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Restriction Enzymes ftom New England Biolabs set the standard for consistency, reliability and value. 
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At New England Biolabs, we appreciate that your research is important and demands 

the very best reagents. There is no room for compromise. As the only supplier that 

focuses on basic research and the discovery and production of essential enzymes 

for the manipulation of DNA, we truly understand the needs of scientists. 

When your research is on tbe line, cBoow Restriction Enzl(Qles froRl 

New England Biolaba Baw enzymes at a Iw#N price. 
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recombinants. CumUy, a total of 247 
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To Use R&D Systems' 

Apoptosis Reagents 
from the home office in Minneapolis, MN 

10. Measure cell proliferation and viability 1 
MTT Cell Proliferation/ViabiIityAssay 

9, Measure phorphatidyl serine exposure on c 
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COVER Initial stage of Pseudomonas aemginosa biofilrn formation on 
"'Ir Sc' /rze an explant of human lung tissue. Green shows P. aemginosa, tagged 

with a fluorescent protein, on the epithelial surface (red-light rnicro- 
scopic image).The bacteria (2 to 3 pm long) form microcolonies in the 

www.sciencemag.org intercellular junctions around injured cells. A special section on 
microbes, immunity, and disease begim on p. 1301. [Image: P. Singh, M 
Parsek,T. Moninger, E. P. Greenberg, University of Iowa] 
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The new Amersham Pharmacia Biotech web site is up 

and running. It's like no other site you've ever visited in 

Life Science. 

Look at the WebCat,  our  on-line product catalogue, w h c h  

contains all our latest product ~nforrnation. And, because t gets 

updated the Instant we've got someth~ng new for you, you can 

always be sure t is the very latest. 

To help you on your way, we've also ncorporated an advanced 

Search functon that speeds you t o  the lnforrnat~on you are most 

lhkey t o  need A c c k  on the "Related' button on a page w take 

you dlrectly t o  techn~cal documentaton, appl~cat~on notes, FAQs 

and any other related subjects 

If you don't happen t o  find the answer you need In any o f  the 

above, you can always e-mail your enquir~es t o  our  Technical 

Support help-desk and we'll get back t o  you w ~ t h  the answet- 

These are just some o f  the features. 

Log on now and dscover 
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I Nucleic Acid Labeling Made Easy I 

M ~ S  
Label IT" Nucleic Acid Labeling Kits are now - available with Cy3" and Cy5" dyes. 

I versatile: Iabel your nucleic acid with Rhodamioe, sadable: Label virtually any concentration of DNA 4 
Fluorescein, ~ikxin, Biotin, AND NOW Cy3 and a RNA without destqhg Pur sample, and get 
Cy5 dye8 using just a single reagent. quantitative mwries of labeled product. I 

Fast Purlled, labeled DNA or RNA is obtained in less mciat: ?he Labsl IT Reagents can add at least 
than 2 hours. one label per 10 base pairs of DNA. I 

ust mix the label IT Reagent with your 
From Now On 
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J w "  Takara shw Ca., Ltd. 81-775-437247 
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L&eI IT is a registered trademark of MvuJ Corporation. 
Cy3 and Cy5 ue trademarks ofAmcnham Phvmach Biotech. 
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RAPID PARENT BODY FORMATION 
Meteorites are classified either as undif- 
ferentiated, which represent the most 
primitive components of the early solar 
system, and differentiated, which repre- 
sent fragments from larger parent bodies 
that have undergone additional heating 
and differentiation. All meteorites initially 
formed from melts, and it was suggested 
in the 1950s that the heat source for this 
melting was the decay of radiogenic nu- 
clide aluminum-26 (26Al). Recently, evi- 
dence for 26Al was found in undifferentiat- 
ed meteorites, but not in differentiated 
ones. Srinivasan et al. (p.1348; see the news 
story by Stokstad) have found evidence for 
26Al in a differentiated meteorite, Piplia 
Kalan, with a measured formation age of 
about 4.6 billion years that fell in India in 
1996. The presence of 26Al in Piplia Kalan 
suggests that its parent body (inferred to 
be the asteroid 4 Vesta) accreted, melted, 
and differentiated within 5 million years 
after the formation of the solar system. 
This result would indicate that planetesi- 
mal formation was very fast and would re- 
duce the possible time scales that should 
be considered for at least our solar system. 

MAGNETORESISTANCE VIA 
ELECTROCHEMISTRY 

Although much recent attention in mag- 
netic sensing has focused on spin-depen- 
dent magnetoresistive (MR) materials 
(which change resistance in a magnetic 
fields), bismuth metal does so simply be- 
cause its electrons can travel faster in an 
applied field in induced cyclotron orbits. 
Thin films are needed for applications, 
however, and good quality films that do not 
scatter the electrons have proven expensive 
to fabricate-ultrahigh vacuum processing 
conditions are needed. Yang et a1 (p. 1335) 
now show that electrochemical deposition 
can create large-grain films that can be an- 
nealed into single-crystal films; both exhibit 
good room-temperature MR properties. 

GIVING NANOTUBES THE PUSH 
Motors are the common way to convert 
electricity into mechanical work, but for 
many microscopic systems, electrome- 
chanical actuators, in which an applied 
voltage creates a mechanical strain in ma- 
terials such as ferroelectrics or conducting 
polymers, are a simpler alternative. Baugh- 
man et al. (p. 1340; see the Perspective by 
Inganb and Lundstriim) show that single- 
wall carbon nanotubes may be a promising 
actuator material. Charge injection and 
depletion into parallel sheets of nanotube 

"paper," separated by an insulating layer 
and immersed in salt water, led to large 
deflections at low voltages (typically 1 
volt) as one sheet expanded and the other 
contracted. Because the nanotubes on the 
inside of the sheets likely experienced lit- 
tle charging, the work densities produced 
by even smaller nanotube assemblies may 
be substantially higher. 

FAST CRACKS 
When cracks travel through a material, the 
speed at which they proceed has long been 
believed to be limited by inherent proper- 
ties of the material, that is, to be slower 
than the speed at which shear waves can 
travel. Rosakis et al. (p. 1337) show that 
crack growth in a brittle polyester resin pro- 
ceeded at speeds faster by a factor of near- 
ly the square root of two times the materi- 
al's shear wave speed. Similar processes 
may be observed in earthquake events. 

MAC!!!! rWD HIGH- r. 3 - 
SUPERCONDuCnvm 

The origin of high-temperature super- 
conductivity is controversial. To help 
address this problem experimentally, 
Dai e t  aL (p. 1344; see the Perspective 
by Scalapino) have made comprehen- 
sive neutron scattering and nuclear 

magnetic resonance measurements on 
cuprate supe~ductors  (YBa,zCu30G,J 
with various amounts of doping. They 
find good qualitative agreement be- 
tween the thermodynamics of the 
magnetic fluctuations and the elec- 
tronic specific heat These results pro- 
vide evidence for magnetism being the 
driving force behind high-temperature 
superconductivity. 

SETTING UP THE SPINDLE 
The small guanosine triphosphatase Ran 
regulates import and export of RNA and 
other macromolecules across the nuclear 
membrane. Two reports provide evidence 
for a new role of Ran in the regulation of 
the formation of the mitotic spindle (see 
the news story by Pennisi). Wilde and 
Zheng (p. 1359) report that either wild- 
type Ran in the active, guanosine triphos- 

phate (GTP)-bound form, or a mutant, 
activated form of Ran stimulated the for- 
mation of microtubule asters when added 
to  Xenopus egg extract. Formation of 
asters associated with added sperm cen- 
trosomes, as well as independently of the 
sperm nuclei, were both observed. Ohba 
et al. (p. 1356) altered Ran function by 
manipulating the RCCl protein, a nu- 
cleotide exchange factor for Ran. Deple- 
tion of RCCl from Xenopus egg extracts 
reduced formation of asters. However, 
addition of RanGTP to such extracts re- 
stored aster formation. Thus, Ran, which 
is apparently released from the nucleus 
as mitosis is initiated and the nuclear 
membrane breaks down, promotes poly- 
merization of microtubules and spindle 
formation. Consistent with such a role, 
the Ran-binding protein RanBPl and the 
RanGTPase-activating protein RanGAPl 
are localized to the centrosome and mi- 
totic spindles, respectively. 

IMPROVING SURVEILLANCE 
Major efforts are being made to treat or 
prevent cancer by manipulation of the im- 
mune system. "Cancer vaccines" could 
theoretically boost an individual's im- 
mune system by making the immune sys- 
tem highly reactive to any existing tu- 
mors. However, to develop a vaccine, anti- 
gens generally need to  be identified. 
Methods exist to identify tumor antigens 
that bind to major histocompatibility 
complex (MHC) class I. Wang et al. (p. 
1351) have now devised a method to find 
antigens that bind to MHC class II pro- 
teins. With specific knowledge of which 
tumor peptides the MHC proteins present 
to T cells, vaccines, and .treatments could 
be designed to take advantage of the pa- 
tient's own immune system. 

BRCAI AND ESTROGEN 
SIGNALING 

The protein encoded by the breast cancer 
susceptibility gene BRCA7 has been impli- 
cated in general cellular processes such as 
DNA repair and transcription, but its role in 
tumorigenesis remains unclear. In experi- 
ments with transfected cancer cells in cul- 
ture, Fan et a1 (p. 1354) show that BRCAI 
inhibits estrogen-induced signaling by 
estrogen receptor* and blocks the recep- 
tor's transcriptional activation function. 
These observations suggest a hypothesis 
that can now be tested in animal models- 
that BRCAI functions in part to suppress 
estrogen-dependent transcriptional path- 
ways related to breast epithelial cell growth. 

CONTINUED ON PAGE 1235 
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CLOSING THE LOOP ON 
CHOLESTEROL 

Cholesterol is enzymatically degraded in- 
t o  bile acids t o  prevent accumulation of 
fat in the body. These cholesterol by-prod- 
ucts not only clear dietary fat from the 
body, but are also known t o  somehow 
regulate cholesterol metabolism and bile 
acid transport in the digestive system. 
Parks et aL (p. 1365) and Makishima et aL 
(p. 1362) report that bile acids may con- 
t ro l  these two physiological processes 
through an orphan nuclear receptor called 
the farnesoid X receptor (FXR) (see the 
Perspective by Gustafsson). When bound 
to  bile acids, FXR can interact with anoth- 
er nuclear steroid receptor. This complex 
can control  the transcription o f  two  
genes, one that encodes a regulatory en- 
zyme of bile acid synthesis and one that 
encodes a bile acid transporter protein. 
Hence, nuclear bile acid signaling may 
regulate cholesterol homeostasis. 

IN SERIES AND IN PARALLEL 
Microbial enzyme complexes are responsi- 
ble for the synthesis of natural products, 
including important polycyclic antibiotics 
such as .tetracycline. These compounds 
generally are constructed from simple two- 

and three-carbon units that are joined in 
repetitive linkages, modified by hydroxyla- 
tion or reduction, and then cyclized. The 
complexes fall into two classes: In one, seri- 
ally arranged enzyme active sites are highly 
specific for substrate and different modifi- 
cation reactions are enacted on each unit 
added, and in another the growing polymer 
is cycled iteratively around a core of rela- 
tively nonspecific active sites. Kennedy et 
aL (p. 1368) find that the cholesterol-low- 
ering drug lovastatin, a fungal natural prod- 
uct, is made using a combination of these 
serial and iterative modes. 

STICKING WITH h 
All eukaryotic cell surfaces display proteins 
and lipids that are decorated with carbohy- 
drate moieties. This modification is particu- 
larly critical for molecules involved in cell 
adhesion. Keppler et a1 (p. 1372) show that 
in hematopoietic cell lines, the addition 
of sialic acid residues to  specific cell sur- 
face molecules depends on an epimerase 
that regulates sialic acid biosynthesis. 
Epimerase activity was required for the 
binding of adhesion molecules to  leuko- 
cytes.  pim me rase expression may therefore 
regulate cell activation and adhesion 
events in the immune system. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  

Evaluating Evidence of Ancient 
Animals 

The full text of these comments can be seen at 
www.sciencemag.org/cgilcontent/fulv284/5418/1235a 

A. Seilacher et aL (Reports, 2 Oct. 1998, p. 80) studied "bedding plane features" in "the 
Mesoproterozoic Chorhat Sandstone" of central India. They interpreted these trace fos- 
sils "as the burrows of wormlike undermat miners," which suggests that "triploblastic 
animals existed more than a billion years ago." 

V. Rai and R. Gautam comment that "these markings are more likely pseudo-trace 
fossils or casts of some megascopic algae, for several reasons," and note that they have 
found fossils of Grypania species of algae from the same beds, "a little higher up in the 
succession. ... " 

In response, Seilacher et al. "agree that pseudofossils are a major problem in Pre- 
cambrian paleontology," but state that the structures described in their report "do not 
fall into the morphospace and tapofacies of macroalgae such as Grypania, or of shrink- 
age cracks, or of any other known physical structures." They "look forward to  new radio- 
metric ages from ash beds, currently being determined by other groups." 

Role of Ceruloplasmin in C e h -  The full text of these comments can be seen at 
lar Iron Uptake: Addendum www.sciencemag.org/cgi/content/fulV284/5418/1Z~5h 

C. K. Mukhopadhyay et al. (Reports, 30 Jan. 1998, p. 714) found that ceruloplasmin (Cp) 
increased "iron uptake by HepG2 cells." Cp synthesis was transcriptionally regulated. 

In an addendum, P. L. Fox et aL (co-authors of the report) note that the "anti-trans- 
ferrin receptor monoclonal antibody H68.4 [which was used in the report] is not the 
preferred reagent for determining the role of the receptor in iron uptake by intact cells," 
and they thank 1. S.Trowbridge for raising the issue. Control experiments with a more ef- 
fective antibody, 4216, support the report's original findings. Their complementary 
studies "provide compelling evidence that Cp-stimulated iron uptake is transferrin- and 
transferrin receptor-independent." 

Europe's Most 
Trusted EL ISA 

Validated for Human 
Serum and Plasma 

One or  two plate ELlSA format 
Manufactured under strict 
IS09001 guidelines 
Lot- to- lot consistency 
Use of F(ab)', fragments 
Well referenced in  literature 
Standardized to NlBSC (when available) 

Individual production lots were analyzed 
using 4 levels of control specimens according 
to standard protocol. Inter-lot CV for all 
controls ranged from 5.1-6.6% for 1FN-y and 
3.1-8.7% for TNFa. 

For research use only. 
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I High-Performance Dialysis- 

I d '  

Slide-A-Lyzers MlNl 
Dialysis Units 

Slide-A-Lyzers Dialysis Cassettes 

Introducing 
our smallest 
breakthrough yet. 
Pierce Slide-A-LyzerB MlNl Dialysis Units 
quickly and efficiently dialyze samples as 
small as 10 PI. 

100% Leak Tested: Soon-to-be patented design 
prevents wicking around the membrane that can 
occur in homemade devices. 

Excellent Sample Recoveries: Slide-A-Lyzerm MlNl 
Dialysis Units generally recover 9-10 HI after dialysis 
of a 10 pl sample. 
Drastically Reduced Dialysis Time: In less than 
10 minutes, 100 HI of pH 2.8 buffer is converted to pH 
9.4 dialyzing against a liter of bicarbonate buffer, pH 9.4. 

Ready to Use: No membrane treatment or assembly is 
required. Caps are provided to seal each unit to prevent 
evaporation and airborne contamination. 

TNsl the entire family ol Mrce 
Dhtysis Products. 
Slide-A-Lyzels MlNl Dialysis Units 

Very economical and very fast 
Perfect for small (10-100 pl) samples 
Excellent sample recovery (90-1 00%) 

Slide-A-Lyzels Dialysis Cassettes 
95%+ sample recovery 
Very high surface arealsample volume ratio for 
rapid dialysis 
For 100 pl-15 ml sample sizes 

Snakeskin" Dialysis Tubing 
Veryeasy to fill: The first truly tubular dialysis tubing! 
Veryeasy to use: No preparation or presoaking 
necessary 
Veryeasy to dispense: Snip what you need 
For 15-100 ml sample sizes 

C For detailed technical information, visit the Pierce web site at www.piercenet.com. 
Call 800-874-3723 or, outside the U.S., 815-968-0747 for the name of your local distributor. 
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3747 N. Meridian Rd. PO Box 117 Rockford, IL 61 105 U.S.A. Tel: 815-968-0747 Fax: 815-968-7318 

Technical Assistance E-mail: TA@piercenet.com Customer Assistance E-mail: CS@piercenet.com Internet: http://www.piercenet.com 
O Pierce Chemical Company, 1999. a Perstorp Life Science Company 
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he Chemdex Marketplace is the best way to 
~uy biological and chemical reagents online. 
Ve are adding lab supplies, instruments, and 
quipment to create a convenient one-stop 
ource for all your laboratory needs. 

@hen you purchase online with Chemdex, 
YOU can: 

Buy from the suppliers you know and trust 
Find what you need q 
precision search engi 
Order from multiple su ne 
electronic order form 

0 Rely on world-class customer service 

the Chemdex Marketplace 
ay at mnm.chemdex.com. 

itreamline your purchasing 

.hemdex procurement solutions go far 
leyond our Web site. Our e-commerce 
lchnology can be integrated into your 
ompany's current systems and customized 
3 match your existing business rules. 

'hemdex procurement solutions feature: 
Custom pricing and catalog views 
Electronic requisition routing and approval 
Summary billing and consolidated reporting 

et Chemdex streamline your organization's : 
iurchasing process so you can focus on what's 
nportant - research and development. 

To learn more about our custo 
procurement solutio 
call 1-888-810-4732 
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Finallv. a transfection reagent that ma 
I ' 

Introducing 
w 

GenePORTERTM reagent, which 

.kes you 
I 

smile, every time! 
- 

incorporates direct hydrophilic Gene PO RTE R conjugation (Dm) technology,' is the 
Transfection Reagent late" h0vati0n h"" the lab of b. 

Philip Felgner, inventor of lipofection. 
In a variety of cell lines, GenePORTER reagent consistently delivers higher 
levels of transfection than any other commercially available product. This 
robust reagent performs in a wide range of conditions, including different ratios 
of plasmid and reagent. GenePORTER reagent is easy to use and does not Cell Type 
require enhancers or special handling of cells, saving time, cost, and reagents. I 
Order GenePORTER reagent today. The results will make you smile. The P-gal expression plasmid was delivered into cells using - GenePORTER or competitor's transfection reagents. Each 

manufacturers protocol was followed. A colorimetric assay was 

wenePORTER1 used to measure p-gal expression 48 hours after transfection. 

Transfection Reagent 
75 reactions (0.75 ml) T201007 
150 reactions (1.5 ml) T201015 g Wizm* Expression Vectors 

750 reactions (5 x 1.5 ml) T201075 Call for a brochure dr visit our web page 

To Order: 888-428-0558 
Fax: 619-623-9494 

10 190 Teleris Court, San Diego, CA 92 12 1, USA 

F- 
~ w ~ w m s  ' Check out the Gene Jherapy Systems web site @ 

w P w w v * -  "A a&&- . ,, cam 
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he Most Co..rprehensive ,,,Lectior. 

.f Human Cytokine Gen~s Is "-++ Before Your Eye< 

Genr 

Monitor the differential expression of hundreds of characterized genes simultaneously 

Approximately 400 genes encoding cytokines, chemokines, interleukins, growth factors, 

receptors and more - spotted in duplicate on nylon membranes 

Utilizes standard molecular biology techniques and equipment 

SIGMA 
G E N O l j Y I  

SiirnaCenosys, he Wwdlands, Texas, Phone: 877-260-0763 or (281) 363-3693, ginformation&ial.com 
CarnMdge, U.K., Phone: (t44) (0) 1223 83W00, gem@genosys.rn.uk 

Hokkaido, Japan, Phone: 81 133 73 5005, gems&mqs.co.jp 
www.Qenosyj.Com 

These products have been manufactured by Sima-Genosp wing recombinant DNA supplied by R&D Systems. 
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The Long-Read Tower" 
Automated DNA Sequencing System. 

The smartest way to get results. 

> .  

Two sequencers in one.. . . sounds pretty smart, doesn't it? 

For optimum flexibility, the 2-dye Long-Read Tower 

is the smartest choice in automated DNA 

sequencing today. 

... 

flexible and &st 

400 bases in just over 30 minutes with the i 
-I . 

standard MicroCelm cassette or 1000 bases in ?$ 
,. . - 

under 4 hours with the new Long-Read L? C 
MicroCelm cassette. 2~ - .  -3 

6 
\i 

Disposable MicroCel cassettes are filled and - > +  

I .  j 
polymerized in under 4 minutes and run at least .; 

-4 ', 

3 times h t e r  than comparable competitive systems. 
<: ,>: 

.L ! 

Powerful Analysis Software 

A palette of software analysis tools simplifies - . 
* ,  

data interpretation, storage and reporting. : 
I I 

. ir 

Value 

Contact your local VGI representative to discuss 

one of our very smart purchasing options. 

1000 bases i n  under 4 hours 

For research purposes only. Not for use in diagnostic procedures. 
Circle No. 19 on Readers' Service Card 

1 How smart is the 
I system? Very. 

For example, Geneobjects 
software is based on the 
bright idea that it's a lot 
more useful if it thinks along - 
with you. For example, you 
can compare a sample's 
sequence to  databases with 
thousands o f  possible 
matches. In seconds, the 
software will identify 
the best fit. What's more, 
databases are optimized 
for HLA sequence-based 

I 
typing, HIV genotyping 
and HW applications. 
If the system 
by Visible Genetics sounds 
extraordinarily smart, it is. 
And it comes at an equally 
attractive, intelligent price. 

I 
Give us a call and we'd 
be pleased to  arrange a 
demonstration. 

I 

I 700 Bay St.. 11 000 
Toronto. ON Canada M5G 126 

N. America: Tel. 416-813-3240 
f i x  41 6-81 3-8262 

Toll Free: 1-888-463-6844 

Eump: TI,. 33 (0)1 60 87 13 M 
f i x  33 (0)l 60 87 13 01 

'For research purposes only. Not for 
use in diagnostic procedures. 

GPS Coordinates: N 43" 39.530. W 079 2.3.190. I 
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PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius Mastercycler@ gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20°C to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. 

J J  i. T V i  i. 

Experimental determination of optimal annealing temperature. 
The calculated primer annealing temperature was 56S°C, the 

The Mastercycler@ personal is designed to meet personal actual annealing temperature is 63.5OC. The ribosomal spacer region 
applications. Its 25-position all-in-one universal block of mycoplasms from H9 cell cultures was amplified. 
holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 

'PCR (Polymerase Chain Reaction) is prote*ed by patent. The patent is held by Hoffrnann-La Roche. 
plate in a 5x5 grid. Practice of lhe patented polymerase Chain Reaction (PC@ pr~~eas requires a license. 

The Eppendorf TMmd Cyclers are Authorized T h m d  Cyclers and may be used with PCR licenses 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 

available hwn the perkin-Elmer CorpwaNon. Tbi r  we whir Auil~rized ~ieapnb also pmvides a limiled 
PCR license in accordance with lhe label rights accompanying such reagents. 

between both  asterc cycler models. 

Circle NO. 10 on Readers' Sewice Card eppendorf 
Eppendorf - Netheler - Hinz GmbH .22331 Hamburg . Germany . Phone (+49) 40-53801 -0 . Fax (+49) 40-53801 -556 

website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 
Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 

website: www.eppendorfsi.com . e-mail: eppendorf@eppendorfsi.com 



High throughput PCR. 
Within budget. 

Without comprdse. 

Relia hle performance 
I 

The new Dual 384-Well GeneAmp" PCR System 9700. 
You don't need more bench space to get higher PCR throughput. With a 

dual 384-well sample block, the GeneAmp" PCR System 9700 gives you 800% 

more sample capacity without a bigger base footprint. 

4 
That means you can run 768 samples in just 1351 

square centimeters. And you can do it with the reliable 

thermal performance, intuitive programming, and afford- 

-$ ability that make the GeneAmp PCR System 9700 the 
Interchangeable 
blocks make it 

best price-performance value in thermal cycling today. eav the c a ~ a b i l i ~  to wpand of 
The new Dual 384-Well GeneAmp PCR System 9700 the GeneAmp PCR 

is ideally suited for a wide range of applications and is System 9700 

.I Authorized for PCR. In addition to the new dual 384-well sample block, the 

system accommodates standard 96-well sample blocks and other formats as 

they become available. 

So, get more PCR per square centimeter. For information on the 

Dual 384-Well GeneAmp PCR System 9700, call PE Applied Biosystems at 

1-800-345-5224. Outside the U.S., contact your local sales representative, 

or visit our website at www.perkin-elmer.com. 

?E Applied Biosystems 

Europs Lanpcn. Germany Tel 49 (0)6103 708 301 Fax. 49 (0)6103 708 310 J l p l n  Tokyo. Japan Tel: (047) 380-8500 Fax. (047) 380-8505 L l t i n  Amsrica Miami. Florlda Tel: (305) 6704350 Fax. (305) 670-4349 A u d n l i a  Melbourne. Australla Tel 1 800033 747 Fax: 61 3 9212-8502 

GeneAmp is a registered trademark of Roche Molecular Systems. Inc. Perkln-Elmer PCR reagents a n  developed and manufactured by Roche Molecular Systems. Inc.. Branchburg. New Jersey, U.S.A. The PCR p W S i S  covered by Patems 

Roche d by Hoflmann-la Rack, Inc. and F. H M m - l a  Roche Ltd. Peln-Elmer is a widered tndemark and PE ml'kd Bimystems. PE, and Qplikd Biasystems a n  Mdemahr of l he  Pelknflrner C o w m a n  PE Appl~ed Bio@ms denlaps and 0 m a n ~ u r e s  m produns ~n accordant wim me IS0 rn quallv s w r n  nquinments 
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Now, Accelerate Complete 
Sequencing of cDNA and 
Genomic Clones Without 
Primer 

Here's How It Works. 

Simply incubate your target DNA in any vector with 
an EZ::TN Transposon and the EZ::TN Transposase 
provided ih the kit for 1-2 h.Then stop the reaction, 
transform competent E coli cells with an aliquot of 
the reaction mixture, and plate on media that select 
for the vector containing the target DNA and for 
the antibiotic resistance encoded by the EZ::TN 
Transposon used. A single reaction will generate 
a population of up to  millions of DNA sequencing 
template clones, each with a randomly-inserted 
EZ::TN Transposon.Then, rapidly determine the 
complete sequence of the target by using the 
primers in the kit to sequence bidirectionally from 

I the primer-binding sites on the EZ::TN Transposon. 

OuDlde of the U S contact the dsbibutor In your coudnl, or call 6W258-3080 or fax 608-25&3088. ARRmullkaun: 54-1-822-8164, luamuu: (02)9540-2055. 
lvmrc 0222-74MO-180.8sruol: 045-532-7755. IMLu 021-592-6642. CuDc BW661U31. Fuuo: 3-6822-758. Rur: 1-30-4639W. Gwurr:  5152-9020. 

E . T N l n r a d o n K b d r r h P d p m d u m v e d b ~ p p n o ~ u u d m d  ~ ~ n t h e U U d n d a h r n r x m u i a . P u r c b d ~ p m d ~ k . ~ m m p M i e d b a  
I ~ m b d  nonaclvrm li- & rhc purchaser m use the purchased pmdua(sc ly  br IY. rclnce research. No I b n u  kr y ah., *Id d use a lmnunrq undr 
w p r a t c o v s r l r r w a h r u w b * d * r & a ~ m d i d b l h d c o f h d u ~ I ~ o n I l ~ m u r c a d u a & u r a a h e r ~ I I * ~ ~ a  

The EZ::TN Insertion System: 

-Yields More InsertionsThan Any Other 
System -About 1 o6 Per pg With A 6-Kb 
Plasmid Target. A single standard reaction 
generates more than enough insertion clones 
for complete sequencing, even with large target 
sizes or  limited quantities of target DNA. N o  
CsCl purification of target DNA is needed. 

- Generates InsertionsThat A- More 
Random Than Other Systems. This permits 
you t o  close all sequencing gaps. 

- Uses The Simple Cloned Single- 
Polypeptide EZ::TN Transposase and 
Simple EZ::TN Transposons. The only 
requirement for m : T N  Transposon DNA 
is that it be flanked by specific 19-basepair 
sequencb recognized by the EZ::TN Transposase. 
Other systems require a complicated 
transposase enzyme consisting of multiple 
polypeptides and transposons with larger 
recognition sequences.A simple system means 
better results and fewer problems.You can use 
an EZ:TN Transposon provided in the kit, 
design a custom transposon, or choose from 
a growing variety of EZ::TN Transposons with 
different drug-resistance markers and other 
features available from Epicentre. 

- Has Many Uses Besides Sequencing. 
The unique properties of the EZ::TN lnsertion 
System enable experiments using artificial 
transposons with different selectable or  
screenable markers, priming sites, promoter 
regions, o r  a variety of structural genes, 
control elements, or other sequences. 
You can also use artificial transposons t o  
generate mutations or gene "knockouts". 

To l ea rn  m o r e  a b o u t  t h e  EZ::TN 
I N S E R T I O N  SYSTEM, c o n t a c t  
EPICENTRE o r  visit our WEBSITE at: 
www.epicentre.comltransposomics.htm 

CALL ABOUT 
A LIMITED-TIME 

INTRODUCTORY PRICE! 

;.!.(&+, Ep/CENTRE 
.>>~+FS 
vm':':ga v ... when you need to be sure of the quality :*-*. 
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TRY OUR eCOM M ERCE SOLUTION @ www.sigma-aldrich.com 
EASY ON-LINE ORDERING A TOTAL INFORMATION RESOURCE 

Because we are a manufacturer, we offer 
not only quality products but the technical 
knowledge and support to back them up. 

Over 90,000 on-line MSDS's 
Over 2 million on-line Certificates 
of Analysis 
Thousands of data sheets and 
technical bulletins 

The Sigma-Aldrich PipeLineTM ecommerce 
system offers simple, on-line access I 

to over 200,000 products from the 
Sigma-Aldrich brands: Sigma, Aldrich, 
Fluka, Supelco and Riedel-de Haen. 
Now you can place multi-brand orders 
for biochemicals, chemicals, equipment 
and laboratoly supplies from all of 
our brands in a single transaction. 

FIND WHAT YOU NEED FAST 

With eight different ways to search, 
including product name, product number, 
CAS number, molecular formula and 
structure, pinpointing products is a snap. It will make your job easier. SIGMA-ALDRICH 

3 0 5 0  S p r u c e  S t r e e t ,  S t .  L o u i s ,  M O  6 3 1 0 3  8 0 0 - 5 2 1 - 8 9 5 6  o r  3 1 4 - 7 7 1 - 5 7 6 5  
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Synthetic 

Operon's 
Cornucopia of Modifications 

Operon Technologies is pleased to offer a cornucopia of modifications available with our custom 
oligonucleotides. For applications that require fluorescent labels, we offer many dyes, including 
HEX, TET, 6-FAM, TAMRA, ROX, Cy3, Cy5, Oregon Greena, and Texas Reda. We offer 
phosphorothioates, propyne derivatives, and 2'-0-Methyl RNA residues which can be used to 
modify oligos for antisense studies. All commonly modified bases such as deoxyinosine, 
deoxyuridine, and deoxynebularine, as well as many halogenated bases including 5-bromo- 
deoxyuridine and 5-iododeoxycytidine are available. We also offer a wide variety of 
modifications with aminolinkers, biotin labels, and special attachments such as digoxigenin. For 
a more complete list of possible modifications, please call our customer service department at 
800-6&%2248 and ask for our catalog. 

0 . D 5 u l l  $0.68 $5.. 1 Sephadex h e  Amino ModMer 

0.2@0 $1.20 $10.00 HPLC' 

Prier MUntbu 

:A lE 8 2 5  
(Larger scales available) ( k n ~  scales available) $50 TsasRMP $125 

8 2 5  I 
I I I , (Many other modicabons available) I 

World's Leading Supplier of Synthetic DNA 

lo00 -tic Avenue, Suite 108 Alarneda, CA 94601 
Phone: t3OOJW-2248 Fax: 510-86-5255 Emaik dna@operoncom Web: http:llwww..operoncom 

Owon Green. and T m s  R e a r e  regisbred tademarts owned by Mo)au(ar Pmbes. Inc. 
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And Nikon's vision has revolutionized microscopy. 
The vision is Eclipse. The technology is groundbreaking. better clarity than ever before. Experience the clear vision 

Eclipse microscopes, with their CFI60" optical system, redefine of Eclipse for yourself. To schedule a demonstration of either 
infinity with the longest working distances, highest numerical the E800, EW, or the inverted TE300/200, call us at: 
apertures, and widest magnification range and documentation 1-800-52-NIKON, ext. 330. 
field sizes ever. Eclipse microscopes have proven themselves 
in research facilities across the country. The vision continues... 

In fact, the Eclipse E800" and TE3OQ200" are America's 
number one selling mearch microscopes in their class.* 

And you can rely on all the Eclipse microscopes to meet 
the most diverse observation and imaging requirements, with 

New high-tech advancements continue to be developed 
including our new physiology workstation, the Eclipse 
E600FNm with its unique, easy-to-position, focusing nosepiece. 
Or, check out the ultimate in digital microscope automation, 
the new Eclipse E1000: 

Redefining Infinity 
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- olorful icons. 

vailable in tabletop and console 

BOX 649, Mat ltzrra, v l  

740-373-4763 Fax 7 
USA and Canada 800-848-3( 

.ma Sclrilt~fic 17 a srrhs~aran of 
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lecrron Compnr~ 



M O R E  T H A N  9 7  N E W  W A Y S  TO STUn 

Choose from the best 

selection of leading edge 

products and kits 

optimized for solving the 

unique challenges of 

RNA analysis. In the new 

1999 Catalog, you will 

discover more than 

97 new products to help 

you optimize isolation 

for higher yields, increase 

the sensitivity of detection 

assam and attantitate RNA 1 

ISOLATE DETECT, QUANTITATE 

etect or quantrtate RNA? 
 he" you need the innovative products from 
Ambion, The RNA Company. 

* NEW ADVANCES IN RNA lSOLATlON 
OPTIMIZE YIELDS 

TOOLS TO IMPROVL T-PCR QUANTITATIC 
USE RELATIVE RT-PCR IN A NEW WAY 

A REVOLUTIONARY METHOD TO PERFORP 
IN SlTU HYBRIDIZATIONS 

NEW WAYS TO IMPROVE YIELDS II 
RANSCRIPTI0N:TRANSLATION REACTIONS 

)r a complete 
t of distrbuta 

..sit our website, 
WJ-4- 

U.S. (800)888-8804 
Canada (800)445- 1 I6 1 
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Use our high-quality yeast media and convenient nutritional 
dropout supplements! 

Try YEASTMAKER" Kits for high efficiency yeast transforma- 
tion and reliable plasmid isolation. 

Also available: GAL4 and LexA Monoclonal Antibodies 

In Gennany please contact CWNTECH GmbH Tel: 06221 34170 Fax: 06221 303511 
In the UK pleasa contact CWNTECH UK Ud. Tel: 01256 476500 Fax: 01256 476499 
In Japan please contact CWNTECH Japan LM. Tel: 03 3523 9777 Fax: 03 3523 9781 
In SwiIzedand pleasa contact CWNTECH AG Tel: 061 68354 50 Fax: 061 68354 52 
DiafiWon: Luml i8 :  61 7 3273 91W . M i 8  8 d  h r t m  Eump: 43 1 3106588 . BwluiullrlLurrburg: 
0 8W 1 9815 . Bruil: 55 11 BB9U)539 8 CIm8da: NOW call CLONTECH direct 8W 662 25BB . CYY: BElJlNG 
YUANGPING BIOTECH 86 10 66187551: GENE CO. LTO. GZl 6428 7163: SINO-AMERICAN BIOTECH C0. 86 
21 € 4 2  2371 . Cach b b l i c :  420 19 7265214 . E a b  202 349 8311 i Finland: 358 9708 596 19 . hnu: 
3313 6024'24 8 6mw: 6 1  51 53882 . Hoop Konp: iii Z46 6101 . Hungary. 36 1 280 3728 Indin: 91 11 54 
21714 8 bml:9724WOB5 . I t l I ~ 3 9 5 5  5 W1871 8 Kom: 822 556a3ll 8 Mlhp ia :  Bm777 2611 8 Mexico: 
525 281 4718 . The Wnkrkndc  31 33 495 W (U . N o w a r  47 22 421 520 . Polmd: 49 06221 34170 . Pantgal: 
351 361 36 20 . S u n d i n a d  46 8 728 W 65 Singapom 65 775 7284 South Ahica: 27 21 615166 . Spain: 34 9 
1 630 0379 . h i m m  886 2 D m 1 5  8 Thailand: 662 UO -4 TurLly: 90 216 385 8321 rw.W/99 

-.F23.tG;5.@ 
;:.:',: p;+:: . - .  +;$ 
. 5 z < , :  I - .  -, . .,;:: 
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MATCHMAKE System 
"";:'A'-?$: 
q?~~?&.,:;,! :::,::.2,.: ; 

*&c-i*.,q5: . 5 ;  ,z.;w 
:&7.LqG.:G+ . ,-: 5 
;aG,:;+~ .r:.;j;:- 

t * . - # - b  

lllusmlicn inspirpd by the ai? of Al Held 

MATCHMAKER System 3 (#KI~IZ-I) breaks through 

the barrier of false positives that has encumbered 

two-hybrid analysis. System 3 eliminates false 

positives, increases sensitivity, and facilitates 

independent confirmation of protein interactions. 

Three reporters with distinct control regions yield 

strong and specific responses to activation. 

Inserts can be expressed in vitro immediately 

from a T7 promoter and are tagged with c-Myc or 

hemagglutinin (HA) for easy analysis. Streamline 

your analysis even further by using MATCHMAKER 

Pretransformed Libraries. Call and order today! 

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

1020 East Meadow Circle. Palo Alto. California 94303 USA 

Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1088 
E-mail: productsQclontech.com ordersQclontech.com Internet: www.clontech.com 

0 1999. CLONTECH Laboratories, Inc. I A D O ~ ~ ~ I  
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Human Universal cDNA Library ARRAY I 

cDNA target. 

I 
Receive isolated clone containing 
your gene of interest. 

UNITED STATES AND CANADA 
(800) 424-5144 

INTERNET 
t e ~ h ~ e ~ i m @ ~ t r a t a ~ e n e . C ~ m  

STRATAGENE EUROPE: 
Awtria: 01 7 956 7036 
Belgium: 027 13 12 11 
Gennany: 0699 509 6197 
Nelhwlands: 0800 023 0448 
Switrarfand: 01 800 9045 
United Kingdom: 0171 365 1056 

DlSTRlBUTORS 
For a list of worldwide distributom. 
Dlease visit the Strataoene Web site 

A New 
Generation of 

Cloning Systems! 

STRATAGENE brings you the HUCL Array I 
on nylon membranes. The Master Membranes represent 
1,536 pools of 96 clones, and for each pool there is a corre- 
sponding Secondary Membrane arrayed with the individual 
clones. This unique format allows you to cloile your gene of 
interest in nvo simple hybridization steps, swing you months 
of tedious lab work. A truly esceptioilal cDNA library! 

-. Universal library with 29 different tissues 
represented - Extensively normalized to reduce the 
representation of abundant gene transcripts 

* Over 145,000 primary clones arrayed 
e Average insert size of -1.7kb 

HUCL bnz# l maslw CATALffi It 93781 1 
HUCL Somdaw Membmws CATKffi t 937620' 

HUCL Clanes CATiVffi 937830' 

'1" addston to the cataiag nurnbw ~denttfratwn caadnafes 
are -,red to ads the SRondav Membrana and Clanes 

1xTnv.stratagene.com 
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Standardize 
Your Research! 

Call Your Cloneticse 
Schnical Specialist 

'da- 
or Technical Inforrnat~on: 
& Canada (800) 852-5663 

All other location;c* 
301 1 898-7025 ext. * 

Announczng @G?ITICS Primary 
Human Hematopoietic 
Progenitor Cells.. . 
... and Cells of the Immune System 

--- k About Our rFVg 
User DiscounfE 

LAG~ANORDER 

E-MAIL: cs@biowhi 

Applications: 
Drug Discovery Cell Maturation Pathway Research 
Toxicology Research Immune Response Research 

Myelotoxicity Assay T Cell Activation: Thl; Th2 

11 Features: 
Selection of Bone Marrow Cell m e s  Offered as 
Fresh or Cryopreserved 
Consistent, Reliable Supply for Standing Orders 

Standardized, Approved and Monitored 
Collection Process 
Multiple Donors Available 
Cell Culture Media Systems Available 

CD34+, AC133' Cells from 
Bone Marrow, Cord Blood, 
Fetal Liver 
CD4+ Cord Blood T Cells, FL1 -HICD45RA-FlTC--> 
"naive", Expressing CD45RA 
Dendritic Cell Precursors 
Committed Erythroid Progenitors 
CD36+, >85% Pure 
CD19 Cord Blood B Cells 
Irradiated Stromal Cells 

Custom Services 
Quadratox Panel- Drug 
Toxicity Across 4 Species 
Clonogenic Assays 
Quantitative LTC-IC 
CD34' Proliferative Assays 
L i i g e  Marker ELSA 

rtc-*.z* 



new ways your options keep getting better yith LI-COR. 

800 *645 a4267 
www.licor.com 
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The lire~luud o 
scierice '- 
expeqimentat~t 
Discd 

blotting-Ready Gel TM 

e-cast gels, sample 
,,.ng buffer", 
otein and nuclc 
:id electrophort 

mn ing  bufgas a 
'estern, Si he/ 

- 
products for d nortf blottin 

Hers. 

.mixed, pre-cas it thal 
and pre-measured r e  es fire into 
buffers and gels f ~ o m  the equations and 
Bio-Rad are the nakes a univ~- 
obvious answer them to des~ 
speed and reliabili asks Stephe 
are key, giving you Vawking. 

''I 

more time to focus rjoes the unr 
what really matters to the bothe 

?xisting?" 

rebod) 

I be there to 
support your sear& - 

~tereve - - -our mi k 





ONE STEP CLOSER 

Among all living things, the human body is blessed with particularly sophisticated--but 

virtually mysterious-mechanisms. Unlocking these enigmas is an extraordinary task but 

an imperative one, for it could lead to the discovery of revolu- 

tionary new drugs. At Takeda, our team of dedicated research 

experts is progressing ever closer toward such discoveries. 

TAKEDA 
Takeda Chemical Industries, Ltd. 

Head Office: 1 - 1 ,  Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan 
Tokyo Head Office: 12-1 0, Nihonbashi 2-chome, Chuo-ku, Tokyo 103-8668, Japan 
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Luminescence 
... and most value , 

for your budget. j 
I 

7 

anthos is worldwide 
leading in measurement 

technology and microplate 
instrumentation. Unsurpassed ill 

performance and price. More than 5C 
distributors worldwide guarantee best 
support. anthos luminometers featur ' additional photometty capability and 

dispensers providing a maximum of 
. flexibility for new applications 

and for changing label! 

v 
high sensitivity 
temperature control 

I su1tt.d for all applicat~ons 

compsct des~gn 
f 3 5 y  t o  use 
cvnl~at ion i ~ n b c a r d  (Lucy3) 1 
suited tor all apolications I 

Contact us 
for detailed product information and personal consulting: 

anthos labtec instruments, Lagerhausstrasse 507, A-5071 Wa ls/Sa lzburg, Austria, -F< 

Tel: (+43) 662 857 220, Fax: (+43) 662 857 223, homepage: www.anthos-labtec.ct;, 
e-mail: anthos@?anth~s-1abtec.com erecommended enduser pric 
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Foraet the 

acclaim, 
the career 

advancement, 
the money. 
m-- 

will+'bt! proud 
you. 

AMERSHAM PHARMAClA 
BIOTECH 6. SCIENCE 

l%!E SCIENTISTS Will it be your parents' 

turn this year? 

The annual Amersham Pharmacia Biotech & 

. Science Prize is one of the most prestigtous 

. . international awards of its kind for young 

scientists. It can help achieve quite a lot for those 

who enter, putting bright, new scientific talent in 

the spotlight; bringing international acclaim to 

them and their universities; advancing their 

careers and earning winners and runners-up a 

handy cash prize (the first prize amount has been 

increased to $25,000, with up to seven additional 

prizes of $5,000). 

Call for entries 

You must be a recent Ph.D. graduate (awarded 

between 1 January and 31 December 1998) 

working in molecular biology. Submissions must 

be in the form of a 1000-word essay, in English, 

French, German; Spanish, Japanese or Mandarin 

Chinese, on your thesis, highlighting the 

significance of its contribution and overall 

implications in the field. The winning essay will 

be published in Science. 

Closing date for entries is 15 June 1999. Prizes 

The Award Committee Amersharn Pharmrts &ow& & Ssie~a 

I 
will be presented at an award ceremony in 

December 1999. 

Full details and the required entry form can be 

requested from the administrator at the address 

below, or via these Web sites: 

I http://www.aaas.org/sdence/prize.htm http://www.apbiotech.com 

of the 1998 Amersham Pharmacia Biotech & Saence Prm 
for Young Sciinasn. 
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Engutnes fmm Eumpe - Science Inrernanonal, B a m n  I- 
Gmbndge, CB2 ILQ, Uh;. Tel: +44 1223 326509, Fax: 

Enqu~na from USA and all other qtons - Samcc, lLO? 
Waslrlngton, DC 20005 USA. Tel: 202-326-6553, 



- -Still Made Easy! 
Introducing. . . 

SPOT & SPOT-2 
L 

Software Features 

Easily switch ft bit monochrome 

to 24 or 36 bit col isition 1 Derive 

true, non-interpol m the 1.4 miUion 

pixel array using 3-666t digital technology 

cludes auto and manual image a 

editing, image me 

measurement module - -L Wmdows 95/98, 

andMACco 

Our digital cameras 
delher n#cb m m  at an -- 



:Automated %sue Processor 
ade men beth for Electron Microscopy a 
ight Microscopy. 

Dramatically reduce your sample preparation cost "I &ailable Exclusively at 
and time with improved reproducible results!! 

- 
ctron Microscopy Sciences. 

The EM!, ,,, allows for the processing of tissup 
all the w&j through 100% resin. 

Primary uses: 
Ul-ctural Studies 

ExtremelyHaKiTlssues- 
Undecalcified Bone 
High ResoIution b 

- .- 

Light Miascopy 
mi  em is try 
Dehydration for SEM 

And Much More 

This state of the art Automated T i e  
Processor has many unique fea- 
making the unit the most versatile 
and A b l e  unit on the market at a 
very competitive price. 

Stainless Steel Working 



Pmega offers'- 
assay systems.for mss ing  cck~ 

1 the d e z i ? z z t  . m W  d 5  

p85 Fragment pAb 

Me&-- 

- CaspACEw Assay System, 
Fkrorometric cat# ~ 3 5 4 0  

&@pis petection System 
C;at# c@w' ---: . 

i"miosis~&tection System, 
Ruoresceinaumr. 
CelITiiWAQtausOne 
Solution Wl PmUferation 
Asays* Eat# 03580 

ce i rn t~  w ~=xleo,  NO^- 
Rad'iadve Cell Proliferation 
Aissajs* cat#cs5421 

* ~ H f i e r  9iP Non-Radioactive 
Cell Proliferation Assays 
Cat.# 64000 

Cytofox W Non-Radioadve - 
W~OX~@ CP# G l m  .. - - - - 

- - 
Am- - - = - * -  - - -  . . = _  - - . . %! -,-* .=----- - - -  . " i'l- =-- A -a 

-- 
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