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molecules 
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Nezb ABI PRISMa 377 
Genetic Analysis System 

I-- Worldwide, top laboratories of all sizes 
PRISM- have standardized their genetic analysis 
methods on the ABI PRISM 377 system. It's easy to see why. 

Fact The new ABI PRlsM 377 system offers enhanced 
performance with ongoing &cal innovations such as: 

BigDyem Terminators New Neural Net Tracker 
96 Lane Upgrade 900 Base Reads 

Fact. You can configure the ABI PRISM 377 system to 
meet your throughput and budget requirements 
today, with models from 18 to 96 lanes, and easily 
add capability as needed. 

Faet. The new ABI PrrrsM 377 system is so versatile, you 
can automate applications from genome sequencing, 
to heternzygote detection, to microsatellite and STR 
analysis, and more. 

Fact. A broad range of convenient application kits and 
fully integrated software packages optimized for the 
ABI PIUSM 377 system ensure accurate results. 

Fact. The ABI PRISM 377 system streamlines data 
analysis with BioLIMSN, an open database manage- 
ment system. 

Fact. Worldwide customer service and support ranked 
best in the industry.' 

Fact. The ABI PRISM 377 system was developed and 
is supported by a single organization-PE Applied 
Biosystems, the world leader in genetic analysis. 

There has never been a better time to buy an ABI 
PRISM 377 system. Because now, the ABI PRBM 377 
system gives you all the performance you need, with 
the throughput you want, and the value you've been 
waiting for. 

So, get all the facts. Call your local PE Applied 
Biospstems sales representative today, or visit our web site. 
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Where we get ?- - - 
for Shot competent 

(Well, it a l l  started over lunch.) 

So there I was, opening my l i t t l e  packet o f  guaranteed a t  an efficiency o f  1 x lo8 cfu/pg of 
ketchup when it h i t  me. Single serving. Single use. supercoiled control  plasmid and never go through 
I f  they  can do it for  ketchup, we can do it for efficiency-zapping freeze-thaw cycles. 

- -  Pnmpetent cells. The result: One Shot" competent cells. Call Invi t rogen xIN EFFICIENCY C A T  N O  
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--- - don't  have any extra p ipet t ing  steps. You'll save the time and money I N V ~ ~  
108 C2020 0 3  
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Empaan Headquarters: 
Invitrogen 8V 
De Schelp 12, 9351 NV Leek 
The Netherlands 
Tel: +31 (0) 594 515 175 
Fax: +31 (0) 594 515 312 
email: tech-seNiceQinvitmgen.nl 

Toll Free Phone Numbers: Mstrlbators: 
Belgium 0800 111 73 Australia 1 800 882 555 
Denmark 800 188 67 China 010 6255 3477 
Finland 990 31 800 5345 Hungary 0 1  280 3728 
France 00 31 800 5345 India 91 80 839 1453 
Germany 0130 8100 43 Israel 02 652 2102 
The Netherlands 0800 022 88 48 Italy 02 38 19 51 
Norway 800 113 70 Japan 03 5684 1616 
Sweden 020795 369 Korea 82 2 569 6902 
Switzerland 0800 551 966 
United Kingdom 0800 96 61 93 

Malaysia 03 432 1357 
Poland 058 41  42 26 
Portugal 01 453 7085 
Singapore 65 779 1919 
Slovak Republic 07 3707 368 
Spain 03 450 2601 
Taiwan 080 231 530 
Thailand 246 7243 

Circle No. 20 on Readers' Service Card 

From all other countries, contact 
our European headquarters at 
+31(0) 594 515 175. 

Ualted States Headquarters: 

1600 Faraday Avenue 
Carlsbad. California 92008 
Tel: 1-800-955-6288 
Fax: 760-603-7201 
Emil:t-h-service@nVitrogen.m 
http://wvm.inntmgen.roa 



edited by PHIL SZUROMI 

Underlying T cell 
receptor recognition 

Unlike B cells, which can d i i t l y  
b i d  to antigen through antibod- 
ies, T cells need to have the anti- 
gen broken up and inserted into a 
pocket on major histocompatibil- 
ity complex (MHC) antigens, 
which are borne on the surface of 
"antigen presenting cells!' Garcia 
a al. (p. 1166) have resolved an 
MHCself peptideT cell antigen 
receptor (TCR) complex. They 
compare it to previous structures 
of the same MHC and peptide 
complexes without the TCR and 
of a MHC-foreign peptide-TCR 
structure. This structure gives us 
insight into alloreactivity, mecha- 
nisms for TCR bi toward class I 
or class I1 recognition, and mod- 
els for how the limited contacts of 
the peptide with the TCR could 
affect T cell maturation and acti- 
vation. 

Pop- 
The rare gas budget and chemistry 
of the mantle provides key infor- 
mation on Earth's degassing and 
early accretion history. Atmos- 
pheric contamination, however, 
has hampered efforts to measure 
rare gases in mantle samples. One 
important sample is the so-called 
"popping rock," a sample of ocean 
ridge basalt that evidently trapped 
mantle gases and elevated pres- 
sures in vesicles sealed from 
atmospheric contamination. 
Moreira et al. (p. 1178) analyzed 
neon, argon, and xenon abun- 
dances and isotopes in this rock 
and found that the rare gases 
abundances in Earth's mantle are 
like those found in chondrites, 
rather than solar values, and that 
Earth's atmosphere can be largely 
explained by mantle degasing. 

Extracting sulfur from 
Shoemaker-Levy 9 

When comet Shoemaker-Levy 9 
fragmented and then collided with 
Jupiter, observers noted the unex- 
pected and so far unexplained pro- 

Cross antagonism by malaria strains 
The complexity of the interaction between the malaria parasite and the 
immune system reaches a new level in a study combiniig laboratory 
experiments, field study, and mathematical modeling. Gilbert a al. (p. 
1173; see the news story by Wdhwon, p. 1136) describe a pair of variants 
of Plarmodium falapmwn (the parasite that causes malaria) that differ at a 
single amino acid in a key immunogenic epitope: These variants inhibit 
the immune response to each other in vitro, a process known as cross 
antagonh. Comiient with this being of biological importance, the dis- 
tribution of parasite variants in African children is radically difhmt from 
thatpredictedunderdt i~~l~wherestrainsare~ymixedTying 
together these empirical findings, the authors have developed a rnathe- 
matical model that illustrates how antagonism can alter parasite pol,&- 

tion structure. Such - are also important for vaccine development 

duction of organosulfur com- 
pounds in the jovian atinosphere. 
Kaiir et al. (p. 1181) pe&ormed 
molecular cross beams experi- 
ments and ab initio calculations to 
understand the reaction sequence 
that starts with carbon and hydro- 
gen sulfide and ends with organo- 
sulfur components. They identi- 
fied some intermediate reactions 
that might account for some of 
the observed ormosulfur com- 
pounds formevd during the 
impact, thus shedding some l i t  
on the dark, sulfur-rich blotches 
that were created in the jovian 
atmosphere. 

Veside inventory 
Although the contents of single 
vesicles in cells mav elicit a bio- 
logical response, identifying the 
contents of sinele vesicles is a - 
daunting analytical challenge. 
Chiu et al. (p. 1190) report that 
single vesicles with attoliter vol- 
umes (10-l8 liters) can be manip- 
ulated by optical trapping into a 
capillary electrophoresis separa- 
tion column, and then lysed and 
labeled so that compounds can be 
identified by laser-induced fluo- 
rescence (peaks were identified 
with know standards and by m a -  
lyzing the contents of populations 
of vesicles with mass sDectrome- 
try). Variations in the contents of 
vesicles from the atrial eland of 
the mollusk Aplysia cai fmica 
were observed, such as large 
changes in their taurine content. 

Pushing back 
carbon-14 dating 

The radiocarbon time scale (and 
thus carbon-14 dates) must be 
calibrated in order to obtain accu- 
rate calendar ages. Trees rings 
provide a good calibration to 
about 10,000 years ago. The cali- 
bration curve also provides infor- 
mation on ventilation of the 
oceans (a main carbon reservoir) 
and the strength of Earth's mag- 
netic field and the cosmic ray flux 
(both of which affect carbon-14 
production in Earth's upper 
atmosphere). Kitagawa and van 
der Plicht (p. 1187) dated fossils 
in an annually varved lake in 
Japan to obtain a calibration back 
to 45,000 years ago. The results 
are consistent with some other 
attempts at calibrating the record 
in less detail and indicate several 
episodes of ocean ventilation and 
two large spikes, perhaps indicat- 
ing a high flux of cosmic rays, 
nearby supernova, or collapse of 
the geomagnetic field. 

lnterlayer tunneling 
and superconductivity 

Electron motion in layered 
cuprate superconductors, when 
they are in their normal state, is 
incoherent in the direction nor- 
mal to the planes. The interlayer 
tunneling (ILT) model for high- 
temperature superconductivity 
argues that the driving force for 
forming superconducting electron 
pairs is the coherent transport 

brought about by pairing (see the 
commentaq by Leggett, p. 1157). 
The strength of interlayer 
Josephson tunneling between lay- 
ers, especially in one-layer materi- 
als such as TlzBazCu06+s, is a 
stringent test of the ILT model. 
Moler et  al. (p. 1193) imaged 
interlayer Josephson vortices in 
this material and measured an 
interlayer penetration depth of 
-20 micrometers, which implies 
that the ILT mechanism can pro- 
vide only 1/1000 of the condensa- 
tion energy need to form the 
superconducting state. Anderson 
(p. 1196) discusses these results in 
light of other experimental stud- 
ies more su~~or t i ve  of the ILT 
model and s'iggests that difficul- 
ties associated with preparing 
n2Ba2c~06+s may meall that is 
it not a true one-layer material. 

Keeping secrets 
One way to encrypt a message is 
to introduce it into a noisy circuit 
in such a way that it can be 
retrieved, with appropriate cir- 
cuitry, at another location. Such 
methods have been demonstrated 
in electronic circuits. but the low 
bandwidths in thkse systems 
make them less practical for h i -  
speed communications. Vanwig- 
geren and Roy (p. 1198; see the 
commentary by Gauthier, p. 
1156) show in a microwave opti- 
cal system (1.53-micrometer 
wavelength) that a 10-megahertz 
message can be buried and 
retrieved in larger amplitude 
chaotic carrier. Recovery of the 

(Continued on page 1 107) 
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(Continued from page 1 105) 

message cannot be achieved by 
filtering but requires a receiver 
that replicates the transmitter. 

Altered speech 
The planning and execution of 
motor commands can be per- 
turbed by altering semry input, 
for instance, by wearing prism 
glasses that shift the visual field. 
Houde and Jordan (p. 1213) used 
thii approach to demonstrate that 
the ~roduction of vowels can be 
alteied by shifting the acoustic 
feedback, that this alteration is 
stable for at least tens of minutes, 
and that this adaptation general- 
izes to production of the same 
vowel sounds in different con- 
texts and different vowel sounds 
in the same contexts. It may thus 
become feasible to examine the 
basic units of motor speech pro- 
duction (such as phonemes and 
syllables) and the relative contri- 
butions of internal renresenta- 
tions and contextual infiuence. 

Seeing somatic 
mutations 

During the development of the 
immune response, B cell im- 
munoglobulin genes acquire 
mutations, which change the 
resultant antibody's specificity or 
affinity for particular antigens. 
This ~rocess of somatic mutation 
is o i e  of the ways that the 
immune svstem has develo~ed to 
recognize the multitude of viral 
and bacterial i rote ins. To deter- 
mine what genes may be involved 
in somatic mutation, Cascalho et 
al. (p. 1207; see the commentary 
by Shannon, p. 1159) have used a 
mouse with quasi-monoclonal 
immunoglobulin genes that lacks 
the usual hundreds of immuno- 
globulin gene segments that can 
be recombined by the cell into a 
myriad of antibodies. This system 
enabled them to easily detect any 
mutations that were the result of 
somatic mutation. When they 

crossed these mice with mice 
defective in their ability to repair 
mismatches in their DNA, they 
found that Pms2, a gene required 
for the repair of mismatches, 
instead seems to aid in the reten- 
tion of mutations. 

Surviving mutations 
A theoretical model of genetics is 
developed to show that the effect 
a mutation can have on the d i i  
tribution of genotypes within a 
population is markedly depen- 
dent on whether the mutation 
produces multiple phenotypes, 
that is, it exerts pleiotropic 
effects. Waxman and Peck (p. 
1210; see the commentary by 
Wagner, p. 1158) show that 
when they analyze a mutation 
that can affect three or more 
traits, the predicted distribution 
of genotypes in a natural popula- 

tion of organisms begins to be 
heavily weighted toward optimal 
genotypes. Nonpleitropic muta- 
tions generate a population with 
a variety of suboptimal genotypes 
and very few individuals with the 
optimal genotype. Thus, even in 
the presence of a high rate of 
mutations, optimal genotypes sur- 
vive and flourish as long as mUM- 
tions are pleiotropic. 

Complex 
underpinnings 

In dividing cells, separation of sis- 
ter chromatids is regulated by a 
proteolytic mechanism under 
control of the anaphase-promot- 
ing complex (APC). The APC is 
a large complex of at least 12 sub 
units that mediates ubiquitin- 

dependent degradation of key 
proteins that participate in cell 
cycle control. Zachiae et al. (p. 
1216) and Yu et  al. (p. 1219) 
describe cloning and analysis of 
subunits of the APCs from 
humans and budding yeast, 
respectively. One of the common 
subunits from both organisms, 
Apc2, is similar to a protein, 
Cdc53p, that participates in a dif- 
ferent complex, the SPC or S 
phase-promoting complex, that 
also mediates ubiauitination of 
proteins but controls initiation of 
DNA synthesis. Thus, although 
the APC and SPC are distinct 
complexes with different modes 
of regulation, the similarity of 
Apc2 and Cdc53p may indicate 
that there are shared mechanisms 
operating in both complexes. 

hacking viral infection 
Efforts to understand the dynam- 
ics of killing and replacement of 
T lymphocytes have been central 
to recent advances in analyzing 

prognosis and therapy of human 
immunodeficiency virus-type 1 
infection and AIDS. To follow 
the changes in lymphocyte 
turnover more precisely in vivo, 
Mohri et al. (p. 1223) have fol- 
lowed the incorporation of bro- 
modeoxyuridine into lympho- 
cytes of rhesus macaques. 
Infection with simian immunode- 
ficiency virus was associated with 
increases in the rates of turnover 
in memory and nalve T cells as 
well as natural killer and B cell 
populations, which suggest a gen- 
eral state of activation. 

Neurotransmitter 
release kinetics 

The role of N-ethylmaleimide- 
sensitive factor (NSF) in mem- 
brane fusion events has been 
the subject of much research. 
Schweizer et d. (p. 1203) now 
show that NSF acts to regulate 
not just the extent but also the 
kinetics of neurotransmitter 
release at the synapse. 

Technical Comment Summaries 

ABCR Gene and Age-Related Macular Degeneration 
R. Allikmets et al. performed a genetic study (Reports, 19 Sept., p. 
1805) of 167 elderly patients with age-related macular degeneration 
(ADM). They screened the gene ABCR, which "encodes a retinal rod 
photoreceptor protein and is defective in Stargardt d i i ,  a common 
hereditary form of macular dystrophy" that arises in young adults. 
Allikmets et al. found 13 alterations in one allele of ABCR in 26 
patients with ADM, and these alterations appeared to be associated 
with ADM. 

T. P. Dryla et al. "point out methodological deficiencies that call into 
question" how Allikmets et al. interpreted their results. They describe 
possible biases in sampling and analysis in the study as well as inconsis- 
tencies in "the projection of the incidence of Stargardt-gene mutations 
in ADM." C. C. W. Klaver et al. also point to "a flaw in the interpreta- 
tion of the data" and question aspects of diagnosis of ADM in the study. 

In response, Allikmets and his colleagues (M. Dean et al.) discuss 
the criticisms point by point and provide a table showing the "com- 
pleted typing of all variants [in the ABCR gene] on 220 control [nor- 
mal] individuals." They state that their results show that ABCR 
mutations "may confer an increased risk to ADMn and conclude that 
they "look forward to the dissemination of data relevant to [their] 
hypotheses." 

The full text of these comments can be seen at www.sciencemag. 
orglcgilconten t/full/279/5354/1107a 

www.sciencemag.org SCIENCE VOL. 279 20 FEBRUARY 1998 
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instrument designed far purification of plasmid 
DNA directly froyl bacterial culture. II_ The insment a revolutionary 
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- sufficient for 
automated fluo~scent and 
manual sequencing. 
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recovery by eledmelution. 1 saves you time. 
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General Scanning I~c. ,  the world leader in 
laser scanning and micropositioning, introduces 
the ScanArray 3000, a fluorescent imaging 
system that captures the full potential of 
microarray biochips. 

With 30 years of experience in the develop- 
ment of laser systems, General Scanning has 
specifically designed the ScanArray 3000 to 
meet the challenges of multi-color microarray 
detection and analysis. With easy-to use 
Windows software, high sensitivity, Large 
dynamic range and small footprint, the 

ScanArray 3000 brings the future of microarray 
detection to your laboratory today. 

For more information or to arrange to evaluate 
the ScanArray 3000 with your own microarray 
biochips call 1-800-343-1167 Ext. 170. 

500 Arsenal Street 
Watertown, Massachusetts 02172 

Tel: 1-800-343-1167 
Fax: 617-926-4093 
www.genscan.com 
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P gaph. Many scientists have tried this route. Then they saw .--, 100 curve fits added to your graph using the new Sigmaplot 4." 
could not create the exact graph that best represented their data. Rewsion Wizard. Choose the error bar direction for every data 
Scientists like you designed the solution: Sigmaplot. Over point. Lay out multiple graphs on a page to see the trends in 
100,000 of your colleagues have already seen how Sigmaplot can your data. All this and more with amazing ease. 
help them create compelling graphs - like the ones shown here. 

Add vour SiemaPlot u a ~ h s  to lab notebooks. remrts. slides. " " L z x ,  

Use Excel spreadsheets directly inside Sigmaplot to create the presentations and publications. Place your SigmaPlot graphs in 
precise graph you want. Combine Sigmaplot's Regression Wizard other applications using cut and paste, OLE 2, or exports to 
and advanced data analysis capabilities with Excel for a more EPS, TIFF, JPEG and other graphc file formats. 
powerful data analysis solution. 

Call today 
1 -800-345-4740 

www.spss.com/software/science/sigmaplot 

SFSS WC, 444 N. MICbkaU AVCDLU, ChkagO, IL 6061 1 SPSS ASC OmbX SdlhmeI- 25 
+312 329.2- Rc +312.329 3 W  40699 Ertnth. Bermany 
m U - k  1-621 139% Fax. l.8W.MI OM4 +493101.95410. tU: +49.2104.91410 
hUP / l ~ r p r r c o m l ~ ~ l ~ p l O t  P n n U  +0%00903755,Ug: +068@894982 
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The Yeast Geno 
~nce. Now E> 

Introducing GeneStorm" Expression Vectors. Already Cloned. Already Tested. All Ready to Go. 

GeneStormm Expression Vectors. Functional tools for into a state-of-the-art yeast or mammalian expression 

functional genomics. Each GeneStormm vector contains vector. Each vector has convenient features including 

a recombinant yeast Open Reading Frame (yORF) properly a polyhistidine sequence for purification and an epitope 

cloned and expression tested. With thousands of clones tag for expression verification. GeneStormm vectors 

available and more coming every day, Genestorm" eliminate unpredictable cloning and save you weeks of 

vectors are precisely the tools you need. The vectors Labwork. To learn more about these indispensable research 

are ideal for dozens of applications including functional tools, contact Invitrogen or visit our continually -updated 

studies and antigen generation. Each yORF is cloned Genestorm" web site at wwurcimritrogen.com/genestorm/ 

European Headquarters: Toll Free Phone Numbers: Distributors: 
Invitrogen BV Belgium 0800 111 73 Australia I 800 882 555 
De Schelp 12, 9351 NV Leek Denmark 800 188 67 China 010 6255 3477 
The Netherlands Finland 990 31 800 5345 Hungary 01 280 3728 
Tel: +31 (0) 594 515 175 France 00 31 800 5345 India 91 80 839 1453 
Fax: +31 (0) 594 515 312 Germany 0130 8100 43 Israel 02 652 2102 
email: tech-se~ce@invitrogen.nl The Netherlands 0800 022 88 48 I taly 02 38 19 51 

Norway 800 113 70 Japan 03 5684 1616 
Sweden 020 795 369 Korea 82 2 569 6902 
SGtzerland 0800 551 966 
I,..:...., "i-...,..... nmnn n r  r r  n, 

9 on Reader! 

Malaysia 03 432 1357 United States Headquarters: 
Poland 058 41 42 26 
Portugal 01 453 7085 
Singapore 65 779 1919 
Slovak Renublic 07 3707 368 
Spain 03 i50 2601 
Taiwan 080 231 530 
Thailand 246 7243 

16C aday Avenuc 
Carbbad. California 92008 
Tek 1-800-955-6288 

From al l  other countries, contact ~ ~ ~ i ~ , " ~ , " ~ ~ ~ ~ $ ~ e ~ i n v i t r o g e n n C o m  
our European headquarters at 
+3 94 515 175. 

http://www.invitrogen.com 
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Coming in 1998! 
The 1 5oth Anniversary 

AAAS Membership 

The American Association for 
the Advancement of Science 
1 5oth Anniversary Membership 
Directory, scheduled for release 
in September 1998, wi l l  be the 
most up-to-date and complete 
reference ever compiled of the 
more than 140,000 AAAS 

Members wi l l  be listed in the 
directory alphabetically by last 
name, with separate listings of 
members organized by sectional 
affiliation, geographical location 
and e-mail address. A separate 
section wil l  highlight the names 
of more than 9,000 Fellows of 

AAAS has contracted with the 
Bernard C. Harris Publishing 
Company to produce the 
directory. In the fall of 1997, 
questionnaires were mailed to 
all AAAS members. Starting in 
February 1998, Harris 
representatives wi l l  begin 
contacting members by 
telephone to verify their listings 
in the directory and to offer 
them an opportunity to order 
their personal copy. 

ORDER Y O U R  COPY O F  THE 
DIRECTORY TODAY.  

www.sciencemag.org Editor-in-Chief: Floyd E. Bloom 

SCIENCE Editor: Ellis Rubinstein 
Managing Editor: Monica M. Bradford 
Deputy Editors: Ph~lip H. Abelson (Engineering and 
Applied Sciences); John I. Brauman (Physical Sciences); 
Thomas R. Cech (Biological Sciences) 

Editorial 
Assistant Managing Editor: Dawn McCoy: Senior 
Editors: Gilbert J. Chin, R. Brooks Hanson, Pamela J. 
Hines. Barbara Jasny, Paula A. Kiberst~s, Linda J. Miller, 
L. Bryan Ray, Phillip D. Szuromi; Associate Editors: 
Beverly A. Purnell. Linda R. Rowan; Letters and 
Technical Comments: Christine Gilbert, Editor; Steven 
S. Lapham, Associate Editor; Charlene King, Assistant; 
Science's Compass: Katrina Kelner, David ' Voss. 
Senior Editors; Brent Gendleman, Jeffrey Hearn. Assis- 
tants: Janet Kegg, Information Specialist; Tech.Sight: 
Richard Peters, Robert Sikorski. Contributing Editors: 
Editing: Cara Tate. Supervisor: Harry Jach, Erik G. 
Morris, Christine M. Pearce. Senior Copy Editors; Jeffrey 
E. Cook. Etta Kavanagh, Joshua Marcy; Copy Desk: 
Ellen E. Murphy, Supervisor; Joi S. Granger. Abigail 
Hollister, Monique Martineau. Beverly Shields; Jessica 
Moshell. Assistant: Editorial Support: Carolyn Kyle, 
Editorial Assistant; Candace Gallery. Amy Herda, Josh 
Lipicky. Patr~cia M. Moore, Anita Wynn. Manuscript 
Assistants; Administrative Support: Sylvia Kihara: 
Computer Specialist: Roman Frillarte 

News 
News Editor: Colin Norman; Features Editor: Tim 
Appenzeller; Deputy News Editors: Elizabeth Culotta 
(contributing editor), Jean Marx, Jeffrey M e ~ i s .  Richard 
Stone; News & Comment/Research News Writers: 
Constance Holden, Jocelyn Kaiser, Richard A. Kerr. 
David Kestenbaum, Andrew Lawler, Eliot Marshall, 
Elizabeth Pennisi. Robert F Service, Gretchen Vogel; 
Bureaus: Berkeley, CA: Marcia Barinaga (contributing 
correspondent); San Diego, CA: Jon Cohen, Chicago, IL: 
James Glanz; Copy Editor: Linda B. Felaco; Con- 
t r ibut ing Correspondents: Barry A. Cipra. Ann 
Gibbons, Patricia Kahn, Charles C. Mann, Wade Roush, 

Anne Simon Moffat, Virg~nia Morell, Gary Taubes. Ingrid 
Wickelgren: Administrative Support: Scherraine Mack, 
Fannie Groom 

Production & Art 
Production: James Landry, Director; Wendy K. Shank, 
Manage6 Lizabeth A. Harman, Assistant Manager; 
Daniel T Helgerman. Vicki J. Jorgensen, Cynthia M. 
Penny. Kameaka Williams, Associates 
Art: Amy Decker Henry, Design Director: C. Faber Sm~th, 
Art Director; Elizabeth Carroll, Associate Art Director: 
Katharine Sutliff, Scientific Illustrator; Holly Bishop. 
Preston Morrighan, Darcel Pugh, Graphics Associates: 
Patricia M. Riehn, Graphics Assistant; Leslie Blizard, 
Photo Researcher: Technology Manager: Christopher 
J. Feldmeier 

Science International: Europe Office 
Editorial: Richard B. Gallagher, Office Head and Senior 
Editor; Stella M. Hurtley, Peter Stern, Julia Uppenbrink, 
Associate Editors: Belinda Holden, Editorial Associate; 
News: Daniel Clery, Editor; Nigel Wil l~ams, Cor- 
respondent: Michael Balter (Paris). Contributing 
Correspondent; UK Editor, Science's Next Wave: John 
MacFarlane; Administrative Support: Janet Mumford, 
Liz Ellis: Asia Office: Japan News Bureau: Dennis 
Normile, Contributing Correspondent; China Rep- 
resentative: Hao Xin 

ScienceNOW: www.sciencenow.org 
Editor: Erik Stokstad 

Science's Next Wave: www.nextwave.org 
Managing Editor: Wendy Yee: Associate Editor: Nicole 
Ruediger; Writer: Melissa Mertl; Canada Editor: 
Charles Boulakia 

Richard S. Nicholson 
Publisher 

Beth Rosner 
Associate Publisher 

Michael Spinella 
Membership/Circulation Directot 

MembershipICirculation 1 D e ~ u t v  Director: Marlene Lendell . , 
Member Services: Michael Lung, Manager; Mary Curry. 
Supervisor; Pat Butler, Laurie Baker, Jonathan Keeler. 
Jantell Smith, Representatives 
Marketing: Dee Valencia, Manager; Hilary Baar, Assistant 
Manager: Lauri Sirois, Coordinator; Jane Pennington. 
Europe Manager; Ben Holland, Representative 
Research: Renuka Chander. Manager 
Business and Finance: Robert Smariga. Manager; 
Susan Maxim. Assistant 
Computer Specialist: Charles Munson 

Finance and Advertising 
Business and Finance: Deborah Rivera-Wienhold. 
Business Manager; Randy Yi. Senior Analyst: Connie 
Dang, financial Analyst 
Permissions: Lincoln Richman. Administrator; Emilie 
David, Assistant 
Marketing: John Meyers, Director; Allison Pritchard, 
Associate 

Electronic Media: David Gillikin, Manager; Wendy 
Green, Computer Specialist; Mark Croatti, Crystal 
Young, Production Associates 

Sales 
Product  Advert ising: Acting National Sales 
Manager/E. Coast and E. Canada. Richard Teeling: 973- 
904-9774. FAX 973-904-9701 Midwest/Southeast: 
Elizabeth Mosko: 773-665-1 150, FAX 773-665-2129 
West CoastfW. Canada: Neil Boylan: 415-673-9265, 
FAX 415-673-9267 ~~Scandi-navia/~rancel l ta ly /  
BelgiunvNetherlands: Andrew Davies: (44) 1-457-871 - 
073, FAX (44) 1-457-877-344 GermanyISwitz- 
erland1Austria: Tracey Peers: (44) 1-260-297-530. FAX 
(44) 1-260-271-022 Japan: Mashy Yoshikawa: (81) 3- 
3235-5961, FAX (81) 3-3235-5852 Carol Maddox, 
Traffic Manager: Sheila Myers, Sales Associate 
Recruitment Advertising: Terri Seiter Azie, Sales and 
Production Operations Manager U.S. Sales: Gabrielle 
Boguslawski, Sales Manager: 718-491-1607. FAX 202- 
289-6742: Daryl Anderson. Sales Supervisor; Beth 
Dwyer, Bren Peters-Minnis, Sales Representatives: Eric 
Banks, Troy Benitez, Sales Associates: Kathleen Clark, 
Angela Panton, Assistants Ellen McGuire, Jennifer 
Rankin, Production Associates: Chris Filiatreau, Copy 
Editor/Proofreader U.KJEurope: Debbie Cummings, 
Sales Manager: Sabine Lenud, Sales Executive; 
Michaela Heigl. Assistant (44) 1-223-302-067. FAX (44) 
1-223-576-208 AustraliaNew Zealand: Keith Sandell: 
(61) 02-922-2977, FAX (61) 02-922-1 100 Japan: Mashy 
Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852 

Pubshed by the American Association for the Advancement of Science (AAAS), Science serves ~ts  readers as a forum for the presentatlon and 
discussion 01 important Issues related to the advancement of saence, lncludlng the presentatlon of mlnorty or confllctlng polnts ot vlew, rather than by 
pubsh~ng only materal on whch a consensus has been reached. Accordngly all artces pubhshed n Scrence--ncudng ed~toras. news and com- 
ment and bwk revlews-are sgned and reflect the ~ndlvdua vews of the authors and not offcla polnts of vlew adopted by the AAAS or the lnsttu- 
tlons wlth wh~ch the authors are affllated 

The Amercan Assocaton for the Advancement of Scence was founded n 1848 and ncorporated In 1874. Its object~ves are to further the work of 
scentsts, to faclltate cooperat~on among them, to foster sc~ent~f~c freedom and responsbty, to mprove the effectveness of scence In the promo- 
tlon of human welfare, to advance educaton In scence and to ncrease publ~c understand~ng and apprecaton of the mportance and promse of the 
methods of scence In human progress 

www.sciencemag.org SCIENCE VOL. 279 ?CFERRU;\RY 199Y 



n e m B - ~ l ~ l ( s o s ~ - -  
* ~ d ~ ~ ~ ~ ~ a r d  - k ~ ~ ~ a a o e m r g ( k r ~  
venewa18, and paymwt queSth5, Contact 
UA6atOanbu~CT:800.7S1~arWasMngWI, 
X: 202-326-8417, FAX 202-842-1Q66. Mpfflng ~~~ 
-AMS,RO.Bw 1W1, 0~08813 8 e e p e ~ e o f C a h d M B B l h e Q ~ ~ ~ U  : 

x~~~ 1 m B  dvbnua, -- 
uw,WestJngbn,DcDC*QhwAAA[sRagRaw: 
zwm4um ranmiwarn- 

-lerb 1 ~ 2 2 0 0  CDP#WWV, Do(lar 1- 
900-4000 #MI 11 S; M A S  Trmlr: Betchart Ex- 

die go,-^^: 619-942-i326%, FAX & 1 ~ ~ - & ? 9 ,  
CMcago, IL: 3124X%%lr27. EAX3124B042W 

BOARD OF REVIEWING EDITORS 
Fretjarid W. AH 

ChiMmk HGspM, Baston 
Don L Anderson 

LMhValnstiMed 
TechndoW 

Michael Ashburner 
Unk d Cam- 

Frank S. Bates 
Univ. d M i n m ,  
MinneapAk 

Stephen J. Benkovic 
fenmykmia State Unk 

Alan Bernstein 
Mount Sinai Hospital, 
Torwrto 

Michael J. Bevan 
unk of washingm, Seame 

Seth Blair 
U n k o f W ~ , M a m c f l  

David E. Bloom 
Hanwm'lnsmulefor 
I n t e m a ~  Develcpment 

Piet sorst 
T h e ~ C a n m r  
I& 

Henty R. Bourne 
UnkofLMhVa,San 
Flanckm 

James J. Bull 
Unk of T'awas at Ausbir 

Kathryn Calam 
C d u d  Univ. C&g? d 
Php!cians & Sugeons 

Dennis W. Choi 
washhgh lhlk Schoolof 
Me&ne, St. Louis 

David Clapham 
Children'sHospital,m 

Adrienne E. Chrke 
Unk ofkkiboume, h M l e  

F. bming Crim 
lhkdWisoonsin,Ma&w 

Paul J. CRltzen 
Max-P&ndr-ln&ui fiir 
Chemie 

James E. Dahlberg 
Unk d Wisamh Medical 
School, MacJsm 

Robert D e s i m  
NaticdI&ofMental 
Hdh, NIH 

Paul T Englund 
J d , n s ~ U n k S c h o o l  
of#vs&he 

G. Ertl 
Max-P&ndr-s8s8khn 

Richard G. Fairbanks 
L a m o n t w  Earth - 

Douglas T. Fearon 
Unk d Can&f@e 

HanyA.Foaard 
TheUnkofChmgo 

Roger I. M. Glass 
CentersbrmeaseContml 

Peter N. Goodfellow 
th?hMine &&am, UK 

Peter Gnras 
MaxPkurdtlnsliMed 
BbphpMchemisay 

Philip C. HaMwalt 
Stanhd Unk 

Yw%M 
M. I? Hassell 

lrnpe&l Cd/ese at Sihvccd 
Park 

Ncbdaka Hirokawa 
Unk d T w  

Tomas H&M 
KanMnska lnslilulet 

Tasuku Honjo 
Kyoto Unk 

Susan D. hrersen 
Unk d O M  

Eric F. Johnson 
mesclippsReseal& 
lnslihrte 

Hans Kende 
MHigm State Univ. 

Elliidt Kieff 
Harvard Unk 

Jeffrey T. Kihl  
Naticd Center for Abms- 
pher icRd,Bordder  

Judith Kimble 
unkof-, Ma&w 

Stephen M. Kosslyn 
Hanwm' Unk 

M i i e l  LaBarbera 
7lm univ. d Chhgo 

Antonio m i  
Base1 Insmule for 
1- 

Nicole Le Douarin 
InsbMffE- CeU- 
ulaimethblhdamckr 
CNRS 

Norman L Letvin 
Beth Israel HcqW, l.sapron 

Harvey F. Lcdish 
WNeheadlnSbMefor 
Boln&wReseal& 

R i d  h i c k  
HaMvd lhk 

Seth Marder 
C a l ~ l n ~ o f  
T -  

Diane MaIhii 
I n W d e  Chimk 
l?kwws,s-rg 

Susan K. McConnell 
StmfoItj Unk 

Anthony R. Means 
D u k e U n k ~ l C e n t e r  

Stanley Meizel 
Unk o f C a / m ,  mvkz 

Douglas A Melton 
Hanerd Unk 

Andrew Murray 
UnkofcNihmia,San 
Fnvrdsm 

S h i i  Nakaniii 
Kyoto Unk 

Kim Nasmyth 
Researdr I& of M o b  
ular P a w  V m  

Roger A. N i i l  
Unk ofcaklbmia, San 
Flanckm 

StaIfanNormarlc 
swabhl&for - Okada 
Kyoto lhlk 

Bert W. (YMalley 
B@rC&g?dMecMne 

Roy R. P a k r  
Unk of Arkma, T- 

Stuart L. Pimrn 
7lm Unk ofT-, 
Knmwle 

Y""""y" -I 
UnkdWa&ngkn,SeatIb 

Ralph S. QuaIrano 
Unk o f m  C a m ,  
Chapel Hill 

Martin Raft 
U n k ~ L o n d w ,  

Dou$asC.Rees 
LMhValnslilulsd 
Technology 

T. M. Rim 
E T H - m r b r g ,  ZD& 

E&d C. Rubie 
Ur l iw IMa tBaM 

Erldd Rwslahti 
The Bumham I&, CA 

GdMiadschalz 
L%wmhll. Basel 

Jozef Schell 
Max-P&ndr-llnsblvt mr 
z- 

Ronald H. Schwartz 
National Institute of 
Allergy and Infectious 
Diseases, NIH 

Terrenca J. Sejnowsld 
Salklnslihrte 

Christopher R. SMne~lle 
camegk?lnslihrteof 
warn 

M i i e l  I? Slrykm 
Unk~LMhVa ,San  
FRvnwm 

Clii Tabin 
Ha1~~rdM6dwSchool 

John Jen Taj 
Amdsrnia Sinim, T a h n  

T ~ T ~ i  
Unk d , T w  

Ma€atc&Tak&hi 
Kjero Univ. 

Keiji Tanaka 
RlKEN lnsliluls 

David Tilman 
m iv  d Mirnesota St. mu/ 

Robert T. N. T j i i  
w. dcNihmia, Behdey 

Whinori Tokura 
w. dl- 

Derek van der Kooy 
Univ. d T m t o  

Gwrat J. Vermeij 
w.OfCILklbmia,m* 

Bert Vogelstein 
JohnsHqddnsOnmlogy 
Center 

G e M  Wegner 
Max-Pkurdt-1- fiir - 

Arhur W a s  
Univ ?fcNihmia, San 
MYrcrsa, 

Zena Werb 

George M.Whisides 
H a d  Univ. 

Ian A Wilson 
mescl&xR8888rb 
I& 

AlanI?wdffe 
Nabbnal I& of ChiM 
HeaHh and H m  

HeaHh, NIH 

F i o e ~  . 
Spectrometer 

\ 

First in innovation. 
First in performance. 
First in affordability. 
Low-cost Custom Systems for 
UV. VlS and Shortwave 
NIR Applications 

*High sensitivity 

I 
*Remarkable flexibility 

Unmatched application support 
Modular hardware and software I 

in b.w-cost :spectrometers 
.anifJiber opt?'c. campoments. 
#or ,OEM d w t o p e w . , .  
,Chll tiiday for SnJonnattq 
on sur OEM . . m u m . .  . I 

/ 

Circle No. 1 on 



Take the QIAquick'" Way for: 
Quality - Over 99.5% primer removal 

Speed - 5-minute protocol 

Convenience - Advanced silica%el membrane 

technology for easy handling 

Spin column 

A -  

Ready-to-use DNA - For sequencing and cloning 

Economy - Reliable data with every sample 

Optimized formats - Use manually or automated 

on the BioRobotTM 9600 

Compare QlAquick for Yourself! 
Silica particle 

QlAauick PCR sus~ension 
Size Phenol 
exclusion extraction 

Quality High-quality DNA Particle 
carryover? 

Protein 
retention 

Phenol 
contamination? 

Time 5 min 5-20 min 230 min 1 hour 

Handling Silica-gel 
mem brane 

Particle 
resuspension 

Spin columns or Syringe 
96-well plates often required 

Multiple Toxic 
centrifugation steps chemicals 

Membrane Multiple 
prerinsing pipetting steps 

96-well plate 

For direct PCR cleanup in just 5 minutes, 
call QIAGEN and order your QlAquick PCR Purification Kit today! 

Trademarks: QIAquick'", BioRobot'" (QIAGEN]. The PCR process is  covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by 
Hoffmann-La Roche AG. 

hnp://www.qiagen.com 
Gmm USA: Auskalii: Camdo: France: kpan: Swi(arland: UK: 
QIAG~X~~H a a N l n c .  a c w p ~ u d  -N~w. a a N s *  a a N w .  acwm amN. *.L.L14 
Tel. 021 03492.240 Tel. 800426-31 57 Tel. 03.94893666 Tel. 800572-961 3 Tel. 0140920-930 Td. 035805.7261 Tel. 0613 19303 1 Tel. 01 293422.5'99 
Fax 02103892-255 Fax 800-718-2056 Fax 03.94893888 Fax 9055010373 Fax 01-60-920-925 Fax 0358057263 Fax 0613193033 Fox 01293422.922 

MSTWBUTOW Aurhia/Hungory/!3ovmia: Austria (Ol] 889 18 19 Belgium/Lwmnbug: 08001-98 I5 Chim: (852) 28966283 C z d  Rsplb*: (02) 4447 1239 Dnmark: 4386 87 88 
Finland: (09t804551 -. (01)6436138 Ida: (01 It542 1714 I d  (02t6524447 (055)5W 1871 Kma: (0219244697 Mclluysia: (03)-7312099 Nbxico, tntmlh 
bum *naico: USA (1)-805-294-7940 The Ndhehndr: (033)4950094 Newzealand: (09) 418 3039 or O8W 807 809 229000W Pdond: (0711735 813 Podugnl: 
(It7580740 Sigqm:4457927 MRepubk(07)5401 336 Mbhk(021)615166 Zpdn:(93)401 01 01 %(08]62134W biwm(02)8802913 Thdbd:(02]4125672 
In othe~ cwnlr*l ccmfack QIAGEN GmbH. Germany. The BioRabot 9600 is not available in all countries. 
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1998 CALBIOCmMm Biochemical 

Benchtime A Reading! 

A comprehensive 
guide to over 4000 
research tools, including 
dOO new products, 200 
new antibodies, 35 assay 
lua updated references 
and application indices. 

1998 CALBIOCHEM' 
Signal Transduction Catalv 
& Tefhnical Resource 



NATO SCIENCE PROGRAMME 
1998 CALENDAR OF MEETINGS 

The NATO Science Programme wiIl in the coming years provide assistance primarily for scientific 
collaboration between NATO-country scientists atld sciWWs in NmVs Partner coufitrf8~. That 
part of the Programme previouslyd8VOted to s ~ ~ ~ b r a t i a n  between scbntists in NATO 
countries will-be progressively transfomed to sum c?61labration behmen scientists in Partner 
and NATO wuntries. The activies affected induck, krtra-Alliap Advanced Study Institutes, 
CoNaborative Research Grants and Feliow&@s. 
This rocess of transformation of the Programme is unde continuing discussions in the 
~ ~ ~ 8 ~ c i i n c e  Committee, and supplementary infannettion T will pnaWld as changes in the 
Programme are made. An additional announcement wiH be: made in the $@g. 
The Programme continues currently to offer pos 
Grants, Linkage Grants, Expert Visits, Fellowships, 
Study Institutes involving lmkages between NATO 
or application forms for all these activities are avat 
Scientific Affairs Division 

listed. Locations and ~ a t e s  may change. ~aiticipation or tui 
cipants; some participants from NATO countries or Partner c 
meeting director(s) to assist with travel and living expense 

This Calendar of Meetings is also posted at the web site, and will be continuou 
further meetings are selected for support. 

' a address: http:/lwww.nato.intl 

Scientific Affairs Division 
NATO 

Bd. Leopold Ill 
11 10 ~russels, Belgi 



1998 ADVANCED RESEARCH WORKSHOPS 

I of views, aiming at a critical 
at ARWs is rnainlv bv imitation. but a 

llgualii scientists of all nationalities upon apr 

RTNER MEETINC 
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(Fax: 1617 253 4464 Email: ~ o c e a n . m i L e d u )  
Co-fMectoc Dr. V.N. Eremeav, M& Hydmphysical InstiMe, C """ 
SevastDpd Ukraine 970323 

A - W m - t  
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CWW. Prof. R.R Paepe, Belgian Gadoo~A Survey, 
&~~wsIW 13,1M)OBwx&?~, 
(Fax: 32-2-647-7559 E-msil: ~dand- ecmetbe) 
~ P m f . V . ~ v . S l b e r i a n ~ o f R u s s i a n A c a d e R y  
of Sciences, Tyumen R u m  971752 
m F ~ ~ o f i h e A r d i c ~  
2 5 A p r 0 8 - 2 Y l y 9 8 : T ~ ~  
Conlrd: Dr. E. M, Institute of Ocean Sdencas. P.O. Box 6000, 
Sidney, B r M  Cdun!bia V8L 482 Canada 
(Fax: 250 477 3209 E-mail:ellewi@bs.bc.ca) 
Co-- Pmi. I. ShWamsnov, slate Hydrobgioal I-, 
St. Petemburg Russia 971307 
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sowp-r&hn#r:my,nungr) .  
~cont.etDr.R.Deinhger,TheMi~~&~ofkh@,Sdwdof 
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Some see DNA I 
as a commodity. , 

We prefer a more 
visionary approach. I 

Call us idealistic, but we think your next 
custom oligo should be a thing of beauty. 

Here's how we see it. Whether you need 
a couple of probes or primers, or a couple of 
thousand, you'll \A13n+ imnnp?able quality and 

own certlrlcate or uuallty Assurance that 
includes a digitized PAGE analysis, quantitat- 
ed yield, melting temperature and MW. 

Of course, selection is important, too. 
So if your taste in oligos goes beyond plain 
vanilla primers, you'll be happy to know that 
our "standard flavors" include 6-FAM, HEX, 
TET, biotin, phosphorylation, fluorescein, 
amine labeling, Texas red and rhodamine. 
And if you're looking for S-oligos, 96-well 
plates, or even whole genes, look no further. 

24-hour shipment? Routine for standard 
primers. Easy e-mail, web or fax ordering? 
Whichever you prefer. Knowledgeable, friendly 
tech support? Included free with every oligo. 

Want to share the vision? Call today to 

discuss your DNA requirements, and we'll send 
you a free poster. For a really transcendental 
experience, let us handle your next order. 

DNA micrographs are courtesy of Michael W 
Davidson, director of the Optical Microscopy 
Division of the National High Magnetic Field 
Laboratow a joint venture of The Florida Srate 
Universic the University of Florida, and Los 
Alamos National Laboratow 

1 
Genosys Biotechnologies, Inc.. The Woodlands. Texas. Phone: (281) 363-3693. E-Mail: info@genosys.com Cambridge, U.K., Phone: (44) (0)1223 839000. E-Mail: genosys@genosys.co.uk 
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0 Sample Handling 

I Your sample is I 
I invaluable - dialyze 7 

it using a product you 
1 can trust not to leak. 

The Slide-A-Lyzer" Dialysis Cassettes 
from Pierce offer the following advantages: 

Our unique silicone-like gasket inside the cassette, ......-; 
ensures the sample will not leak out after it is 
injected and the syringe is removed 
Require approximately half the time of dialysis 
tubing - and produce sample volume recoveries 
of more than 95% 
Disposable cassettes are more convenient than 
tubing - hydrate in one minute or less 
Maintain the highest possible sample integrity 
Ideal for removing low molecular weight 
contaminants, performing buffer exchange, I desalting and concentration 

Each kit includes 10 Cassettes, 10 Buoys, 10 Syringes 
and 18-gauge Needle Accessories. 
Slide-A-Lyrere 2K MWCO Dialysis Caswlm* 
Product# Description MWCO Capacity 
662MCl m k 4 R  2,000 1-3 ml 
6620751 m U f f  2,000 3-15 ml 

M l d e - k W  3.6K MWM) lDlilhnk cassem' 
1. Remove a cassette 

from the protective 
pouch. Fill the cassette 
cavity with your sam- 
ple through one of the 
guide ports on the top 
of the gasket With the 
syringe still inserted 
into the cavity, draw 
up on the syringe to 
remove air. 

.Attach a flotation buoy 
and dialyze. Each buoy 
serves as an effective 
flotation device and 
also as a convenient 
bench-top stand for 
the cassette. There 
is no need to worry 
about dialysis bag 
suspension. 

. Inject the cassette 
chamber with air, and 
withdraw your dialyzed 
sample from the cas- 
sette. And that's that! 

f40duct17 Description MWCO Capacity 
66335Cl Dialysis Kit 3,500 0.1-0.5 ml 
66332Cl Dialysis Kit 3,500 0.5-3 ml 

product #-   arer rip ti on MWCO Capacity 
664WICI Dialysis Kil 10,000 0.1-0.5 ml 
66406Cl Dialysis Kit 10,000 0.5-3 ml 
6640751 Dialysis Kit 10,000 3-15 ml 
'U.S. Patent No. 5.503.741 
Note Sllde-A-Lyzerm D~alys~s Cassettes (In all slzes) and accessones can also be 
purchased separately See your 1997 Rerce Catalop for addlhonal ~nformabon 

Call 800-874-3723 for product information or 815-968-0747 for the name of your local distributor. 
--h 

See us at Pittcon '98, Booth 5059 

3747 N. Meridian Rd. PO Box 117 Rockford, IL 61 105 U.S.A. Tel: 815-968-0747 800-874-3723 Email: TA@piercenet.com Internet: MtpY/www.piercenet.com a pemorp 1.m sciim company 
O Pierce Chemical Company, 1997. 
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Unparalleled 
~esearch Quality 
Statistics and ~raphicsh 

I k ~ P d a g e f o r k r l u r R ~ d l  
No other desktop statistics package delivers as much power on 
the desktop as SYSTAP 7.0 for Windows? With SYSTAT's exten- 
sive library of integrated statistics and graphics, you'll never 

have to wony about finding the right 
statistic or perfect graphic for the specific 
needs of your research data. Designed by 
statisticians, SYSTAT's algorithms give 
reliable, accurate results - even when 
your data are extreme. SYSTAT supports 
your research from data to discovery. 

Get Meaningful Results 
SYSTAT provides statistics with the 

Data Expkmt*~  a 0.3 p-transfomtion in b t h x  depth you need to develop rock solid 
and Y variables. SYSTAT's Dynamic 

SYSTAT's intuitive Windows user interface Exulorer updated the scattemlot, conclusions, and an inexhaustible 
delivers immense statistical computing power at resressipn iine, con@=ce eili~se and supply of precise, publication-quality 

unrvanate border dan'ties the click of a mouse. Discover hidden patterns in tim. graphics to create clear, convincing 
in your data with SYSTAT's interactive graphic presentations of your results. 
tools including data brushing and realistic 3D 
rotation. Visually determine the perfect power " SYSTAT 7.0 remains the most capable and nimble Windows 
or log transformation for your data using the statistics a d  andytical graphics package currently avrnlable." 
Dynamic Explorer. A h  F- l & w d  

Available for Windows 3.1.95 and NT 

Or fax 1 -800-84 1 -0064 

A4740 
YSYSSCI-0797 

Circle No. 33 on Readers' Senrice Card 

SPSS If&. 444 N. M i  Avenue S P S S A S C O n W , S c h m ~ 2 5  
CNcapo. K 6W1. +312.3292400 (3668 fax) 40699 bbam, Gannaw. +49.2lM.W (95410 fax) 
Msbfbutors wor(buuids: ~J/mvw.spssmnlwdsrI hPnca r08M90.37.55, UK 4m0.894982 



Temperature Gradient Gel Electrophoresis 
A fast and unique system 

Peltier Element powered 
electrophoresis unit for flat bed PAGE 

Precise temperature radient 
for maximum repro J ucibility 

Accurate temperature lideariw . ,:, 
for highest resolution 

Small gel format 
-or short run times 

.. . . - 7  . ,  

Biometra GmbH 
Tel. +49 (0)55 1 /50 68 6-0 
Fax +49 (0)55 1 /50 68 6-66 
e-mail: info@biometra.co.uk 
Web site: www. biometra.de 
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I-IvI 'EL ... e to a New C,..~ri ,.,. - 1 of 
nssue Dissociation Reagents 

1 L 
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. tein Chemistry r.k;$ - t v + 2  ,.&. - 

Ready-to-use stain reagent 
Bands develop before 
your eyes and can be 

:wed directly in 
a rtqinlnn tr aY 

yg--- 
More sensltlve fhgn tra&~omal. 

( stain reagents for hue[ resujg! 
lour # 1: Fast r 

nus uev I wit rnlnutes 
lvlunitor b a ~ ~ u  development direct11 Some protein bands visible to  %*ng' 

Sensitivity loss from over-destainin 
eliminated because no destaining 

step is necessary 
- Wide linear ranae iul 

throuah the reagent 

gmpletely crystal-clear - 
,i&. or scanning 

destainhg stluthn - ever 
Creates a he@@ lab atmosphere, free 

of the acrid>Wor of destain solutio 
Save expenditures on sol1 's ar 



will keep its .like-new ' . 

, :  SORVMr 
Expect more 

- 

USA: (800) 522-7748 - 
France: (01) 69 18 77 77 Germany: 6172187-2 
Italy: 02/25302372 UK: (01438) 34291 
All other Europe, M i  East, 
Africa: 44 fl438) 342900: 
Canada, A'sia P&, ' 

Japan and Latin America: 
(203) 27'0-2080 or contact your 
local SORVALL represeMative. 
Internet: http9/www.soarall.com I 
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dkinkmann introduces two new Eppenaon- 

Si 
=-a prefer one- 

button pipetting 
and tip ejection., 

The New 
Series 20 

=or thost 
Jvho prefer 
a separate 
tip ejector. .. 

- % 

The New kg+, **L* 

Series 2100 
Eight adjustable models. from 
0.1 pL to 2.5mL; 28 fixed-volume 
models. trom lpL to 2.5mL 

Shielded piston design on 
Ultra M~cro models 

Easy user-calibration and user-se 

Fully autoclavable 
- "wo-year warranty Autoclavable 1 

I I 



Check Out 

IPLab 
on the WEB: <www.i~lab.com> I 

Total 1 r n a g h g  I 

for  ~ a c i n t b s h  I 

I Fluorescence 

Materials Science 

Automation 

. 
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Can't gat in? SCIENCE Professionals .-, ,. -. ! 
Network can help you open doors 
with the most complete and , I 

searchable database of career , 
opportunities. 
www.sciencemag .org 
Select SCIENCE Professional Networr:̂ j. . . 

SC~ENCE 
1 

3 

L 



WE'll THINK ABOUT THE GLOVES. 

MICR FLEX" 
SOLD THROUGH AUTHORIZED DISTRIBUTORS. 

FOR A DISTRIBUTOR NEAR YOU, CALL 1-800-876-6866. 
ASK FOR CODE SCM 0298. 
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