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Genome Systems, Inc. has developed a high throughput I.M.A.G.E. Consortium (Ilnl) cDNA Libraries 
technology to isolate the longest cDNA clone from our 
custom libraries. 

Get access to over 750,000 cDNAEST's deposited in 
the dbEST database. 

Simply provide a pair of exonic primers and we will do 
the rest! Within days we can screen millions of clones 
and select the longest cDNA in that library. 

Currently, Genome Systems has 14 available cDNA 
libraries. Each library averages one million clones with 
inserts ranging from 0.5 to 3 kb. We will continue to 
expand our libraries and services. 

ChooseoneornrosrrtiaPuesourceoto-l 
Available tissue-specific libraries are: 

Drosophila: head, ovary 

Human: colon, fetal brain, heart, kidney, liver, 
lung, lymph node (tumor), pancreas, 
spleen, thymus 

Mouse: embryonic gut, spleen 

Our proprietary screening methods and technology 
allow us to rapidly isolate your longest target cDNA. 
Confidentiality is guaranteed. 

4633 World Parkway Circle 

St. Louis, Missouri 63134 

fax: (3 14) 427-3324 

e-mail: genome@gerwmesystems.com 

Website: www.genomes ystems.com 

France: Appel gratuit, 0590. 2 104 

Germany: Rufen sie uns an zum oftstarif. 0130. 87. 9081 

Purchase individual clones for $27.95 per clone. 
If  referr red. screen the librarv bv hvbridization with , . . 
a DNA fragment. 
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Genome Systems now offers confrrmational 
cDNA/EST sequencing. We provide template preparation, 
automated fluorescent cDNA end sequencing, and a 
complete report for only $99. . .? . 8  - I  

UK: Call us free on, 0800. 89. 3733 
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STR ATAC:F.NF. 
Building the Perfect Competent cell 1 
Stratagene has been building better competent 

to break the transformation-efficiency 
barrier with our XL2-Blue ultracompetenr~ 
cells. Large plasmid transformation is now 
possible because of our newly-discovered.- 
Hte phenotype, found in our revolu- 
tionary XL10-Goldm strain. The Hte 
phenotype also increased the 
efficiency of our BL21 -Gold deriva- 

STRATAGENE EUROPE: 
Austria: 01 7956 7036 
Germany: 069 9509 6197 
Switzerland: 01 800 9045 
United Kingdom: 01 71 3 651 0 

FOR MORE INFORMATION: 
www.stratagene.com 
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Are you waiting two whole days for traditional RPA 

methodology to deliver specific mRNA mass data? 

You won't catch Jack wasting his time. 

Instead, he favours the exclusive scintillation proximity assay 

(SPA)-based method for quantifying mRNA transcripts: 

the Ribonuclease Protection Proximrty Assay (RiPPA). 

RiPPA combines the familiar technology o f  RNase 

protection with the speed and precision of SPA. And since 

it eliminates the need for gel run-outs, jack gets results in 

1-2 hours, instead of the usual two days. 

The RiPPA kit contains material for 200 assays, including 

hybridisation buffer, digestion buffer and streptavidin-coated 

SPA beads. 

Want to  slash your mRNA work time? Then call us today 

for more information: in Europe +44 (0) 1494 544550; in 

the US 1-800 526 3593; in Japan +8 1 3 533 1 9336; from 

the rest of  the world +44 (0) 1494 544 100. O r  visit our 

web site: www.apbiotech.comlrippa 
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edited by PHIL SZUROMI 

Ocean twister 
The steady venting of fluids 
from mid-ocean ridge hydro- 
thermal systems at black smok- 
ers is dwarfed by event plumes 
or megaplumes that mark the 
rapid release of hot water asso- 
ciated with intrusion of new 
magma. These plumes can ex- 
tend for tens of kilometers 
above a ridge and persist for 
months; they were first recog- 
nized from their anomalous 
helium isotopic composition 
and have been used to trace 
ocean circulation. Although 
there have been several theo- 
retical studies of how they per- 
sist, in situ observations have 
been lacking. Lupton et d. (p. 
1052; see the commentary by 
Speer, p. 1034) were able to  
insert a neutrally buoyant 
tracking float into an  event 
plume that formed over the 
Gorda Ridge in spring 1996. 
During a 60-day period, the 
float traced an  anticyclonic 
path marking the circulation of 
water in the plume. Chemical 
and physical data collected at 
the beginning and end of this 
period imply that the plume 
remained coherent and main- 
tained concentrations of iron 
particles and dissolved man- 
ganese. The data imply that 
such plumes could persist for 
periods greater than 1 year. 

Performing PCR 
on a chip 

The three steps of the polyme- 
rase chain reaction (PCR), 
melting the double-stranded 
DNA, binding specific primers, 
and enzymatically extending 
the primers, have been auto- 
mated on a chip. Kopp et d. (p. 
1046) developed a continuous 
flow system that temperature- 
cycles the sample and the nec- 
essary reactants through 20 
rounds of amplification. At  the 
highest flow rates, the process is 

End of an era 
The end-Permian extinction is the largest in Earth's history. Its age, 
251 million years ago, corresponds to the eruption of the Siberian 
Traps, the largest flood basalt province on Earth. However, the 
cause of the extinction remains unclear, in part because the dura- 
tion of the extinction and of the terminal part of the Permian has 
not been well resolved. Bowring et d. (p. 1039; see the news story 
by Kerr, p. 1006) provide uranium-lead dates on several volcanic 
tuff horizons straddling the Permian-Triassic boundary in China. 
The data imply that the final extinction pulse there, corresponding 
to loss of m a t  of the marine species, lasted less than 1 million years 
and perhaps occurred withii only a few hundred thousand years. 

complete in 90 s, and successive by the interaction of the earth- 
samples appear to be amplified quake stress field with Earth's 
without cross-contamination. free surface. These simulations 

will be helpful for characterizing 
previous earthquakes and mod- 
eling ground motion for future 

Fossil record of events. 
land bridges 

Several fossil remains of verte- rn 
brates from the Upper Creta- 
ceous (about 80 million years Ironing out the 
ago) from Madagascar, includ- lower mantle 
ing a nearly complete skull of a The formation of Earth's core 
predatory dinosaur, are de- required separation of iron melt 
scribed by Sampson et al. (p. from Earth's silicate mantle. 
1048; see the cover). Similar Whether this separation in- 
fossils have been so far found volved percolation of melt 
only in South America and in through a solid silicate matrix 
India, which was still cdnnected or the settling of iron melt 
to Madagascar in the Late Cre- through a molten matrix may 
taceous, but not yet in Africa. have depended on the nature of 
This distribution suggests that the  pore network through 
land bridges remained be- MgSiO:, perovskite, the domi- 
tween South America and India nant silicate phase in the lower 
through Antarctica into the mantle. Shannon and Agee (p. 
Latest Cretaceous. 1059) measured experimentally 

the wetting angle between iron 
melts and perovskite. The data 
imply that percolation of iron 

Fault asymmetries through the Earth's lower man- 
The ground motion caused by a tle might have been possible, 
thrust (reverse) fault is greater unlike the case for Earth's upper 
than the ground motion caused mantle, where the mineralogy is 
by a normal fault for earth- different. 
quakes of the same magnitude. 
Oglesby et al. (p. 1055) per- m 
formed dynamic simulations of 
earthquakes on different fault Forcing 
geometries and found that the ferromagnetism 
difference in the intensity of the Interactions between magnetic 
ground motions is caused by ions in oxides can be estimated 
time-dependent stress produced theoretically to predict whether 

materials will exhibit ferromag- 
netism. Although theory pre- 
dicts that Fe3+ and C$+ should 
be able to form ferromagnets in 
a perovskite structure, phase 
separation normally occurs in 
the bulk oxides and antiferro- 
magnetic materials are formed. 
Ueda et d. (p. 1064) grew super- 
lattices of alternating layers of 
L a c 0  and- on the (111) 
face of SrTi03 They show that 
this material, which forces the 
proximity of Fd' and C$+ ions, 
is ferromagnetic. 

Reconnected 
magnetotails 

The magnetosphere of Jupiter is 
controlled by currents in the 
jovian interior, but the volcani- 
cally active moon, 10, is expect- 
ed to upset the magnetosphere 
by spewing out tons of ions in a 
magnetized plasma. Theories 
suggest that one way to release 
this plasma sheet is to recon- 
nect the jovian magnetotails 
and. allow the vlasma to flow 
out of the systei. Russell et d. 
(p. 1061) have been sampling 
the magnetospheric field from 
the Galileo spacecraft since its 
insertion into orbit around Jupi- 
ter in December 1995. Thev have 
found evidence for transient 
remmections of the magnetotail 

(Continued on page 979) 
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Genestorm" Expression Vectors. Functional tools for 

functional genomics. Each GeneStormm vector contains 

a recombinant yeast Open Reading Frame (yORF) properly 

cloned and expression tested. With thousands of clones 

available and more coming every day, GeneStormm 

vectors are precisely the tools you need. The vectors 

are ideal for dozens of applications including functional 

studies and antigen generation. Each yORF is cloned 

into a state-of-the-art yeast or mammalian expression 

vector. Each vector has convenient features including 

a polyhistidine sequence for purification and an epitope 

tag for expression verification. GeneStormm vectors 

eliminate unpredictable cloning and save you weeks of 

! labwork. To learn more about these indispensable research 

tools, contact Invitrogen or visit our continually -updated 

GeneStorm" web site at ~~~. invhgen.com/genesbrm/  
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(Continued from page 977) 

that supports this theory and 
helps explain how Jupiter can 
maintain a balanced magnetic 
flux in the presence of 10. 

Alternative function 
for cell cycle inhibitor 

The protein p21 inhibits cell 
division by inhibiting the 
activity of cyclin-dependent 
kinases and binding to prolifer- 
ating cell  nuclear antigen 
(PCNA). Such effects of p21 
mav contribute to terminal dif- 
ferentiation of cells bv vromot- 
ing withdrawal from ;he cell 
division cycle. However, Di 
Cunto et al. (v. 1069; see the 
commentary by ~ a c k s  and 
Weinberg, p. 1035) report that 
the opposite is true in the later 
stages of differentiation of 
mouse keratinocytes. In this 
situation, p2 1 has an inhibitory 
effect on expression of markers 
of terminal differentiation. 
These results are consistent 
with observations that  the  
amounts of p21 first increase as 
the cells begin to differentiate 
and then diminish. Further- 
more, the inhibitory effects of 
p21 on differentiation appear 
to be produced independently 
of its effects on cell division. 

Lab error and 
transient HIV infection 
Numerous cases have been 
reported in which infants of 
HIV-infected mothers appear to 
have been transiently infected. 
If validated, these findings 
would have significant impli- 
cations for thinking about the 
ability of the host immune re- 
sponse to successfully fight HIV. 
However, when Frenkel et al. 
(p. 1073) reanalyzed 42 cases in 
which a transient dection was 
suspected, the results were more 

likely due to mislabeling or lab- 
oratory contamination. The 
authors suggest that criteria for 
the conclusive demonstration of 
a transient infection should 
include phylogenetic analyses 
on previously unmanipulated 
portions of the specimens in a 
manner that can minimize cross- 
contamination. 

SNPing away 
at the human genome 

New tools are becoming avail- 
able for the identification of dis- 
ease genes, characterization of 
human traits, forensic identifi- 
cation, and studies of human 
evolution and diversity. Wang 
et al. (p. 1077) present a proof- 
of-principle study to show that 
large-scale analysis of single- 
nucleotide polymorphisms 
(SNPs) in human DNA is feasi- 
ble. They identified more than 
3200 candidate SNPs across the 
entire human genome (with 
about 40 percent conf~rmed so 
far), constructed a map more 
than 2000 of the loci, and used 
500 of these to create a geno- 
typing chip. 

Linking to Ras 
The small guanine nucleotide- 
binding protein Ras participates 
in control of cell signaling path- 
ways that regulate diverse cellu- 
lar functions from cell division 
to neuronal activity in the brain. 
Ebinu et al. (p. 1082) describe 
a new guanine nucleotide re- 
leasing factor, RasGRP. Ras is 
active when GTP (guanosine 
triphosphate) is bound to it, 
and exchange factors like 
RasGRP activate Ras by facili- 
tating release of bound gua- 
nosine diphosphate and bind- 
ing of GTP. RasGRP is found 
primarily in the brain and con- 
tains protein domains that bind 
the intracellular signaling mole- 

cules calcium and diacylglyc- 
erol. RasGRP appears to link 
signals that alter intracellular 
concentrations of calcium and 
diacylglycerol to changes in 
Ras activity. 

SMADs and cancer 
predisposition 

Familial juvenile polyposis (JP) 
is an autosomal dominant di- 
sease characterized by a pre- 
disposition to hamartomatous 
polyps and gastrointestinal 
cancer. Howe et al. (p. 1086; 
see the commentary by Kinz- 
ler and Vogelstein, p. 1036) 
show that a subset of JP fami- 
lies carry germline mutations 
in the SMAD41DPC4 gene on 
chromosome 18q2 1.1. SMAD4 
is a key player in the trans- 
forming growth factor+ (TGF- 
P)-signaling pathway, which 
mediates cell growth inhibito- 
ry signals from the cell surface 
to the nucleus. 

Jasmonic acid 
and auxin signaling 

Jasmonic acid and its deriva- 
tives affect developmental and 
defensive responses in a great 

variety of plants. Xie et al. (p. 
1091 ) have cloned and mapped 
a gene from Arabidopsis that is 
required for responses to jas- 
monates. The coil gene en- 
codes a protein that has intri- 
guing similarities the tirl gene, 
required for auxin signaling, 
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suggesting that  jasmonates 
and auxin may share some 
aspects of their signaling path- 
ways. Both proteins include F- 
box motifs, which are found in 
proteins that form part of the 
ubiquitin-dependent protein 
degradation process. 

Surveying the damage 
DNA damage and its repair are 
key determinants in the early 
stages of carcinogenesis, cancer 
therapy, and aging. Le et al. (p. 
1066) have developed an ultra- 
sensitive assay for DNA damage 
that couples immunochemistry 
with capillary electrophoresis 
and laser-induced fluorescence 
detection. This assay, which is 
specific for radiation-induced 
thymine glycols, requires only 
nanogram amounts of DNA 
and can detect a single base 
modification among lo9 normal 
bases. With appropriate afhity 
probes for other types of DNA 
damage and with further auto- 
mation, the assay could be adapt- 
ed for use in risk assessment. 

Clues to ATM function 
A key component in under- 
standing how an abnormal gene 
can act to cause disease can come 
from insights into its normal 
function. The neurodegenera- 
tive disease ataxia telangiectasia 
is associated with mutations in 
the gene ATM. When Herzog 
et al. (p. 1089) have knocked out 
the Atm gene in mice, cells of the 
developing central nervous sys- 
tem were no longer as sensitive 
to ionizing radiation and showed 
a dramatic lack of programmed 
cell death. The authors speculate 
that Atm mav be involved in a 
developmental checkpoint, and 
that mutations in this gene may 
allow damaged cells to survive 
during development, leading to 
problems later in life. 
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The OpenGeneTM Automated DNA Sequencing System. 1 
The easiest way to get results. 1 
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The mTM system by Visible Genetics. A system intelligent enough to perform a 

complete range of automated DNA applications. Powerful enough to deliver a versatile, 

fully integrated genetic analysis platform for obtaining reliable, reproducible results. And 

yet ingeniously simple to use. 

At just 14 x 14 cm, the ultra-thin MicroCelm cassette places smart 

science - and the convenience of a disposable gel cassette - in the 

palm of your hand. Total time to c a t  a gel.. 3 recondr. 

Preparation time is also minimized with the Gel Toasterm unit 

which photo-polymerizes the MicroCel cassette consistently and 

uniformly in 3 minutes. 

The latest breakthrough in the $en6eRe system, our 2-Dye 

MicroGene Clipperm is a compact sequencer that lets you 

sequence 8 samples of 400 bases in just over 30 minutes - with 

99% accuracy. 

GeneObjectsm software is a powerful analysis and data 

management tool. And it's easily customized to meet your lab's 

specific requirements for everything from sequencing and fragment 

analysis to patient-based assay management and the networking of 

multiple sequencers. 

V e r y  e a s y .  V e r y  f a s t .  V e r y  s m a r t .  

~ i e r o ~ i l "  are trademarks of 
Visible Genetics Ine 
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Subtraction that works. 

CLONTECH PCR-Select" Subtraction Kits 

Cell Line I 

Clone 1 Clone 2 

PCR-Select is a powerful method for isolating and cloning differentially 
expressed genes. cDNA amplified from two cell lines (A & B) was blotted and 
hybridized to labeled cDNA clones isolated using the PCR-Select Differential 
Screening Kit (XK1808-1). Results confirm differential expression of both clones. 

Control hybridization with G3PDH, a housekeeping gene, indicates lanes were 
equally loaded. 

PCR 1s covered by patents owned by HoHmann-La Roche and F Hoffmann-La Roche. Ltd 

CLONTECH's PCR-Select cDNA Subtraction Kit 

(#~1804-1) uses patented technology* to deliver up to 

1,000-fold enrichment of rare cDNA messages- 

giving you the best chance for finding novel clones. 

And by combining PCR-Select with CLONTECH's 

SMART cDNA technology you can generate a high- 

quality, subtracted library from as little as 50 ng of 

total RNA. For fast, highly effective isolation of 

pathogenicity islands and other genomic differ- 

ences between bacterial strains, choose the new 

PCR-Select Bacterial Genome Subtraction Kit 

(#~1809-1). Call 800-662-2566 (CLON) or contact your 

local representative. 
U.S. Patent 15,565,340; foreign patents pending. 

In Germany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 303511 
In the UK please contact CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 

F-i;O T E  In Japan please contact CLONTECH Japan Ltd. Tel: 03 5643 3251 Fax: 03 5643 3252 
Australia: 61 2 9417 7666 rn Aurtria and Eastern Europe: 43 1 889 1819 BdgiunJLuxamburg: 0 8W 1 9815 
Canada: Now call CLONTECH direct 800662 2566 rn China: BElJlNG YUANGPING BIOTECH 86 10 68187551; 
GENE CO. LTD 66 21 647487W; HW SCIENCE &TECHNOLOGY DEVELOPMENT CO., LTO. 86 22 26847265; 
SINO-AMERICAN BIOTECH CO. 86 21 6402 2371; WATSON BIOMEOICALS. INC. 86 21 65572386 rn Czech N O W  V O U  C A N .  
Republic: 420 19 65214 rn Egypt 202 349 8311 Finland: 9708 596 19 rn France: 33134 602424 Gamany: 
CLONTECH GmbH 49 6221 34170 Greaca: 30 1 483 1190 rn Honn Konn: 852 2646 6101 India: 091 11 54 1020 East Meadow Circle, Palo Alto. California 94303 USA 
21714 rn Irnal: 972 4 9980595 Italy: 55 5 001871 rn Japan: CLONTECH Japan Ltd.. 81 3 5643 3251 rn 
Kona: 82 2 556 0311 rn Malaysia: 603 777 2808 rn Mexico: 525 281 4718 The Netherlands: 31 33 495 W 94 

Scandinavia: 46 8 749 5940 rn Sinnapore: 65 775 7284 rn Spaiflortugal: 34 1 630 0379 rn Swiarland: 
Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 

41 61 272 3924 rn Taiwan: 686 2 27202215 rn Thailand: 662 530 3805 rn Turkey: 90 216 385 8321 Unitad E-mail: productsOclontech.com ordersOclontech cam Internet: www.cIontech.com 
Kingdom: CLONTECH UK Ltd. *44 1256 47651 rev. mu98 0 1998. CLONTECH Laboratories. Inc. 1~0829731 

Circle No. 60 on Readers' Service Card  



The TD- 700 Lab Fl~~orometcr 
fvom Turner Designs 
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O Wide wavelength range 
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O Multi-point calibration 
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Amuh+mPhanrroth~rdSi.kncrlYirupbsduldwt~Odrwcbrr~ 
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The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service of 

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 

I THOUSANDS OF I 
I NEUROSCIENTISTS 1 
I HAVE ALREADY FOUND. 

investigating cell signaling 

pathways in the central and I 

Pure Excellence 

The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed 

documentation, including 

structures, physical properties 

and references to protocols. 

DISCOVER WHAT 

peripheral nervous systems. 

Visit us at the 
1998 ASBMB 

Booth 435,437 

RBI Provides the Most Cotnprehensi<L 

Selection of Specific High-Purity 

Colnpounds to Study Signaling Systems. 

Expertise, Support and 
Senrice Y w  Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support and 

responsive customer service. 
L? 

,Make the RBI 

P'. 
- , Discovery Today 

F- "The 1998 RBI Catalog 

k qatures over 1,600 research ' k. + ':'products for neuroscience, 

k:-̂ ;signal transduction and 

k peripheral nervous system 

studies. We offer the most 

rcomplete listing of high-pur~ty 

.neurochemicals in the world. 

?For a free catalog, call 

us at  800-736-3690 

.!or 508-651-8151 or 

kisit our web site at: 

www.callrbi.com. RBI - it 

1 could be the most important 

1 discovery you make today. 
RBI \ lcr \ - \ l  IN(; ['!No\ -\Tloh 

~ 
RBI rs a Member of the Srgma Aldnch V a m r l y  of Companres 

Tel 5 0 8  651 8151 Fax 5 0 8  655  1359 w w w  callrb~ corn 
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1 he number one 
obective for 

every obiJecave. 
The Nikon Eclipse EBOOmis America's number one selling research microscope in its class.* 

What's the secret of our success? 

Our CFIw Technology. 

ECUPSE 

Enjoy the widest range in objectives for the most diverse observation requirements. 
With over 80 Nikon CFIa objectives, inclurlmg our exclusive 0.5X and the high UV 

mnsmission universal Plan Fluor series, you'll find we have the lens for you. Also available 
are several objectives for techniques such as confocal, microinjection and detection of 
GFP expression that can be utilized for phase contrast, DIC, fluorescence and brightfield. 
Call 1-800-52-NIKON, ext 331 today for a demonstration of our CFIa objectives, and 
you'll soon find the best objective to meet your objective. 

www.nikonusa.com 
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the number of filters you use. 

Our devices with patented SupoP (PES) membrane 

deliver fast flow rates with low protein binding, and 

are available for filtering volumes of 

10 mL to 100. liters. 

- 

And provide  yo^ 
with clear solutionr - 

-P , For the best technical suppat in the 
business, call your local Pall Gelman Sciences office. 
We'll clear up your questions about filtration. 

- 
Australia Tel: 2-94 282333 Fmwr Tel: 01-64 61 52 52 
GMmsny Tel: 0 61 54 160 22 0 Italy Tel: 269006109 

Japan Tel: 3-3844-541 1 United Kingdom Tel: 01604-704704 
United Strtss Tel: 800-521-1520 (U.S. only) or 734-665-0651 

wmrv.geIman.com 
Supr is a registered battamark ol Fall CMpwatim. 

Supar is pmtected by U.S. and fuagn patents. 
0 Pal  OWXI. XI. 1998 

See 11s at ASM Rnnth 1776 R 1778 
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The Procter 6 Gamble Company rn 
I 

INTERNATIONAL 

PROGRAM FOR 

ANIMAL ALTERNATIVES 

A Caii for R w n h  P m l o  
The Procter & Gamble Company is committed to 
the development and validation of new methods 
for testing the efficacy and safety of drugs and 
consumer products that eliminate or reduce the 
use of animals or distress imposed on animals. 
The InfemafkW Pmgram for Aninmi Allemdive 
will provide funds for research toward these ends. 

- -------- - - - -- - .-- 
Funding: Maximum funding of $75,000 annual$ 
for up to two years. 

I Deadline fur AppljCPf/DR. August 15,1998 I! 
An-- of Recipients: December 1,199 

, - r l  SIf--ew-m*,- r F;. -'A *, iJ 3 ,-- . - ,-7 
Proposals will be accepted from any academic 
or nonprofit research institution worldwide. The 
Company is interested in proposals on the followin! 
topic: 

Imdgatian of effects on or in the skin for tsfat! 
or efficacy testing 

Areas of particular interest: 
Irritation 
Contact hypersensitivity 
Aging 
Hair growth 
Photoprotection/photodamage 
Photo co-carcinogenesis 
Hyperpigmentation disorders 

I 
Preference will be given to proposals which 
incorporate computer modeling, molecular biology, 
or mechanism-based in vitro biochemical or cellula 
methodology which could reduce or eliminate the 
need for in vivo tests. 

Inquiries and requests for applications 
should be directed to: 

Program Administrator 
International Program for Animal Alternatives 

The ProctM & Gambk Company 
Miaml Valley Laboratories 

11 81 0 East Miami River Road 
Ross, Ohio 45061 

FAX: (513) 627-11 53 
E-MAIL: exherprgimQpg.com 
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I Y E V V  L Luau nulml - ?- $- y . A  . 
for ultimate ease and 

convenience. 
Introducing EZ Load Molecular Rulers, the best 
DNA electrophoresis standards ever! Complementing 
Bio-Rad's line of rulers, EZ Load provides clear 
bands and sharp resolution. They're pre-blended 
with gel loading buffer, so you save valuable time, too. 
For your free samples fill out a request form at 

.corn. 

Total Imaging 

I Check us out on the web: cwww.seanalytics.eam> 

a 9e1 Analy s .c 

8550 Lee Highway 
Suite 400 
Fairfax, VA 22031 US! 
Phone: (703) 203-2230 

' I  - &a~njyfjcs inc, Fax: (703) 208-1960 
v Ernail: inlo@iplab.com 
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SeqManTM II Sequence Assembly Software 
When you're leading edge, you can't afford mistakek 

sequence with greater accuracy than 

Displays all six translatio 
trace alignments in one 

Assembles up to 32,OO 

. 

--* 

ONASTAR, Inc. IUSAl1228 S. Park St., Madison, W I  53715 
Phone: 608.258.7420 FAN: 608.258.7439 email: infoC2dnastar.1 
IN GERMANY GATC GmbH Fritz-AI-nold-Str 23 D 78467 Konstanz Ger r a n ]  
Phone 49.7531 *81600 FAX 4907531 -816081 emat s a e s G g a t c  de 

IN JAPAN Telri S j s t e ~ s  Technolog1 Lto 5-2 Nitior-odor Naka KL Yokohama 231 
Phone 45.661 -3414 FAX 45.661 -3426 P ~ E I  s a ? ~ G m l g  r o  7 
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- edge of microbio 
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of run and Best warranty in the industrb. , ,,, 
ance" monitoring or 12,000 hour use warranty, whiche1 

ure found only on comes later, on entire unit, includin 
0 Series Orbital parts and labor. Unit Produ 

System provides prec~se control witn 
easy, three button progr 
-olor-coded icons. 

Available in tabletop and consol 
mode ls .  Consoles feature uniq 

eliminates "walking" 

ltration (U.S. Patent #5,577, 

tributnrs Wnrldwi 

I 

u3n allu uaIIauc 

International Dis-. .,---., ..-. .-...,,, -, 

latent #5,558,437). 
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D i a s o " d s  GEN-ETI-P 

DNA universal detection 

system now means there 

are no limits to your DNA 

probe testing. Whether 

clinical or research, through 

DEIA (DNA Enzyme Immun- 

oassay) technology your 

laboratory has the ultimate 

in versatility to a ~ c o m ~ ' . - ~  

all of your DNA testing 1 
Non-isotopic, se 

and highly specifi 1 

and one-half hc 

provides your 

the SKY'S 

for your in-house appli a 
To find out more about I 

DiaSorin can provide te 

solutions for your laboratory, 

call 800-3281482. The sky's 

the limit with DEIA. 
3 

E 
R 
S 

D N A  
L 

I M I T  
& 

D E T E C T I O N  SYSTEM 

1990 Industrial Boulevard f?O. Box 285 , Stillwater, MN 55082-0285 USA 
80@3281482 . 612-439-9710 . FAX: 612-779-7847 . Email: infoQdiasorin.com . www.diasorin.com 
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Scientists like you designed the solution: Sigka~lot. Over point. Lay out multiple graphs on a page to see the trends in 
100,000 of your colleagues have already seen how SigrnaPlot can your data. All this and more with amazing ease. 
help them create compehg graphs - like the ones shown here. 

W l l l l W U P E x m m n r ~  
m o w O A r O U l ~  
Add your SigmaPlot graphs to lab notebooks, reports, slides, 

Use Excel spreadsheets directly inside Sigmaplot to create the presentations and publications. Place your SigrnaPlot graphs in 
precise graph you want. Combine SigmaPlotYs Regression W i d  other applications using cut and paste, OLE 2, or exports to 
and advanced data analysis capabilities with Excel for a more EpS, TIFF, PEG other graphic file formats. 
powerful data analysis solution. 

Designed for 

Microsoft' 
IndomNf 
Wi- 



Now in paperback ... 
Evolving the Mint 
O n  t h e  N a t u r e  o f  M a t t e r  
Origin of  Consc iousness  
A. G. Cairns-Smith 
"I / I ~ ? Z # P  neurr encozo~t~r~d n r 
mz~rd nrrozint oftbr q~n.tnc~~ln 
rell~tlur design and operntiorr.. 

-Daniel C. Dennett, Na 

22" 

5-4 Pap 

ei 
, a n d  t h e  

ture 

science will 
ce of a usefi 

The  next great revolurion in 
undoubtedly be the emergen J I  
theory of consciousness-a theory based 
on our better understanding of molecules 
and brains and of the nature of science 
itself. Eztotzing tbr ibfind broaches both 
of rhese rhemes. covering how ideas ahout 
rhe mind evolved in science and how rhe 
mind itself evolved in Nature. 
1998 77G pp. 
6375: erback 51 5.95 

Evolution 
Society. Science, and t h e  Universe  
A. C. Fabian, Editor 
Tracing the hisrory of  biological evolution, 
through the evolurion of cultures, sociery, 
science and the universe, contributors such 
as Stephen Jay Gould, Freeman Dyson, and 
Martin Rees address evolution's mysteries by 
considering parallels from all levels of life. 
B c  Darwin Collrgr Lectures 
1998 186 pp. 
57208-8 Hardback $22.95 

Practical Polyphenolics 
From S t r u c t u r e  to Molecular  
Recogni t ion  a n d  Physiological Action 
Edwin Haslam 
This is the first book to describe the scien- 
tific basis for the action of plant polyphenols 
in a wide range of technologically important 
phenomena. 
1998 438 pp. 
4651 3-3 Hardback $100.00 

Understanding 
Environmental Pollution 
Maquita K. Hill 
T'his lucidly-written and thorough approach 
to comprehending pollution issues, sysrem- 
atically addresses issues from global strato- 
spheric ozone depletion to personal pollution 
in the home. The  author identifies pollu- 
tants and their sources, addresses the risks to 
humans and the environment. and discusses 
what is being done ro reduce emissions. 
1997 340 pp. 
56210-4 Hardback $69.95 

nic Ori: Mathe 
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I Methc 
From t h e  Big Bang to t h e  E m e r g e n c e  
o f  Life a n d  Intel l igence 
Armand H. Delsemme 
"I knoru of no O ~ I I P T  book tbnt coums in such 
detail fir a populur audience the grand sweep 
of cosmic evolrrtion from the Big Bang to homo 
sapiens. Readers wi l l jnd  herr an answer 
to the age-old qrrestion of our place in the 
universe as understood by modem scienct. " 

Steven J. Dick, 
US Naval Observatory 

This exciting book traces the rich and 
wonderful history of the Universe, from 
the Big Bang to the creation of atoms and 
molecules, from the formation of stars and 
planers to the emergence of life on  Earrh. 
1998 320 pp. 
62038-4 Hardback 24.95 

Essential Quantum 
Physics 
Second Edition 
Peter Landshoff, Allen Metherell, 
and Gareth Rees 
This is a first course on quantum mechanics 
and describes simple applications to physical 
phenomena thar are of immediate and 
everyday interest. 
1998 214 pp. 
6201 1-2 Hardback $64.95 
62993-4 Paperback $24.95 

Astronomies and Cultures 
in Early Medieval Europe 
Stephen C. McCluskey 
Historians have long recognized thar the 
rebirth of science in nvelfrh-centu~ Europe 
flowed from a search for ancient scientific 
texts. Bur this search presupposes knowledge 
and interest: we only seek what we know 
to be valuable. The emergence of scholarly 
interest after centuries of apparenr stagnation 
seems paradoxical. This book resolves char 
seemine conrradiccion bv describine four " u 

active traditions of early medieval asrronomy. 
1998 250 pp. 
58361 -6 Hardback 854.95 

Terrestrial Ecosystems in 
Changing Environments 
Herman H. Shugart 
Herman H .  Shugarr describes rhe funda- 
mental ecological concepts, theoretical 
developments, and quanrirarive analyses 
involved in understanding the responses 
of  narural systems ro change. 
Catnbridg S d i r s  in Ecology 

Physics and Engineering 
A C o m p r e h e n s i v e  G u i d e  
K. E Riley, M. P. Hobson, and 
S. J. Bence 
This book presents mathematics in a form 
appropriare for undergraduate courses. The  
material covered is comprehensive, and rakes 
rhe student from first year college or  univer- 
sity to the level of the final year of most 
mathematical science courses. 
1998 1028 pp. 
55506-X Hardback $1 10.00 
55529-9 Paperback $49.95 

Carl Sagan's Universe 
Yervant Temian and 
Elizabeth Bilson, Editors 
This is a hscinaring and beautifully- 
illuscrated collection of articles by a distin- 
guished ream of aurhors, including Philip 
Morrison, Frank Press, and Paul Horowin, 
and covers the many fields in which Sagan 
worked. There is also a special chapter by 
Saean himself, dealing wirh space travel - 
and our place in the universe. 
1997 296 pp. 
57603-2 Paperback $22.95 

Restoration Ecology and 
Sustainable Development 
Krystyna Urbanska, 
Nigel Webb, and 
Peter Edwanls, Editors 
Kesroration ecology aims to provide a scien- 
tifically sound basis for the reconstruction 
of degraded or  desrroyed ecosysrems and 
to produce self-supporring systems that are 
resilient to subsequent damage. This book 
looks at the main issues with a broad per- 
soective through case studies and considers 
rhe economic and social context in which 
resrorarion is carried our. 
1998 414 pp. 
58160-5 Hardback $74.95 

Measuring Minds 
Henry  H e r b e r t  G o d d a r d  a n d  t h e  
Or ia ins  o f  American Intel l igence 
~ e s G n g  
Leila Zenderland 
The book traces the controversies surround- 
ing Goddard's efforts to bring Alfred Binet's 
tests of inrelligence from France to America 
and to introduce rhem into rhe basic institu- 
tions of American life-from hospitals to 
classrooms to courtrooms. 
Gmbridge Studies in the Hirtary of 
Psychology 
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Stephen Hurt, Ph.D. 
_* NEN Research and Development 

Neuroscientist 

. . . Is Why We Put 
More in Our Package 
than Product 

Your research is too important to get 
bogged down in details. That's why NEN 
offers more than a catalog of innovative, 
timely research tools for molecular biology 
and drug discovery. We also provide 
comprehensive application protocols, 
unmatched technical support, and an 
expansive range of custom services. With 
guaranteed fresh-lot schedules, reliable 
delivery dates, and assured product quality, 
NEN handles so many of the details, that 
you're fiee to concentrate on the important 
stuff.. . Like achieving results. 

For over 40 years NEN has collaborated 
with life scientists worldwide to develop 
new, enabling technologies for radioactive 
and nonradioactive labeling and detection, 
amplification and visualization. Our goal 
is to become your preferred supplier by 
taking the time to understand your project, 
and responding with the products and 
services you need to reach your goals 
efficiently and economically. To find 
out more, visit our web site at 
www.nenlifesci.com, or call 800-55 1-212 1 
(+32 2 7 17 7924 in Europe). 
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World Headqmrs: 
NEW Life Science Products, Inc. 
Boston, MA 02118-2512 USA 
800-551-2121 

European Headquarters: 
NEN Life Science Products 
B-1930 Zaventem 
+32 2 717 7924 

6 1998 NEN" Life Science Products, Inc. 



N E W  
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- *a [This p a r  oar new catalog explor.5;. 

how marine protaeted weas -:$ 

New England 

Our new 98/99 Catalog features #ow piudncfs include: 
= 17 new restriction emyntes (from over products essential for you 

180 supplied, 95 are recombinant) 

kh3cular and Cell Bidogy #Search , D ~ A  Ladders (100 bp and 1 kb) 

and continues its triM'iti0n as a r R.NA Ladder 19,000-500 bases) 

reference resource for scientists m IMPACT" l7 System for purification 
of native, recombinant proteins 

throughout the world, free of affinity tags 

'I 
Molecular & Cell Biology 

m Ph.D." Phage Display Peptide 
Library Kits (7-mer. 12-mer, or 
diwlfii constrained 7-mer] 

Pkospho-Spkific A n t i i e s  for To receive a copy contact us at: 
MAP Kinas pathways. apoptosis, 1-800-NEB-LABS or 
transcription factors and checkpoint b tt p:l/www. ma b.com 
signaling 

New Fagland Kiolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (878) 927-5054 Fax (878) 921-1350 email: inf&eb.com 

r lYIw Eh#hnd Bimlrbs kd., hti~da Tel. (WOl 381-1095 (905) 672-3370 Fax (905) 632-344 elnail: info@ca.neb.com w ENGLAND 
NOW E @ M ~  Biddm &BH. Fodd lbpblic d6emany Tel. OWBIOLABS (06196) 30m Fax (OglSB) emait info@de.neb.com 
hkn E@and Bidrbr (UQ Ltd. Tel. (0800) 31 84 88 101462) 420616 Fax (01662) 421057 emait info&tneb.com 

DISTRIBUTORS: Ausbalia (07) W-M99., Belsium i0800)19815; Brazil fOlll386-3585: Demnarlc (39) 58 20 W. Finland (9) 584-121; France (1) 34 60 24 24 
Greece (01) 5-, Hong Kong 2648-8SW lndia 642) 311473; Is& (03) 9226013; Italy (021 381951; Japan (03) 5820-w Korea (02) 5566311; Mexico (5) 280-5891; 
Netherlands 1033) 485 00 W New Zealand WWO 881896, N o w  22 09 15 00; Singapore 4M7927; Spain (W) 802 20 30 99, Sweden (MI) 30 tW 10; Swi~~ertand 10611 486 80 80; Taiwan (M) 28802913 
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Is the Reader Service 
card missing from this 

issue of SCIENCE? 
Then use our new 
Online Reader Service 
to receive information 
on products and 
services advertised 
in this or any issue 
of SCIENCE. Online 
Reader Service 
requests are sent 
instantly via the 
Internet to all the 
companies you 
select. This means 
you receive detailed 
product information.. . 
fast. 

www.sciencemag.org 
Go to Electronic Marketplace 
& select Reader Service Card. 

SC~ENCE 
Online Reader Service 

If its hdppening in the world of 
BIOTECHNOLOGY & 
PHARMACEUTICALS, 

I on tbe 

that explores exciting 
career opportunities on 
the East Coast. 



The AAAS Arctic Division presents: 

The 49th Arctic Science Conference a 
October 25-28,1998 
University of Alaska 

Fairbanks, Alaska 

Syun-lchi Akasofu, Chair 
Geophysical Institute 
University of Alaska Fairbanks 

Ted DeLaca, Program Chair 
University of Alaska 
Fairbanks 

Conference theme: "International Cooperation in Arctic Research: Detecting Global Change 
and its Impacts in the Western Arctic." 

Session themes include: 
International Collaboration in Global 
Change Research in the Arctic 
Oceanhtmospherelce lnteraction 

f Land-Atmospherelce lnteraction 

f Paleoclimates 
f Regional Impacts of Climate Change. 
f Global Implications of a Changing Arctic 

Call for Posters: Scientists interested in presenting information on these session themes are invited to submit 
abstracts for posters. Abstracts should be received by July 1, 1998. 

For more information, registration and abstract submittal forms, visit our website at www.gi.alaska.edu, or 
contact us by phone at (907) 474-7282 or by e-mail:fnmrf@uaf.edu 
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the nominee's scientific accomplishments and 
' I 

9 why he/she should be considered for this award, 
L 

L b~ and at least one additional letter of support. 

1999 John P. McGovern   ward 
The individual selected will be announced in 

I Ices the fall of 1998 and will present the award lec- 

T 
ture at the 1999 AAAS Annual Meeting and 

< l q  w 
\ Science Innovation Exposition in Anaheim, 

4 - - -  d California, 21-26 January. The award includes 
meeting registration, travel expenses, a medal, 

ables attendees of the This awal w- Annual Meeting 
and an honorarium. 

to hear at .ntbehavioml Mail Nominations to: 
scientists The McGovern , Award Lecture, AAAS Meetings 
is selectect UY a L V I I ~ ~ ~ ~ ~ ~ ~ ~ ~  UClia~ioral scien- office, 1200 N~~ york A ~ ~ ~ ~ ~ ,  NW, 
tists on behalf of the AAPLS Annual Meeting washington, DC 20005 
Program Committee. 

Complete nominations, as described above, must be 
TO Nominate: received by Monday, June 15,1998. 
Nominations of prominent behavioral scientists 
for this award should include summarized biog- AMENCAN ASSOCIATION FORTHE 
raphical information or a resume, a letter stating ADVANCEMENT OF SCIENCE 

promine 
: world. ' 
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Abstracts are being accepted for the 
conference on Enhancing Patient 
Safety and Reducing Errors in 
Health Care. This multidisciplinary 
conference is being convened by the 
American Association for the 
Advancement of Science (AAAS), 
t h e w b e r g  Center for Health 
Sciences, the Joint Commission on 
Accreditation of Healthcare 
Organizations, the National Patient 
Safety Foundation at the AMA, and 
the US Department of Veterans 
Affairs. The conference will be held 
at the Annenberg Center in Rancho 
Mirage, CA, on Novembet 8-10, 
1998. 

Abstracts may address safety issues 
wherever health care is provided, 
including acute and chronic health 
care institutions, HMOs, and 
outpatient surgical providers. 
Abstracts are welcome from 
investigators representing a broad 
spectrum of professional disciplines, 
including risk assessment, social 
science, medical informatics, 
pharmacy, nursing, home health 
care, and medicine. Abstracts must 
include: (1) a summary of the 
presentation, with bibliography, of 
fewer than 1,000 words, and (2) a 
resume or biographical sketch of 
fewer than 100 words. Complete 
fnformatfon is available on the Web 
at http://zvww.mederrors.org. 

The deadliae for receipt of 
abstracts is July 1,1998. E-mail 
submissions are strongly encouraged. 
Please submit 6 copies of mailed 
abstracts. Direct abstracts or 
inquiries to: Deborah Runkle, AAAS, 
1200 NewYorkAve W Washington, 
DC 20005. E-mail: safety@aaas.org; 
telephone: (202) 326-6794; 
fax: (202) 289-4950. 

JF HOLES 
TED STAIN- 
. TOPS w m -  

Whether you're imaging individual atoms with an AFM 
or measuring voltage across a cell wall, there's no tolerance 
for vibration. That's why we've created 
TMC's 63-500 Series High Performance 
Lab Tables. Rugged construction and state- 
of-the-art work surfaces assure precise, 
accurate results in diverse applications. 
And our patented Gimbal Piston* isolation system brings 130th 

- horizontal and vertical vibration isolation 
wn to extremely low 

input levels. Choose 
the standard stain- 

or the new CleanTop 11"' 
with our patented, spill- 
proof design. But choose 
TMC, for lab tables that 
won't make waves. 

Technical Manufacturing Corporation 

15 Centenn~al Drive 
Peabody, MA 01 960 USA 

Tel: 978-532-6330, 800-542-9725 
Fax: 978-531 -8682 

e-mail: sales@techrnfg.com 
www.techrnfg.corn 

CASTERS 1 




