


TopCount HTS Revolutionizes 
Microplate Counting - Again 

Measure radioisotopic and luminescence assays in both 
96- and 384-well microplates. 

Process 12 luminescence samples simultaneously for 
throughputs of 10,000 samples per hour, or more. 

Stack up to 40 plates or 15,000 samples for unattended 
counting. 

Interface with robotic systems for complete automation. 

Meeting the Demands of Microplate Counting for 
Today and for the Future 
Assays have been scaled down from test tubes to 24-well 
microplates and the 96-well format. Now, the next step in 
assay miniaturization is here with the TopCount HTS. 
Continue today's assays in 96-well plates while converting 
assays to the higher density 384-well plates - the screen- 
ing format of the future. With the TopCount HTS you can 
do both without risk or compromise. 

Less Reagents, Less Handling, More Samples 
The Packard 384-well plate accommodates assay volumes 
of up to 80 pL. This allows practical miniaturization of 
assays such as scintillation proximity, in-plate binding, 
liquid scintillation, Cerenkov and luminescence. 

TopCount Harnesses the Power of Luminescence 
Packard has pioneered the field of high throughput 
microplate luminescence. Now up to 12 wells can be 
measured simultaneously in 96- or 384-well plates for 
throughputs never before possible. Ultra-sensitive photon 
counting is combined with innovative reagents, such as 
LucLite with a five hour half-life, for measuring the 
luciferase reporter gene. Greater capacity, greater 
throughput. 

To complement sample throughput, TopCount now has an - - 
extended 40 plate 
stacker. Load up to 
40 plates with the 
~ o p ~ o u n t  ZipLoad 
stacker, cany them 
safely to the ---- -" - ~ o ~ ~ o u n t ,  load and 
count. It's that easy. 

If your experiments 
demand accuracy, 
versatility or high 

throughput, TopCount has the answer for your laboratory. 

Contact Packard at 800-323-1891 (U.S. only) or 
203-238-235 1 for more details. Or, visit our Web Site at 
http://www.packardinst.com. 

- -- Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
1 Tel: 203-238-2351 Toll Free: 1-800-323-1 891 FAX: 203-639-21 72 
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Is your ELISA measuring the cytokine and only the cytokine? 
Quantikine lmmunoassays are designed to eliminate the effects of cross-reactivity and 
interference. The lack of cross-reactivity establishes the ability to detect a single 
cytokine in a complex sample. The lack of interference demonstrates that other sub- 
stances do not modify the antigen-antibody interaction. 

Cross-reactivity Sample Recovery 

I I I 
0 1 10 100 loo0 

sTNF R (ng/rnL) present 

TNFQ was measured with the Quantikine human 
TNFu assay in the presence or absence of 
sTNF RI or sTNF RII. Concentrations of TNFa 
were 125- 1 0 0 0 ~ m L .  Results demonstrate that 
neither TNF receptor positively or negatively 
affects the TNFa concentration in the Quantikine 
human TNFu Immunoassay. 

Neat 112 114 1 18 
Sample Dilution 

A spiked serum sample was serially diluted and 
Nn in the Quantikine mouse IL-2 ELISA and a 
competitor's mouse IL-2 ELISA. Results are 
based on the percent recovery of the diluted 
sample. 
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The best choice for 
a centrifuge today, is one 
that will improve with age. 

': =qwm8-wi19 keep I& like-new 
z!. p e a e  10.9.r. And if Ws a 
: . - ~ O N M L 4  sitpaspee& it will even 

perform better than new. 
That3 becaw WW&L continually 

deve1Yps' inn0wtit-e upgrades for new 
and installed centrifugesI such as 

: ,SUPER-Lm A4&m Potors that 
" :&ow B&er aceelemtion md deceleration L- In high-speed rum. Plus, we introduced 

p; ..the versatile SH-3000 rator with adapters 

i: for appktiiorts Zron 132 x 3 mL tubes 
to 4 4 7758 mL bottles, and DRY-SPIN" 
L e a k p d  Bottles in 250 mL and 500 mL 
sizes - d state-of-the-art advances that 
were, and are, compatible with SORVALL 
superspeeds made years ago. 

C& us today, and take a close look 
at SQWALL Superspeed C e n ~ g e s .  
Dkcmer value that goes beyond 

-., p&hmnce, with forward thinking " that's backward-compatible. 

- SORVALL" 
: - C E N T R I F U G E S  .- I - 
-- Expect more than perfmmance, 
7g UEW (BOO) 582-7746 

F- (at3 ~g 18 n TI QSTXWY: 61 7~87-2w - 'Italy: O2KXSi&m UK; [Of*) - -A1I *M* ma -: 
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edited by BROOKS HANSON 

Landscapes under ice 
The relative effects of tec- 
tonism and erosion on produc- 
ing or limiting high elevation 
and relief have been uncertain. 
As one test of the importance 
of these processes, BrozoviC et 
al. (p. 57 1) examined the dis- 
tribution of elevations and hill- 
side slopes in the Himalayas. 
Hillside slopes reach a mini- 
mum near where glaciation has 
occurred, and elevations evi- 
dently do not correlate in detail 
with tectonic denudation rates. 
These and other observations 
suggest that glaciation limits 
elevation there. 

Tectonics under ice 
The sea floor around Antarctica 
is key for reconstructing past 
plate motions because it con- 
nects the Pacific and Atlantic 
plates, but critical regions of the 
sea floor are covered with ice. 
McAdoo and Laxon (p. 556) 

ity data of the ice-covered re- 
gions; the data reveal lineations 
and spreading patterns that de- 
scribe past plate motions. The 
data imply that Antarctica com- 
prised two separate plates be- 
fore about 6lmillion years ago. 

Autoantigen identified 
Primary Sjogren's syndrome is 
a disease in which the immune 
system attacks and destroys 
moisture-producing glands, such 
as tear and salivary glands. The 

Telomerase goes retro 
Telomerase is a ribonucleoprotein enzyme that replicates the ends 
of eukaryotic chromosomes or telomeres. Although the RNA 
components and several telomerase-associated proteins have 
been isolated, the catalytic protein subunit has remained elusive. 
Lingner et al. (p. 561; see the news story by Barinaga, p. 528) have 
characterized a 123-kilodalton telomerase protein from the cili- 
ated protozoan Euplotes and shown that it contains signature 
motifs of reverse transcriptases (RTs), enzymes that replicate 
retroviral genomes and transposable DNA elements through an 
RNA intermediate. The yeast homolog of p123 was identified as 
EstZp, a protein known to be required for telomere maintenance. 
Mutagenesis of the RT motifs in EstZp led to telomere shortening 
and senescence in yeast, implying that these motifs are critical to 
telomere elongation and likely constitute the enzyme active site. 

precise target of the attack has 
not been identified. Now, using 
a mouse model of Sjogren's 
syndrome, Haneji etal. (p. 604) 
have come up with a candidate: 
a-fodrin, a component of the 
cytoskeleton. They describe T 
cell and antibody responses to 
a-fodrin and show that intrave- 
nous injection of a recombinant 
form of the protein protects 
against development of the dis- 
ease in mice. Also, patients 
with primary Sjogren's syn- 
drome show antibody and T cell 
responses to a-fodrin, while pa- 
tients with other autoimmune 
diseases do not. 

Connecting sight 
and sound 

Sensory processing is generally 
thought of as a one-way path- 
way in which incoming signals 
travel to higher processing and 
integration centers of the brain. 
It has been suggested that imag- 
ining a visual scene causes top- 
down activation of the primary 
visual cortex. The primary vi- 
sual cortex has also been 
thought to be active during 
reading of Braille. Calvert et al. 
(p. 593) found that the primary 
auditory cortex is active not 

only when listening to speech, 
as expected, but also when lip- 
reading silent speech, which 
suggests that the communica- 
tion between different modali- 
ties can occur quite early in sen- 
sory processing and perception. 

Sucking up 
The early evolution of plants is 
thought to have had a marked 
effect on Earth's atmosphere, 
notably by decreasing atmo- 
spheric C02 levels. Retallack 
(p. 583; see Perspective by 
Berner, p. 544) describes evi- 
dence from a fossil soil in Ant- 
arctica that well-drained forests 
had developed by the Middle 
Devonian, about 380 million 
years ago. This evolution coin- 
cides with predictions and other 
measurements of a dramatic 
drop in C02 levels. 

Stopping cystitis 
There is a high incidence of 
cystitis resulting from Escherich- 
ia coli infection in women 18 
to 40 years old (resulting in 
millions of hospital visits per 
year). Langermann et al. (p. 607; 
see the news story by Service, 

p. 533) found that an adhesin 
(FimH) at the end of a structure 
called a pilus on E. coli can be 
used to immunize mice and pre- 
vent bacterial colonization of 
the bladder in an animal model 
of the infection. 

Imaging fractions 
of a charge 

Incorporation of a single elec- 
tron transistor into a sharp glass 
scanning probe tip has allowed 
the detection of extremely small 
changes in electrical potential. 
Yoo et al. (p. 579) measured the 
current that tunnels through 
a small metal island (100 na- 
nometers across); the external 
field induces oscillations in this 
current, and by monitoring the 
periodicity they can detect 
just 1 percent of an electron 
charge. They used this device 
to map electric fields at the sur- 
face of a silicon-doped GaAsl 
AlFa,,As heterostructure. 

Reliable 
transmissions 

The synapses that mediate the 
signal from nerve to muscle are 
highly reliable, in part because 
of the high density of receptors 
on the muscle for acetylcholine, 
the neurotransmitter that car- 
ries the signal across the syn- 
apse. Sandrock et al. (p. 599) 
now show that a neuregulin, an 
extracellular ligand for receptor 
tyrosine kinases on the muscle, 
is necessary to maintain the 
acetylcholine receptors. Knock- 
out mice deficient for only the 
subtype of neuregulin that con- 
tains an immunoglobulin-like 
domain are myasthenic (their 
muscles cannot sustain rapid, 
high-frequency stimulation) and 
the density of their acetylcho- 
line receptors is reduced. 
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Amicon is now part of Millipore. What does this mean 

to you? And how will it affect your work? In some ways, 

amIconx it won't. The Amicon and 

. . 
Millipore products you use 
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you'll see a big difference. 
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products truly complement those of Millipore. So, as a cus- 

tomer, you now have something you didn't have before - 
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call one number [see below) or click I 
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This may not sound like a break- I 

through until you utilize the 
HIY in cerr curture. 

hundreds of procedural documents for concentration and 

separation, brought together in one place. Creating what 

is, arguably, the most experienced and authoritative 

bioseparation company ever. 

From Discovery to Market, wherever you are, so are we. 

Whether you are involved in gene therapy, antisense, 

Millipore and Amicon o h  creative solutions regardless of your operatin9 scale. 

Emoil: proteinhillipare.oom 
Webte: www.millipore.m/amim 

North America: 1-30 MUPORE 
Europe: fax 33-3-88.38.91.95 

Jopon: 103) 5442-971 6 
Asia: (8521 280391 1 1 

choose Amicon advanced bioseparation technology over purification of blood fractions, cell culture products 

other physical separation techniques. or vaccines, consider Millipore your partner. Our 

If you are a biochemist selecting the filter material and membranes, preparative chromatography and filtration 

porosity compatible with your product, Millipore probably systems, process controls and consulting services already 

has what you need. If you are a pharmaceutical process have helped dozens of biotechnology and pharmaceutical 

engineer looking for optimal tangential flow rates, pressure companies save countless dollars and hours in scaleup 

and pumping or for chromatographic separation and and production. We are ready to do the same for you. 

MILLIPORE 

related plant-wide system controls, 

the expanded Millipore is the 

answer. In fact, we can save you 

precious time on the path to market. 

More Information at your fingertips. 

When you have a question about an 

Amicon or Millipore product, simply 
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Get there first with HP's new LC/MS. 

s- . 
because k~obody remembers 

who came in second. 
In today's tight research-anddevelopment 
race, you can get there first with the new 
benchtop HP ll00 Series LC/MSD. 

The first truly chromatographer-friendly 

from day one: 
Easy-tmwe detector- no hardware aust- 

ments, and instrument tuning is automatic. 
Fully integrated LC and MS 

system, the new HP LC/MSD gives you 
immediate access to powerful MS infor- 
mation-the ideal complement to your 
variable wavelength and diode-array- 
detector data. You get what you need to 
speed up R & D cycles: molecular weights, 
structural information, peak purity analy- 
sis and trace-level quantitation-all in one 
chromatographic run. 

The new HP system is the first LC/MS 
that liquid chromatographers can use 
l i t e m  Circle Reader Service N o A  
DlSS6, Hew1etk-Pacltard Company AW4ll33 ,, + 1 _ 

sohare-flattens the MS 
learning curve. 

Powerful sof'tware tools for 

HEWLETT" 
PACKARD 

qualitative identification- 
for tasks like peak purity and 
proteidpeptide analysis, + 

Get there first, with the ' 

new HP LC/MSD. Call 
1-800-227-9770, Ekt 2130, 
or log on to h t t p ~ l ' ~ ~ ~ . h p . c o m ~  
golchem b 1 

: ~ ~ ~ N Q ~ ~  
1 -4 ;. 'Z ;: . 

TI ew HP 11 w serie: 
-:iMSD offers a 

breakthrough in usability. 
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icies for conservation and environmental 
protection, the distribution of endangered 
species is only one element among many 
that should be considered. Others include 
the distribution of endangered habitat 
types, the need for accessible natural areas 
and wildemess in all parts of the country, 
and the ecological services provided by nat- 
ural habitats. Also. in recent vears there has 
been a major shift in environmental think- 
ing to  include ecosystem-based information 
as a critical element in strategic planning. 
Although this concept is not yet fully cod- 
ified into law, there is general recognition 
that endangered species occur in a much 
larger ecological context than their county- 
level distributions would indicate. The  
analysis of Dobson et al. does not take these 
factors into account. 

T h e  analvsis bv Dobson et al. under- 
scores the plight of certain parts of the 
country that  have a n  especially high num- 
ber of species at  risk; the  results say little 
about the conservation status and needs of 
the rest of the country. Nor do the results 
inform us about the pressing need for pro- 
active conservation policies to  help keep 
new "hot spots" from developing and to 
preserve and enhance the wildemess and 
important natural and seminatural areas 
that  remain elsewhere in  the United 

States. Wood turtles in  the northeast, 
granite outcrop wildflowers in Arkansas, 
grizzly bears and wolves in the Rocky 
Mountains, and Michigan peat bogs would 
be further endangered were conservation 
laws to be based on  a simplistic reading of 
this report. 

David Ehrenfeld 
Founding Editor, Conservation Biology, 

Cook College, Rutgers University, 
New Brunswick, NJ 08903, USA 

Reed F. Noss 
Editor, Conservation Biology, 

Oregon State University, 
Corvallis, OR 9733 1 , USA 

Gary K. Meffe 
Incoming Editor, Conservation Biology, 

Savannah River Ecology Laboratory, 
Aiken, SC 29802, USA 

Response: W e  did not argue in our report 
that  analyses of "hot spots" on  a national 
scale should be the only criteria in  deter- 
mining conservation priorities. Neverthe- 
less, identifying national "hot spots" and 
protecting them strikes us as a n  essential 
step, which does not preclude state, coun- 
ty, and community initiatives, nor those 
undertaken by private individuals and or- 
ganizations. Dunn et al. regret the loss of 
biodiversity o n  private lands, as do we. 

Recent studies indicate that over half of 
the species on  the federal endangered spe- 
cies list have more than 80% of their 
habitat o n  nonfederal land (1 ). Modifying 
the ESA to reward private landowners 
whose land harbors such species (for ex- 
ample, with tax incentives, including es- 
tate tax breaks) would promote good stew- 
a r d s h i ~  and thus advance the recoverv of 
imperiled species. Most of the endangered 
s ~ e c i e s  that inhabit federal lands in  the 
wilder regions of the West require protec- 
tion through careful habitat management 
that is less exploitative than that currently 
practiced. In many cases, such protection 
could become self-financing if the present 
subsidies for extractice industries and rec- 
reational activities were revlaced bv real- 
istic pricing mechanisms that acknowl- 
edeed both the value of the resources ex- - 
tracted and the species placed in jeopardy 
through these activities (2) .  

W e  agree with Ehrenfeld et al. that  the 
protection of natural communities and lo- 
cally uncommon (but nationally unendan- 
gered) species should be a crucial compo- 
nent  of the nation's biodiversity policy. 
But that was not the point of our report, 
which was to  gain a better understanding 
of the distribution of nationally endan- 
gered species in the hope that  this might 
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aP J PCR works at 

Now amplify even the most difficult template 
with the new MasterAmp" Technology. 

Epicentre's unique new PCR products* incorporate MasterAmpTM PCR 
Enhancement Technology** to dramatically improve PCR 
performance. Even DNA that is  very difficult to amplify, such as 
templates with high GC content or 
extensive secondary structure, is 
amplified using MasterAmp PCR Kits 
and PCR-Qualified Thermostable 
Enzymes. 

Qd* o p t h b  amplification 
amdhns wing #be MastwAmp BCR 
Optfmmbn at, 
O It's easy! Just add a mixture of 

template, primers, and PCR-Qualified 
enzyme to each ready-to-use PCR 
PreMix, and cycle. (Fig. 1) 

O Once the optimal PCR PreMix is  
identified, it can be conveniently 
purchased separately for consistently 
high yields. (Fig. 2) 
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Fig. 1. rcn or me numan n poi gene 
(75% CC). L a n e  1, s t a n d a r d  P C R  
F a q ) ;  l a n e s  A-L, P C R  with e a c h  of 
t h e  12 M a s t e r A m p  2X P C R  P r e M i x e s  
u s i n g  A m p l i T h e r m  DNA P o l y m e r a s e .  

Fig. 2. Repeated PCR of the ApoE 
gene using MasterAmp PCR 
PreMix K (lane K, Fig. 1) and 
AmpliTherm DNA Polymerase. 

, 

Other ll4aswAmp pruduas illdude: 

I O MasterAmp PCR Core Kits with Taq 
or AmpliThermm DNA Polymerase. 

o PCR-Qualified Enzymes with MasterAmp PCR Enhancer: Taq, 
Tfl, Tth, and the new AmpliTherm DNA Polymerase for reliable 
amplification of particularly difficult templates. Enzymes are 
available separately or in the MasterAmp PCR Enzyme Sample Kit. 
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E-mail: techhelp@epicentre.com 9 World Wide Web: hitpY/wWw.epicentre.com 
These products are sold under licemingarrangemenb with E Hoffmann-La Roche La, Roche Molecular Sysstems. 

Inc. and The Perkin-Elmer Corporation. 
= Patents pending. Circle No. 39 on Readers' Service Card 



New dRhodamine dye terminators 

Ourbest DNA 

chemistry 
, just G G G  320 A G A G G C G G 1  I 330 I ~ J  

Conientional dye terminators 

G G G  A G A G G C G G T T T G  
320 330 

ABI A 
PRISM- 

sequencing 

better. 
Compared to conventional dye terminators, the 
new ABI PRISM" dRhodamine terminators provide 
cleaner signal and more uniform peak patterns. 

As a result, you get greater basecalhg accuracy for every 
sequencing application, includmg heterozygote determination. 

A set of terminators based on four new dichlororhodamine 
dyes makes the difference. Combined with AmpliTaq' FS 

enzyme, they give you less background noise, with even peaks 
and a sigdcant improvement in the "weak G after A" pattern 
characteristic of conventional rhodamine dye terminators. 

Of course, some things are exactly the same. You still get 
the one-tube convenience of our previous dye terminator kits. 
And the new dyes were developed 
specifically for ABI PRISM 377,377XL 

and 310 systems, so performance is 
guaranteed on all those platforms. 

See what a difference the accuracy of ABI PRISM dRhodamine 

New ABI PRISM dRhodamine dye 
terminators 

FE Applied Biosystems 
Europe Langen, Germany Tel. 49 (0)6103 708 301 Fax: 49 (0)6103 708 310 
Japan Tokyo, Japan Tel. (0473) 80-8500 Fax: (0473) 80-8505 
Latin America Mexico City, M e x ~ c o  Tel, 52-5-651-7077 Fax. 52-5-593-6223 
Australia Melbourne,  Australla Tel: 61 3 9212-8585 Fax. 61 3 9212-8502 

PE Applied Biosystems PCR reagents are developed 
and manutac+uled by Roche Moleculal Systems, I n c  @ 
Branchburp, New Jeney, U.S A 

dye terminators can make in your sequencing. TO order in the The PCR process IS coeled ay patents owned by ~ o ~ f m a n n - ~ a  Roche tnr and 
F Holfmann-La Roche Lld Perk~n.Elmer a a rpplstered I radmaL and ABI PRISM 

US.,  call 1-800-345-5224. Outside the U.S., contact your local sales and !us denpn. PEAwl~ed ~ ~ o s y r t m s .  PE, andspl led Biosyslems are trade- 
marks 01 The Perbn-Elmer Comontlon Ampl8laq is a rpplstered tradmark of 

representative. On the Internet, visit www.perkin-elmer.com/ab. ROche MolRular Syslms. lnc PE Awlled Blosystms ~ l o d ~ c t s  ale de~eloped 
and produced under thequaliyrequ8remenn 01 IS0 OWO 
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Mark Your Calendar for 
1998AAAS Meet , 

1998 AAAS Meeting 
Program Committee 

The 1998 AAAS Meeting-the premier event for 
Mildred S. Dresselhaus, science and technical prokrsionals-where you can... 
Massachusetts Jnstitute of 
Technology 

dfind out about the latest issues and emerging General Waeks: 
research from all areas of science 

1998 Program Chair *Communicating Science 
M.R.C. Greenwood, dleilrn of fertile synergies between disciplines *Environment, and Natural Resources 

dexchange and publicize new developments *From Molecules to Cells University of California-Santa ddebate critical issues in science policy 
Cruz *Global ChangeEarth Systems Science 
1999 Program Chair 

and education *Human Development, Language, and Society 
C. Eugene Allen, University 

dmeet leaders in your field and network *Life Science and the Science of Life 
with your colleagues 

of Minnesota *Neurobiology, Brain, and Behavior 
Lewis M. Branscomb, *Physical Sciences 
Hmard University 

Proposed Theme Tracks: *Public Health and Medicine 
Halina S. Brown, Clark *Emerging Science: Transforming the Next *Science, Engineering, and Public Policy 
University Generation *Science and Society 

Ronald L. Graham, AT&T *Communication: Technology, Policy, and 
Bell Laboratories Society Science Innmation: 

Lawrence Grossman, Johns *Energy: What Does the Future Hold? A series of about 15 sessions, addressing 
Hopkins University *The Changing Environment of Science leading edge research and applications in 

Richard T. Johns *The Changing Science of Environment molecular biology, medicine, physiology, 
Hopkins University Hospital *Discovering Biological Diversity: From instrumentation, and computer science. 

Kildow, Massachusetts Conservatories to Molecular Prospecting 

Institute of Technology *Education into the Next Century 
Alvin L. Kwiram, University 
of Washington 

Orie L. Loucks, Miami 
University 

Julie Haynes Lutz, 
Washington State University 

Jane Maienschein, Arizona 
State University 

Robert P. Morgan, 
Washington University 

Robert M. Nerem, Georgia 
Institute of Technology 

Warren M. Washington, 
National Center for 
Atmospheric Research 

Harry Woolf, Institute for 
Advanced Study 

The 1998 Prelimina Program will be available in September. 
f Cornpitate x i s  coupon to reserve your mpy. f 

1 Plciihi. wncl mi. IIIC t o l l r ) \ \ ~ n ~  i n l o r m a ~ ~ o n .  I 
I L Preliminary Proprun and Ke~i5tration Form? L Student Session Aide .Applicntion 

C Exhibitor Prospectus and Contract 
I 

I C Career Development Program 

I C Call for Poster Papers Forms 
I 
I 

1 COUP4NY I 
1 MAILIKG ADDRESS I 
I CITY ST.4F. ZIP I 
! TELEPHONE EL\ CCCh7R.r' 

I 
I 

I E-'IAIL ADDRESS I 
I Mail: AAAS, Meeting5 Dept.. 1200 New York Avenue. NW, Washington. DC 20005 I 
1 Phone: (202) 326-6450 FAX: (302) 289-4021 Email: confinfo@aaa~.org I 
1 Meeting5 Home Page: 

http://www.aaas.or_r/meetings/rneetinps.htrn 
Scope Online: h~://www.aaas.o~rneetinp5/scope 

AMERICAN ASSOCIATION FORTHE 
I \\ ADYANCEMFNT OF ~ I E N C I  ,NoAI ! 
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