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96-Well VlewPlate' 01 

A Packard BioScience Company BHK-21 cells were transfected 
with pGFPemd-c or pGFPemd-b 
vector using Lipofectamine'" '. 
Twenty-four hours post- 
transfection, cells were 
harvested and seeded at a 
density of 15,000 cells per well. 
Fluorescence levels were 
measured on a FluoroCount at 
different times after transfection 
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Light 

- .  - ctosidose in CHO cells. 

pTracerW Vectors 
Light up your transfections with the 
pTracer" vectors. These unique mammalian 
vectors constitutively express an opti- 
mized form of green fluorescent protein 
(GFP)for quickly and accurately determin- 
ing transfection efficiency without dam- 
aging cells. Choose the CMV or 9/40 
promoter for high-level heterologous 
expression. Stop working i n  the dark and 
let the pTracer" vectors l ight your way! 

EpiTag" System 

pcDNW.lN5-HIS fl 

a system that 
lets you dif- 
ferentiate 
multiple iso- 
forms of a 
protein of 

\ interest.The 
' F W  - EpiTag' System 

includes vectors and antibodies that 
allow you t o  differentially tag and 
detect recombinant proteins expressed 
i n  mammalian cells. Use EpiTag- for sim- 
ple differentiation of protein isoforms. 

pcDNA3.1/His Xpress" 

pcDNA3.1/His Xpresi has everything you 
need to  express and purify your protein i n  
mammalian cells. The Xpress' k i t  includes 
the pcDNA3.1/His vector i n  three reading 
frames, ProBond' purification columns and 
buffers. For mammalian expression, it's the 
one system that has it all. 

- :-;-j'-2--3 1 5 1 - o m  

%sa US sa 

b 

European Headquarters.  Toll Free Phone Numbers. Germany 0130 8100 43 Singapore 65 779 1919 s 

I n r i t r o g e n  BV Belgium 0800 7 3  . Uni ted  K ~ n g d o m  0800 96 6 1  93 I t a l y  02 38 19 5 1  

Oe Schelp 12, 9351 NV Leek The Netherlands 0800 022 88 4E D i s t r ~ b u t o r s  Spain 03 450 2601 

The Netherlands Denmark 800 188 67 Japan 03 5684 1616 

Tel. +31 (0) 594 515 175 Norway 800 113 70 
Austral ia 1 800 882 555 Taiwan 886 2 3 8 1  0844 1600 Faraday A v e W c  

Fax +31 (0) 594 515 312 F ~ n l a n d  990 3 1  800 5345 
- Chtna 010 681526852 Thatland 66 22 467243 Carlsbad. Call fornta 92008 

email  tech_serv~ce@invttrogen.nl Sweden 020 795 369 
Korea 822 569 6902 
Hong Kong 886 2 381 0844 

From a l l  other countries, contact 
Tel 1-800-955-6288 

France 00 3 1  800 5345 Malaysia 03 7 3 1  5626 our European headquarters a t  ~ ~ , ~ ; 1 7 6 t ~ ~ , " ~ ~ e ~ ~ ~ ~ l n v l t r o g e n  con 
Switzerland 0800 551 966 . I s rae l  02 652 2102 +31(0)594 515 175 http. / /www inv i t rogen com 



ISSN 0036-8075 
6 JUNE 1997 SC~ENCE AMEFUCAN ASSOCIATION FORTHE 
VOLUME 276 ADVANCEMENT OF 
NUMBER 53 18 SCIENCE 

NEWS & COMMENT Physics, Biology Meet in Self-Assembling 1499 
Bacterial Fibers 

May I See Your License, Please? 
PCR Patent Tangle Slows Quick 

Assay of HIV Levels 
Varmus to Rule in Fight Over 

Cell-Sorting Technology 
The Madison Avenue Treatment 1490 

1 4 9 ~  Researchers 

Coordination in the 
nucleus Privatized Cancer Journal Triggers 

PERSPECTIVES 

Senate Reaction 0 1520 

Ark Claim Survives Court Fight 
Breathing with Chlorinated Solvents F 1521 

E 1522 

RESEARCH NEWS 

How the Nucleus Gets It Together 1523 

DEPARTMENTS 

Sexual pheromones in flies 

AAAS Board of Directors 
Jane Lubchenco Robert D. Goldman William T. Golden SCIENCE (ISSN 00368075) Is publmsd weekly on Friday, except the k t  week In ~ e -  

Retiring President, Chair Alice S. Huang Treasurer cember, by the Amerlcan Association tor tho Advsncement of Schm, 1200 New York Averme, 
Mildred S. Dresselhaus Sheila Jasanoff Richard S, ~ i c h o l s ~ ~  NW, Washington, DC20005. Periodicals Mail postage (publication No. 484460) paid at Washington, 

President Simon A. Levin ~~~~~~i~~ mCer DC, and additional mailing offices. Copyright Q 1997 by !he American Association for the Advance- 

M. R. C. Greenwood Marcia C. Linn ment of Science. The We SCIENCE is a registered trademark of the M S .  Domestic individual 

President-elect Michael J. Novacek membership and subsaiption (51 issues): $105 ($58 allocated to subscription). Domestic institutional 
subsaiption (51 issues): $260. Foreign postags extra: Mexico, Caribbean (surface mail) $55; other 

Anna C. Roosevelt axrntries (air assistdelivery) $90. First class, airmail, student, and emeritus rateson request. Canadian 
Jean E. Taylor rates with GST available upon request, GST #I254 88122. IPM #1069624. Pllnted in the U.S.A. 

SCIENCE VOL. 276 6 JUNE 1997 www.sciencemag.org 



COVER 
Ruth and Annie Nystr6m are 93-year-old monozygotic sex twins 80 or more years of age and measures a 
Swedish twins who are participants in 'OCTO-Twin," a broad array of behavioral variables. The report in this 
longitudinal study on genetic and environmental influ- issue focuses on cognitive functioning. See page 1 560 
ences on individual differences in aging funded by the and the related Perspective on page 1522. [Collage: 
National Institute on Aging. The study involves same- Preston Morrighan, also an identical twin] 

I REPORTS Genetic Formath  of Pheromones 
and Its Behavioral Consequences in 

Arecibo Radar Mapping of the Lunar 1837 
Poles: A Search for Ice Deposits 

N. J. S. Stacy, D. B. Campbell, P. G. Ford 

The Source of Green Light Emission 1530 
Determined from a Heavy-Ion Storage 
R i g  Experiment 

D. Kella, L. Vejby-Christensen, P. J. Johnson, 
H. B. Pedersen, L. H. Andersen 

Design of Surfaces for Patterned 1533 
Alignment of Liquid Crystals on Planar 
and Curved Substrates 

V. K. Gupta and N. L. Abbott 

Drosophila Males 
J.-F. Ferveur, F. Savarit, C. J. O'Kane, G. 
Surreau, R. J. Greenspan, J.-M. Jallon 

A Similarity Between Viral Defense 1 558 
and Gene Silencing in Plants 

F. Ratcliff, B. D. Harrison, D. C. Baulcombe 

Substantial Genetic Influence on 1560 
Cognitive Abilities in Twins 80 or 
More Years Old 

G. E. McCleam, B. Johansson, S. Berg, N. L. 
Pedersen, F. Ahem, S. A. Petrill, R. Plomin 

An Aquaporin-Like Gene Reauired for 1 564 
Perturbed Equilibria and Statistical 1 536 the ~ r k s i c a  self-~ncom~atibiiity Response 
Energy Redistribution in a Gas-Phase I S. Ikeda, J. B. Nasrallah. R. Dirit, S. Preiss, M. I I 
SN2 &action 
S. L. Craig and J. I. Brauman 

Accessible Solitons CI; 1538 
A. W. Snyder and D. J. Mitchell 

Preservation of Chitin in 1541 
25-Million-Year-Old Fossils 

B. A. Stankiewicz, D. E. G. Briggs, R. P. 
Evershed, M. B. Flannery, M. Wuttke 

A Nestling Bird from the Lower 0 1543 
Cretaceous of Spain: Implications for 
Avian Skull and Neck Evolution 

J. L. Sam, L. M. Chiappe, B. P, Ph-Moreno, 
J. J. Moratalla, F. Hemhdez-Chsqufla, A. D. 
Buscalioni, F. Ortega, F. J. Poyato-Ariza, D. 
Rasskin-Gutman, X. Martfnez-Delclbs 

The Origin Recognition Complex, SIR1, 1547 
and the S Phase Requirement for Silencing 

C. A. Fox, A. E. Ehrenhofer-Murray, S. Loo, J. 
Rine 

Orientation Selectivity in Pinwheel 1551 
Centers in Cat Striate Cortex 

P. E. Maldonado, I. Godecke, C. M. Gray, T. 
Bonhoeffer 

Aluminum Tolerance in Transgenic 1566 
Plants by Alteration of Citrate Synthesis 

J. M. de la Fuente, V. Ramfrez-Rodriguez, J. L. 
Cabrera-Ponce, L. Herrera-Estrella 

Isolation of a Bacterium That t! 1568 
Reductively Dechlorinates Tetrachloroethene 
to Ethene 

X. Mayrn6-Gatell, Y.-t. Chien, J. M. Gossett, S. 
H. Zinder 

Membrane and Morphological Changes 1571 
in Apoptotic Cells Regulated by 
Caspase-Mediated Activation of PAK2 

T. Rude1 and G. M. Bokoch 

TECHNICAL COMMENTS 

Dating the Ngandong Humans 1575 
R. Griin and A. Thome; Response: C. C. 
Swisher 111, W. J. Rink, H. P. Schwarcz, S. C. 
Ant6n 

Heads up far early birds 

Indicates accompanying feature I 
Change of address: allow 4 weeks, glvlng old and new addressds and BdigR account mnber. 
P- send change d 9- to meme,  P.O. B ~ X  1811, Danbuty, CT ~12-1811. On tne web 
Single copy sales: $7.00 per 1sz.w pr- Includes surface postage; buk rates on request 
A u t h o m  to photocopy matenal tor i n t d  or personal we under drcumstancas not falling La& dance to apply w~thln the far use provisions of the Copynght Act is granted by AAAS to llbranes and other usets 
registered mth the Copynght Clearance Center (CCC) Transacbonal Report~ng Servke, provlded ~~~ .aaas .o rg /~c ience /  
that $4.00 per article IS paid directly to CCC, 2!Z Rosewood Dnve, Danvers, MA 01923 Ths 
~demmCabon code for Screm IS 00364075183 $4.00 Saenceis Indexed ~n the Reder"s Gunk, to prizemhtm 
PerMmI  Lrterature and ~n several speclaltzed mdaxes. I N  M O L E C U L A R  B I O L O G Y  1 9 9 7  I 



lbe Most Advanced mace DNA Measurn 

The EpiDNA" Picogram Assay Test Kit 
accurately measures from I to 100 
picograms of DNA in 100 pl of sample. 
Sample concentration is read from a 
standard curve. 

V E C T O R S  
T h e  A r t  o f  P e r f e c t i n g  S c i e n c e .  

Unique Biochemistry Ensures Highest Sensitivity.. . Fast. 

New from Genetic Vectors, the EpiDNA'" Picogram Assay 

Test Kit accurately and cost-eff ectively measures trace 

amounts of DNA in only 2.5 hours. Specifically designed 

to process 1 to 100 picograms of DNA in 100 p1 of 

I Includes 384 complete tests 

I Uses highly-sensitive kinetic ELISA 

I Ideal for nucleic acid detection 

and measurement 
sample, the EpiDNA assay can run from 12 to 96 tests at 

a time and is both highly sensitive and non-radioactive. 
I Simple, reproducible protocol 

The assay responds equally well for both single and 

double-stranded DNA as well as for DNA sizes that range 

from restriction fragments to millions of base pairs. 

Call Toll Free 1-888-GEN-VECT 

(1-888-436-8328) to discover a 

cost-effective detection method that 

offers both high sensitivity and speed. 
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Our not-so-icy moon? 
When the Clementine satellite 
was used to bounce radar signals 
off the moon for detection here 
on Earth, the signals from the 
lunar polar regions were sugges- 
tive of ice, which perhaps was 
in shadowed craters. Stacy et 
al. (p. 1527) have used the 
Arecibo radar system and de- 
tected a radar signal similar to 
that seen in the Clementine 
experiment. However, they also 
mapped the lunar poles at a 
higher resolution than Clemen- 
tine and determined that some 
of the areas that produced the 
unusual radar signal are in sun- 
light. Rather than being an ice 
signature, the authors suggest 
that the radar signal is due to 
surface roughness. 

Green spectroscopy 
Atmospheric scientists have 
long observed and used the 
green nighttime emission at 
5577 angstrom wavelength to 
study the Earth's ionosphere. 
The source of this emission has 
been thought to be molecular 
oxygen ions (such as 02+) ,  
which are created by daytime 
solar ultraviolet exposure but 
recombine with electrons and 
dissociate at night. Direct mea- 
surement of the recombination 
processes from different elec- 
tronic states that might produce 
the green light has proven dif- 
ficult. Kella et al. (p. 1530), us- 
ing an imaging technique at a 
heavy-ion storage ring, dkectly 
measured the yield of oxygen 
atoms in the ' S  excited state 
from 02+ and found that the 
yield is greater than theory 
would predict. This measure- 
ment should help to reconcile 
inconsistencies between atmo- 
spheric models and observa- 
tions for planetary ionospheres 
of Earth and other planets. 

Sending out the wrong signals 
In the fruit fly Drosophila, the gene t r a m f m r  controls sexual 
characteristics. Expression of ma in certain areas of the brain of a 
male can change his sexual orientation to that of a female. Ferveur 
et al. (p. 1555) expressed ma selectively in abdominal endocrine 
cells of Drosophila, the oenocytes, which changed the pheromone 
profile on the surface of the fly from that of a male (monoenes) to 
that of a female (dienes). These flies have normal male sexual 
orientation but elicited inappropriate courtship behavior from 
other males (as if they were female). These results emphasize the 
multifaceted nature of the genetic control of behavior. 

Simpler solitons revealed little orientation-spe- 
In a nonlinear medium, solitary cific activity, suggesting that 
waves (or solitons) can propa- nonselective neurons might ex- 
gate for long distances yet retain ist. Maldonado et al. (p. 155 1) 
their shape. Conventional mod- I = 
els of solitons are mathemati- 
cally very complex, even more 
so when soliton interactions 
such as collisions are involved. 
Snyder and Mitchell (p. 1538; 1 see the Perspective by Shen, p. 
1520) report a model in which 
the complexity can be radically 
simplified. With this model, 
the authors offer a straightfor- 
ward analysis of soliton colli- 
sions. Moreover, they suggest 
the possibility of a photonic 
switch in which light is con- 
trolled by light. 

Visual cortex 
connections 

A central tenet of visual pro- 
cessing is that neurons in the 
primary visual cortex respond 
strongly to lines of a single ori- 
entation and weakly or not at 
all to lines ofother orientations. 
The neurons are grouped by 
their preferred orientation in 
columns extending into the 
deeper cortex, and these col- 
umns appear to be arrayed cir- 
cularly when viewed with opti- 
cal imaging from above the cor- 
tical surface, yielding a pin- 
wheel-like arrangement. The 
central parts of these pinwheels 

have combined optical imag- 
ing with multielectrode re- 
cordings to show that the ori- 
entation preferences of the col- 
umns do project faithfully into 
the center of the pinwheel, in 
much the same fashion as the 
spokes of a wheel meeting at 
the hub. How the connectiv- 
ity and selective response of 
these central neurons are es- 
tablished and maintained still 
remain to be determined. 

Bird evolution 
Archaeopteryx has been one of 
the key fossils in terms of un- 
derstanding the early evolution 
and origin of birds, in part be- 
cause the fossils are beautifully 
preserved and also contain dra- 
matic feather imprints. Sanz et 
al. (p. 1543; see the news story 
by Morell, p. 1501) describe 
the fossil of a nestling bird from 
Spain that contains feather im- 
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prints but also provides a clear 
view of the neck and head. The 
fossil evidence and comparison 
with Archaeopteryx implies that 
the distinctive bird skull did 
not evolve until late in their 
evolution. 

Self avoidance 
After a pollen grain lands on 
the flower's stigma, it takes up 
water and begins the growth 
process that leads eventually to 
a fertilized seed unless the pol- 
len and flower are incompat- 
ible. Certain species of plants 
have a self-incompatibility sys- 
tem that ensures that pollen 
from the same flower cannot 
function, allowing pollen trans- 
ported in from other flowers, 
with a new set of genes, to fer- 
tilize the flower. Thus, the prob- 
lems caused by excessive in- 
breeding are kept to a mini- 
mum. Ikeda et al. (p. 1564) 
identified mutations in a pro- 
tein, MOD, that can suppress 
self-incompatibility; MOD has 
features that suggest it may 
transport water across the cell 
membrane. 

Acid and plants 
Agricultural productivity can 
be lower in excessively acidic 
soils, a problem that affects 
about 40 percent of arable land. 
Although treatment of the soil 
can help, another approach is to 
develop plants with greater tol- 
erance. De la Fuente et d. (p. 
1566; see the news story by 
Barinaga, p. 1497) have dem- 
onstrated that transgenic plants 
carrying a bacterial gene that 
supports overexpression and re- 
lease of citric acid are more re- 
sistant to one of the problem- 
atic aspects of acidic soil-that 
of excess soluble aluminum. 
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high f i d e l i t y  with high e f f i c i e n c y  
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There's an Advantage PCR Enzyme System t o  

f i t  every need. Advantage polymerase mixes 

deliver greater eff ic iency and sensitivity for  

robust, longer distance amplification. A novel 

antibody provides a built-in hot start to increase 

specificity and lower background. In addition to 

Advantage cDNA and Advantage Genornic 

Systems, CLONTECH now offers Advantage-GC" 

f o r  PCR of tough GC-rich regions, and 

Advantage-HF" for  high-fidelity applications. 

To order, call 800-662-CLON (2566) or contact 

your local distributor. 
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N O W  Y O U  C A N .  

1020 East Meadow  Circle. Palo Alto. California 94303 USA 
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you get both price and quality. No compromises. has never been easier. 

Operon now makes custom DNA on the 
scale for just 604 per base, with a $5 set-up 
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cations, so you can enjoy "one-stop- tom oligos. So if you're in the market 
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STATIST1CAM.c (for kdntosh) . Wce $696 (Qmirk - $S%). 

ovasePs prices my. Domestic shm $12; 30day money back gwantee. 
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Here's an entirely new approach to the preparative Eliminate the tedious, time consuming slicing and eluting 
elution ofproteins! Our Whole Gel Eluter and Mini of gel sections. Just load your preparative PAGE gel with 
Whole Gel Eluter are unique electro- milligram quantities of protein, and 
elution tools that simultaneously harvest your fractions in liquid form. 
elute and collect multiple protein Want to know the whole story? Contact 
bands from whole preparative poly- your local Bio-Rad representative today! 
acrylamide gels. Why cut and elute one In the U.S., call 1-800-4BIORAD 
band of your gel when you can recover (1 -800-424-6723). We'll make sure 
all your bands at the same time? there's a happy ending. 

THE NEW WHOLE GEL ELUTER. 

IS0 9LW Registered 
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If you're a recent Ph.D. graduate whose thesis work was in 

molecular biolom, we'd like to  congratulate you. We'd also like 

Dr Scott Se~wert was the C 

Pr~ze winner of the 1996 *" 
Pharmac~a B~otech & Science 

Prize forYoung Sc~entists. 

1997 Pharmacia Biotech & Science Prize forYoung Scientists. 

Your essay will be reviewed by a panel of distinguished 

scientist-whom will then select one Grand Prize winner and 

up to seven other winners. 

The Grand Prize winner will receive the rewards mentioned 

above; all other winners will receive $5,000 each and a free trip 

to  Sweden to  attend the award ceremony. 

To be eligible, you must have received your l?h.D. between 

I January and 3 1 December 1996. Your thesis work must have 

been in the field of molecular biology.To enter, you must submit 

a 1,000 word essay which describes your thesis work and 

places it in perspective with regard to  the field of molecular 

biology.The essay may be submitted in either English, French, 

German, Spanish, Japanese, or Chinese (Mandarin). 

The closing date for entries is 30 June 1997. All prizes will 

be presented in Sweden in December 1997. Full details and 

the required entry form can be collected from: 

the administrator of the Award Committee at the 

address below 

within the Science homepage at 

http://~ww~aaas.org/science/prize.htm 

within the Pharmacia Biotech homepage at 

http~/WwwWWWbiotech.pharmacia.se 

IN MOLECULAR BIOLOGY 1997 

The Award Committee 
Pharmacia Biotech & Science Prize forYoung Scientists 

Enquires from Europe - Science International. 

14 George IV Street Cambridge. CB2 I HH. UK 

Tel: +44 1223 302067. Fax: +44 1223 302068 

Enquires from USA and other regions - Science. 

1200 NewYork Avenue. MWashington. DC 20005 USA. 

Tel: 202-326-6501. Fax: 202-289-7562 
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technology that ..sred P 
r o ~ t o  other molecular bi 

-RadPs exclusive CHEF technology for p u W  field gel electrophoresis has been - tne benchmark for genomic mapping since 1988. CHEF (Clamped Homogeneous 
Electrical Field) is also becoming the standard for many &her applications such as 

lecular epidemiology, cancer research, 2-D PFGE, apoptosis assays, and DNA 
repair studies. Eio-Rad pulsed field electrophoresis systems are now 

n infectious diseases as well as forensic studies. 
right direction for your research. Contact your 
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Redefining 
Introducing the 

The most revolutionary advance in The new standard in objective lenses 

fiald sizes ever achieved Designed to provide superior optical performance 

, ,, ,,, ,,,ces the Eclipse and a flexible upgrade path, CF16o optics produce images 

VaC.VpG, ll l ~ ~ ~ g y  SO advanced, it will of breathtaking sharpness and clarity, from ultra-low to the 
W ~ V  vnl I view infinitv highest magnifications. Our exclusive 0.5X objective 

7 even enables you to quickly and easily produce true 
' 

specimen documentation. 
With an expanded parfocal length of 

60mrr crnased diameter, and optimum 
200m igth tube lens, the E800 is 

nprecedented working 
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Brightest fluorescence ever Ergonomically ideal 
Achieving truly superior 

performance in all techniques, 
Nikon CFlm infinity optics are 
especially well suited for low light 
level applications such as fluores- 
cence because they offer numerical 

L 
apertures up to 1.4, the highest of . 

any infinity objective available &spirotanicrosraphdacef brahakrsbaaedhrevokbnary 
today. Combined with the unsur- o.wat1j&bds-54ur 
passed stability of the new Eclipse *- 

E800, they permit accurate, high resolution serial section- n-~odules vdithout affectin 

ing of thick living specimens. To help keep your I 
New CFlm Plan Fluor and Plan Apochromat objec- ~t~c~mfortable twisting* 

tives are designed and manufactured 
with newly developed optical glass, 
cements, and high transmission 
coatings to achieve measurably 
brighter images and broader wave- 
length ranges (UV - Deep Red) that 
are color aberration-free with extremely 
high contrast and low background 
auto-fluorescence. They provide the 
extreme in both fluorescence and 
DIC performance. 

The Eclipse E800 micro- 
scope features a rock-solid 
platform for maximum stabili- , 

ty. Thanks to its computer- 
ized design, T-shaped base, 
and the widest base and arm 
dimensions in the industry, it's 
constructed to be remarkably 
rigid and to withstand the 
addition of multiple accessory 

I eyepiece position. 
~ d y  relaxed and eliminate 
ocus and stage control knobs 

are in the same line. Stage 
motion control and fine focus 
knobs are positioned forward, 
the same distance from the 
operator, and can easily be 
operated with one hand. 

The enhanced power, 
performance and comfort of 
new Eclipse E800 microscopes 
with ~ ~ 1 6 0  infinity optics will 
astound you. 
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isn't as ebsy 
as it used to be. 

T i e  was, if you wanted a new ultraspeed centrifuge, your 
options were pretty much limited to one source. But that's 
all changed. Because SORVALL@, the company which set 
the standard for superspeeds, now offers Discovery" Series 
Ultracentrifuges - giving you a whole new level of ultraspeed 
choice, and value. 

For unsurpassed performance in an easy-to-use, basic 
features package, choose between SORVALL D 
Discovery 90 Ultracentrifuges. Or you can opt for 
Discovery 100s Ultracentrifuge with Compass" 
Software, and get run calculation and simulation, s 
and on-line help to guide you to more efficient separations. If 
smaller samples are the norm, we also offer the compact floo 
model RC-M150GX and RC-M120GX Micro-Ultracentrifuges. 
And consider other SOHVALL exclusives, like our top-loadin 
top-access Surespin" Swinging Bucket Rotors; flexible, time- 
saving STEPSAVEPVertical Rotor Systems; and the easy-to 
use, heat-free ULTRACIUMF'" Tube Sealing System, along wit 
our renowned TechnicaI Service and Customer Applications 
support. Call today and find out how SOWALL provides more 
than performance -with just the right dtraspeed solution for you. 

2 USA: (800) 522-7746, France: (01) 69 18 77 77, Germany: 6172187-2544 
Italv: 02125302372. UK: (01438) 34291 1 All other Euro~e, Middle East, 

-~frica: 44 (1 438) 342'900; ~anada, Asia Pa&, ~ & n  and Latin America: - 

(203) 270-2080 or contact your local SORVALL representatwe. - 
Internet: http://www.sorvall.com 
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Pharmaceutical - Screening 

Assav Develo~ment 

O n l y  one of these little piggies is headed to marker 

It's a difference so subtle you could miss it at first pass. 
Just as subtle hits could be slipping by your current sc 

If you're not screening with ultrasensitive luminescent as 
missing critical data. 

The experts at  Tropix work with you to design tests of bril 
suited to the parameters of your research and the realities of HTS. Of course, Tropix 
pioneered chemiluminescence - the most sensitive detection method available. 

Bank on it. Delegating your assay development to Tropix can significantly 
reduce capital expenditures, discovery timelines, human resource costs and 
ultimately shrink your time to marke 

TROPIX PE APPLIED BIOSYSTEMS 
47 Wiggins Avenue USA Intin Aowiro 
Bnlfard. Massachusetts 017- Foster City, CA Mexico City, Muico 

. , Tel: 800-345-5224 Tel: 52-5-651 -7077 
Tel: 617-271-0045 415-570-6667 F ~ K  52-5-593-6223 

800542-2369 F~415-572-2743 
AustmIb 

-mail: i n ~ p k w m  EuroP V i ~ i a  
Langen. Germany Td: (03) 92124585 
Tel: 49 6103 708 301 Giba Fax: (03) 92128502 
Far 49 6103 708 310 Td: (04 
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Southwestern Medical Foundation 
P R E S E N T S  

mpll Biology a n d  Genet ic  D iseases  

I his free symposium explores basic processes in c nderlie disease states in 
cancer, neurobiology, cardiovascular, and genetic r I. 
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Lzc.zated Kits, Speciic 
Applica..ons, Exce..ant Results 
Now available from AmershamTM, the NucleonTM range e Innovative resin-based extraction systems 
of extraction and purification kits, provide robust, 9 Fully optimized kits dedicated' for specific 
user friendly protocols for a wide range of applications 
applications and sample types. The high quality of 

Economical scale-up for larger sample sizes 
the DNA recovered by these kits makes it suitable for 
use in a variety of downstream processes, such as High quality DNA and increased yields 

RFLP, sequencing and PCR. 9 Easy to use 

You can now extract, purify, label and detect nucleic 
acids using products from one supplier. 

r~mersham LIFE SCIENCE 
I 

FOR MORE INFORMATION, CONTACTYOUR LOCAL OFFICE j EUROPE +44 (0) 1 494 544550 ttp://wwwmamershammCOmUk/Iif :------------------------------------------------- 
I USA 1 800 323 9750 
- - - - - - - - - - - - - - -  

8 JAPAN (03) 38 16 1091 
Amcnhsm l n k d  pic, -ham Place, Lid. CMfont, B u c k ' i b i r r ,  HF7 9NA England. AU goods lad scrvim arc sold subject to the remu and condrtions d d c  of thc company within the Amcrsham 

MNUC 

group which supplier them. A copy of thew re- and conditiors ir available on q u e s t .  
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Electron Correlation 
Dynamics in Atomic Collisions 
J. H. McGuire What is Life? The Next Fifty Years 

Specula t ions  o n  t h e  F u t u r e  of  Biology 
Michael R Murphy and The Next Fifty Years 
Luke A.J. O'Neili, Editors 

This book describes simvle ideas behind 
multiple-electron transitions emphasizing 
correlation-a topic that explores the rules of 
complexity and interdependency in atoms and 
molecules. The text provides an introduction 
for graduate students and researchers new to 
this developing field, and also serves as a 
valuable reference for atomic. chemical and 

I t. ... rf you want one slim book that contains m many 1 
I sti&;hting ideas m a small 1ibrar)r this is it. " 

- 

- New Scientist 

optical scientists interested in correlation and 
multi-electron transitions. 
Cumbridge Monographs on Atomic, M o I c d r .  
and Cbmical Physics 8 

1997 302 OD. 

- -  - 
I I -- Thomas W. Traut, American scientist - 

1997 203 pp. 
59939-3 Paperback $1 5.95 

Plant-Microbe Symbiosis: Social Influences on 
-. - .- 7 r .  

48020-5 Hardback $80.00 
Molecular  roaches 
A.H. Fitter and D.t? Stribley, Editors 

Vocal Development 
Charles 1 Snowdon and 
Martine Hausberger, Editors 

Quantum Fields on a Lattice 
lstvan Montvay and Gernot Munster Modern molecular approaches make it possible 

not only to identi@ all the organisms that 
comprise complex microbial communities but 
to understand their interactions with plants. 
Researchers with expertise in different 

This book presents a comprehensive and 
coherent account of the theory of lattice 
quantum field theory. Afrer introductory 
chapters on  scalar fields, gauge fields and 
fermion fields, the book proceeds to study 
quarks and gluons in QCD and fermions and 
bosons in the electroweak theory. 
Cumbtidp Monographs on MathrmaticaI Physics 
1997 505 pp. 
5991 7-2 Paperback $44.95 

I'his volume shows char \.ocal development is 
often similar in birds, primates, dolphins and 
humans, and that the influence of social 
companions during development is critical to 
the structure, comprehension and usage of symbiotic systems were able to share such 

knowledge at the First New Phytologist 
Symposium. The collected papers illustrate the 
present state of molecular techniques. 
1996 c. 197 pp. 
58718-2 Paperback 829.95 

vocal communication. 
1997 362 pp. 
49526-1 Hardback $90.00 

Robert Boyle and the Limits 
of Reason 
Jan W. Wojcik Integration of Geographic 

lnformation Systems and 
Remote Sensing 
Jeffrey L. Star. John E. Estes, and 
Kenneth C. McGwire, Editors 

The Evolution of Social 
In this study of Robert Boyle's epistemology, 
Jan W. Wojcik reveals the theological context 
within which Boyle developed his views on  
reason's limits. Afrer arguing that a correct 
interpretation of his views on "things above 
reason" depends upon reading his works in the 
context of theological controversies in 
seventeenth-century England. Professor Wojcik 

Behaviour in Insects 
and Arachnids 
Jae C. Choe and 
Bernard I.  Crespi, Editors 
Xlanv insects and arachnids are termed "social" Remote sensing and geographic information 

systems (GIS) are inherently linked technolo- 
gies. Together, they form a powerful tool to 
measure, map, monitor, and model resources 
and environmental data for both scientific and 
commercial applications. This book brings 
together work by leaden in the field to address 
improved techniques, applications, and 
research in integrated remote sensing and 
geographical information systems. 
Gpics in Rmote Sensing 5 
1997 242 pp. 
44032-7 Hardback $49.95 

because they exhibit forms of complex 
behavior that involve cooperation in nest 
building, defending ag ins t  attackers or rearing 
offspring. This book provides a comprehensive 
account of social behavior in a wide arrav of 

details exactly how Boyle's three specific 
categories of things which transcend reason- 
the incomprehensible, the inexplicable, and the 
unsociable-affected his conception of what a 
natural philosopher could hope to know. 
1997 259 pp. 
56029-2 Hardback $59.95 

insects and arachnids, and tests theories related 
to its evolution. 
1997 554 pp. 
58028-5 Hardback $120.00 
58977-0 Paperback $47.95 

Now in paperback ... 
Electron lnformation Seeking in 
A C e n t e n a r y  Volume Electronic ~nvironments Now in paperback. .. 
Michael Springford, Editor Gary Ma~hionin i  
This centenary volume celebrates the discovery ' : . .a  welcome nnd neededaddition to the Stars and their Spectra 
of rhe electron in 1897, an event which had a information science fiteratu~e ... agredtphce to An Introduction to the 'pears' 

profound effect on scientific thought and start building undemanding ofthe informdtion Sequence 

development in the twentieth century, as well seekingprocess. "-Janette R. Hill, Journal of lames Kaler 
as on  our everyday lives. Wrirten by leaders in the American Society for Information Science "Thts unique and authoritan've ovewiew of the 
their respecrive fields, the book moves from rhe 'xT time&,.a wquimcntfor evey  under- p ~ p m ' c s  ofstan behngs in WT astronomy 
historical context of the discovery, through graduate computer science and information collection. " - Choice 
many aspects of the electron's behavior, to its science library. " - J. Beidler, Choice "...inspiring to all who a n  interested in 
role in the cosmos. Cambridge Sm'cs in Human-Compute monomy.  " - Sky and Telescope 
1997 342 pp. Interaction 9 1997 320 pp. 
56130-2 Hardback 849.95 1997 236 pp. 58570-8 Paperback 824.95 

58674-7 Pa~erback 819.95 
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/ uNE STEP 

FAST 
lntroduclng IMPACTYa new klt for obtalnlng 

pure natlve proteln after a slngle afflnlty step 

Developed from baslc research at New England 

B~olabs on proteln s p l ~ c ~ n g  1MPACT'"uses a new 
class of prote~ns called ' lntelns ' mod~fled to 

undergo dlrected cleavage at 4°C when Induced 

by th~ol-reagents such as DTT Slmply clone your 

target proteln ~n to  the prov~ded expression vector 

to create a target protem-~nteln-chitln blndlng 

domain (CBD) fus~on Blnd the fuslon proteln to a 

ch~tln bead column, wash, Induce on-column 

lnteln cleavage by addlng DTT and then elute your 

nat~ve target proteln at > 9 8 O l 0  purlty 

Advantages of the IMPACT" system 

Q One step affinity purification 
O Procedure carried out at 4°C 

Q Yields protein with native sequence 
63 No poiyhistidine tags 

Q No proteolytic cleavage of fusion protein 

@ Requires only chitin beads 
O Can label target protein C-terminus 

AriliiPbbnd 
M s i R a r d l i r d E o g M  
(MBP)lrilR>rn 
~ h o r r ~ .  
W:NEBBmadfkq~ 
m M a & r  
Lam 1: u n ~ c e U  
erdmct Lane 2: inducal 

ew=d-rn 
(97kDa). Lane 3: hbw 
m. Lam 4 and 5: 
MBPfractionseluted 
a n e r i r o w i n g ~  
ci~nightat4T. 
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For more information, call 1-800-NEB-LABS 
or visit the NEB web site: http:llwww.neb.com T H E  NEXT STEP 

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax 1508) 921-1350 email: infoQneb.com 
New England Biolabs Ltd.. Canada Tet 1800) 387-1095 1905) 672-3310 Fax 1905) 672-3414 emall: ~nto@ca neb.com 
New England Biolabs GmbH. Federal Republic of Germany Tel. (0130) 83 30 31 1061%) 3031 Fax (061%) 83639 ematl: 1nfof2de neb.com 
New England Biolabs (UK) Ltd. Te1. (0800) 31 8486 (01462) 420616 Fax (01462) 421057 email. info@uk.neb.com 

IIISTRIBUTORS. Australla (07) 5594.0299. Eelglum 10800)l 9815, Braz~l  iOll1 66-3565. Denmark (311 56 20 00, Finland (91 584-121, France (11 346024  24. 
Greece 101) 5226547; Hong Kong 2649-9988; l n d ~ a  15421 311473: Israel (031 5351205: Italy I021 381951; Japan 1031 5820.9408; Korea 102) 556-0311: Mexico 151 519-3463: 
i \ l o f h ~ r l n n r l ~  10311 4% 00 9d New 7 7 ~ n l a d  dn9) 418-3039; Norway 22 2204 11, S~ogapore 4457927, Sweden (081 30 60 10, Sw~tzerland (061) 481 47 13; Ta~wan I021 8802913 
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PRODUCTS 6s tizer, which is especially advantageous when 
the user wants to measure object contours. 
Kontron Elektronik. For information call 

MATERIALS 800-566-8766 or circle 143 on the reader 
service card. 

Elution Medium 
ActiSep is a nondenaturing, neutral elution 
medium used to recover antibodies from 
immunoadsorbents and protein A resins 
without the loss of biological activity. 
ActiSep gently releases antibodies by indi- 
vidually breaking up the multiple interac- 
tions between the antibody and the antigen/ 
protein A. ActiSep preserves the biological 
activity of antibodylantigen while increasing 
the longevity of the immunoadsorbent and 
improving the economy of purification by a 
factor of 10. It is nontoxic. Sterogene. For 
information call 800-535-0735 or circle 
142 on the reader service card. 

Image Analysis Software 
The KS 400 series is high-end image analysis 
software in modular configuration that en- 
ables users to purchase a system that meets 

Chemiluminescent Protein 
lmmunoblot Kit 

Immun-Star chemiluminescent protein im- 
munoblotting kits produce a light signal 
that lasts more than 24 hours after activa- 
tion, providing flexibility in gathering data. 
Exposure times are typically 30 s to 5 min on 
either nitrocellulose or polyvinylidine fluo- 
ride membranes. Sensitivity ranges to 10 pg, 
which helps detect hard-to-find proteins. 
Bio-Rad Laboratories. For information call 
5 10-741-1000 or circle 144 on the reader 
sewice card. 

their budgets and to later add additional ca- 
pabilities. Applications include a wide vari- 
ety of image measurements, processing, and 
archiving in material analysis, industrial in- 
spection, process and quality control, and 
cell and tissue analysis. A new feature is the 
adaptive classifier, which permits classifica- 
tion of objects according to specified param- 
eters and checks divergence automatically. 
All inputs can be entered by mouse or digi- 

Laboratory Automation Software 
POLARA (Programming Architecture for 
Laboratory Automation) software provides 
laboratories in the biotechnology, pharma- 
ceutical, food, and chemical industries with a 
powerful, flexible tool for building and operat- 
ing automated systems. The software's graphi- 
cal user interface provides a single point of 

f 
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These cost mo. ,. 
ENDNOTE PRO-CITE REFERENCE MANAGER 
7-- 

This does more: 

Manages up to 2 f l i i l l ~ o ~  re'erence - Able to import retererlces from 
citations. Stores up to 16.000 characters national databases. CD-ROM flles, 
and Iw keywords per reference. monthly diskette services, other 

bibliography programs, or almost 
Dozens of predefined oulput formals, database or textfile, 
plus the ability to easily des~gn your own. 

Allows an unlimited number of 
= 100% compatible with Wordperfect, notecards for each reference. 

Microsoft Word, Ami Pro, and other 
DOS and word processon, DOS version, fully compatible with 

Windows 3.x. Windows 95. 
Fast, powerful search capabilities. Windows NT, and OSl2. 

'. 
Beta version lor Macintosh 

avoi\ab,e from our web dte. complete system $09 

Z i , ' * . > . E  - >  
n ~ m n  nr ice credi ted toward  sub- 

271 8 SW Kelly Street, Suite 181 :ornpleie System purchase. 
Portland, OR 97201 

(503) 796- 1368 FAX: 503-241 d261 odd $20 shipping 
s a l e ~ ~ d . c o m  W W W . R ~ . C O ~ / - ~ S ~  )n a U.S. bonk. 

/ 

FUII mone 
on purchc 

y-bock guor '  
Ise o f  Cornp 

Demo System 
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1 Outside No 
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ontee  ' 
lete System. 

$25 

The Coolest 
CITY '4 

*-ym <r  IJQR- Kids' Show - on Radio, 

Now on Tape! I 
The Kinetic City Super Crezo is a group of 
curious kids that travel the world in their 

express train to solve 
brain-teasing science mysteries! 

Order a copy of the Super Crew's latest 
adventure "Concrete Jungle or The Case of 
the City Safari" and discover the wild side 

of the city. 

TO order, call toll-free 1-888-GET-CREW 
$8.95 plus $4 s&h (per order) 

I Check out our Website for your local KCSC station, 
and for other cool Super Crew stuff. 

http:l/www.aaas.org/EHR/KCsupechtml 
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contact for creating, scheduling, running, and 
monitoring methods. The underlying soft- 
ware architecture allows automated svstems to 
be easily modified or extended as application 
requirements change. The interface runs un- 
der Windows NT. CRS Robotics. For infor- 
mation call 800-365-7587 or circle 145 on 
the reader service card. 

Signal Transduction Pathway 
Reporting Systems 

The PathDetect reporting systems are de- 
signed for specific, rapid, and convenient as- 
sessment of the in vivo activation of signal 
transduction pathways. These reporting sys- 
tems can be used to studv the in vivo effects 
of new genes, growth factors, and drug candi- 
dates on the activation of signaling mol- 
ecules and kinases. Stratagene. For informa- 
tion call 800-424-5444 or circle 146 on 
the reader service card. 

Temperature-Indicating 
Labels 

The 900 Series labels for temperature-sensi- 
tive goods provide a permanent record of 
when a temperature has been exceeded dur- 
ing shipping or storage. The labels record 

when the temperature exceeds 43OC (Model 
943), 50°C (Model 950) or 60°C (Model 
960). When the ambient temperature reaches 
the calibrated temperature of the label sen- 

eters, microscopes, and electrophoresis equip- 
ment. Whatman. For information call 800- 
942-8626 or circle 148 on the reader ser- 
vice card. 

sor, the indicator window turns irreversibly 
from silver to black. Telatemp. For informa- 
tion call 800-321-5 160 or circle 147 on 
the reader service card. 

Literature 
Lab Instrumentation and Equipment 1997 
Master Catalog is a 300-page publication fea- 
turing more than 1000 new products from a 
group of manufacturers including OHAUS, 
Corning, Oakton, Hanna, Orion, Nalge, 
Kimble, and many more. Product lines in- 
clude pH meters and monitors, glassware and 
plasticware, balances, centrifuges, thermom- 

40 
P H O N ~  

EMAIL: I N F  row Street 

FMC BioProducts Catalog 1997 provides de- 
tailed information on agarose, precast gels, 
and products for DNA sequencing, mutation 
detection, and DNA and protein electro- 
phoresis. An expanded technical section fea- 
tures detailed protocols. FMC BioProducts. 
For information call 800-52 1-0390 or 
circle 149 on the reader service card. 

Radiomatic Flow Scintillation Analyzers: Be- 
yond Traditional Rdo-HPLC Detectors de- 
scribes a line of counters for high-perfor- 
mance liquid chromatography with such fea- 
tures as electronic background discrimina- 
tion. multichannel analvsis. and lumines- , , 

cence detection and correction for maxi- 
mum counting sensitivity. Packard. For in- 
formation call 800-323-1891 or circle 150 
on the reader service card. 
Newly offered instrumentation, apparatus, and labora- 
tory materials of interest to researchers in all disciplines 
in academic, industrial, and government organizations 
are featured in this space. Emphasis is given to pur- 
pose, chief characteristics, and availability of products 
and materials. Endorsement by Scienceor AAAS is not 
implied. Additional information may be obtained from 
the manufacturers or suppliers named by circling the 
appropriate number on the Readers' Service Card and 
placing it in a mailbox. Postage is free. 

<Patch Clamp P~pene 

Intracellular Electrode> 

is via MetaMouse@ 
m..... ~....~.......... 

<Scanning Prohe Tip The only cl~nlcally relevant mouse model of cancer. 
Same-organ human tumor transplantahon to nudes or SCIDs. 
Evaluate real human tumors for response. 
Metastasis/Angl~nesis/Apoptos~slGrowt. 
Contract drug evaludon on all tumor models mailable or ship 

Examples of MetaMousa dmg-&covery/development "HITS" 
An Z er ol Clncor ond Experfmentor Metostass 15 184 195 IW7 
An Z et ol Ant concer Reseorch 16 236-2552 1996 
Wong X et a1 Cancer Research 54 4726213 1994 
Ho&mon D Journol of the Natronol Concer lnstrtute 88 39&397 1996 

Gran9genlc Needle Hofimon R J Celfulor b ochem 56 14 1994 

Produced 
h ipette Fabrication 

,- 

in cancer dwg discovery/develc 
r r i ta  L m  I&? 

SUTTER I N S T R U M ~ N  I COMPANY 
LEVERONI CT , NOVATO, C A  949 
: 415-883-0128 FAX 415-883 
-O@SUTTER COM WEB www su 
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[-Myers Squibb is comrnttted to using 
omic technologies to drive both the 
overy and the development of the next 

generation of drugs. This commitment is 
demonstrated by the recent formation of 
an industriallacademic Consortium with 
Eiristol-Myers Squibb. Affymetrix. Millennium 
and the WhiteheadlMlT Center for Genome 
Research. under the direction of Dr. Eric 
Lander. to develop the next genemtion of 
functional genomics technologies. 

In addition. Bristol-Myers Squibb is in the 
process of establishing an Internal 
Department of AppUed Genomics at our 
Pharmaceutical Research Institute located 
in Princeton. New Jersey We are W n g  for 
scientists with experience i n  DNA 
sequencing. high throughput molecular 
bjology functional genomks, robgtlcs, and 

- a i c a l  and statistical genetks. I 




