a collision would havc 

dissipated enough orbital energy to al- 
low the capture of Triton by Neptune; 
the largc moon (roughly the size of 
Earth's moon) then would havc canni- 
balized any smaller satellites it crashed 
into, accounting for the absence of a 
regular satellitc system around Ncp- 
tune. In its highly eccentric (elongated) 
orbit, Triton would have forced pro- 
found perturbations in surviving satel- 
lites before evolving into its present 
circular, inclined path. Though the or- 
bits of the two other known moons fall 
(just) within calculated boundaries for 
the perturbations, more information 
from Voyager 2 will be needed before 
the sccnario can be corroborated or 
modified. 

Fish antifreeze 

F ISH living in sea watcr near its 
freezing point can produce a nov- 
el kind of antifreczc: watcr-solu- 

ble pcptidcs or glycopeptidcs that pre- 
vent the growth of ice crystals without 
lowering the equilibrium freezing point 
of the solution in which they arc dis- 
solved. The antifreeze might do this in 
one of two ways. First, the antifreeze 
molccules could lie flat on the interface 
between ice and watcr, adhering to the 
ice surface structure and preventing fur- 
ther growth. Second, the antifreeze 
molccules could project artway into 
the ice crystals. Knight an ‘-I' DcVries use 
antifrcczc material refined from the 
blood of the Antarctic fish Dissostichus 
mawsoni to observe a melting inhibition 
effect whose strength may approach 
that of the known freezing inhibition 
effcct (page 505). Thcy describe supcr- 
heated ice and argue that this shows 
that the second process described above 
does not take place. 

Disorder to order 
INY spheres suspended in cyclo- 
hcxanc settle under gravity's pull 
to form layers with distinct 

boundaries betwcen morc ordered and 
less ordered regions. To probe the 
dynamics of crystal formation, Davis et 
al, monitor the order-disorder transi- 

tions that appcar during the sedimenta- 
tion of organophilic silica spheres (page 
507). The low dielectric constant and 
the refractive index of the cyclohcxanc 
inhibit electrical charges and van der 
Waals forces; the resulting sedimcnta- 
tion process couples gravity settling, 
diffusion, and crystallization. As the 
sediment accumulates, ordered packing 
of the sphercs diffracts white light in 
such a way as to cause bands of iridcs- 
ccncc to appcar in the liquid-sphere 
mixture. A sharp interface between the 
iridescent sediment and the opaque dis- 
ordered liquid above them indicates a 
true phase transition. Scanning electron 
microscopy of the sediment reveals 
planes of hexagonally packed sphercs, 
arranged in either a cubic structure or 
randomly stacked layers. 

Contradictions in 
atmospheric models 

M ANY of the warnings of an 
impending rise of a few de- 
Prccs in the earth's atmos~her- 

ic tempe~aturc-and the catastrGphes 
that would accompany such a rise-arc 
based on computer models that include 
rough simulations of how climate dc- 
pends on atmospheric, glacial, and occ- 
anic proccsscs and interactions. T o  eval- 
uate the accuracy of these general circu- 
lation models (GCMs), the quality of 
the components describing the compli- 
cated fccdback processes of clouds must 
be assessed. In an intercomparison of 
14 GCMs of the earth's atmosphere, 
Ccss et al. examine the effects of how 
cloud-climate fccdback is simulated in 
thc various models as part of a larger 
study directed toward improving 
GCMs and climatic projections (page 
513). When changes in snow and ice 
coverage were suppressed, the 14 
GCMs showed excellent agreement 
among clear-sky projections but a ncar- 
ly threefold variation when cloud feed- 
back was taken into account. These 
vastly different cloud feedback effects 
emphasize the need for improvements 
in the treatment of clouds in thcsc 
models if they are ultimately to be used 
as climatic predictors. 

PAT JANOWSKI 
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Global Change 

F or more than 150 years a major activity of geologists has been to elucidate the great 
episodes of global change that have been wrought by natural processes. Today the 
challenge has expanded, for humans have become agents for environmental degrada- 

tion with effects comparable to, and in some instances more profound than, those of nature. 
In assessing what is happening and in formulating remedial measures, earth scientists will 
have at their disposal a great array of instrumentation, data storage, and computational 
capabilities. In addition, geologists are accustomed to engage in cooperative international 
efforts. 

The vitality, broad capabilities, and enthusiasm for tasks ahead was showcased at the a 

International Geological Congress held 9 to 19 July in Washington, D.C. About 5900 
registrants from more than 80 countries attended the meeting. Presentations were made by 
scientists from more than 73 countries. Among them were geologists from Vietnam, Cuba, 
Iran, Iraq, Israel, Yemen, and South Africa. All the Eastern Bloc countries sent representa- 
tives, including 207 from the Soviet Union. This was one of the few instances in which the 
Russians arrived as promised, and in which passport problems were largely nonexistent. The 
People's Republic of China sent 127. In the three decades previous to the 1980 and 1984 
International Geological Congresses, the PRC was conspicuous by its absence. 

A large number of activities were conducted in connection with the Congress, 
including field trips, committee meetings, short courses, and workshops. A major transfer of 
information occurred in 13 sessions involving 20 to 25 simultaneous 15-minute talks plus a 
total of about 650 posters. A feature worthy of copying by other scientific groups was a set 
of extended abstracts for each presentation: no abstract, no place on the program. There 
were about 3500 abstracts, and these occupied 1858 pages. The average length was more 
than 800 words. From these it is possible to gain an impression of the status of earth science 
in the respective countries. As might be expected, geologists of the Third World were 
preoccupied with applied studies, for example, those relating to fossil fuels and minerals. 
Presentations from the developed world touched on a wide variety of additional topics, 
including radioactive wastes, ground-water contamination, soil erosion, seismic tomogra- 
phy, continental deep drilling, high-pressure studies, isotope geochemistry, and comparative 
planetology. At one time, the typical geologist strolled to rock outcrops and with pick and 
hammer obtained a hand specimen. Examination with a hand lens followed. Today, the 
most advanced equipment of the physical sciences is employed as well as s~~ercom~uters .  
Storage of information in databases and extracting information from them are now effective 
aids to progress in earth science. Cooperation between biochemists and paleontologists 
using DNA techniques is producing new understanding of phylogenetic relationships 
between living and extinct taxa. 

This was the 28th International Geological Congress. The first was held in Paris in 
1878. The President of the current Congress was Charles Drake of Dartmouth, with Bruce 
Hanshaw of the U.S. Geological Survey as Secretary General. They were excellent 
organizers. The next Congress will be held in Japan in 1992 with the Japanese in charge. 
Collaborating closely with the successive congresses is the International Union of Geological 
Sciences. It serves to foster international cooperation in the years between and during the 
congresses. The current President of the IUGS is Umberto Cordani of the University of S%o 
Paulo, Brazil. In a speech to the Congress he surveyed the many current successful research 
activities of earth scientists. He also pointed to an expanded role for geoscience in 
cooperation with other sciences in a worldwide effort to achieve sustainable development. 
He further noted: 

Damage to the environment and the many problems related to it are now a major worldwide concern. 
The challenges cut across the divides of national jurisdiction, and political decisions on the management 
of resources and land-use planning are crucial. Sustainable development will give rise to an unprecedent- 
ed demand for information, advice, and technologies that only an integrated approach can satisfy. In 
many countries, the focus of the challenge ahead is shifting from protection and restoration to planning 
and prevention. Possible solutions to environmental issues are becoming more and more complex and 
dependent on the cooperation of a multitude of sectors-but first and foremost, that of science. 

-PHILIP H. ABELSON 
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Innovative instrumentation since 1970. 
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Taq DNA polymerase 
The old faithful 

Thermostable DNA polymerase available now from Amersham 

New pre-dispensed mega-pack sizes 
Quantity Ordering code 
50 units T0303Y 

250 units T0303Z 
10 x 50 units RPN0303Y 
5 x 250 units RPN0303Z 

Amersham International plc 
Arnersharn UK Amersham 
UK Sales Aylesbury (0296) 395222 Amersham Australia Pty Ltd Sydney (02) 888-2288 Amersham Belgium SAINV Brussels (02) 770 0075 
Amersham Buchler GmbH & Co KG Braunschweig West Germany (05307) 8080 Amersham Canada Ltd Oakville, ONT (416) 847-1166 
Amershsm Corporation Arhgton Heights, lC USA(800) 323-9750 Amwsham Denmark ApS Birker~id 02-82 02 22 Amwsham France SA Paris(1) 69.28.83.00 
Ameraham Japan Tokyo (03) 816 6161 Amersham Nederland BV Houten 03403 76660 Amersham - Norway branch Sandvika 02-54 63 18 
Amersham Sweden AB Solna 08-734 08 00 
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More accarate 
information with the Leitz 
MIAMED DNA? 
Sometimes, morphological 
criteria of a cell viewed 
under the microscope are 
not sufficient for a clear-cut 
decision on whether the cell 
is normal or abnormal. 
In such cases, the Leitz 
MIAMED DNA supplies 
extra information with 
DNA analysis, widening 
your scope for decision- 
making. 
You get reliable and repro- 
duciile results at an early 
stage. 

- - - - 
Wid Leitz USA. Inc. 24 Link Drive, Rockleigh NJ 07647 Wid Leib GmbH . D-6330 Wetzlar 
Telephone 1-201-767-1100 Telefon (0 64 41) 29-0 
Telefax 1-201-767-4196 Telefax (0 6441) 29 33 99 

WILD LElTZ 





Think of it as an intelligent sign of life 
in your universe. 

There's nothing like a new dimen- 
sion to expand your vlew of the future. 
METTLER DeItaTracQ shows exactly 
vhal we mean. 

It adds a unique visual dimension 
that makes the METTLER PM balance 
seem light-years ahead of ail the rest. 

That's because the DeItaTroc 
dsplay Q tb fastest way to transmit 
information from the weighing instru- 
ment to the human brain. An automatic 
tracking device pinpoints preckly 
where you are in the weighing range 
-and does It wIth the speed of sight. 
No calculations needed. 

No other lab balance is so simple 
to use, yet so advanced it's ready tor 
tlm labs of tomorrow 

METTLER balances are available 
only fmm Fisher Wentlfk: or VWR 
ScientHlc. 

All produds are backed by 
METTLER Service Plus@. Cali 
I-SOO-METTLER tor information 
and put DeItaTroc In your future. 

Mettler IRItrumeM Corporation 
Bo# 71 
Hi@hWown, NJ 08520 
l*METTLER 
(NJ 1-609-448-3000) , 



At NEW ENGLAND BIOLABS, lnc, we know restriction enzymes. 
For more than 14 years we have been the source of the highest 
quality restriction endonucleases available. And our selection 
is the best by far, over 130 restriction endonucleases with 
different specificities. 

Our commitment keeps us at the forefront of the scientific 
community. We guarantee our products. We back them up with 
technical assistance from people who really know the product. 
All NEB enzymes are purified in-house using procedures 
developed by us. In-house screening and cloning efforts enable 
us to regularly, and substantially, reduce the price of our enzymes. 

At NEW ENGLAND BIOLABS, Inc. we're still writing the 
book on restriction enzymes. 

New England Biolabs, Inc. 
32 Tozer Road 
Beverly, MA 01915-5510 USA 
800- NEB- LABS 
In MAand International: (508)927-5054 
FAX (508)921-1350 
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DISTRIBUTORS: Australia GENESEARCH PTY LTD Tel. (075) 37 5499 / Federal Re~ublic of Germany. West Berlin. Austria and Switzerland NEW ENGLAND BIOLABS GmbH 
(Federal Republ~c of Germany) Te1.(06196i 3031 / Finland Sweden Denmark USSR.FINNZYMES OY ($inland) Tel. (0) 437-5312 / France OZYME S.A.R.L. Tel. (1) 30 57 0025 / 
Italy GRUPPO FLOW S.p.A.Tel.(OP) 5241041 / I S ~ ~ ~ I G A M I ~ O R  ~ ~ ~ . i e l . ( 0 3 ) 3 4 2  i 0 2  ! Japan DAIICHI PURE CHEMICALSCO. LTD.Te1.(03)272-0671 / The Netherlands WESTBURG B.V. 
Te1.(033)950094 / People'sRepublicofChlna CHINAUNITED BlOTECHNOLOGYCORP.Tel.(li894233 / Spain LANDERDlAGNOSTlCOS.A.Tel.(Ol) 759 73 12 / United Kingdom 
CP LABORATORIES Tel. (0279) 758200 



Al DS 
Drug Research Tools from MGR 

PR 
(p15 Protease) 

RT IN 
(Reverse Transcriptase) (Integration Protein) 

Critical reagents for the design and screening of drugs for 
AlDS therapy are available from MGR. Currently the best 
source for these reagents is avian myeloblastosis virus 
(AMV) and MGR has years of experience working with AMV. 

Focus your AlDS research with dependable products from 
MGR. For more information, call or write: 

Molecular Genetlc Resources, Inc. 
6201 JohnsRoad#8 

Tampa, FL 33634 
800-255-81 42 81 3-886-5338 (Florida Residents call collect) 

Circle No. 46 on Readers' Service Card 

A concentrated solution of inorganic and organic salts 
designed for the highest efficiency of RNA transfer from 
agarose gel to hybridization membranes. In addition, 
HETS has a remarkable new property of visualization of 
RNA on the membranes without ethidium bromide 
staining. 

I P 0 BOX 1421 FRIENDSWOOD TEXAS 77546 U S  A 
(713) 482-2672 TOLL FREE (800) 631-0600 

CINNAIBIOTECX INTERNATIONAL INC. 

TELEX (ITT) 4998324 lTDl UI . FAX (713) 482-1070 

I 
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Cat. No. CS-103 Also available: 
Size: 500 ml RNAzol'" for rapid isolation of pure 

undegraded total RNA from tissues 
and cells without the use of 
ultracentrifugation. 

3RD INTERNATIONAL SYMPOSIUM O N  TISSUE REPAIR 
C L I N I C A L  A N D  E X P E R I M E N T A L  A P P R O A C H E S  T O  
DERMAL AND EPIDERMAL REPAIR NORMAL & CHRONIC WOUNDS 

I 

Hotel Inter-Continental, Miami, Florida 
JANUARY 10-14,1990 

The 3rd International Symposium on Tissue Repair will 
provide an inter-disciplinary forum for the presentation and 
discussion of new therapeutic approaches, both clinical and 
experimental, to tissue repair in normal and chronic 
wounds. 

The program is being sponsored by a grant from Johnson & 
Johnson Patient Care, Inc. and organized/conducted by 
Symposia Medicus with co-sponsorship from theuniversity 
of Miami Wound Care Institute. 

A world'renowned faculty has been assembled to cover 
topics including: 

Anatomy, Pathophysiology & Clinical Spectrum of 
Venous. Diabetic and Decubitis Ulcers Circulation and 
Oxygen Delivery in Chronic Wounds Biological Tissue 
Coverage Combination Therapy with Growth Factors 

Matrix Components and their Role in Wound Healing 
Characteristics of Wound Fluid Dressings: new 

Developments Clinical Experience with Growth Factors 
Pharmacological Approaches to Wound Repair. 

POSTERS ARE CURRENTLY BEING SOUGHT - 
mail 150-300 word abstracts to: Dr. Adrian Barbul, 
Sinai Hospital & Johns Hopklns University, Dept. of Surgery 
Belvedere at Greenspring, Baltimore, MD 21215. 

For further information regarding symposium registration1 
brochure, contact: 
Symposia Medicus, 281 5 Mitchell Drive #I28 
Walnut Creek, CA 94598-1622 Phone (415) 935-7889 

At Synthecell, 

Mice Foresaw the Need . . . 
and Responded 

Introducing 

S-OLIGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

S-OLIGOS ARE SULFUR DERIVATIZED OLIGONUCLEOTIDES. 

CHARACTERISTICS - MORE CELL PERMEABLE 
RESISTANT TO NUCLEASES 

RESULT - REPLICATION, TRANSCRIPTION 
AND TRANSLATION 
SIGNIFICANTLY BLOCKED 

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

SYNTHECELL 
SYNTHECELL 

SYNTHECELL 
SYNTHECELL 

SYNTHECELL 
SYNTHECELL 

'OIP 

2096 Gaither Road, Rockville, MD 20850 USA 
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HUMAN GENOME I 
An International Conference On The Human Genome 

1 st Annual Meeting - October 2-4, 1989 
Town & Country Hotel 

San Diego, CA 
Co-Chairman: Co-Chairman: 
Daniel E. Koshland, Jr., Ph.D. Charles R. Cantor, Ph.D. 
Editor of Science Director of Human Genome Center 

Lawrence Berkeley Laboratory 

PROGRAM 
KEYNOTE ADDRESSES 

Opening Welcome: 
Richard Atkinson, President, American Association for the Advancement of Science. 

Role of the Meeting: 
Charles Cantor, Director, Human Genome Center, Lawrence Berkeley Laboratory. 

CURRENT STATUS OF THE GENOME PROJECT APPLICATIONS 
THE GENETIC MAP: Raymond White, Howard Hughes Medical Insti- HUMAN EVOLUTION: Allen Wilson, University of California, Berkeley. 
tute, University of Utah. MULTIGENE DISEASES: Eric Lander, Whitehead Institute for Biomedical 
RESTRICTION MAPS: Cassandra Smith, University of California, Research, Cambridge, Massachusetts. 
Berkeley. HUMAN DIVERSITY: Jean Dausset, Human Polymorphism Study Center 
CLONING: Ronald Davis, Stanford University School of Medicine. (CEPH). 
ORDERED LIBRARIES: Sydney Brenner, MRC Molecular Genetics Unit, SEX DETERMINATION: David Page, Whitehead Institute for Biomedical 
Cambridge, England. Research. 
APPLICATIONS: Thomas Caskey, Howard Hughes Medical Institute, UNSTABLE SEQUENCES: Michio Oishi, University of Tokyo. 
Baylor College of Medicine. INTERPRETING SEQUENCE: Russell Doolittle, University of California, 
SOCIETAL IMPLICATIONS: Daniel Koshland, University of California, San Diego. 
Berkeley. 
TECHNIQUE INNOVATIONS ORGANIZATION - DIFFERENT VIEWS OF CURRENT AND FUTURE 

PCR OF SINGLE SPERM: Norman Amheim, Ahmanson Center for Biolo- SCIENCE AND PROCEDURES 

gical Research, University of Southern California. 
HUGO: Victor McKusick, Johns Hopkins University School of Medicine; 

SEQUENCING METHODS: George Church, Harvard Medical School. President, The Human Genome Organisation (HUGO). 

DNA CLEAVAGE: Peter Dervan, California lnstitute of Technology. 
NIH: James Watson, Cold Spring Harbor Laboratory; NIH Human 

RADIATION HYBRIDS: David Cox, University of California, San Francisco. Genome Project. 

IN SlTU HIBRIDIZATION: Jeanne Lawrence, University of Massachusetts DOE: Charles Cantor, Human Genome Center, Lawrence Berkeley 

Medical Center. Laboratow 

RAPID MAPPING: Glen Evans, Salk Institute. EEC: Peter Pearson, Johns Hopkins University School of Medicine. 

INTERESTING REGIONS 
JAPAN: Nobuyoshi Shimizu, Keio University School of Medicine. 
INFOMATICS: David Lipman, National Libraty of Medicine. 

CYSTIC FIBROSIS: Francis Collins, Howard Hughes Medical Institute, OVERVIEW: Renato Dulbecco, Salk Institute. 
University of Michigan Medical Center. 
TELOMERES: Robert Moyzis, Los Alamos National Laboratory. POSTER SESSIONS AND EXHIBITS 
IMMUNOGLOBULINS: Tasuku Honjo, Kyoto University Faculty of Registrants of the meeting may submit abstracts for poster sessions by 
Medicine. requesting abstract forms on the registration tear off below. Exhibits will 
IMMUNOGLOBULINS: Hans Zachau, Institute for Physiological Chemis- be open to all attendees and interested researchers Monday, Tuesday and 
try, University of Munich. Wednesday. 
T-CELL RECEPTORS: Leroy Hood, NSF Science and Technology Center 
for Biotechnology, California lnstitute of Technology. 
FRAGILE X: Jean-Louis Mandel, lnstitut de Chimie Biologique, 
Strasbourg. 

................................................... 
REGISTRATION FEES: Make checks payable to: Scherago Assoc., Inc.,/Human Genome 
$250 ON-SITE REGISTRATION - Includes Abstract Booklet. 
$200 ADVANCED REGISTRATION - (Received by Sept. 1,1989) Includes Abstract Booklet. 
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 

Please forward abstract forms. 

P lease  Print 

N a m e  Street  

Dep t .  C i t y  State Zip 

Aff i l iat ion Telephone: ( ) 

Return to: Human Genome YScherago Associates, Inc., 1515 Broadway, New York, NY 10036, Tel: (212) 730-1050 
Fax: (212) 382-3725 
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Bring the World 3 
ToYour Desktop ... 

It's easy! Turn on your computer and start up Pro-Search. Pro-Search 
provides an intelligent interface for BRS and DIALOG Information 
Services. Just choose from over 350 databases covering Business, Law, 
Science, and the Humanities. Enterthe keywordsfor your search and hit 
a key to go online.Then, sit back and let Pro-Search bring the world of 
online information to your desktop. 

Pro-Search is  available fo r  the I B M  personal computers and compatibles and requires 
320k memoryand  a modem. AMacintosh version wil l  beavai lablethis fall. 

1 Glass and Plastlc 1 
research, scintillation V 
and sample vials up to 

ips vials from tray into 
DasKer. NO hand contact. Vyleater processes up 
to 10.000 vials per hour. Handles various sizes. 
Vibratory screen separates liquld and solids. In- 
ternal fan for fume exhaust. Quiet, compact, ef- 

ficient, economical to buy and use. 
Ideal for labs. 

Crush drums and compact waste In 
drums w ~ t h  RAMFLAT compactors 

ENTERPRISES, INC. 
5637 N 9lst St . M ~ l w a u k e e .  
W 1 5 3 2 2 5  800-233-3721 

Write or call for descriotive Illeralure 
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A FIDIA RESEARCH FOUNDATION SYMPOSIUM 

NEUROTOXICITY OF EXCITATORY AMINO ACIDS 
A Satellite Symposium o f  the 19th  Annual Meeting of the SOCIETY FOR NEUROSCIENCE 

OCI'OBER 26-28,1989 SCOTTSDALE, ARIZONA 
SESSION TITLES REGISTRATION 

Ca and Ca Channels The registration fee is US $175 ($75 for students 
Ca-Dependent Enzymes and postdoctoral fellows). There will be no charge 

Cellular Mechanisms Underlying LTP and Excitotoxicity for press. Fee entitles participants to the printed 
materials of the symposium, working lunches on 

Excitatory Amino Acids and lschaemic Damage October 27 and 28. a wine and cheese receotion on 

SPEAKERS 
P. Andersen (Oslo, Norway), K. Beam (Fort Collins, GO), 
D.W. Choi (Standord, CA), T. Curran (Nutley, NJ), 
B.A. Engelsen (Bergen, Norway), M. Favaron (Washington, DC), 
C. Fieschi (Rome, Italy), D.R. Grayson (Washington, DC), 
I. Han bauer (Bethesda, MD), K.P. Huang (Bethesda, MD), 
C.B. Klee (Bethesda, MD), A. Leon (Abano Terme, Italy), 
R.R. Llinas (New York, NY), G. Lynch (Irvine, CA), 
H. Manev (Washington, DC), C. Manni (Rome, Italy), 
M. Morad (Philadelphia, PA), F. Moroni (Florence, Italy), 
T. Pozzan (Padua, Italy), R. Siman (Wilmington, Do, 
R. Simon (San Francisco, CA), K. Suzuki (Tokyo, Japan), 
R.K.S. Wong (New York, NY), P.L. Wood (St. Louis, MO), 
G.N. Woodruff (Harlow, UK) 

October 26, and a dinner party on October 28. 

DEADLINE FOR REGISTRATION 
September 22, 1989 

FOR FURTHER INFORMATION, CONTACT 
Fidia Research Foundation 
1640 Wisconsin Ave., NW 
Suite 2 
Washington, DC 20007 
Telephone: 2Q2-337-7185 
Telefax: 202-337-7188 



NW ~a lgene~  e*rem 
beats the others cold. 
The advanced labware system for 
improved cryogenic storage. All de: .ed 
by Nalge, the first name in high-tecn 
plastic labware. 

. . 

Retrthers hold new 2. 
Nalgene CryoBoxes 
securely and sepa 
rately-release 
quickly. Racks hold 
your existing cardboard 
or stainless steel 
boxes, too. 

b 
Order Nalgene Cryowar, - 

ftom your Authorized Nalgene 
Labware Dealer worldwide. I 

CoolControlwith 
Nalgene Cryovials. 
We designed them rfght from the 
start.We put screw threads outside 
the vial where they belong. We 
gave the closure a longer skirt, fir I 
uncontaminated aseptic procedures. 
Our closure seals-without a gasket. 
And we gave the vial a conical bottm'@r 
easier sample extraction4 brtSe 1 a l~ o u  had all-plastic wogenic 
to stand on tts own. Phzs, an opllQue boxes? Your AImsy card- 
mar- a m  for your ID codes and an bMwd or expensfw sfatnles~ steel boxes 

easv-bamdmtlins. h I ~ ~ a m i  eco2omicsll IWzene 
I 

4 

1 us the coupon today.- 

- 
NalgengBrand Producl 

The ability tolisten. 
The technology 
to respond. 

k ~W and numbers on b x  top 

1 Cool Handling with 
Nalgene CryovCal Holders. 
Your lab deserves our new, all- 
plastic cryovlal holders, too. Holder 
interlocks with up to 50 Nalgene 
Cryovials to allow single-handed 
operation. Molded-in alpha-numeric 

dentlflcation system. Autoclavable. 

Cryware beats the others I Send flee trial samples of Nalgem ( 
Cryovhls and more tnformatbn I about advanced Nalgene f3yoware. 

I 

Cool Fit Wcth 
'' Nalgene CryoBox Racks. 

We didn't forget to deslgn new stainless 
steel racks, either. Our racks fit your 
existing mechanical or liquid-nitrogen 

lders' Service Card 

N ne Cryovlals are non- 
c! xlc, non-pyrogenlc, 
radlatlon sterIHlod. AvafMk 
in 1 .Z- and 2-mL stres. 
Recesredbases Interlock *-- 



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 
Formats bibliographies exactly as YOU want them 

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

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

RT-11, TSX-Plus, RSX-11, P/OS . . . . . . 

VAX/VMS (native mode) . . . . . . . . . . . . 

322 Prospect Ave., Hartford, CT 06106 

Connect~cut residents add 7'/ze/. sales tax. 

Circle No. 20 on Readers' Service Card 

Develop a 
New Attachment 

Now create your own custom affinity support, 
ust by passing your protein or peptide ligand 
(hrough a HiPACTYAldehyde Activated Luer / 

- Tip Quick ( L T O ~ ~ )  Column. 
To immobilize your ligand tc 

;ilica, inject a solution of the li- 
land and NaCNBH3 into the LTO 
:olumn. Allow to react (20 to v 50 minutes), then wash the 
:olumn. All you need is an LTQ 
~ n d  a syringe. 

Once the ligand is immobilized to silica, it 
' only takes about 5 minutes to purify a sample. 
..f. : - And when it's time to scale up, transfer the 
' immobilization protocol directly to a HiPAC 

analytical or prep-scale HPLC column. 

$ 1  @ With LTQ Aldehyde Activated Columns, 
you're bound to succeed. For complete 

information, call toll-free. 

, Pe Chromatochem, Inc. 
2837 Fort Missoula Road 
Missoula, MT 59801 
Call toll-free: 8001426-7227 
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Simple - 
They say that variety is the spice 

of life. But the variety of life insur- 
ance products in the marketplace 
today poses a bewildering prospect 
-even for the most educated cus- 
tomer. Which is why it's refreshing 
to know that there's still a kind of 
life insurance whose appeal lays in 
its simplicity. 

Not only is AAAS Term Life the 
purest kind of life insurance avail- 
able, it is also the least expensive. 
And now that Group Rates have been 
cut another 15% effective 4/1/88 
(they were also cut 10% last Oc- 
tober), AAAS Term Life is an even 
better bargain. 

If you're interested in applying for 
coverage from $15,000 up to 
$240,000, and wish to request gener- 
ous protection for your family, too, 
the next step is simple. 

Contact the Administrator, AAAS 
Group Insurance Program, 1255 
23rd Street, N.W., Suite 300, Wash- 
ington, D.C. 20037, or call toll-free 
(800) 424-9883 (in Washington, D.C. 
call 296-8030). They will be pleased 
to answer any questions you may 
have about this valuable member 
benefit. 



5th Annual AAAS Forum for School Science 
6-7 October 1989 + Arlington, Va. 

Eve ybody's talking about it. It's scarce. Students aren Y attaining it. What  is 
it? Who  needs it? How is it best attained? How is it adequately assessed? 

FIND OUT AT THE 5TH ANNUAL AAAS FORUM FOR SCHOOL SCIENCE: 
Join with nationally recognized leaders in education, government, business and the sciences to help 

develop a consensus definition of scientific literacy w Consider the implications of the meaning of 
scientific literacy for classroom practice and national policy w Learn about national projects - 
sponsored by AAAS, NAEP, NCISE, NSF, NSTA - aimed at achieving scientific literacy 

SPEAKERS INCLUDE: 
Bill Aldridge, Executive Director, National Science Teachers Association 

Erwin Hiebert, Professor Emeritus, History of Science, Harvard University 

Paul DeHart Hurd, Professor Emeritus, Science Education, Stanford University 

Jon Miller, Director, Social Science Research Institute, Northern Illinois University 

C.K.N. Patel, Executive Director, Research on Materials Science and Academic Affairs Division, 
AT&T Bell Labs 

F. James Rutherford, Education Officer, American Association for the Advancement of Science 

Bassam Shakhashiri, Assistant Director, Directorate for Science and Engineering Education, 
National Science Foundation 

Thomas Spiro, Chemist, Princeton University 

Iris Weiss, President, Horizon Research, Inc. 

REGISTER NOW! 
For program and registration information: Call (202) 326-6620 or write: Forum '89, Office 
of Science & Technology Education, AAAS, 1333 H Street, NW, Washington, DC 20005 
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The advanced katures of the SORVALL" RC-5C Ffl give you utmost flexibility. When you enter your r u n , p ~ $ $ ~ q ~  
L 1 ,q %-a<- z"A , both "set" and "run" conditions are simultaneously - *: T &-A:* -2'- I 

disulaved. You can instantlv check n-force at any - A+' 

speedsby touching the RCF ~ode . -bu~l i  
any run i s  easy and convenient, thanks to 
built-in w'dt integrator that calculates the total 
centrifugal effect. 

Are your procedures more routine? Then choose 
the practical RC-SB. This workhorse offers straight- 
hrward selection of run conditions in any sequence 

forming in laboratories worldwide. 
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THIS IMPLANTABLE MICROCHIP 
HAS JUST TOTALLY REVOLUTIONIZED 

The end of ear punching or tagging, toe clipp 
tail tattooing . . . and their problems. 

This entire system-that 
make it function-called th 

r--------- 
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SCIENCE has 153,192" 
good reasons for being 

number one. 

Number 2 has 35,192' 
reasons for coming 

in second. 
The pre-eminence of SCIENCE as the definitive life science journal starts with 
our circulation, a full 435% greater than our nearest rival! But that's only one 
reason for our supremacy. SCIENCE reaches more doctoral scientists, more 
NIHIHughes Institute grant recipients, more U.S. science policy leaders than any 
other publication. For working scientists who must keep in touch with the life 
sciences universe, there is no choice but to read SCIENCE. For businesses with 
products or services to sell them, there is no choice but to advertise in SCIENCE. 

*ABC Audit, 6/88 SBPA Audit, 12/87 

TY T H E  GLOBAL WEEKLY OF PESEARCH 

ADVERTISING REPRESENWIYES 
SCHERAGO ASSOCLATES, INC. 

1515 Broadway, New York, N.Y. 10036 ( 2 1 2 )  730-1050 

SCIENCE, VOL. 245 



Some Other Books of Interest 

insect Pheromones in Plant Protection. A. R. 
J u m  and R. F. S. GORDON, Eds. Wiley- 
Interscience, New York, 1989. xvi, 369 pp. $95. 

Advertised as a "technocommercial re- 
view," this book, John Kennedy writes in 
the foreword, "chronicles-and in effect cel- 
ebrates" the fact that "we have now passed 
the point where the practical, commercial 
feasibility of using pheromones to control 
insect pests could still be doubted." Al- 
though predicting that pheromones will 
never "sweep the board as dld the insecti- 
cides," Kennedy notes that they provide an 
"object lesson'y showing how "the develop- 
ment of new pest management techniques 
. . . is going to need a much larger scientific 
content than in the past." An introduction by 
the editors and a background chapter on 
pheromones and insect behavior open the 
book. There follow chapters on the moni- 
toring of pest insects and the timing of 
treatment and on mass trapping of pests and 
disruption of mating, especially in the pink 
bollworm, Pectinophora gossypiella, through 
the use of pheromones. Another group of 

chapters is concerned with methods of com- 
mercial production and application, the lat- 
ter including plastic laminate dispensers, 
hollow-fiber controlled release systems, and 
microcapsules. A final section, headed Com- 
mercialization and the Future, includes a 
discussion of the development and market- 
ing of pheromones based on the experience 
of ICI Agrochemicals with Pectinophora gos- 
sypiella in Egypt, an outline of procedures 
involved in registration of pheromones with 
regulatory agencies, and a consideration of 
factors involved in their practical adoption. 
An "epilogue" by the editors, followed by 
species and subject indexes, closes the 
book.-KL. 

Crop Safeners for Herbicides. Development, 
Uses, and Mechanisms of Action. KRITON K. 
HATZIOS and ROBERT E. HOAGLAND, Eds. Aca- 
demic Press, San Diego, CA, 1988. xiv, 400 pp., 
illus. $69.95. 

Crop safeners, also known as herbicide 
safeners, herbicide antidotes, or crop protec- 
tants, are chemical agents used to manipu- 
late the tolerance of crop plants to herbicides 

used for weed control. This volume, accord- 
ing to the edltors, is the first overview of the 
subject in book form since 1978. Twenty- 
four authors from North America, Japan, 
Hungary, Switzerland, and Israel have con- 
tributed. In part 1 Hatzios discusses the 
development of safeners from the 1940s to 
the present and Matsunaka and Wakabaya- 
shi report on their use in Japan. Part 2 is 
devoted to their mechanisms of action, be- 
ginning with a general discussion by Hat- 
zios and including consideration of herbi- 
cide effects on metabolism, enzyme activity, 
and terpenoid biosynthesis, the action of 
dichloroacetamide and thiazole safeners, and 
protection of grasses against acetanilide, sul- 
fonylurea, and imidazolinone herbicides. 
Part 3 discusses "alternative approaches," 
including the use of activated carbon and 
other adsorbents, controlled release agents, 
growth regulators and fungicides, microbial 
agents, and potentially more selective sa- 
feners ("prosafenersyy). A summary ("pro- 
gress and prospects") by the editors, an 
appendix listing common or code names of 
agrochemicals mentioned in the text, and a 
21-page subject index conclude the vol- 
ume.-K.L. 
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