


Introducing a Complete Line of Microplate Counters for 
Non-Isotopic Assays 

Packard, the company 
that revolutionized the 
microplate assay market . 
with its TopCountTM 
microplate scintillation 
and luminescence counter, 
introduces three new 
non-isotopic microplate 
instruments. 

SpectraCountTM 
Photometric Microplate Counter features unique single 
beam detection to extend the linear range of UV/VIS 
measurements and to handle a greater variety of 
microplates, including 6, 12, 24,48 and 96-well plates. 

LumiCountTM Microplate Luminometer 
uses digital photon integration technology to 
measure glow luminescence assays with high 
sensitivity. Combined with Packard's enhancec 
chemiluminescence technology, LumiCount 
makes it possible to measure a wide variety 
of assays in both 24 and 96-well plates. 

FluoroCountTM Microplate Fluorometer is the only 
fluorescence microplate counter with a user selectable 
external excitation source. FluoroCount gives unmatched 
sensitivity for a wide range of assays. Its unique close- 

proximity detection design can 
be configured for either top or 
bottom reading, for both solution 

1 and cell-basedassays. 

Total System Support for 
microplate counters is only as 
dependable as the company that 
provides it. Packard's unique 
range of luminescence and 

Lan~rCo~mr fluorescence reagents, its 
specialty microplates, and its service 
and applications support will ensure 
the performance you need today 
and tomorrow. 

For complete details please call Packard 
at 1-800-323-1 891 (U.S. only), 
203-238-2351 or visit our web site. 

4 Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. i I Pac ka r d 203-238-2351 Free: -8m-3,-l a,1 ,,: 203-63%21n 

' 3W: b A Packard BloSclence Company Web Site: http://www.packardinst.com Email: webmaster@packardinst.com 

Packard International Offices: Australia 03-9543-4266 or 1 800 335 638; Austria 43-1 -2702504; Belgium 31 (0)2/481.85.30; Canada 1-800-387-9559: Central Europe 43 456 2230 01 5; 
Denmark 45-43909023 or 45-43907151 ; France (33) 1 46.86.27.75; Germany (49) 6103 385-151 ; Italy 39-2-3391079WB; Japan 81-3-3866-5850; Netherlands 31-50-549 1296; 
Russia 7-095-259-9632; Switzerland (01) 481 69 44; United Kingdom 44 (0)118 9844981 
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The Book that is your source or 
Cytokines and Related Reagents 
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~ntroducing ' d e  Drosophila Expression System. 
It 's the Latest Buzz i n  Gene Expression Technology. 



What's al l  the buzz about? The new Drosophila Expression System 

(DES") from Invitrogen. It 's a proven eukaryotic expression system 

that combines the best of mammalian and insect expression tech-

nologies to create a system that i s  powerful and simple to use. 

The simplicity of DES" lies i n  

the Drosophila S2 cell Line. 

Expression of your protein i n  

DESNdoes not require lengthy 

virus production or labor-

intensive cell growth. DES" 

uses straightforward transfec-

t ion methods (the same ones 

you use for your mammalian 

cell lines). 52 cells grow rapid-

seven days posttransfection. @ 

For stable expression, it is not k 
Although DES" i s  new, the 

necessary to  isolate and 
technology behind it 

expand clonal trans-
has been around for 

fectants following 
years. A wide variety 

selection. You can 
of proteins have 

establish stable 
been successfully 

52 cells i n  Less than -qg 
expressed i n  52 cells 

four weeks. 
s2 .,, including enzymes, receptors, 

R and glycoproteins. With expres-

The DESmexpression vectors use sion levels higher than most 
Y 

Ly at  2PC without CO, and native Drosophila promoters to  mammalian systems, DES" 
m 

require minimal maintenance. 3 give you high-level inducible can't be beat. 
L 

DES" offers you the 

'7 
or constitutive expression. 

Want to  get more information 
I n  addition, the vectors each 

about DES"? Give the gene ex-
,-% 

-
contain a C-terminal 

choice of transient pression folks at  Invitrogen a buzz 
polyhistidine and 

or stable expression. to learn about the simple, power-
epitope tag for 

Choose transient full proven Drosophila Expression 
rapid purification

expression and assay ~ r nMOZof constitutive, System, or v is i t  our website a t  
uninduced,andinduced~qat anddetection. 

your protein two to  expressed with DFS' 

DES" i s  a patdnted technology of SmithKtine Beecham Corporation. A subliceme from Invitrogen ie  reauired. 

I 
European Headquarters: 
Invitrogen BV 
De Schelp 12. 9351 NV Leek 
The Netherlands 
Tel: +31 (0) 594 515 175 
Fax: +31 (0) 594 515 312 
email: tech-service@invitrogen.nl 

Toll Free Phone Numbers: Distributors: Malavsia 03 432 1357 
Belgium 0800 111 73 

'Denmark 800 188 67 
Finland 990 3 1  800 5345 
France 00 3 1  800 5345 
Germany 0130 8100 43 
The Netherlands 0800 022 88 48 
Norway 800 113 70 
Sweden 020 795 369 
Switzerland 0800 551 966 
United Kingdom 0800 96 6 1  93 

Australia 1 800 882 555 
China 010 681 526812 
Czech Republic 02 5721 14 67 
Hong Kong 886 2 381 0844 
Hungary 0 1  280 3728 
Israel 02 652 2102 
Italy 02 3 8  19 51 
Japan 03 5684 1616 
Korea 822 569 6902 

polaid 058 3 1  3722 
Singapore 65 779 1919 
Slovak Republic 07 3707 368 
Spain 03 450 2601 
Taiwan 886 2 381 0844 
Thailand 66 22 467243 

From all  other countries, contact 
our European headquarters a t  
+31(0) 594 515 175. 
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DNA purified with QIAGEW Plasmid 
Kits is ideal for all applications from 
cloning to transfection. Kits are 
available for streamlined purification 
of 20 pg to 10 mg of ultrapure 
plasmid or cosmid DNA. 
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edited by PHIL SZUROMl 

Polar wander 
and sea level 

Changes in sea level affect the 
stratigraphy and facies of sedi- 
ments de~osited on continental 
margins. Analysis of particular 
seismic records of these sediments 
has allowed correlation of facies 
and sediment patterns in differ- 
ent basins and led to the possi- 
ble recognition of many global 
(eustatic) changes in sea level. 
The origin of the longer term 
(tens of millions of years) varia- 
tions in sea-level changes are 
uncertain and have usuallv been 
ascribed to changes in ocean 
spreading rates. Mound and 
Mitrovica (p. 534) use numerical 
simulations to propose instead 
that they are the result of the 
long-term wander of the rota- 
tional pole of the Earth that can 
affect sea level by up to 200 
meters. In particular, the well- 
documented Cretaceous and 
Tertiary sea-level changes might 
be in part a result of the wander 
of Earth's rotation pole. 

Complexes that mimic 
galactose oxidase 

In metalloenzymes, the metal- 
containing sites and a few key 
residues may mediate catalysis, 

but the protein matrix still plays 
an important role in minimizing 
side reactions. For this reason, 
small metal complexes that faith- 
fully mimic the reactivity of met- 
alloenzymes are rare. Wang et al. 
(p. 537; see the news story by 
Service, p. 479) have synthesized 
copper complexes that reproduce 
several features of the galactose 
oxidase, including the us: of 0 2  as 
a two-electron oxidant and the 
formation of a five-coordinate 

Mild route to ammonia 
Conversion of dinitrogen (N2) into ammonia requires special catalysts 
or extreme conditions or both; even the industrial Haber-Bosch 
process, which uses catalysts based on iron oxides, requires elevated 
temperatures and pressures to synthesize ammonia. Recently inorganic 
chemists have made metal complexes that activate N2 in ways analo- 
gous to enzymes like nitrogenase. Nishibayashi et al. (p. 540; see the 
commentary by Leigh, p. 506) now show that a tungsten-dinitrogen 
complex can react with ruthenium complex and hydrogen at 1 atmo- 
sphere of pressure at 55°C to produce ammonia. Diydrogen appears to 
produce a hydride that attacks N2 to produce NH3. 

Cu(I1)-phenoxyl radical as the 
active species, as well as Ca-H 
bond scission in the alcohols 
undergoing oxidation. 

Surface imaging and 
adsorption mechanisms 
Gas-phase molecules can adsorb 
onto surfaces and form strong 
bonds with the surface atoms; this 
chemisorption process can be a 
multistep process and can require 
  articular surface sites. Two re- 

con are usually terminated with 
hydrogen atoms; heating desorbs 
some Hz  and leaves reactive 
"dangling bonds," but these same 
elevated temperature conditions 
can cause the dangling bonds to 
diffuse away from each other. 
McElliitrem et d. (p. 545) studied 
the Si(100)-2x1 deuterium-ter- 
minated surface at elevated tem- 
peratures with a scanning tunnel- 
ing microscope and show that 
while the dangling bonds do dif- 
fuse, they appear to be attracted 
to one another and recombine. 

ports show how the scanning tun- 
neling microscope can reveal in- 
sights into these processes (see 
the commentary by King, p. 503). 
More weakly bound precursor 
states to the chemisorbed state 
have been invoked in many sur- 
face science studies to explain 
several observations, such as the 
apparent ability of a molecule to 
remain on the surface as it moves 
about before finding an appropri- 
ate adsomtion site. These extrin- 
sic precukm, which are blocked 
from surface sites by previously 
adsorbed molecules, have been 
directly observed in earlier stud- 
ies. Brown et al. (p. 542) provide 
direct evidence for the formation 
of intrinsic precursors, which form 
on bare surface sites. The mole- 
cules can rest in the same surface 
sites as the chemisorbed molecules 
in a weakly bound state, and they 
can be switched from one state to 
the other by changes in tempera- 
ture or with an electric field. 
Thin film growth by chemical 
vapor deposition requires reactive 
sites near one another on the sur- 
face. Semiconductors such as sili- 

This process produces a greater 
population of reactive pairs of 
dangling bonds. 

Large pores to order 
Mesoporous silica materials with 
hexagonally ordered pores rang- 
ing from 5 to 30 nanometers in 
diameter have been synthesized 
by using poly(alky1ene oxide) tri- 
block copolymers as templates. 
Zhao et al. (p. 548) describe how 
counterion-mediated synthesis 
conditions can lead to thicker 
pore walls (3 to 6 nanometers). 
These thicker walls are more 
highly ordered than those in 
other mesoporous silicates, and 
this ordering gives the material 
greater hydrothermal stability. 
The copolymer template can be 
removed by mild heating. 

lasers. including insensitivity to 
changes in operating tempera- 
ture and ease of fabrication. 
BuloviE et al. (p. 553) demon- 
strate an optically pumped verti- 
cal cavity laser that  uses a n  
organic semiconductor, Alq3, 
whose emission is matched to 
the absorption of a laser dye. 
Narrow linewidths (0.6 ang- 
strom), high output powers (3 
watts), and long device opera- 
tion lifetimes (lo6 laser pulses) 
were achieved. The mirror re- 
flectors in such a device could 
provide a favorable geometry for 
electrically pumped lasers. 

Tumorigenesis in 
the GI tract 

Little is known about the molecu- 
lar etiology and cellular origin of 
gastrointestinal stromal tumors 

Organic lasers 
Lasers based on small organic 
molecules have certain potential 
advantages over semiconductor 

(GISTS), the most common mes- 
enchymal tumor in the human 
digestive tract. Hirota et al. (p. 
577) report that these tumors fre- 

(Continued on page 455) 
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Bacteriallyeast 
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Blood and 
cultured cells 

Animal tissue 
and paraffin 
sections 

Plant tissue PCR clean-up and 
DNA recovery 
from gels 

Dedicated Kits, Specific 
Applications, Excellent Results 
Now available from AmershamTM, the NucleonTM range Innovative resin-based extraction systems 
of extraction and purification kits, provide robust, 
user friendly protocols for a wide range of 

Fully optimized kits dedicated for specific 
applications 

applications and sample types. The high quality of 
Economical scale-up for larger sample sizes 

the DNA recovered by these kits makes it suitable for 
use in a variety of downstream processes, such as High quality DNA and increased yields 

RFLP, sequencing and PCR. Easy to use 

You can now extract, purify, label and detect nucleic 
acids using products from one supplier. 
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(Continued from page 453) 

quently express the c-kit receptor 
tyrosine kinase and that a subset 
of tumors have mutations in the 
c-kit gene. The mutant forms of 
kit have a constitutively active 
kinase and can induce malignant 
transformation of cultured cells. 
Co-expression of kit and the cell 
surface marker CD34 in the  
GISTS suggests that the tumors 
arise from interstitial cells of 
Cajal, a cell type that regulates 
autonomous contraction of the 
GI tract. 

The melting pot 
According to Cohen and Carlton 
(p. 555), the last 150 years have 
witnessed an almost complete 
alteration in the ecosystems of 
the San Francisco Bay and Delta. 
They identified more than 200 
(as well as a further 125 crypto- 
genic species) exotic species, 
mostlv shi~-borne. and discov- 

a . 

ered several habiiats that are 
wholly dominated by nonindige- 
nous species in terms of number 
of species, individuals, and bio- 
mass. The rate of invasiveness is 
relentlessly increasing and is 
likely being mirrored in other 
estuaries around the world as a 
hidden cost of increasing inter- 
national trade. 

Predicting prostate 
cancer risk 

Insulin-like growth factor-I (IGF- 
I) stimulates growth and inhibits 
apoptosis of prostate epithelial 
cells. T o  investigate whether 
serum IGF-I levels correlate with 
prostate cancer risk, Chan et al. 
(p. 563; see the news story by 
Barinaga, p. 475) conducted a 
case-control study of men en- 
rolled in the Physicians' Health 
Study. IGF-I levels were mea- 
sured in blood samples from 152 
control men and 152 men who 
were diagnosed with prostate can- 
cer an average of 7 years after pro- 
viding their blood sample. Men 

in the highest quartile of IGF-I 
had a 4.3 times greater risk of 
developing prostate cancer than 
men in the  lowest quartile, 
regardless of their baseline level 
of prostate-specific antigen 
(PSA). These results suggest that 
combined assessment of IGF-I 
and PSA may be a better predic- 
tor of prostate cancer risk than 
PSA alone. 

well, but this effect required acti- 
vation of PI 3-K by Ras. Sim- 
ilarly, Han et d. (p. 558) report 
that activity of Vav, another 
exchange factor for Rac, was 
inhibited by substrates of PI 3-K 
and enhanced by a phospholipid 
product of that enzyme, phos- 
phatidylinositol-3,4,5-trisphos- 
phate. This enzyme apparently 
binds directlv to similar regions 

Seeing is reorganizing 
Optical imaging has made it feasi- 
ble to follow the  orientation 
specificity of neurons in the cat 
visual cortex during postnatal 
development, as well as to deter- 
mine the properties and organiza- 
tion of ocular dominance and ori- 
entation columns. Crair et d. (p. 
566) find that the columnar pat- 
tern of orientation specificities 
exists at  birth and shows the 
effect of experience (visual depri- 
vation) only at ages older than 3 
weeks. The initial pattern of con- 
tralateral dominance becomes 
balanced only as a result of 
experience because it persists in 
visually deprived cats. Thus, the 
role of visual experience is to 
strengthen and equilibrate re- 
sponses of already organized visu- 
al cortical neurons. 

Layers of regulation 
The Ras small guanosine triphos- 
phatases (GTPases) are critical 

- 
known as pleckstrin homology 
domains on Sos and Vav and Dro- 
vides, along with protein phos- 
phorylation, a second layer of reg- 
ulation of the exchange factors. 

Dynamin in 
Golgi export 

The role of dvnamin in scission of 
clathrin-coated vesicles at the 
plasma membrane is now widely 
accepted. Jones et al. (p. 573) 
show that the dynamin family 
also plays a role in the formation 
of transport vesicleeboth con- 
stitutive and clathrin-coated- 
upon exit from the trans-Golgi 
network. In a cell-free assay, anti- 
bodies to dynamin inhibited vesi- 
cle formation at the trans-Golgi 

family of small guanosine tri- 
phosphatases (GTPases). Echard 
et d. (p. 580) describe a protein 
found on  the  Golgi complex 
related to the molecular motor 

;egulatori of cell growth in re- 
sponse to mitogenic signals. Acti- 
vation of Ras results in changes in 
the cytoskeleton that are mediat- 
ed b i  another small GTPase 
known as Rac. Two reports pre- 
sent experiments that reveal the 
mechanism by which activated 
Ras leads to activation of Rac and 
document an important role of 
phosphoinositide 3-kinase (PI 3- 
K) in this signaling pathway. 
Nimnual et al. (p. 560) found 
that truncated versions of the 
protein Sos, which enhances nu- 
cleotide exchange on (and thus 
activates) Ras, activated Rac as 

network. Thus, the dynamin fam- 
ily is important for multiple scis- 
sion events in endocytic and exo- 
cytic membrane traffic. 

Golgi motor 
Membrane-bound organelles and 
vesicles can be transported around 
cells along cytoskeletal tracks, 
and these processes are usually 
regulated by members of the Rab 
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kinesin that inhibits the effects of 
the GTP-bound form of Rab6. 
This membrane-bound protein, 
termed Rabkinesin-6, is likely to 
play a role in the control of mem- 
brane traffic through the Golgi 
complex. 

Stifling stimuli 
In the classical conditioning para- 
digm, as applied to reflexive eye- 
blink in rabbits, a strongly pre- 
dictive conditioned stimulus (a 
tone) can inhibit or block the 
acquisition of conditioned re- 
sponses to a second stimulus (a 
light) even if it predicts equally 
well the unconditioned stimulus 
(an airpuff). The cognitive inter- 
pretation of this phenomenon is 
that no additional mformation is 
provided by the second condi- 
tioned stimulus and that there is 
nothing new to be learned. Kim 
et al. (p. 570) suggest that the 
cerebellum, which mediates the 
eyeblink response, suppresses in- 
put coming from the inferior 
olive as conditioning occurs, thus 
blocking any association of the 
second conditioning stimulus 
with the same airpuff. 



PCR 
ted 

v
Reagent designed for Qne-Step Egraqion of DNA from histologic sections. 

ues or parailhembedded tissues 

tion and enzymatic digestion. 

tained through a simple 10minute extraction tech 
h a t e s  cross and extraneou&contamination. 

on of DNA from a tissue section on a histology slide is possible 
the sensitivity and accuracyin detectionof abnormalities. 

TaKaKa Uu TWTM* 
IR001B: 250 U x4, RRI 

Proven DNA Polymerase with Greater Processivity and Higher Fidelity. 
Available in three sizes, each including 10xEx Taq Buffer and dNTP Mix. 

'U.S.Patent 5,436,149for !ATednmkgy Owned by TAKARA SHUZO CO.,LTD 

DNA Amplification from HistologicSections 
With DEXPATTM, DNAs were extracted as PCR ready templates h f c h  were l ien amplified with Ex Taq to result in 
excellent PCR amplification with greater yield and longer extension than the conventional method. 
Comparison of Section Preparations 
for K-ras 12 (107 bp) and B-globin (408 bp and 262 bp) Amplificationfrom 
Human Tonsil: 1 pl or 2.5 pl extracts used for 25 p1 PCR 

Comparison of Extraction Methods 
for p53 exon 5 (273 bp) and exon 6 (207 bp) 
Amplification from Paraffin-embeddedTissues 
of Colon Cancer After a 10-year Preservation 

Conven. DEXPAT- -

TAKARA SHUZOCO.,LTD. 

BIOMEDICAL CROUP 
-:+8177277%2 s + 8 1  vs4%%?w 



TROPIX PE APPLIED BIOSYSTEMS 
47 Wiggim Avenue USA Canada Latin America 
Bedford. Massachusetts01730 FosterCity.CA Mississauga, Ontario MexicoCity, Mexico . -

Tel: -345-5224 Tel: 800468-6913 Tel: 52-5-651-7073 
' Tel:617-2?1-0045 415-570-6667 9058218183 Fiuc 52-5-593-6223 

800-542-2369 h~415-572-2743 Fiuc905821-8246 
Austral iaFiuc 617-275-8581 

E-mail: info8tropircom Europe Japan Victoria 
Langen. Germany Chiba Tel: (03) 92128585 

0 0 Tel: 49 6103 708 301 Tel: (0473) 80-8500 - Far (03) 9212-8502 Tropixb a registerad hasmarkand TR717 is a hodemark dTropix, Inc. ' 
Fax 49 6103 708 310 Fax:(0473) 80-8505 & Applied BioaysRmsisa d e m a r k  heWn-Eimer Grpomtiar. 

*(lo2') Circle No. 7 on Readers' Service Card 01997 Tmpix, Inc. All righfs reserved. Printed in USA. 



P ? W  A N D  I M P R O V E D  I M P A C T W T 7  F R O M  N E W  E N G L A N D  B I O L A B S  . . .  

purificationof I 
Maltose-BindingPmtein 
(MBP) wilh >= 
Purify in one step. 
Std: NEB Bmad Range 
Protein Marker 
Lane 1: uninducedcell 
extract. Lane 2: induced 
cell extract showing 
expressed fusionprotein 
(97kDa). Lane 3: flow 
through.Lane 4 and 5: 
M6P fractionseluted 
after inducingcleavage 
overnight at 4°C. 

N O W  W I T H  T 7  P R O M O T E R  
F O R  H I G H E R  L E V E L S  O F  E X P R E S S I O N  

- l'?pfmmbr W'h@WWelt ofexpression 

Tight transcriptional control 
One st@ affinity purification 
Purification procedure14°C 
Intein-mediated cleavage is highly specific 

* Yields probin with native Sequence 
* No protease required 

Noddditional step to remove affinity tag 
* Ability to label C-terminus of target protein 

Umchitin beads -%table, inexpensiveand reusable 

t 

"--'----$- THE N EXT STEP For more information,call 1-800-NEB-LABS or vis~tthe NEB web site: h t t p : / ~ . n e b . c o m  

Purchase of IMPACT T7Systemcarries with it a license for research purposes only. Separateuse of the Vpromoter and T7geneexpressionsystem apart from the IMPACT System, 
may require a licenseagreementfrom the Officeof Technology Transfer,Brookhaven National Laboratory, Build~ng4750, Upton, NY 11973, Telephone.(516)344-7134. 

a New England Biolabs Inc. 32Tozer Road, Beverly, MA 01915USA 1-8M)-NEB-LABS Tel. (978)927-5054Fax (978)921-1350email: info@neb.com 
New England Biolabs Ud., Canada Tel. (800)387-1095(905)672-3370Fax (905)672-3414email: info@ca.neb.com 

a New England Biolabs GmbH, Federal Republic of Germany Tel. (0130)83 3031 (06196)3031 Fax (06196)83639 email: info@de.neb.com w 
a New England Biolabs (UK) Ud. Tel. (0800)31 81 86 (01462)420616 Fax (01462)421057 email: info@uk.neb.com Inc. 
DISTRIBUTORS: Australia (071 5594-0299;Belgium (0800)l9815;Brazil (011)66-3565;Denmark (31)562000;Finland (9)584-121;France (1)34602424; 
Greece (01)5226547;Hong Kong 2649-9988;India (542)311473;Israel (03)5351205;Italy (02)381951;Japan (03)5820-9408;Korea (02)556-0311;Mexico (5)519-3463; 
Netherlands (033)4950094; New Zealand (09)418-3039;Norway 222204 11;Sinqapore 4457927;Spain (03)7767702;Sweden (08)306010;Switzerland (061)481 47 13;Taiwan (02)8802913 

.Circle No. 26 on Readers' Service Card 



rp- -. 

AnoAlertN Anootosis Products I 

ApoAlert CPP32 Protease assay detects CPP3i 
activity soon after induction of apoptosis. 

ApoAlert Annexin V assay detects early-stage 
apoptosis by flow cytometry or fluorescence 
microscopy. 

In Germany  p l e a s e  c o n t a c t  CLONTECH G m b H  Tel: 06221 34170 Fax: 06221 30351 1 

In the U.K. p l e a s e  c o n t a c t  CLONTECH U.K. Ltd. Tel: 01256 476500 Fax: 01256 476499 
Ausualia:61 2 9417 7866 I Austria and Eastern Europe 43 1 889 1819 B.lgium/Lux.mbuq:O8W 1 9815 . 
CanaW Now call CLONTECH dlreft.BMI662 2566 1 China: BElJlNG YUANGPING BIOTECH -66 10 68181551; 
GENE CO. LTO. 86 21 647487W; HW SCIENCE &TECHNOLOGY DEVELOPMENT CO., LTO. 86 22 26647265. 
SINO-AMERICAN BIOTECH CO. B6 31 94322501. WATSON BIOMEDICALS. INC. 86 21 65572386 1 Czech 
Republic: 42 1965214 . Egypt 202349 0311 hance: 33134 602424 Gemny: CLONTECH GmbH -496221 
34170 I Greece: 30 1483 1190 . Hong Kong: 8522646 6101 . India: W1 11 N21714 Israel: 91249960595 

Iuly: 39 2 6127621 Japan: 81 6 3U13186 . Kana: 82 2 556 ml1  Malaysia: 6m 771 260B 1 Mexico: 
525 519 3163 The Nnh.rlandr: 31 33 495 W 94 1 Scandinavia: 46 8 149 5W 1 Singapore: 65 715 1284 . 
Spaifloltugal: 34 1 630 0379 Swhmrland: 41 61 272 3924 I Taiwan: 886 2 1202215 . Ihailand: 652 UO 
3805 . Tudtey: 90216385 8321 1 United Kingdom: CLONTECH U.K. Ltd. -01256476500 rev lUO7 

Circle No. 

The ApoAlert CPP32 Fluorescent and Colorimetric 
Protease Assay Kits (#K2026-1, -2, #K2027-1, -2) 
provide convenient means of detect ing CPP32 
act iv i ty.  CPP32 i s  an ICE-fami ly p ro tease  
impl ica ted i n  in i t iat ing apoptosis i n  a var iety 
of systems. 

The  ApoAlert Annexin V Apoptosis Kit 
(#K2025-1, -2)  qu ick ly  and eas i ly  de tec ts  an 
ear ly  apoptosis indicator-the t rans locat ion 
of phosphatidylserine to  the outer leaflet of the 
plasma membrane. 

CLONTECH a lso  o f f e r s  t h e  ApoAlert DNA 
Fragmentation Assay a n d  a v a r i e t y  o f  
apoptos is- induc ing reagents,  inhibi tors,  and 
antibodies. Call 800-662-2566 (CLON) or contact 
your local distributor. 

C L O N T E C H  
N O W Y O U  C A N .  

1020  East  M e a d o w  Circle, Palo Al to .  Cal i forn ia 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 
E-mail: tech@clontech.com orders@clontech.com Internet: http.//ww 

O 1997. CLONTECH Laborator ies.  Inc. 
Readers' Service Card 



I Online I 
banner advertisingI hornSCIIENCE. 
Doubleyounr coverage with 
SCIENCE P3rofessionalNetwork 
and SCIENJCE's Next Wave. 

SCIENCE Professional 
Networkcoffers scientists 
a compreheensive online 
career resocurce including: 

A databasse of all job 
openings iin the print 
version of 1 SCIENCE. 
Interactive?career worksho~s 
hosted by leadingscientific 
and indu~t~tryprofessionals. 
lnforrnationn on SCIENCE-
sponsored Career Fairs. 
A libraryobf previously 
publishedI career-related 
articles. 

An easy-to-iuse search engine 
helps scientitists quickly target 
the most ap3propriatejobs. 

SCIENCEg!s Next Wave 
is an e-zine for scientists just 
siarting theilir careers. 

These caremr-related websites 
offer the adcded exposure and 
recruitment Iresults that only 
SCIENCE Olnline can deliver. 

For more infdormation: 
U. s: GabrieClle Boguslawski 
Tel: (718)) 491-1607 
Fax: (202)) 289-6742 
E-mail: sciennce-classifieds 

Oaaaas.org 

EUROPE: DebSbie Cummings 
Tel: +44 (YO) 1223 302067 
Fax  +44 (YO) 1223 576208 
E-mail: europpean-ads@ 

sciennce-int.co.uk 

JAPAN: Mashhy Yoshikawa 
Tel: ( 4 1 )  31uP33c.~5W' 
Fax: (+El) 3 3235-5852 

AUSTRALIA: Keith Sandell 
Tel: ( 4 1 )  02 922-2977 
Fax: ( 4 1 )  02 922-1100 

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

ENCE Managing Editor: Monica M. Bradford 
Deputy Editors: Philip H. Abelson (Engineering and 
Appi~edSciences):John I. Brauman (PhysicalSciences): 
Thomas R. Cech iBioloaica1Sciences) 

Editorial 
Assistant Managing Editor: Dawn McCoy; Senior 
Editors: Gilbert J. Chin. R. Brooks Hanson. Pamela J. 
Hines, Barbara Jasny, PaulaA. Kiberstis,Linda J. Miller, 
L. Bryan Ray. Phillip D. Szuromi: Associate Editors: 
Beverly A. Purnell. Linda R. Rowan; Letters and 
Technical Comments: Christine Gilbert. Ed~tor;Steven 
S. Lapham, Associate Editor; Charlene King, Assistant: 
Science's Compass: Katrina Kelner. David F. 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, 
EditoriaiAssistant: Candace Gallery, Amy Herda, Josh 
Lipicky. Patric~aM. 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 Culona 
(contributingeditor), Jean Marx. Jeffrey Mervis, Richard 
Stone: News & CommentiResearch News Writers: 
Constance Holden. Jocelyn Kaiser, Richard A. Kerr. 
David Kestenbaum (intern), Andrew Lawler. Eliot 
Marshall. Elizabeth Pennisi, Robert 'Service. Gretchen 
Vogel: Bureaus: Berkeley. CA: Marcia Barinaga (con-
tributing correspondent): San Diego. CA: Jon Cohen; 
Chicago, IL: James Glanz: Boston, MA: Wade Roush: 
Copy Editor: Linda B. Felaco; Contributing Corres-
pondents: Barry A. Cipra, Ann Gibbons. Patricia Kahn. 

Charles C. Mann, Anne Simon Moffat. Virginia Morell. 
Gary Taubes. Ingrid Wickelgren: Administrat ive 
Support: Scherraine Mack. Fannie Groom 

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

Science International: Europe Office 
Editorial: Richard B. Gallagher, Office Headand Senior 
Editor: Stella M. Hurtley. Julia Uppenbrink. Associate 
Editors; Belinda Holden. Editoriai Associate; News: 
Daniel Clery. Editor: Nigel Williams. Correspondent: 
Michael Balter (Paris), Contributing Correspondent; UK 
Editor, Science's Next Wave: John MacFarlane; 
Administrative Support: Janet Mumford, Liz Ellis:Asia 
Of f ice:  Japan News Bureau: Dennis Normile, 
ContributingCorrespondent:China Representative: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 

Electronic Media: David Gillik~n,Manager: Wendy 
Green, Computer Speciaiist: Mark Croatti. Crystal 
Young, ProductionAssociates 

Michael Spinella 
Membership/Circulation Director 

1 MembershipICirculation 
Deputy Director: Marlene Zendell 
Member Services: Michael Lung. Manager; Mary Curry, 
Supervisor: Pat Butler, Laurie Baker. Jonathan Keeler, 
Sherie Jones, Jantell Smith, Representatives 
Marketing: Dee Valencia, Manager: Hilary Baar,Assistant 
Manager: Lauri Sirois. Coordinator; Jane Pennington. 
EuropeManager: Ben Holland. Representative 
Research: RenukaChander. 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 Anaiyst: Connie 
Dang. FinanciaiAnaiyst 
Permissions: Lincoln Richman, Administrator; Emilie 
David. Assistant 

Marketing: John Meyers. Director: Allison Pritchard. 
Associate 

Sales 
Product Advertising: Acting National Saies Manager, 
Richard Teeling: 201-904-9774. FAX 201-904-9701 . 
MidwesffSoutheast: Elizabeth Mosko: 773-665-1150, 
FAX 773-665-2129 .West CoastIW. Canada: Neil 
Boylan: 415-673-9265. FAX 415-673-9267 .UKI 
ScandinaviaiFranceIltalyIBelgiumiNetherlands:An-
drew Davies:(44) 1-457-871-073, FAX (44) 1-457-677-
344 .GermanylSwitzerlandlAustria: 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 Manaqer; Sheila Myers, 
SaiesAssociate 
Recruitment Advertising: Terri Seiter Azie, Sales and 
Production Operations Manager. U.S. Sales: 
Gabrielle Boguslawski,Saies Manager: 718-491-1607, 
FAX 202-289-6742:DarylAnderson, Sales Supervisor: 
Beth Dwyer. Bren Peters-Minnis, Saies Representa-
tives: Eric Banks. Troy Benitez, Sales Associates: 
Kathleen Clark, Angela Panton. Assistants . Ellen 
McGuire, Jennifer Rankin, Production Associates . 
U.K.IEurope: Debbie Cummings. Saies Manager: 
Sabine Lenud. Sales Executive: Michaela Heigl, 
Assistant: (44) 1-223-302-067,FAX (44) 1-223-576-
208 AustraliaINew Zealand: Keith Sandell: (61) 02-

922-2977. FAX (61) 02-922-1100 a Japan: Mashy 
Yoshikawa: (81) 3-3235-5961,FAX (81) 3-3235-5652 

E Published by the American Association for the Advancement of Science (AAAS), Science sewes t s  readers as a forum for the presentation and 
dscuss~onof mportant Issues related to the advancement of sclence, ncludng the presentaton of mlnorty or confllctng polnts of vlew rather than by 
pub~shngonly materlal on whch a consensus has been reached Accordngy, all aricles publ~shedn Sc~ence--ncludnged~tor~alsnews and com-
ment, and book revlews-are slgned and reflect the lndlvdual vlews of the authors and not oflclal polnts of vlew adopted by the AAAS or the ns t l tu~  
tlans w~thwhlch the authors are a f f~a ted  

t# The Amerlcan Assaclaton for the Advancement of Sclence was founded In 1848 and incorporated In 1874 Its object~vesare to further the work of 
sclentlsts, to faclltate cooperatlan among them, to foster sc~ent~ f~cfreedom and responsbllty, to Improve the effect~venessof scence In the pramo-
tlon of human welfare, to advance educat~onIn scence, and to Increase publlc understandng and apprecatlon of the mporiance and promse of the 
methods of scence n human progress 

lencemag.org SCIENCE VOL. 279 23 JANUAKY 1998 



INFORMATION RESOURCES 
9U89CRPlllWSERYICES advertisements); scbm-- @aaas.org (lo 

F w o h E n g e o f ~ , ~ i s a u e s , n e w a d e r s a n d  produd&dsbg) 
renewals, and payment questions, please contact 
AAAS aZ Dankxy, CT: 800-7314939 u WasMnglon, W Q R M 4 T l m l # W I ~  
DC: 202-326-wi7, FAX 202-842-1065. Mailing See w w  96-w of the 3 Januar~,l997 i w e  o 
-:AAAS,P.O.BoxlBH,Dankny,CT08813 ---.--. 
or AAAS Member Setvim, 1200 Nw York Avemre, 
P ( W . ~ , D C 2 0 0 0 5 - O ( h r r U A S P m g m t u :  EDKOmAlbNEWS~ACTS 
2oS326aOo mhnrh 

YklEIfRBWORTcmmcTs Adrlrar:1200NewYorkAvenue,Nw,Washington 
Credit Card: MBNA 1-800-847-7378; Car Rentals: 
Hertz 1-800-654-2200 CDPM45457, Dollar 1-800- -2023ZM!501 FAX202-2B47562 
800-4000 #AA1115; AAAS Travels: Betchart Ex- )Im: FAX 202-371-9227 - ~~~~~~-~~~~ =CF~~I~~%E~~ZYA~: tZ!Qzig% 
Senrices 1 -ZUZ42M417. C h l ~ r ~ ,  IL: 312-360-1227, FAX 312-380-0537 

Bartg Y*: 617-566-7137, FAX617-73e808B 

7074, FAX Zb2882-0816 

MERErADDF(ESSES 
science-editors@aaas.org (for general editorial 
@): --- w - -1: 
s c 4 l W C - ~ . o r g ( k r ~ b t h e ~ : &  
emc-revW@aaas.org (for returning manuscript 
revievs); (fa bodr review 
qua&s); ~ . c o . u k (kr tile Eutirmps 

.ap (*-- 

E-m ;is=: F?&?zEE& 
m Carp#*brd: (23) 1-49-29-09-01, FAX (39) 1 
48- 

Board of reviewing editors 
Frederick W. An 

Children's Hospital, Boston 
Don L. Anderson 

California InsliMe of 
ThrlokxW 

Michael Ashburner 
Univ of Cambridge 

Frank S. Bates 
Unk of Minnesota, 
Minneapdis 

Stephen J. Benkovic 
Pennsylvania State Univ. 

Alan Bemstein 
Mount Sinai H+, 
T o m  

Michael J. Bevan 
Unib! of Washington, Seattle 

Seth Blair 
Unk of Wimsin, Mad'son 

David E. Blwm 
Harvardlnstitutefor 
International Development 

Piet Borst 
The Nelhedands Cancer 
InsliMe 

Henry R. Bourne 
Unk of Califomia, San 
Frandsco 

James J. Bull 
Univ. of olxas at Austin 

Kathryn Calame 
Columbia Univ. College of 
Physkians B S0ipson.s 

Dennis W. Choi 
Washington Univ. School of 
W n e ,  St. Louis 

David Clapham 
Children's Hospital, B o s h  

Adrienne E. Clarke 
Unk of Melbarme, Parkville 

F. Fleming Cnm 
Unib! of W m ,  Madson 

Paul J. Crutzen 
Max-PIandc-Institut fiir 
Chemie 

James E. Dahlberg 
Univ. of W m s i n  Medical 
Sdiwl, Ma* 

Robert Desimone 
National Institute of Mental 
H&, NIH 

Paul T. Englund 
Johns Hqokins Unk School 
of Medicine 

G. Eru 
Ma~-Pk&-Ge~eIkhaR 

Richard G. Fairbanks 
Lam-Dohetiy Earn 
Obsewato!y 

Robert E. Fay 
U.S. Bureau of the Census 

Douglas T. Feamn 
Unk of C a m  

Hany A. Fozzard 
The Univ. of Chicaw 

Roger I. M. Glass 
Centers forDlsease Contrd 

Peter N. Goodfellow 
SmiihMlne Besdwn, UK 

Peter Gruss 
MaxPk&lnsMute~f 
ww-w 

Philip C. Hanawan 
Stanfonl Univ. 

Paul Hmey 
Unib! of Oxfonl 

M. P. Hassell 
Impeial Colege at Silwocd 
Park 

Nobutaka Himkawa 
Unk of T m  

Tomas H m n  
Kardmska InsliMet 

Tasuku Honp 
Kyoto Univ. 

Susan D. lversen 
Unk of Oxford 

Eric F. Johnson 
The Swipps Researd, 
Institute 

Hans Ken& 
Michbn State Univ 

Elliott K i d  
Hamnl Univ. 

Jeffrey T. Kiehl 
N a W  Center forAt-mas- 
pheric Research. Boulder 

Judith Kimble 
UrliL! d Wmsin,  MaMadison 

Stephen M. Kwslyn 
Hawanl Univ. 

Midlael Laearbera 
The Univ. of Chicaw 

Antonio knzavecchia 
Basel InstiMe for 
Immunology 

Nicole Le Douarin 
1nsm m f y o l o g i e  Cell- 
ulaire et Mol6culaire & 
CNRS 

Norman L. Letvin 
Beth Israel Hospital, Boston 

Harvey F. Lodish 
Whitehead InslitUte for 
Biomedical Research 

Richard Losick 
Haward Unk 

Seth Marder 
California Institute of 
Tedrndogy 

Diane Mathis 
InsliM ds Chirnie 
mohWweueStrasbwrg 

Susan K. McConnell 
Stanford Univ. 

Anthony R. Means 
Duke Unk Medcal Center 

Stanley Meizel 
Umi of California, Davis 

Douglas A. Melton 
Hamrd Unk 

Shigetada Nakanishi 
Kyoto Unk 

Kim Nasmyth 
Researd, InsliMe ofMdec- 
ular Pa-, V i m  

Roger A. Niwll 
Umi of California, San 
Francisw 

Staffan Normark 
Swedishlnstitutefor 
lnfecbbus&se Contrd 

Kiyotaka Okada 
Kyoto Unk 

Bert W. O'Malley 
Baylor College of t h k i n e  

Roy R. Parker 
Unk o f A ~ i m ,  T- 

Stuart L. Pimm 
The Unk of Tennessee, 
Krwmi'IIe 

Yeshayau Pocker 
Univ. of Washington, Seallle 

Ralph S. Quatram 
Univ. of No& Cardina, 
chapel Hi# 

Martin Raff 
Univ. College Lrndon 

T. M. Rice 
ETH-H&rggerbeg, Zu& 

David C. Rubie 
Univemitdt Bayreulh 

E M  Ruoslahti 
The Bumham Insb?ute, CA 

GolHried Schatz 
Biazentrurn, Basel 

Jozef Schdl 
Max-Planck-ln&~t Ur 
z ~ ~ m u n s  

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

Terrence J. Sejnowski 
Salk Institute 

Chtistopher R. SomeMlle 
Camegie InsfiMe of 
Washington 

Michael P. Stqier 
Unk of California, San 
Francisw 

Cliff Tabin 
HamnlMedica1School 

John Jen Tai 
Academia Sinica, Taiwan 

Tomoyuki Takahashi 
Unk of Tokyo 

Masatoshi Take'khi 
Kyoto Unk 

Keiji Tanaka 
RIKEN lnsb'm 

David Tlman 
Unk ofMnnesuta, St. Paul 

Robert T. N. Tjian 
Umi of Califomia, Berkeley 

Yoshinon Tokura 
Unib! of Tokyo 

Derek van der Kooy 
U n i ~  of Tomto 

Geerat J. Vermeij 
Unk of California, Davis 

Bert Vogelstein 
Johns Hqokins Onoo(ogy 
Center 

Gerhard Wegner 
Max-Phdr-lnsliM Ur 
P o t m F u n g  

Arthur Wass 
Univ. of Califomia, San 
Fmncism 

Robin A Weiss 
The Inslihte of Cancer 
Research. London 

Zena Werb 
Unk of California, San 
Fmncism 

George M. Whitesides 
Haward Univ. 

Ian A. Wilson 
The s p p s  Researd 
InstiMe, CA 

Alan P. WoMe 
N a b b n a I l ~  o f C M  
He& and Human 
Development, NIH 

MarM Zatz 
Nabbnal lnstitu?e of Mental 
Health, NIH 





Unmatched expertise 

Using its powerful legs, the basilisk 
lizard generates enough speed to 
allow this expert escape artist to 
actually "walk on water." A similar 

by DNA ladder assays. Or perform 
kinetics studies that make it easy to 
discriminate between necrotic and 
apoptotic cells. 

expertise is required when studying Be certain to by our other apoptosis. An expertise that 
Boehringer Mannheim provides. apoptosis products 

For more information on our broad 
Rapidly quantify histone- line of apoptosis products (see table), 
complexed DNA fragments request Tools forApoptosis and 

Save time identifying apoptotic cells CytotoxiciW(1 675 052) from your 
with the easy-to-use Cell Death local representative. Or visit us at 
Detection ELISAPLUs. Detect apoptosis htfpd!biochem, boehringer- 
in 1000-fold fewer cells than required mannheim.com on the internet. 

Additional products for awmsis research 

E A S I E R - T O - U S E  

Internet http://biochem.boehringer-mannheim.com - 102) 9899 7999; m IW m 87: IW 247 a: w 55 11 ffi 3565; canada 1514) 686 7050: (8m) 361 mm; cm w 56 m 22 33 737: m ffi 21 6416 am ~dndla m 7  1 ~12797: m ~apblc (0324) 45 54.58 71.2; - 49 13 82 32; 
Emd +20 2 3356815119; Finland 190) 429 2342: France 04 76 76 30 86; Germany 10621) 759 8545; Gnece 101) 67 40 238; Hong Kong (852)24857596; India 122) 837 0794; Indonesia 62 (21) 520 2820; Israel 972-3-6 49 31 11; Italy 02 270 96209; 
J a w  03 3432 3155; m2512744677 k&tM966483 26W'. ~ ~ 6 0 ( M ) 7 5 5 5 W 9 k i m ~ 5 ) 2 2 7 8 9 6 7 , d l ;  ~an$ lO36)5394911;NnrZer Iand l09 )2764157:~  m234 1 gMgs4: Notway220755 W,PDland(22)360677-87; -71717: 
Rapublk of Ireland 1 800 409041; Russls149) 621 759 8636; Singapas/Phmppinas 65 272 75W: Snuth AMca 1011) 886 24W: Sah Easbn 4 (1) 277 87: M Knm CQ 589 E 9 Z  Spsh (931 201 4411: nB) 424 88 W 9*lhsW 0 41n 93 6161; 
T~IW7367125: lhal land €6 12) 274 0708-13; Turkey 1 349 81 76-79: Ullted I(ingdom 108W) 521 578; USI 18W) 428 5433. O 1997 Boehringer Mannheim. All Rights Reserved. 

Circle No. 25 on Readers' Service Card 



TI. 

In the 21st-

universitit 

innovation ana creators or lnrellecrual caplrru rnan e 

T h e  Merrill Lynch Forum will award $150,000 in grants to  recent 
Ph.D. recipients from universities worldwide. Top prize is $50,000. 

believe t 

ncubator! 
. 1 . I  

lobal ecor 

: more in 
r '  I1 

endent psInel of di! 

,r the direc 

stinguishe 

xion of b 

hat 

i of I 

:ver 

century g 

:s will be 
J . 

:d scientists and 

lichael Schrage, 
Kesearcn nssoclate of the MIT Media Lab, will judoe the 

:urs, unde 
, . 

entreprenc 
n I i 

.. 

i to , 
ace 

L 

efore. The 

icourage 1 
- 1  .c 

: Innovatis 

'h.D. canc 
&I. .!- >!.. 

on Grants 

Iidates to c 
. . . .&. ..- .. 

; Competi 

sxplore thc 
I... 1- - 3  

.tion seek! 

s marketpl 
I!&!-- -.. 

competitic 

John Se 
-. 

lief Scientis . - t, Xerox Cc 
,-.--.ely Brown,- - - . 

I )*r-rtnr, Xerox l'aio Alto Kesearch Center (IJAKC) 

wards, wir 

id  ventur 

lners will 

,e capitali 

meet with 

sts to dis 

I leading e 

;cuss thei 
hairman, V( 
and Formc 
I(,,, 

KK. Cheng, M.D., CI 
ent Company Limited 

xkL dLvckExchange of Hong 

John DI 

rntreprene 

r work. 1 
inning ca 

ceive $5,0 
ndidates' 

100 Innov; 

university 

ltion Grar 

ents will 2 

1 

I\"'. 5 

'erkins C ~ L  

~Idings,Inc 

-
oerr, Partnc 

%on, ED 

-
:r, Kleiner I 

Esther I venture Hc 

Peter G 
Foundat 

ina 

ion 

are 

:,President:,The Rock:efeller 

CEO, Hur 

-. - -

igineerini 

etween Ja 

;who suc 

lnuary 1, 

defend a 

~d May 3 
dissertat 

1, 1998 Wdiam 
Genome JLlmLCS, I 

I Haseltine 
. c-!.--..1 

irman & nan 

igible to enter thc 

in Septe 

ition. Aw 

98. Appl 
t . 

,ards will be 
tnd 

the 

lI1C. 

hnology CI 
3 comper 

tmber, 19 
? t ry  ~ n r o r m a t l o n -can be obtained rrom I 

arkoff, Tec 
ues 
*. 7,. . 

John M 
Erk El;

inounced 
. r 

ications 2 

1 P 

~rrespondent,The Net 

Edward mcmnlev. rreslaent. E.M. Warburr. Pincus 
or  & Coml d. 

:all Arati PI f 7 
Raychen 

3rum Wc 
a e-mail 

:b site at 

to Innov 

OR1JM. 

lational, Lt 

'h.D.. Chie 

0' 

7Officer, 

pany, Inter1 

The Merrill Lynch Forum seeks to create a more vibrant marketplace or ideas, 
bringin er leadin 

nce in te 

kg expert 
:chnolog 

s to con! 
y, econo: 

sider anc 
mics, gec 

1 explore 
)politics 

issues o 
and bey 

f worldvr 
ond. 

ridetogeth 
nporta 

ul-/-/a mernll i.yn.yncn cc ca.,mc. Circle No. 43 on Readers' Service Card 



--

that will best 
scienti/icand engineering &;it se: 
it's S i m p l o t  bv a mile." 

P a Y r W w E x m m ~  
SHOW OFF YOUl awrrlm 
Add your Sigmaplot graphs to lab notebooks, reports, slides, 

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 applicationsusing cut and paste, OLE 2, or exaorts to 
and advanced data analysis capabilities with Excel for a more EPS, TIFF,JPEG and other graphic fileformats. 
powerful data analysis solution. 
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shelf for our newly published 
collected works. 



Fragment Analysis Mutation Analysis 

Stop waiting for an affordable automated system. It's here. The ABI PRIS~P310 Genetic Analyzer expands upon 
proven f i r  technology. Yet it's 01111- half the price of our ABI P R I S ~ P ~ ~ ?system And it's so easy to use, you'll save on 

training, labor, and operating costs, too. 


You don't need a dedicated technician. The f i I  PRIS\.l310 is designed so that multiple users, labs, and departments 

can easily share the system. And that makes it even more economical 


Find out how cost-effective automated DUA sequencing can be. Call your local PE Applied Biosystems representati~~e, 

or visit our Web site. 


he ABI Pnlsnl310 system. Affordable t e c h 0 1 0 ~  from pE Applied Biosystems 

the most trusted name in automated DVA sequencing. Europe Lanaes Germany Te 49 (0)6103 708 30'  Fax 49  1016'03 708 310 


Japan Tckvo, Jacan Te (0471 380-8500 Fay 10471 380-8505 

Lat in  America Mexco C t y  Mexco Te 52-5-E5'-7077 Fax 52-5-593-E225 

Un i ted Slates Foster i l l y ,  US Te1 1-800 345-5224 Fax (650) 572-2743 

Austral ia Yebour-e, Auslral~a Te 1 800 033 747 Fax 61 3 9212-8502 
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