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I THIS WEEK edited by PHIL IN SZUROMI SCIENCE 

C WHIZ been difficult to identify. Kondru et  al. (p. 
Although it has been about 200 years 2247) have developed a quantitative 
since Cavendish first determined the grav- method for computing individual atomic 
itational constant C, most experiments contributions to the optical rotation an- 
have used a similar technique: A torsion gle. The method provides insights into 
balance measurement of the restoring how molecular geometry, substituents, 
force in a fiber between two large masses. and chemical bonding can affect the opti- 
In recent experiments by various groups, cal rotation angle. 
the systematic errors inherent in these 
measurements have resulted in scatter in 
the value for C varying by up to 40 times I N ~ D E ~ O O I O l t l l l D N  
their individual errors. Schwarz e t  al. (p. As an essential constituent of many 
2230; see the news story by Kastenbaum) enzymes, iron is avidly sought and se- 
have been able to reduce or remove these questered by microorganisms. Sidero- 
systematic errors by using a different ex- phores are small secreted molecules 
perimental setup: Laser interferometry is that chelate iron in a bioavailable 
used to track a free-falling body under the brm. Fewson et a1 (p. 2215; see the 
influence of a nearby mass. Perspective by Braun) present the 

-ystal structure at 2 5  angstroms of 
WARM AT THE TOP % .  

The climate during the Late Cretace 
was anomalously warm at times; 
nosaurs could be found in Antarctica, 
the Arctic region contained abundant 
plants (see the Perspective by Huber).Tar- 
dun0 et  al. (p. 2241) describe a vertebrate 
fossil assemblage from Axel Heiberg Island 
in the high Canadian Arctic. This assem- 
blage includes fish, turtles, and champ- 
sosaurs, a large, nonmigratory crocodile- 
like predator. The assemblage implies that 
polar temperatures were high (perhaps 
exceeding 14" Celsius on average) about 
92 to 86 million years ago, a period t 
followed the occurrence of extensive rom Escherichia coli. This protein 
global basaltic volcanism. mediates the energy-dependent 

transport of the iron-containing 
BY LAND AS WELL siderophore across the outer mem- 
AS BY SEA brane. FhuA exhibits a remarkable 

A series of abrupt climate events punctu- cork-in-a-bottleneck conformation, 
ated the transition from the ice age to the and the structure of the protein in 
Holocene climate in the North Atlantic re- omplex with its substrate reveals 
gion, including cooling in the Younger , now subtle deformations of the cork 
Dryas and Preboreal Oscillation. It has ' translocate the iron chelate from the 
been difficult to recognize this sequence xtracellular medium into the peri- 
elsewhere, particularly in terrestrial pbsmicspace. 
records, and thus the global extent of 
these events has been uncertain. Yu and 
Eicher (p. 2235) now report evidence for STRETCH AND CHANGE 
this sequence in lake sediments in On- THE CHANNEL 
tario, Canada, further within the interior The energy for regulating the downhill 
of North America. flow of inorganic ions across the cellular 

membrane is usually obtained chemically 
ROUND AND ROUND (opening an ion channel in response to 

Chiral molecules are characterized by an binding of a neurotransmitter) or electri- 
optical rotation angle, the angle by which cally (opening in response to a change in 
plane-polarized light is rotated when it the transmembrane potential). Chang et  
passes through a solution of chiral al. (p. 2220) present the crystal structure 
molecules. Exactly how this angle arises of an ion channel that is regulated me- 
from the molecular conformation and chanically by lateral stretching of the cel- 
chemical bonding in the molecule has lular membrane. In the closed state, the 

channel consists of 10 helices, contributed 
as pairs from five identical subunits. A 
funnel-shaped pore is closed off near the 
cytoplasmic surface, and the suggested 
mechanism of energy transduction in- 
volves an outward displacement of the in- 
ner helix of each pair. 

ONE WAY TRIP 
Auxins, hormones that regulate many de- 
velopmental processes in plants, are 
transported from the tip of the plant to 
other tissues. Continuing on hypotheses 
first proposed by Darwin, researchers have 
long been in search of the molecules re- 
sponsible for the directed transport. Cal- 
weiler et  al. (p. 2226; see the Perspective 
by Jones) have now cloned the AtP lN l  
gene from Arabidopsis. Mutants defective 
in PIN1 are deficient in auxin transport. 
The protein product, whose predicted se- 
quence shows similarity to bacterial carri- 
er proteins, is located at the basal ends of 
cells involved in auxin transport, thus pro- 
viding insight into the molecular basis of 
unidirectional auxin transport. 

THE WORM GETS THE BIRD 
Population cycles are a major theme in 
ecology, but definitive identification of 
their causes remains problematic. Now 
Hudson et  al. (p. 2256) describe the inter- 
action behind one celebrated cycle, name- 
ly, the regular crashes in numbers of red 
grouse in the north of England. Experi- 
mental reduction in the burden of a ne- 
matode worm in the birds can repeatedly 
prevent the decline in numbers, demon- 
strating that a single trophic interaction 
can induce regular fluctuations. 

SLEEPING TO REMEMBER 
Can't quite name that catchy tune you 
heard? A good night's sleep may help 
you remember. Dave et  al. (p. 2250; see 
the news story by Barinaga) recorded 
neuronal activity in the nucleus robustus 
archistriatalis (RA) of zebra finches dur- 
ing waking and sleeping periods. The RA 
area lies at the beginning of the motor 
pathway that supports singing. The RA 
neurons responded more strongly to the 
broadcast of a bird song when the bird 
was asleep or anesthetized than awake. 
This enhanced responsiveness was re- 
duced by infusion of the neuromodulator 
norepinephrine into the brain area that 
provide input to the RA and suggests a 
mechanism by which auditory informa- 
tion might be consolidated as a function 
of wake-sleep state. 

CONTINUED ON PAGE 2151 
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Sfecled with areen fluorescent orolein IGFPI. I I 

Finally, a transfection reagent that makes you smile, every time! 
lntroducina 

GellemmRm 75 reactions T201007 
Wmsbdbn 150 reactions T201015 

Reapent 750 reactions 'I201075 

GenePol?~~~~  ~rcndecliar v* 100% Reagent 
90% 

5 E 80% 
GenePORTER 

GenePORTERTM reagent, which incorporates direct hydrophilic - .- 
conjugation (DHC) technology', is the latest innovation from 0 $ 70% l- I T  

2i E 60% F 
the lab of Dr. Philip Felgner, inventor of lipofection. We at Gene ; 2 so* Therapy Systems are so confident as to the performance of our 

S 
> 40% = z  

product, we stand behind it with a double-your-satisfaction u 30% 

guarantee' on cell types listed. In a variety of cell lines, 3 (3 20% 
w a l o %  GenePORTER reagent consistently delivers higher levels of 

0 transfection than any other commercially available product. BHK 21 cv 1 HeLa s3 N H  373 Jurkat 

Without compromising transfection efficiency, this robust Cell Type 
reagent performs in a wide range of conditions, including The p Gal encod~ng plasrn~d was del~vered ~nto cells us~ng GenePORTER and 
different ratios of plasmid and reagent. GenePORTER reagent is cornpetltor s transfect~on reagents Each manufacturers protocol was followed Gal 

easy to use and does not require enhancers or specid handling express~on was measured 48 hours after transfect~on by a color~metr~c assay 

of cells, saving time, cost, and reagents. Order GenePORTER 
reagent today. The results will make you smile. ; EG"do?A kttn trsnsfsuw results following our 

Hela S3 protocol, h t  purchase pnce wlll be refunded or double-tbht 
pnce will be applied to y w  GTS. Inc account toward hmuc 

Jutkat 
purchases Offer valld m USA only and ends 1/3 1199 Gumtee 
IS lunlted to cell types m this ad The purchssed GcneFQRTER 

NIH 3T3 COS-1 reagent must be returned usmg the GTS. Inc return policy ' h s  
B16-FO COS-7 offa  a llmlted to one T201007 orT20101S h t  oer customer 
PC-1 2 

To Order: 888-428-0558 
Circle No. 45 on Readers' Service Card 

F a :  61 9-587- 1499 
10190 Teledr Court 
Wh w, CA 92121, USA y . Biozym Diagnostik GmbH +49 5152-9020 
For the complete product IM , Rep. of China, K o m .  Takara +81-77-543-7231 Swlkdand. Axon 

' Therapy 'ysterns check out the GTS Website O AG +41 56 484 80 80 T a m  . PROtech. Ltd. 886-2-2381W Takara 
I/, ,,,/ ,,' , ,,,, c , ,,/,, ,, http://www.genetherapysystems.com 
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PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius Mastercycler gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20 O C  to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. 

The Mastercycler personal is designed to meet personal 
applications. Its 25-position all-in-one universal block 
holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 
plate in a 5x5 grid. 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 

Circle No. 17 on Readers' Service Card 

Experimental determination of optimal annealing temperature. 
The calculated primer annealing temperature was 56.5'C, the 
actual aanealing temperature is 63.5"C. The ribosomal spacer region 

of rnycoplasms from H9 cell cultures was amplified. 

'PCR (Polymerase Chain Reaction) is pmbctad by patent. The patent is had by Hoffmann-La Roche. 
Practim of Vn, patmid Polymerase Chain Reaction (PCR) process requires a license. 
The Eppendorf Thermal Cyclers are Authorbed Thermal Cyclers and may be used with PCR licenses 
availaMe lrom iim W n - E l m a  Corpwation. Their use with Authorbed Reagems also provides a limiled 
PCR licenae in eaordance with the W rights acmpanying such reagents. 

Eppendorf - Netheler - Hinz GmbH .22331 Hamburg . Germany . Phone (+49) 40-53801-0 . Fax (+49) 40-53801-556 
website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 

Eppendorf Scientific, Inc. . One Cantiague Road. Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 
website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 
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Where Is Your 
Research 
Headed? 

Avoid Steering clear of drug candidates with adverse drug 
metabolism is essential in the fast-paced world of today's 
pharmaceutical research. Gentest corporation's in vitro d ru g-dru g testing services for metabolic stability, reaction phenotyping 
and P450 inhibition can guide you from discovery through interactions registration. of course, after I 5 years, Gentest continues to 
be your best source for innovative products for the study of 
human in vitro drug metabolism in your own lab: 

- 
cryo-preserved hepatocytes, heterologously-expressed 
enzymes, antibodies, substrates, inhibitors and metabolite 
standards. Call us or visit our website to learn more about 
our comprehensive line of products and services. 

Corporation 
United States and Other Countries 

GENTEST Corporation 6 Henshaw Street Woburn, Massachusetts 01801 
Telephone: (781) 935-5115 Toll Free: (800) 334-5229 FAX: (781) 938-8644 

Email: info@gentest.com Visit us on the Internet: www.gentest.com 

Circle No. 23 on Readers' Service Card 



DNA Sequencing.. . 
Chromatography ... 
Lab Supplies ... 
Biologicals.. . Microscopy 
and lots of other neat 
science stuff... 

. .. Announcing Science's Literature Library 
Now you can order FREE product literature from 
the world's leading life science suppliers with 
Science's new online Literature Library. Whether 
you're looking for the latest catalogs, product 
brochures, or technical application sheets, you'll 
find them all online here. Best of all, you'll be 
able to  request information directly from the 
suppliers with the Literature Library's e-mail 
order form. 

Science's Literature Library 
www.scienceonlirae.org 

Cl~ck on E-Marketplace 



Circle No. 14 on Readers' Service Card 

The Canon National Parks Science Scholars Program will award 
scholarships to eight doctoral students in 1999. Each student 
selected will receive $25,000 per year for up to three years to con- 
duct research in the national parks. The Program is underwritten 
by Canon U.S.A., Inc. 

The 1999 competition will focus on four research topics within the 
biological, physical, social and cultural sciences. The research 
topics are of critical importance to the management of the National 
Park System and selected by the National Park Service. Students 
applying for 1999 scholarships must submit dissertation proposals 
that address these topics. 

For an application and guidelines, contact Dr. Gary Machlis, 
Program Coordinator, Canon National Parks Science Scholars 
Program, Natural Resource Stewardship and Science, National 
Park Service, 1849 C Street, NW (MIB 3127), Washington, DC 
20240, email gmachlis@uidaho.ed~ or visit btt~://www.nos.eov/ 
&science/waso/acts.htm. 

Applications are due June 15,1999. Winners will be 
announced shortly after August 15,1999. 

High-throughput Screening 
and 

Combinatorial Chemistry 
Approaches for 

Cystic Fibrosis Drug Discovery 
Application Receipt Date: Open 

Developments in the understanding of the cystic 
fibrosis (CF) basic defect and the role of the CF gene 
product, CFTR, have enabled scientists to develop 
strategies for new therapies.The Cystic Fibrosis 
Foundation (CFF) is soliciting proposals to utilize the 
growing body of knowledge about CF to develop 
systems that rapidly discover chemical compounds 
which correct the function of CF cells. This will be 
achieved by using the technologies of high-throughput 
screening (HTS) and combinatorial chemistry (CC). 

The CFF will consider proposals for review that 
address the following issues, but are not limited to: 

developing miniaturization technologies, indicator 
dyes, marker proteins, cell systems, and related 
technologies to facilitate the development of HTS 
technologies related to CF drug development; 

furnishing potential therapeutic agents to evaluate 
as potential lead compounds for CF drug 
development; 

creating HTS facilities that serve as resources for 
evaluating prospective chemical agents resulting 
from combinatorial chemistry or other entities for 
evaluation and; 

developing chemical derivatives of existing lead 

1 compounds for consideration as candidate drugs. 

The application of HTS and CC to develop new anti- 
Pseudomonas aeruginosa drugs will be considered. 

Review and Award: The maximum amount awarded 
will be $1.5 million over two years. Each application 
must contain "milestone achievement objectives" and 
the appropriate timetable for completion of each. 
Continued funding for the project will be, in part, 
based upon milestone attainment. 

Submission: An original, plus 20 copies, must be sent 
to the CFF, Attn: Office of Grants Management, 
693 1 Arlington Road 
Bethesda, MD 20814 
(301) 95 1-4422. Foundation 

Circle No. 40 on Readers' Service Card 
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n ~ n a h e i O  
January 21 -26, 1999 Anaheim, California 

I Plenary Lectures 

I 4:30 pm 6:30 pm 6:30 pm 

Student Science Science and Tihnology: AAAS President's 
Convocation Priorities for the 21st Lecture 
Science dlsplays from local schools Cmtuly M.R.C. Greenwood 
and posters fiom the American Umversity of 
Junior Academy of Science (AJAS) MODERATOR CAforma- -- 

Santa Cruz 

1 
Rita Colwell r Science through the 

6:30 pm Nahonal Science Lookrng Glass: 

Kqrtzote Lecture Foundahon W~nnlng the Battles 
but Losrng the War? 

Eric Haseltine 

I see Page 12 

for Special 

On-Site 

Registration 

Discounts I 
AMERICAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 

Walt Disney 
Irnagineering 
Technological 
Innovation in 
the Movies: 
Achievements and 
Challenges 

Ink)l-nl,lt~on ,I\ of No\.c%mhel- 17. 1 OOS. 

See upd~tc. \  o n  oul- \\ch p.rgc .~t :  

www.aaas.org/meetings/scope I 

SPEAKERS 
Federico Mayor 
U.N. Educational, 
Scientific, 
and Cultural 
Organization 
(UNESCO) 

1 Sunday. January 24 1 
6:30 pm 
Carla Shatz 
University of 
California- 
Berkeley 
Brain Waves and 
Brain Wiring 

Neal Lane 
Office of Science 
and Technology 
Policy 

Sir Robert Mav -~ - ~ 

d 

Office of Science 
and Technology, 
U.K. 

Michael 
Crichton 
Author, Producer 

6:30 pm 
Bill Nye 
KCTS, Seattle 
Public Television 
Science Education 
and the Media 

More program detalr on the web 



I 1 9 9 9  A A A S  A N N U A L  M E E T I N G  & S C I E N C E  I N N O V A T I O N  E X P O S I T I O  

Topical Lectures 
Friday. January 22 Saturdav. Januarv 

Sundav. Januarv 24 

SCIENCE INNOVATION 
h m s  B. M. de WPal TOPICAL LECTURES 

Harvard-Smithsonian 
Center for Astrophysics 

Choosing on the Mm'fi: ?he 1 2 ~ 1 : 1 5 p ~ ,  -2.3 Sasmn Lisdqdt 
Why LC the Day 24 Hours, 

Rita C o h U  ; ' d Q university of Chmgo 
and When Willthe 

National Science \ MddCocmdPd&li( 
BSOaM45arn 
Marcia K. McNutt % New Age ofEwplaation 
Monterey Bay Aquarium 
Research Institute 1 :30pm-2: 1 5pm 

Hiroo Kanamori 
California Institute of CaMornia Institute of 

Technology and 
Paul S h r  Designing an AlDS Vm'ne 

National Center for -&rn Carnegie Institution of 
Atmospheric Research, Jarsd M. Diamond 

Unkrsity of Calitbrnia- ?he Emthquake Redidan 

Los Angela School of RoMem:How WeCmrMake 

F! Sherwood RwPland 
UniveRity of Califbrnia- A 801t Hktmy o f  Everybody W o r d  University/ 

for the Lust 13,000 Years 
Global Change Bring the Signal Exdurnge and Signal 
20th Cmhtry: A Pen'od of 1999 &wd ~~ Transdudan in Plant-- 
Gm'ng Human Iniuence Francisco J. Ayda in the Hisfor), rmd %&soph $ Symbiack 

University of California- 

Danuin's Dwolution: Design 
University of Ca l i fo~-  National Cancer Institute, 

National Institutes of 
Expnmental Evidence for and Polibial Cantrweny 
Faster-than-Light Tunneling of 

University ofcxfb- 

National Laboratory 
Paul Alan Cox The Promise of Adaptive 1989Jdrn I! MrGosmr AlctatB 

1:30p*2:15Rm 

Consewation inJurassic Par&: Richad E Thompson 
Endangered PIrmts and the scripps Research Institute 
National Tropical Botanical Garden 

The Institute for Science A Memay Trace F d ?  

Srhool Environment 

Claudia Henrim 
Dartmouth College 
Women in Mathemafia: 
% Addition  of^^ 

unday. January 24 

I * = invited, not confirn~ed I 
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Friday at- January 22 

The Changing 
Environment of 
Higher Education 
Information Technology and the 
Future of Higher Education 
9:OOam-12:OOnoon 

Preparing University Faculty to 
Teach While Educating Future 
Teachers 
2:30pm-5:30pm 

Computers, the 
Internet, and 
Information 
Internet Research as an 
Experimental Science 
9:OOam- 12:OOnoon 

Massive Data Sets in 
Mathematics, Science, and 
Technology 
2:30pm-5:30pm 

Policing the Internet: 
Cybercensorship and Its 
Potential Impact 

2:30pm-5:30pm 

Environment, 
Food, and Natural 
Resources 
Science, Technology, and Food 
Safety Policy 

9:OOam- 12:OOnoon 
2:30prn-5:30prn 

Diseases of the 0cean:A New 
Environmental Challenge 
2:30pm-5:30pm 

Geology, 
Geography, and 
History 
Emergence of "Modern" Human 
Form: Archaeological, 
Morphological, and Molecular 
Perspectives 
9:OOam-12:OOnoon 

Mathematics and 
Physical Sciences 
Innovations in Mathematics: 
Historical Perspectives 
9:OOam-12:OOnoon 

The Wide World of Chemistry 
9:OOam-12:OOnoon 

Science and Society 
Successful Children in Risky 
Environments 

California 150 Years After the 
Gold Rush 
2:30pm-5:30pm 

Southern California Indian 
Languages at the Millennium 
2:30pm-5:30pm 

Industry, 
Engineering, and 
lnnovation 
Breaking the University- 
Industry Technology Transfer 
Logjam 
9:OOarn-12:OOnoon 

Instability in Earth 
and Human Systems 
The 21st Century Environment: 
Potential for Human 
Dominance 
2:30pm-5:30pm 

Life Science from 
Cells to the 
Environment 
Towards an Integrative Biology 
9:OOam-12:OOnoon 

Modeling Evolution 
2:30pm-5:30pm 

Excitement in the Solar System 
2:30pm-5:30pm 

Medicine and Public 
Health 
Forever Young: Biologic Bases of 
Postponement ofAging and 
Death 
9:OOam-12:OOnoon 

Human Health Risks in the 
Ocean 

9:OOam-12:OOnoon 

The Link between Systemic 
Conditions and Diseases and 
Oral Health 
2:30pm-5:30pm 

Neurobiology, 
Brain, and Behavior 
Grammar: What's Innate? 

Partible Paternity: Matings with 
Multiple Men Leading to 
Multiple Fathers Per Child 
2:30pm-5:30pm 

The Time Squeeze: 
Work/Family Strategies in the 
Next Century 
2:30pm-5:30pm 

Science, 
Engineering, and 
Public Policy 
UNESCO and Global Science 

The Precautiona ry Principle: A 
Revolution in Environmental 
Policy-Making ? 

2:30pm-5:30pm 

Science lnnovation 
Imaging Development: From 
Single Cells to Complex 
Organisms 
9:OOam-12:OOnoon 

Medicine in the 21st Century: 
Meeting the Genomic Challenge 

9:OOam-12:OOnoon 
2:30pm-5:30pm 

Navigation: How Cells and 
Organisms Find Their Way 
2:30pm-5:30pm 



The Changing 
Environment of 
Higher Education 
Changing Academic Labor 
Markets and Careers in Science 
and Engineering 
9:OOam-12:OOnoon 

Instability in Earth 
and Human Systems 
Harmful Algal Blooms: Impacts, 
Trends, and Current 
Developments 
9:OOam-12:OOnoon 

Neurobiology, 
Brain, and Behavior 
The Nature and Etiology of 
Specijc Language Impairment in 
Children 
9:OOam-12:OOnoon 

Water in the West: Investing in 
Management and Research for 
the 21st Centuy 
9:OOam-12:OOnoon 

Beyond the 100th Meridian- 
and into the 21st Centuy: 
Development, Conservation, and 
ConJlict in the American West 
2:30pm-5:30pm 

Cognitive, Linguistic, and Social 
Consequences of Early 
Experience: Perspectivesfiom the 
NICHD Study of Early Child 
Care 
2:30pm-5:30pm 

Linking Watershed Nutrients to 
Hypoxia in the Gulfof Mexico 
2:30pm-5:30pm 

Computers, the 
Internet, and 
Information 
Virtual Communities 
9:OOam- 12:OOnoon 

Genome Seminar 
Powerful Forces in Small 
Packages- Harnessing the 
Microbial World 
9:OOam-12:30pm 
2:30pm-5:30pm 

Life Science from 
Cells to the 
Environment 
Accelerating Crop Evolution for 
Greater Productivity and Better 
Biodiversity Conservation 

9:OOam- 12:OOnoon 

Science and Society 
- 

The Metropolis in the 
Millennium: Integrated Science 
and Urban Ecosystems 
2:30pm-5:30pm 

O n  the Unusual Eflectiveness of 
Logic in Computer Science 

2:30pm-5:30pm 
Geology, 
Geography, and 
History 
Changes in Paleoclimate and 
Civilization 
9:OOam-12:OOnoon 

Education, 
Entertainment, and 
Literacy 
Adding Public Outreach to 
Research Agendas 
9:OOam-12:OOnoon 

Mathematics and 
Physical Sciences 
Frontiers of the Physical Sciences 

Science, 
Engineering, and 
Public Policy 
How Will New Accountability 
Requirements Aflect the 
Environment for Research? 
9:OOam-12:OOnoon 

The Histoy of Science and 
Religion Revisited 

2:30pm-530pm 
Mount Wilson Observato y :  
New Realms in the Cosmos 

2:30pm-5:30pm 

National Council of Teachers of 
Mathematics (NCTM) 
Standards 2000 Draft: Rejlecting 
on Progress and Looking Ahead 
2:30pm-5:30pm 

Trouble at State: Discarding 
Science and Technology in 
Foreign AgPairs 
9:OOam-12:OOnoon 

Industry, 
Engineering, and 
Innovation 
Large Hadron Collider: Mega- 
Science and Mega-Engineering 
for Eveyone 
9:OOam-12:OOnoon 

Medicine and Public 
Health 
The Mathematics of Epidemics 
and Disease 
9:OOam-12:Wnoon 

Science Is Fun! 

2:30pm-5:30pm Science Policy in the Next 
Millennium: Emerging Issues in 
Congress 

2:30pm-530pm 
Environment, 
Food, and Natural 
Resources 

All Creatures Weird and 
Wonderful: Revolutiona y 
Approaches to Medical 
Discove y 
2:30pm-5:30pm 

Intellectual Capital and 
Knowledge Management 

2:30pm-5:30pm 

Science lnnovation 
Global and Local Dimensions of 
America's Food and Agricultural 
Systems 
9:OOam-12:OOnoon 

Confronting the Transplantation 
Crisis: Tissue Engineering of 
Vital Organs 
9:OOam-12:OOnoon 

The International Space Station: 
Bridging the Earth and the 
Universe 

2:30pm-5:30pm Ultracold Atoms 
2:30pm-5:30pm 

More program details on the web 
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Sunday at-a- Glance 
January 24 

The Changing Geology, Alien Invasions!: Impacts and Science and Society 
Environment of Geography, and Control of Nonindigenous Genetic Discoveries, the Media, 

Higher Education History Species and Public Anxiety 
2:30pm-5:30pm 

Attaining Diversity in Using Knowledge to Reduce 9:00am-12:00noon 

University Admissions: The Earthquake Losses 2:30pm-5:30pm 

California Experience 
Mathematics and 

9:OOam-12:OOnoon 
Physical Sciences The New Strategic 

9:OOam-12:OOnoon 
Earthquakes and the Urban Counting on Justice?: Use and Philanthropist: Is Science Riding 

Environment Misuse of Statistics in the the Wave? 
Computers, the 

2:30pm-5:30pm Courts 9:OOam-12:OOnoon 
Internet. and 
Information 9:OOam-12:OOnoon 

Industry, 
The Grand Unified eArchive: Engineering, and Quantum Mechanics Today 
Scientific Publishing in the Year 

Innovation 9:OOam-12:OOnoon 
2020 
2:30pm-5:30pm Scientometrics: Recent Advances Before the Beginning 

in Measurement and Application 2:300m-5:30Dm 

Science, 
Engineering, and 
Public Policy 

Investing in Research: 
Distributed Science or Elite 

Education, 
Entertainment, and 

- .~ 
in Industry Science? 

9:00am-l2:00noon Medicine and Public 9:OOam-12:OOnoon 

Literacy Intelligent Transportation 
Health Democratizing the Use of 

Mathematics through Science in Systems: Challenges of Conversions of Health Science in Policy: Recent 

the Middle Grades ~ ~ ~ l ~ ~ ~ ~ ~ i ~ ~  a complex N~~ Organizations from Nonprofits Advances 

9:00am-12:00noon Technolon to For-Profits: Should Anyone 2:30pm-5:30pm 
-- 

2:30pm-5:30pm Care? 
Portraying Science in the Media: 9:00am-12:00noon Integration and Synthesis As 
W h y  the Ambivalence? Scientific Method: 
2:30pm-5:30pm instability in Earth Health Care Coverage of Environmental Science and 

and Human Systems Compkmentary and Alternative Philosophy 
Restructuring Pre-College 
Science: We're Not There Yet 

Environment, Food, 
and Natural 
Resources 
Grazing Animals and the 
Protection of Rangelands in 
California 
9:OOam- 12:OOnoon 

Genome Seminar 
Powerful Forces in Small 
Packages - Harnessing the 
Microbial World 

El Nifio 1997-1998: Predictions, Medicine Therapies 
Impacts, and Lessons 2:30pm-5:30pm 

Role of Estuaries in Sustaining 
Coastal Fisheries: Is There One? 
9:OOam-12:OOnoon 

Life Science from 
Cells to the 
Environment 

Genetics and Reproduction: 
From Mice to Livestock to 
Humans 

9:OOam-12:OOnoon 

Science Innovation 
Mixed Environmental Hazards 

Windows on the Mind 
and Cancer: Scientific Advances 

9:OOam-12:OOnoon 
2:30pm-5:30pm 

Brain-Immune Connections: 
Neurobiology, From Popular Myth to Hard 
Brain, and Behavior Science 

Perception, Illusion, and Brain 2:30pm-5:30pm 

Neurology of Consciousness and 
Self 
2:30pm-5:30pm 



C ,' 
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Monday / Tuesday at-a- Glance January 25-26 

The Changing klues Matter: Environmental lnsta bility in Earth Neurobiology, 
Environment of ManagementandCivilSociet~ andHumanSystems Brain,andBehavior 
Higher Education 3:00pm-6:00pm Understanding Land-Use Psychoanalytic and 

Community College, Public, and 
Private Partnerships for 
Diversity in the Biotechnology 
Workforce 

9:30am-12:30pm 

Computers, the 
Internet, and 
Information 
Building the Next Generation 
National Biological Information 
Infrastructure 
9:30am-12:30pm 

Science and the Internet: 
Globalization, Cooperation, and 
Development 

3:OOpm-6:OOpm 

Education, 
Entertainment, and 
Literacy 
"Yuck, Gross!": What Can 
Online Deformed Frogs Teach 
About Science? 
9:30am-12:30~m 

Forum for School 
Science 
Science Futures - Education for 
the New Millennium 
9:30am-6:30pm 

Geology, 
Geography, and 
History 
"Writing It Right - Now!": 
Problems in the History of 
Present-Day Science 

3:OOpm-6:OOpm 

Boom and Bust in the 
Geosciences: Implications for the 
Future 

3:OOpm-6:OOpm 

Industry, 
Engineering, and 
lnnovation 
Innovation Patterns: k l u e  in 
Formulating Company Strategies 
and Public Policy 

Environment' Issues in High-Tech Startups 
and Natural and Venture Capital 
Resources 9:30am-l2:30pm 

Genetic Engineering of Food 
9:30arn-l2:30pm Opening Scientijic Frontiers?: 

The Science of Stockpile 
Sustainable Development in Stewardship 
China: Near Term Approaches 3:OOpm-6:OOpm 

The University/Industry 
University of California Natural Interface: Room for 
Reserve System: Managing 

Improvements 
Resources, Preparing for the 
Future 3:OOpm-6:OOpm 

Change: Cutting Edge Research 
and Application 
9:30am-12:30pm 

Life Science from 
Cells to the 
Environment 
Where Biology and Physics 
Meet 
9:30am-12:30pm 

Detecting Gene-Environment 
Interactions 

3:Wpm-6:OOpm 

Homing in on the Magnetic 
Sense 

3:OOpm-6:OOpm 

Mathematics and 
Physical Sciences 
Keys to the Cosmos: The 
Unzjication of Particle Physics 
and Cosmology - History and 
Prophecy 
9:30am-12:30pm 

Neuroscientzjic Perspectives on 
Dreaming 
9:30am-12:30pm 

The Biomedical Enhancement of 
Cognition: Ethical, Legal, and 
Religious Perspectives 

3:OOpm-6:OOpm 

Science, 
Engineering, and 
Public Policy 
Use and Abuse of Scientijic 
Predictions in Environmental 
Policy Making 
9:30am-12:30pm 

Land Use Change and Forestry 
in the Kyoto Protocol 

Science lnnovation 
Chemistry on the Edge: 
Interfaces with Biology, 
Materials, and Chips 
9:30am-12:30pm 

Astrobiology: Understanding Life Diet, Estrogens, Pregnancy, and 

in the Universe Breast Cancer: A Complex 

3:OOpm-6:OOpm Controversy 
9:30am-12:30pm 

The Fate of the Universe 
3:00pm-6:00pm Neural Transplantation in 

Development and Disease 

Medicine and Public ~ : O O P ~ - ~ : O O P ~  

Health 
Developing Prescriptions with a 
Personal Touch: The Human Forum for School 
- 

Genome and Medications 
9:30am-12:30pm 

Science 
Science Futures - Education for 
the New Millennium 

More program details on the web 



Exhibitor Workshops 
The Case for Human 
Mars Exploration 

Saturday, 
23 January 
12:30PM-2:OOPM 

In order to resolve the issues of 
past or present life on Mars and 
to determine the viability of 
the Red Planet as a future 
home for life, human explorers 
are needed. The technology for 
cost-effective human explo- 
ration is now available. 

This workshop will discuss how 
and why humans should 
explore Mars, and what needs 
to be done to initiate such a 
bold program in the near 
future. 

Presented by 
Dr. Robert Zubrin, 
The Mars Society 

Frameworks for Responsible 
Application of Genetic Medicine in 
Society 

Saturday, 
23 January 
12:30PM-2:OOPM 

The Foundation for Genetic 
Medicine, Inc. (FGM) Workshop 
will explore frameworks for 
responsible introduction and 
application of new genetic tech- 
nologies in society. FGM sup- 
ports "genetic literacy" for 
informed public discourse and 
an environment beneficial for 
improving human health in a 
socially responsible manner. 
Genomic research and genetic 
medicine afford the prospect of 
improving human health and 
alleviating human suffering, 
providing that all the stakehold- 
ers' interests and views and 
considered and respected. The 
development and introduction 

of modern genetic technologies 
to healthcare must not only 
consider the ethical, legal and 
social consequences. 
Application of genetic technolo- 
gies must also consider cultural, 
religious and social norms and 
beliefs, the special genetic needs 
of communities, potential bene- 
fits and risks, and a population's 
role in the development of 
genetic technologies. The 
workshop will identify and 
discuss critical elements and 
potential objective and subjec- 
tive evaluation methods for 
model frameworks. 

Presented by 
Stephen J. McCormack, 
Erin Willams, 
Leslie A. Platt 

Grants Workshop: 
NCllA Support for Innovation 
in Higher Education 

Saturday 
23 January 
12:30PM-2:OOPM 

This presentation will provide a 
brief overview ofThe National 
Collegiate Inventors and 
Innovators Alliance (NCIIA) 
focusing on our unique grants 
program and resources network. 

The NCIIA is an interdiscipli- 
nary educational alliance found- 
ed in 1995 at Hampshire 
College. Our mission is to 
nurture a new generation of 
innovators, by fostering and 
promoting the teaching of 
invention, innovation, and entre- 
preneurship at colleges and 
universities nationwide. 

The NCIIA grants program 
funds curriculum and program 
development and independent 
student projects focusing on 
commercially directed innova- 
tion. The primary mechanism 
in this effort is the E-Team (the 
"Em stands for excellence and 
entrepreneurship). An E-Team 
is a group of students, faculty 
and mentoring professionals 
who pursue the development of 
an idea or invention with the 
desired result of licensing of 
new products, technologies or 
the startup of entrepreneurial 
ventures. In the last three years, 
the NCIIA has awarded over $1 
million in grants to over 40 
institutions. 

Presented by 
Phil Weilerstein, 
NCIIA Program Manager 

you are cod* im*tdto atten 
& 1999 aaaS with 



Exhibitors 
Illlbrmation as of November 13. 1998 
See updates on our web page 
www.aaas.org/meetings/s~op I 

Exhibitors 
At-A-Glance 
BoldTpxt Indicates Sponsorship 

A K Peters 

Academia Book Exhibits 

Academic Press 

American Chemical Society, 
Education Division 

Association of American 
University Presses 

Brock Optical Inc. 

Cambridge University Press 

Cricket Magazine Group 

Design Science, Inc. 

3 The Free Press/Simon and 

i Schuster 

WH. Freeman and 
Company 

Harbor Branch 
Oceanographic Institution 

Harvard University Press 

Howard Hughes Medical 
Institute 

Hubble Space Telescope 
Project 

Institute for Scientific 
Information (ISI) 

International Space 
Station 

Island Press 
DoD SBIR/STTR Programs Long Term Ecological 
Dorling Kindersley Family Research Network/ 

Learning 

Ecumenical Roundtable 

Foundation for Genetic 
Medicine, Inc. 

France Edition 

National Center for 
Ecological Analysis and 
Synthesis 

The Mars Society 

Merck & Co., Inc. 

Metric Program/NIST 

Mount Wilson Observatory 

NABT/ASM Microbial 
Literacy Collaborative 

NASA/EOSDIS 

NASA-Office of Life & 
Microgravity Sciences & 
Applications 

National Collegiate 
Inventors and Innovators 
Alliance (NCIIA) 

National Library of 
Medicine 

National Science & 
Technology Medals 
Foundation 

National Science 
Foundation 

Nature America, Inc. 
NOAA 

Office of Naval Research 

Optronics Engineering 

Subaru of America, Inc. 

Opportunities 
Available! 

Does your organization have 
a Marketing, Education, or 
Outreach Department that 
wants to reach science and 
engineering professionals of 
all disciplines? 

Let them know the 1999 AAAS 
Annual Meeting and Science 
Innovation Exposition is a great 
place to do just that! 

Exhibit Hall Booths 
Exhibitor Workshops 
Meeting Sponsorships 

Many opportunities still 
remain! For more information 
and a prospectus contact: 

Ryan Strowger, 
AAAS Exhibit Sales Manager 
Phone: 202-326-6736 
E-Mail: rstrowge@aaas.org 

For details about these 
opportunities visit 
www.aaas.org/meetings/scope 

or $25 DISCOUNT toward On-Site -issport Rc 
- 

---- -- 

Ta redeem Phis coupon simply complete the on-site regisdon form and exchange it for your 
f ke  " W t a  Only* badge at the meedng Regisration desk on the 2nd Aoor of the 

or redeem fior $25 dlKMlDt to apply toward On-Site Regular Passpo 

Exhibition Hours: Ihe - F January22 

Meeting and Science Satday, ~ ~ ~ ~ 2 3  10 
sundaP huary24  I 

Innovation Exposition Monday, J~~ 25 

For Ann& Meting details or for a cjomplete Prem 
p k  visit w w l s ~ l w * - o ~ ~ s c o p e  or call the AAAS Meeting 

* ~ r o o t v a b d I w a n y M h a R e g i s c r a t i o n G ~ .  

.---.- 
More program web www.aaas.org/meetings/scope 
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General Information 
Reserve Your Hotel. Now 
Acco~&~odatio~~~ may sti l l  be available at the Anaheim Hilton and Towers and the Anaheim Marriott.To make your reser- 
vations* visit our website at www.aaas.org/rneetings/scope or call (202)326-6450 for a housing form. **lo 

Discount ACr Travel 
Save up to 10% on aidkres to Anaheim.The following: official 
airlines are offering special discounts on travel to and fiom the 
AAAS Annual Meeting in Anaheim: 

American Airlines 
To make reservations call 1-800-433-1790 and give the 
agent the following Starfile number 9019UD. 

Delta Air Lines 
For details and to make reservations call 
1-800-24t-6760 and refer to File Number 117317A. 

Supershuttle: 714-517-6600 

The Airport Bus: 800-772-5299 

DISCOUNT 

AAAS has nego6ated @ discounts on car rentas fa attendees of the AAAS 
Amual Meeting. Dollar Rent A Car is pleased to provide the faowing rates 
available fiom January 14-Febmary 2,1999 at h Angeb Intmnational Aqmt, 
John Wayne/Orange County Airport, and the Anaheim W o n  and Towers: 

h m y  Cm 
Compact Car 
I a d i d t e  Car 
Standard Car 
P l e m i u ~  Car 
Lumrry Car 
Minivan 

These rates include unlimited mileage and 24hour emergency roadside assis- 
tance.Thm is no extra fee for an additional driver or for renters 21-24 years 
of age. Rates do not include taxes, surcharges, fuel, or optional cover;lges. 

DOLLAR PJIAKES SENSE5 for AAAS members. Call your professional &awl 
aqent or Dollar at 800-800-4000 or visit their website at w ~ w . d o l ~ c o m ~ ~ ~ ~  
ou must mention CD#AAIllS whes making reservations. :t"'s* + & ? ~ - z ~  

A A A S  is pleased to recognize the National Science and 
I 

Technology Medals Foundation, Subaru of America, Inc., and International Space Station , 
as Sponsors of the 1999 A A A S  Annual Meeting and Science Innovation Exposition 1 

Sewing the science 

FOUNDATION 

, G technology commu 

INTERNATIONAL SPACE STATION 
so they can provide a better tomorrow. 1 



1999 AAAS Annual Meeting 
and Science Innovation Exposition 
January 21-26,1999 Anaheim, Cahfornia 

' - * - I  On-Site 
Registration Form 

First Name 

Institution 

- Last Name 

Address P I Y k 

city State ZIP Cow 

Dayame Phone ( ) Fax ( E-mail Address 

P Check here if you have speclal needs due to a disab'ity; AAAS will contact you. 

A. What is your PRIMARY discipline? (check only one): B. In whicb sector do y o 4  
P Life Sciences P Engineering P Mathematics P Industry/Business 
P Chemistry 0 Medical O Physics/Astmnomy 0 university/colled 
P Earth Sciences 0 Statistics P SociaVBehavioral Sciences Q Government 
P Computer Sciences P Other O Non-PmC- * 

Regular 
Student' 
Postdoc' 
K-12 Teacher' 
Retired' 

Please indicate any seminar(s) you plan to attend: 
P Genome Seminar P Forum fir  School Science 

B. General Meeting: Access to all symposia, career workshops and 

Retired P $133.75 P $ 160 

- . - 
ehbiaon .  (Does not include senmars or Science Innovation.) Please a& the unts from the box(es) you checked in sectlons 3 and 5 and wrlte 

Regular as@ $227 w due below: 
Student' P S  50 P $  70 

+ $ - 
Postdoc' 0 $165 . CIS205 

- 

K-12 Teacher' 0 $16 P $201 P Check Encbrd* l2 Orig~nal Purchase Order Enclosed 

Retired' P $idJI Credit Card: P VISA P Mastercard P American Express (No otha  cuds accepted) 

1 7. How to Register I 

C. Seminar Only: Access to the specified s e d  Cred~t Card Number 
exhibition. 
Genome Semnar Expiration Date Signature 
Forum for School Science 

D. One Day Only: Unlimitc 
(Note: Mon/Tue counts as one Bring this form with you to the registration desk on the 2nd floor 

of the Anaheim Hilton and Towers and SAVE $25 OFF the On-site 
Regular Passport or General Meeting Registration. Discount not 
applicable on Seminar, One day, Career Development, or Exhibition 

E. admission. 

DO NOT MAIL 
E FOR MEETING INFORMATION 

www.aaas.org/meetings/scope, Phone: (202)326-6450, 
Fax: (202)289-4021, E-mail: continfo@aaas.org 

To qualify 
Important Notes: 

mdcate: AAAS Member Number ' 
(1) Members, students, postdon, K-12 reachers, and retlrees must complete the verficaaon 

(M@ts  on L dence  label) dormatton m secmn 4 to quaLfy for the specla1 regshahon rates 
(2) Membership dues indicated her& are the 1998 lamiwhich are guaranteed duough 

'Ib qualify for sdudent rate, indicate: E x p t e d  year ofgraduahon January 26,1999 for those registering for the annual meeting. $60 of dues plus international 
Institution p o w  are allocated to S&ne. Please allow up to four weeks for receipt of your fust hue. 

To qualify for postdoc or K-12 teacher rate, indicate: ' . . . Canadian rates include GST #125488122. 

% .  

,.,,'.: I.. : (3) Checks must be in United States ~ m n c y  and be payable on a United Stam bank. 
Institution (4) Make checks payable to 'sAAAS." 

Chair or Principal's name 

To qualify fot retired rate, indicate: RehrementYear Birth p r  . 
..- 

AMERICAN ASSOCLATION FORTHE 
ADVANCEMENT OF SCIENCE 
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5 ' 
- b--$$:pfs 

. . .just asailzpling of the m'1i1y special events planned for the 
nzeeting. Watch our \veb site fbr nzoi-e details.. . 

Tuesday, January 26 ll:00am4:00pm 
Anaheim Marriott Hotel 

I'ublic Science Day (by invita- 
tion) Funded by Unisys 
Sa11 Andreas Fault Field Trip 
Student Science Ilisplays fea- 
turing local school science 
projects and posters by high 
school students representing 
the American Junior Academy 
of Science (AJAS) 

NPR's Z1k (?f rlrc S ~ r i c ~ r r -  
Sricrrrc Fridojt broadcast 
AJAS oral presentations 
Exhibit Hall Grand Opening 
Reception 
Annals of Improbable 
Research presentation 

Evening Concert: Pr.c~sc~rrrir!\r 
.Yi.rrl .\lrlxirt~l 1rrstr.rlrrrc.rrrz. 

Forum for School Science 
I'oster Session and Reception 

Siiciric, Career Fair 

Visit Disneylaild ~vhile at 
the ineeting! 

l>iscounted fi~ll-da), and dfter 
4:OO pi11 passes 11 111 be clvc~ilable 
fbr purchase at the nzeeting. 

AAAS Fello~vs Forum F1111 d ~ j ~  /)~!31'3 ~ r i '  r~ l i i i  <I// dt1)8s ~!frlrc~ 
AAAS A\vards Ceremony rrrc~c~tir[q. .?ficr -f/~rrr /lassc:.. A I C  rrot r~~ l i i i  
1999 Genera1 Poster Sessions .S'lr,lr~i'ly,~'11~,1'7~y 2 3 '111,i .S!l~~,i'l)~, 
1999 Student I'oster A\vard 

J A I I I ~ ~ I ~ ~ J  24. 
Competition 
AAAS I'resident's Reception 

The AAAS Science Career Fair is FREE to all candidates! 

Plan to be there! 

Employers will be on-site in Anaheim to talk with you about 
job opportunities in the biotechnology and pharmaceutical I industries 

Bring multiple copies of your resume and visit as many 
employers as you wish 

On-site Career Development Workshops conducted by top 
science career development professionals (workshops are 
$10 AAAS Member /$25 Non-Member) 

Employers: For information about recruiting at the AAAS 
Science Career Fair call 202-326-6534. 

Sponsored by AAAS and Science Magazine 

CAREER DEVELOPMENT WORKSHOPS 
Alternative Career Managing an Effective Science Careers- Your Successful Job 
Paths: AAAS Fellowship Job Search Diversity and Choice Search 
Programs in Science 

Tuesday January 26 Sunday. January 24 Sunday, January 24 Policy and the Mass 
9 00am- 1 2 OOnoon I 00pm-2 30pm 3 00pm-4 30pm 

Media 
Org<~nlzed b\ Fr,unL Wall$ urth. Monday* January 25 Monday, January 25 

Sunday, January 24 A m e r ~ z ~ n  C h e l n ~ c ~ l  Soc~en  9 30am-11 OOam 1 1.30am- 1.00pm 
9 00am-12 OOnoon Organ~zed by Chandrd U Org~nlzed by Chandra B 
Organized b\ C~'ILI~I.I  J Sturges Resume Writing and Lou~se, Peer Product~on\ Loulrs. Peer Product~ons 
J I I ~  A I I I I ~  E King. AAAS Interview Skills 

Transitions to New Register for all Career 
Awakenings: The REAL Saturday, January 23 Directions in Scientific Workshops: $10, AAAS 

Science Job Market 1 30pm-3 30pm Careers Member; S25, Non-Member 
Sunday January 24 

Sunday. January 24 9 00am-11 OOam Saturday, January 23 
2 00pm-3 30pm 9 00am- 1 2 OOnoon 

Monday. January 25 
Monday. January 25 2 00pm-4 OOpm Monday, January 25 
2 00pm-3 30pm 9 30am-12 30pm 

Tuesday. January 26 
, 1 0 00am- 1 2 OOnoon Organized by Sharon L. Hays. 

-F. 
OtEce of Kepre~ent~~tlve Vernon 

r - I 
. www.a--~.org/msstings/scopa 

Science Career Fair 
1 Tuesday. January 26 

1 :00am-4:OOpm 




