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We have two High Performance Centrifuge systems
to choose from — the Avanti J-25 Series and our
fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties, diag-
nostic notification of instrument performance, and are
designed for easy servicing.

Whichever Avanti J system you choose, you can be
assured of a safe, quality drive with unmatched accel/decel rates,
in a high-performance system that’s driven to productivity.
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Systems to choose from — the Avanti J-25 Series and
our fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties, diag-
nostic notification of instrument performance, and are
designed for easy servicing.
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placed the TCR over the MHC groove, but in an unknown
orientation. The TCR interacts with the MHC bound to a
peptide antigen (yellow) through its hypervariable loops
(red, blue, and yellow). See page 209 and the News story
on page 176. [Image: M. Pique, K. C. Garcia, and |. A.
Wilson]
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TH1S WEEK IN SCIENCE
[ ]

edited by PHIL SZUROMI

Cometary x-rays
When comet Hyakutake made
its close approach to Earth, per-
haps the most unexpected ob-
servation was that of x-ray and
ultraviolet emission detected by
the Roentgen X-ray Satellite
and the Rossi X-ray Timing
Explorer. Lisse et al. (p. 205)
suggest that the emission might
be due to the interaction of the
comet with the solar wind, the
solar magnetic field, or both.
Although the exact mechanism
that produced these cometary
x-rays remains unclear, the next
cometary interloper into our
solar system will likely be scru-
tinized in these higher fre-
quency ranges.

Roots of the Urals
The Ural Mountains mark the
collision of Asia and Europe
that began about 300 million
years ago during the assembly
of the Pangea supercontinent.
Unlike the sutures in the Ap-
palachians or Alps, the suture
created by this collision was
preserved in the continental
interior during the subsequent
breakup of Pangea. Four re-
ports (beginning on p. 220; see
the news story by Kerr, p. 181)
highlight results from an inter-
national seismic experiment to
investigate the nature of this
crustal suture at depth. The
crust in the Urals may extend
to depths of up to 60 kilome-
ters and the mantle lithosphere
(the region without melt) may
extend to 150 kilometers.

Surging ahead
Knowledge of the variability
in the discharge of the large
Greenland and Antarctic ice
sheets is critical for evaluating
their stability. Rapid transient

Role of cholesterol in development
Cholesterol has yet another essential role in biology. Porter et al.
(p. 255; see the Perspective by Martin, p. 203) show that it is at-
tached to the Hedgehog (Hh) proteins, which are key regulators
of pattern formation, during embryogenesis. The Hh precursor un-
dergoes autoproteolysis to form an amino-terminal domain (Hh-
N) that has Hh signaling activity and a carboxyl-terminal (Hh-
C) domain. During this process, Hh-C mediates the attachment
of cholesterol to Hh-N. This cholesterol tag minimizes diffusion
of the Hh-N signal and may control its short-range versus long-
range effects in embryonic development.

increases in the speed (surges)
of small glaciers have been
identified for some time, but the
variability in the recent dis-
charge of the larger ice sheets
has been uncertain. Joughin et

al. (p. 228) now show, using sat-
ellite radar interferometry ob-
servations, that the speed of an
outlet glacier of the Greenland
Ice Sheet, the Ryder Glacier,
increased abruptly by a factor of

3 near the end of 1995.

Uitrashort
x-ray pulses
Although x-ray methods can
provide very high structural
resolution, it has been difficult
to generate ultrashort x-ray
pulses, and high-resolution dy-
namical studies (on the order of
100 femtoseconds, or roughly
one molecular vibration) have
generally been limited to opti-

cal spectroscopy. Schoenlein et
al. (p. 236) have demonstrated

the production of 300-femto-
second x-rays with a wave-
length of 0.4 angstroms. They
scattered intense infrared laser
pulses off a beam of highly rela-
tivistic electrons in an acceler-
ator. In a Perspective, Eisen-
berger and Suckewer (p. 201)
discuss how these results relate
to other approaches for gener-
ating short x-ray pulses.

TCR structure, alone
and with MHC
The interaction of the a.and B
chains of the T cell receptor
(TCR) with peptides bound by
the major histocompatibility
complex (MHC) governs the
recognition of foreign antigens
by T cells. Previous structural
studies of the B chain and part
of the o chain showed that
these molecules resemble im-
munoglobulins, but crystals re-
vealing the interactions within
the intact aff receptor have
been difficult to obtain. Garcia
etal. (p. 209; see cover and the
news story by Service, p. 176)
overexpressed a fully glyco-
sylated form of a particular of§
TCR, TCR 2C. The high-reso-
lution structure of this receptor
resembles that of an antibody
except for the constant (C) do-
main of the o chain (Ca) and
the interactions between Caol
and CB. An analysis at lower

SCIENCE e VOL. 274 e 11 OCTOBER 1996

resolution of crystals of this
receptor with the MHC mol-
ecule H-2K? shows how differ-
ent TCR domains are posi-
tioned relative to the MHC
peptide binding groove.

Means to a
chromosome end
Telomeres, the structures at the
ends of chromosomes, must be
maintained by the telomerase
enzyme during cycles of cell
division or else the telomeres
gradually shorten, which leads
to aging of the cells. Nugent
etal. (p. 249) identified yeast
mutants that exhibited the
telomerase-defect phenotype.
One of the responsible genes,
EST4(EST, ever shorter telom-
eres), is actually an allele of
CDC13, which has been previ-
ously implicated in telomere
function. The authors show
that the CDC13 protein binds
to single-stranded telomere
DNA and has two functions:
one is to protect the end of the
chromosome from degradation
and the other is to mediate ac-
cess of telomerase to the chro-

mosome terminus.

Budding caveolae
The role of caveolae (mem-
brane invaginations on the
plasma membrane of mamma-
lian cells) in membrane traffic
and the mechanism by which
caveolae promote the internal-
ization of a variety of extracel-
lular ligands have been contro-
versial. Schnitzer et al. (p. 239)
now show that caveolae are re-
leased from isolated plasma
membranes in vitro and from
the plasma membranes of per-
meabilized cells in the presence
of guanosine triphosphate and
cytosol.
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Responses in
Minutes, Not Days.

® s 0 0 0 0 e

THE CYTOSENSOR SYSTEM:
THe OnNLY COMPREHENSIVE AssAY SYSTEM FOR
EarLy IMmune CeLL AcTivAaTION

The Cytosensor Microphysiometer System is the latest tool for
immunological research. Using a patented biosensor to measure changes
in cell metabolism, the system can monitor lymphocyte activation
continuously.™* This allows cell surface protein interactions and signal
transduction to be evaluated using a single, comprehensive assay
system. For example, exposure of a mixture of T-cells and antigen
presenting cells to antigenic peptide produces an immediate Cytosensor
System response.’ Antigen specific activation of B-lymphoma cells can
also be observed in mixed cell populations obtained from clinical
samples.” Cytokines, chemokines, antibodies, and peptides all produce
specific responses within minutes. Microphysiometry offers a rapid and
easy alternative or supplement to other traditional assays, such as cell

ANNGEERECEITOS COMPLIXES proliferation, DNA fragmentation (apoptosis), calcium mobilization,

(TCR, MHC, sloR, rc.) ELISA, and protein phosphorylation. The Cytosensor System provides an
opportunity to discover novel cell signaling events and develop new
clinical research tools.

1. Science 257: 1906 (1992) 2. Cancer Research 55: 5642 (1995) 3. PNAS 92: 2750 (1995)

P R T e Call us for an evaluation of your cells and effector agents or

(CD28, B7, frc.) for a detailed list of scientific references.
;Molgcular
CyTokINE RECEPTORS —— DE\ﬂoeS

PRt ) US.A. 1-800-400-9060 (EAX: 408-747-3602)

Germany: 49-898-54-5050 (FAX: 49-898-54-2238)
United Kingdom: 44-1293-619579 (FAX: 44-1293-619586)
Japan: 0797 32-2677 (FAX: 0797 38-1597)

CHEMOKINE RECEPTORS
(IL-8, MCP-1, MIP-1g, Erc.) Copyright® 1996 Molecular Devices Corporation
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Use new dust-free, fast-dissolving EZMix fermentation media.

We've done a little something Just as youd expect from Sigma.

to our Terrific Broth, LB Agar and We call the

Select from a variety
of convenient sizes.

LB Broth Base media. result EZMix .

Something that diminishes Once you try it,

: 3 dust and adds rou'll agree it 2
More w‘-’lgbt_’”eﬂ’” = . -‘ o Choose from 500 ml and
less wait. 5 L packets, or 1 kg and larger

=

| .
¥

weight, allowing leaves all other bulk containers.

easier handling, fermentation media in the dust.

-

EZMix dissolves four to five weighing and mixing. For a free 500 ml sample, call

times faster than other

fermentation media.

Something that doesn’t 1-800-282-1298 or 314-771-5750,
change the formulations or affect ext. 2601, collect. Specify your

their growth characteristics. choice of EZMix SIGMA

Something that makes things Terrific Broth (Modified), code

easier for you. AKA, or LB Broth Base, code AKB.'

EZMix" is a trademark of Sigma Chemical Company.
*Offer good through December 1, 1996.

Sigma ( hemical Co. PO. Box 14508 St. Louis, MO 63178 USA 314-771-5750
htep://www.sigma.sial.com
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NEW ADVANCES EASE IN-SITU PCR7;
SLIDE SEALING ALMOST EFFORTLESS

NEW TWIN TOWERS BLOCK
FITS EXISTING DNA ENGINES

Outperforms All Other Systems

PTC-200 DNA Engine with Interchangeable Twin Towers™ /n Situ Block

Frame-Seal Chambers
Offer Alternative for Sealing

One approach to sealing slides against vapor
loss is the use of Frame-Seal™ chambers. First
P g an adhesive “frame” is attached

to a slide with mounted tissue and
arelease liner is removed. Reac-
tion cocktail is added, a polyester
coverslipis adhered, and the slide
7 is then cycled. Afterwards, the

3) Attach coverslip whole assembly is pulled from
the slide and one proceeds with hybridization.

1) Attach frame

2) Add reagents

Twin Towers System Works
Well for Hybridizations Too

No longer is a separate instrument needed to
incubate slides for hybridization reactions
(which are usually performed subsequent to
amplification). The door of each Tower so
effectively seals the slots from vapor loss at
steady temperatures that the mere addition of a
dampened towel to one of the slots creates a
humidified environment that allows hybridiza-
tion without the need for any sealing whatso-
ever. Rather, a simple cover glass will suffice.

Self-Seal Reagent Revolutionizes Slide Sealing

Polymers Added to Reaction Cocktail
Control Evaporation Automatically

An exciting new alternative for slide sealing
is Self-Seal™ reagent, which makes slide seal-
Siide/Seit-Seai  ing automatic and which lends
Cross Sectlon: jtself well to automated processes.

M The reagent is composed of poly-
Asfirst assembled mers that do not disturb amplifi-
cation reactions, and it is shipped
as a 2X solution in pure water. It
is added to the reaction mix and a
Q cover glass is placed on top. The
Atter 30 cycles  slides are loaded into the cycler,
and upon the first denaturation step, evapora-

AN

After a few cycies

tion around the periphery creates a clot-like
seal. This vapor barrier limits subsequent evapo-
ration and amplification proceeds readily. After
cycling, the cover glass is removed by soaking
the slide for a few minutes in aqueous solution.

This technique allows the use of ordinary
slides and cover glasses, large areas of the slide
can be utilized, cover glasses are easily removed
without leaving residue, and the stuff works
well with archival slides. Best of all, it’s easy.

'Bagasra, Omar et al., NEJM (326) 1385-1391; 1992
2Embretson, Janet et al., Nature (362) 359-362; 1993
*Hindkjaer, J et al., Chromosome Res (3) 41-44; 1995
FOR A DETAILED PROTOCOL
Bagasra, Omar et al., “In-Situ PCR and Hybridization to
Detect Low-Abundance Nucleic Acid Targets,” Current
Protocols in Molecular Biology, Sec. 14.8.1-14.8.23; 1995
*PCR is covered by patents owned by Hoffmann-La Roche, Inc, & F. Hoff-
mann-La Roche Ltd. Users should obtain license to perform the reaction.
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WATERTOWN, Mass. — MJ ResEARCH has
announced the introduction of a whole new sys-
tem for performing in situ amplification reac-
tions. These especially sensitive assays—in-
cluding in situ PCR and PRINS—are used to
detect low-abundance nucleic acid targets in
formalin-fixed tissues and cells, and their use

has revolutionized understanding of HIV-1
pathogenesis,'? as well as other disease and
genetic processes.’ Now a new system is
available that addresses many of the technical
difficulties that researchers have experienced.
Its slide and sealing components even work
well with most other makes of thermal cycler.
The system is centered around the new Twin
Towers™ in situ block, which fits any new or
existing DNA Engine™ or Tetrad™ thermal
cycler chassis. This interchangeable block
assembly features two independent towers, each
of which can hold up to sixteen standard glass
slides. Each tower can ramp at speeds up to
1.2°/sec, each has athermal homogeneity within
10.4°C slot-to-slot, and each features Peltier-
Joule heat pumps with a range of 4°-105°C.
Better still are the multiplicity of sealing
technologies that work well with this instru-
ment. Of course one can use the tried-and-true
method of a coverslip adhered with nail polish
or rubber cement, but now two superior alter-
natives are available. The first, Frame-Seal
chambers, employ an adhesive “frame” and
polyester coverslip to create vapor-tight cham-
bers on a slide. Even more novel is Self-Seal
reagent, which is added to the reaction cocktail
to seal slides and cover glasses automatically
during the initial denaturation step. Both work
well and outperform any other existing product.
E-MAIL: SALES@MJIR.COM » WEB: WWW.MJR.COM

M] RESEARCH, INC.

Manufacturer of Peltier-effect Thermal Cyclers
149 Grove St. « Watertown, MA 02172 USA

(800) 729-2165 » Fax (617) 923-8080
Distributors Worldwide—Fax, E-mail or Web for List




A New Angle On Microscopy. ..
LEICA GZ6E Ergonomic Stereomicroscope

Leica Inc.

PO Box 123

Buffalo, NY USA 14240 0123
Telephone +1 716 686 3000
Fax +1 716 686 3085
http.//leica-opd.com

45° o 60°

Affordable Innovation

Introducing LEICA GZ6E,
the world’s only stereo-
microscope to offer two
viewing angles of 45° and 607

The LEICA GZ6E features
rotatable eyepieces which, in
one easy motion, can be posi-
tioned to two viewing angles.
Innovation has never been
so affordable.
Flexibility
* Viewing angles of
45° or 60°
* Working distance of
40mm-350mm,
115 mm standard

* Magnification of 2X-160X,
6.7X-40X standard

Features
* 360° rotatable body

* ErgoZoom, MagniSet and
ZeroStat

Accessories

* Coaxial illumination

* Video capabilities

* Photographic capabilities
* Wide variety of stands
The LEICA GZ6E...

Innovation that’s
affordable.

Leica Sales and Service:

Australia
Austria
Canada
Denmark
France
Germany

+6128687122  Hong Kong +852 25642299  Singapore +65 77 97 823
+43 149544 160 ltaly +39257401955 Spain +343 414 0818
+1416 497 2460  Japan +81 33292 9810 Sweden +46 8 752 30 00

+45 4343 4488 Korea +822514 6543  Switzerland +41 1809 3311
+3314732 8585 Netherlands +31 703198999 UK +44 1 908 666 663
+496251 1360  Portugal  +35113889112 USA +1847 4050123
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& "~ Precision gel-to-gasket
alignment forms a
leak-proof seal

Runs Bio-Rad precast
Ready Gels in 10, 15,
2-D/Preparative,
and 50 pl formats

====~~~Fits all Mini-PROTEAN® Il
' modules for application

zf versatility

==~ Pressure plates evenly
distribute pressure to
ensure a leak-proof seal

">~ A gentle push of cam
closures securely
fastens gels in place

Using precast Ready Gels just got easier.

THE NEw READY GEL CELL.

The advantage of precast gels? More efficient
use of your research time. But if you're using a

cumbersome system, you loose that advantage.

Which is why our new Ready Gel Cell* is
causing so much excitement. Engineered to be

takes seconds. And loading the sample is just as
easy — we created unique Sample Loading Guides*
to lead you right to each lane of the gel. ;

- Simply put, our Ready Gel Cell System
offers so many user-friendly features, it's as if

leak proof, it's hard to imagine an easier, more ~ Exclusive sample  you'd designed it yourself. Add one to your lab

intuitive system. Set up, utilizing soft-touch ‘",."t":'agsygt"o'“,oc' makestoday. Call 1-800-4BIORAD (1-800-424-6723)

cam closures to gently secure the gels in place, ~ and fi sample wetis  for all the details. *PATENT PENDING.
Bio-Rad

1S0 9001 Registered B ’O RAD Laboratories

Life Science Group :f,(aoo) 4BIORAD Callfornia (510) 741-1000 Australia 02-9914-2600 Austria (1)-877 89 01 Belgium 09-385 55 11 Canada (905) 712-2771 China (01) 2046622 Denmark 39 17 9947

land 90 804 2200 France (1) 49 60 68 34 Germany 089 31884-0 Hong Kong 7893300 india 91-11-461-0103 Naly 02-21609 1 Japan 03-5811-6270 The Netheriands 0318-540666
New Zealand 09-443 3099 Singapore (65) 272-9877 Spain (91) 661 70 85 Sweden 46 (0) 8-735 83 00 Switzertand 01-809 55 55 United Kingdom 0800 181134  $1G 020096
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Filtration Problems?

The Solution Is Clear — Millipore® Filters From Techware

When it comes to filtration problems,
there’s no clearer solution than Millipore®
Filtration Products from Sigma-

Aldrich Techware.
One phone call is all it takes
to gain immediate access to
Millipore’s comprehensive family
of ready-to-use, disposable filter devices...as well as

over 10,000 other brand-name laboratory equipment
and supply products.

In addition to this wide selection of top quality products,
Sigma-Aldrich Techware backs each purchase with

SIGMA-ALDRICH o
| _ g
=i}
e
;2

l2etire:

ROM

-

ENCHTOP TO BOOKSHELF

AUSTRALIA AUSTRIA
KOREA MEXICO

BELGIUM BRAZIL

NETHERLANDS POLAND SPAIN

Millipore is a registered trademark of Millipore Corporation

CZECH REPUBLIC
SWEDEN

A Sigma-Aldrich Company

unequaled service and support, including:
= Same day shipping

= Comprehensive technical support
= Competitive pricing

So for solutions that are perfectly clear,
rely on Millipore filtration products
from Sigma-Aldrich Techware — your
single, most convenient source for brand name
laboratory supplies and equipment.

Circle the number below for your free Filtration
Product Guide.

SIGMA

Call collect: 314-771-5750, 800-325-301
or contact your local Sigma office.

FRANCE ~ GERMANY

SWITZERLAND

HUNGARY INDIA ITALY JAPAN
UNITED KINGDOM UNITED STATES
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We challenge you to find a more
powerful UV/VIS for bioresearch.

The Perkin-Elmer Lambda BIO UV/VIS
will take on any bioresearch application you have
in mind, including analysis of proteins, peptides,
nucleic acids and enzyme kinetics. These powerful
systems are backed by the same expertise that
brought you PCR, automated DNA sequencing and
DNA synthesis. And they all deliver
~ the performance and reliability that
make Perkin-Elmer the world
leader in analytical instrumentation.
‘Lambda BIO UV/VIS features
more than 70 preprogrammed,

easy-to-use applications to make

the most challenging assay routine. For even more

capabilities, add powerful UV WinLab™ software.
So if you're in the market for a UV/VIS, g

put the Lambda BIO to the test. When it NG

comes to bioresearch, no other system

9001

CERTIFIED

comes close. For information, in the U.S. call
1-800-762-4000. Outside the
U.S., contact your Perkin-Elmer
representative. On the Internet:

http://www.perkin-elmer.com.

New Lambda BIO 10,
20 and 40 UV/VIS

PERKIN ELMER

Canada Tel: 1-800-561-4646 Fax: 416-674-9520 Europe Tel: 49-7551-81-3521 Fax: 49-7551-1616
Japan Tel: 81-45-314-8381 Fax: 81-45-314-5142 Latin America Tel: (5511) 578-9600 Fax: (5511) 276-1864
U.S.A. Tel: 1-800-762-4000 Fax: 203-761-2882
WinLab is a trademark of The Perkin-Eimer Corporation.

Al analytical i

and systems

by Perkin-Elmer are developed and produced under the quality requirements of 1SO 9001.
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e've dropped our price.

™

QRRALLEL ARRAY SYNTHESIS
sgehnology makes it possible.

‘proprietary technology delivers cost
) cient primer production.

Now just $1a base...with ng
set-up charge!

You’ll save even more when you choose
GiBCo BRL Custom Primers—and get moy, 2

+ Fast delivery. We’ll ship within 24 hourg
when you order <30-mers by 5:00 p.m,
y Ly p ES]P‘

o (ol capacity—automated, computer-
. 0;\u'olled production.
<

e\-‘able performance—continuous quality

» New modifications and purification OPtioy,
» °_onitoring throughout synthesis.

» Convenient, accurate fax and Interne;
ordering. “varalleled accuracy—integrated work-
. auons track your sequence from order

» Reliable performance and satisfactioy,
g\(o\lgh synthesis, packaging, and delivery.

guaranteed.

* Custom Primers Base Hits Club—our fre
buyers program with great stuff for you 4, o
your lab. 7

For ordering information or a fax order form:
To Order/TECH-LINE™: (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Internet: hitp://www.lifetech.com Producer of Gisco BRL Products
U.S.A. Orders U.S. Industrial Orders Latin America Orders Canada Orders In_ternet ;

To Order/TECH-LINE: (800) 828-6686  To Order/TECH-LINE: (800) 874-4226  To Order/TECH-LINE: (301) 840-4027  To Order: (800) 263-6236 primers@lifetech.com
Fax: (800) 331-2286 Fax: (800) 352-1468 Fax: (301) 258-8238 TECH-LINE: (800) 757-8257 http://www.lifetech.com

Fax: (800) 387-1007

* 50 nmole scale, standard purity ¥ some restrictions apply
All referenced trademarks are the property of their respective owners. For research use only. Not intended for any human or animal diagnostic or therapeutic use.

© 1996 Life Technologies, Inc. 96-222
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TNT® T7 Quick Coupled
Transcription/Translation
System is All Together Beiter

The TNT® T7 Quick System is a new
quicker, easier, better Coupled
Transcription/Translation System.
The Quick Master Mix supplies in
one tube, all the reaction compo-
nents for in vitro transcription and
translation except the DNA of interest
and the detection label.

TNT® T7 Quick System works in all
the applications of the original
TNT® Systems including Protein
Truncation Tests, Protein:Protein,
Protein: DNA binding studies, and
analysis of mutants.

Quicker: One tube, one pipetting step.

Complete: All transcription and trans-
lation reagents including RNasin®
Ribonuclease Inhibitor included in
the TNT® Quick Master Mix.

Value: One tube format means no
leftover reagents.

Yields: Optimized for translation with
T7 RNA Polymerase. Higher protein
yields with many genes and flexibility
to optimize for a specific gene.

* Ofdering Information
PCR templates as well as plasmid

on/Translation )
stem, Trial Size 5 Reactions L1171

U.S. Pat. Nos 5,324,637 and 5,492,817 have been issued
to Promega Corporation for coupled transcription/translation For more information about the TNT® T7 Quick
systems that use RNA polymerases and eukoryotic lysates. System request Promega Notes 58.

Promega Corporation - Toll Free in USA 800-356-9526 - 2300 woods Hollow Road - Madison, Wisconsin - 53711-5399 - Toll Free Fax in USA 800-356-1970 - Phone 608-274-4330 - Fax 608-277-2516
Internet http://www.promega.com - Promega products may also be purchased in the USA from Fisher Scientific - Toll Free 800-766-7000 - Fax 800-926-1166 - Branch Offices: Australia 1 800 225 123 - France 05 48 79 99
Japan 03 3669 7981 - Netherlands (+31) (0) 71 5324244 - Switzerland 01 830 70 37 - United Kingdom 0800 378994 - Joint Ventures: China 21 6483 5136 - 379 393 5607 - International Distributors: Argentina 1 381 7962 - Austria 1 891 460
Belgium 0800 18098 + Brazil 031 275 1240 - Canada 800 267 7424 - Chile 2 334 0253 - China 10 6256 3159 + Colombia 1 310 8579 - Czech Republic 02 20610151 - Denmark 44 94 88 22 - Egypt 2 245 1785 - Finland 0 350 9250 - France 145 3367 17 Germany 06221 50 21
22 Greece 01 643 6138 - Hong Kong 2751 9488 - Hungary 01 251 0344 - Iceland see Sweden - India 11 684 6565 - Indonesia 21 723 1018 - Ireland 01 8426644 - Israel 8 9406 530 - Htaly 055 5001871 - Japan 3 3270 0536 - Korea 2 3461 5911 - Luxembourg 31 71 324244
Malaysia 3 718 3600 - Mexico 5 519 3463 - New Zealand 9 570 3200 - Norway 035 541999 - Poland 58 31 2807 - Portugal 1 458 1641 - Russia 095 135 4206 - Singapore 775 7284 - Slovak Republic 95 632 4729 - South Africa 11 476 9457 - Spain 3 404 52 14
Sweden 0346 83050 - Taiwan 02 733 6877 - Thailand 2 294 7777 - Turkey 216 385 8321 - Uruguay see Argentina - Venezuela 2 265 0891

©1996 Promega Corporation. All Rights Reserved. Prices and specifications subject to change without prior notice. Rev.081296
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Custom Peptides for Born Skeptics

L.et us Quote on Your
Next Custom Peptide and
We'll Send You Our New
“Biolonically Active”
T-Shirt"

Visit our World Wide Web Site

it/ genosys com '

ould you rather trust
N R / your results to an
unpurified peptide, or
to one that’s guaranteed pure?

No, that’s not a trick question.
ecause — for about what
you pay for a crude product
om other suppliers — you
can get a fully characterized,
guaranteed >70% pure custom
peptide from Genosys.

You'll get proof of performance

~ to convince even the most
hardened skeptic: mass specttal

Of course, you can also choose
higher levels of purity to suit
your research, as well as the
exact quantity you need.
Along with just about any
modification you can think of:
MAPS, biotin, N-acetylation,
C-amidation, phosphorylation,
D-amino acids, or KLH / BSA
conjugation. Hassle-free
antisera services, too. And if
you're doing mapping studies,
you'll want to check out our
time-saving SPOTs™ custom
peptide array system.

Skeptical? Call today to discuss
m reqnmé:mem;‘ To erase all

)j“s‘:p

Genosys Biotechnologies, Inc.
The Woodlands, TX U.S.A.
Phone; (800) 853-3385 or (713 363-3693
Fax: [713) 363-2212
eMail: info@genosys.com
Europe:
Genosys Biotechnologies, Inc
Combridge, UK
Phone; (+44] [0) 1223 425622
Fox: (+44] (0] 1223 425966
eMail: genosys@genosys.co.uk
Australia: AMRAD Pharmacia Biotech
Phone: 008-252-265
New Zealand: AVRAD Pharmacia Biotech
Phone: 0800-733-893
Norway: MedPiobe
Phone: 47 2220 01 37
Taiwan: Cashmere Scienlific Company
Phone: 866-2-821-3004




The first step in accomplishing
anything is the belief that it can be
done. We believe there are cures
for today’s “incurable” diseases and
we’re working fast to find them.
At Pharmacia & Upjohn we share
this belief with more than 30,000
colleagues worldwide.

Along the way, we're finding
better treatments for diseases like
cancer, AIDS, diabetes, Parkinson’s,

growth disorders and arthritis.

Believing there is a cure is the first
step in finding it. By sharing that
belief you too can join in the

fight. That's the power of positive
thinking. That’s the power of
Pharmacia & Upjohn.

2 Pharmacia
W ¥ &Upjohn
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BE“CAUSE YOU WANT
ToFIND-IT Now...

e Streamlined Research. e Fruitful Interaction.
Keyword searches make SCIENCE On-Line a no-hassles, time- Enjoy immediate colloquy with your colleagues. Make your voice
saving research tool. Find what you want, when you want . heard by responding to SCIENCE authors and readers worldwide.

Get answers to your queries and comments—online.
* Instant Access.

Full-text SCIENCE On-Line eliminates the wait. Read the lafest ¢ Take a (FREE) look for yourself.

issue on the day of publication. A rich offering of scientific Through December 31, 1996, you can access full-text SCIENCE

news—available to you in real-fime. On-Line for free. Sample its speed, power, and convenience.
Then order SCIENCE On-Line for 1997 at a AAAS-members-only

special introductory rate!



ORDER NOW FOR THE SPECIAL
INTRODUCTORY RATE!

AAAS members order now and get all 1997 issues of full-text
SCIENCE On-Line for just $12. Access our on-line form through the
AAAS WWW site: http://www.aaas.org/. Or fill out and mail/fax
the coupon below to continue accessing SCIENCE On-Line in 1997.
Or call (202) 326-6417 to order today.

I YES, | want instant access to SCIENCE. Please upgrade my membership o indude full-text

SCIENCE On-Line at the special introductory rate of only $12. (Offer good through 12/31/96.)
Access to SCIENCE On-Line is for one year beginning January 1997.

[ Please sign me up for AAAS membership and the special introductory rate for the full-text of
SCIENCE On-Line. Membership includes 51 weekly issues of SCIENCE and one year access fo
SCIENCE On-Line (aceess begins January 1997.)

Domestic Europe, Asia, Canada Mexico/

Pacific & Other Caribbean

Regulor Member O sh4 0O $204 [ $179.99 O S169

Postdoctoral/Resident as 89 O s179 0 $153.24 O S144

Full-Time Student as 67 0 $157 $129.70 0812
[ Please sign me up for AAAS membership without SCIENCE On-Line: (inudes 51 weekly

issues of SCIENCE)

Regular Member 0 5102 0O 192 1$167.99 O $157

Postdoctoral/Resident (1S 77 0O S167 OS141.24 0O 132

Full-Time Student asss 0 $145 asnz O s$no

Rates are valid until 12/31/96. $55 allocated to the paper subscription of SCIENCE. Canadian rate
incudes GST # 125488122, Please allow 6 weeks for receipt of first paper issue of SCIENCE.

[ Check enclosed (payable to “AAAS”) for: $

OcChargeS__ tomy: OVisa [ MosterCord [ American Express

CARD # EXP. DATE

SIGMATURE

INSTITUTION

STREET ADDRESS

(404 STATE e
MAIL TO: OR FAX TO:
AAAS—Membership Services (202) 842-1065
1200 New York Avenue, NW

Washington, DC 20005
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Science Roll-up Sleeve T-shirt,

Style #1501

Features:

= Super heavyweight 100% cotton
jersey knit

= Available in medium, lorge and extra
large sizes

= Ash shirt with blue trim roll-up sleeves

= Crew neck & hemmed bottom

« Oversized, relaxed fit

= Made in the USA

= Full front imprint of SCIENCE logo
in blue

S( 4

Child’s size
available $1200
Science Pictogram T-shirt,
Style #1201
Features:

= White Hanes Beefy-T, super heavyweight
100% cotton jersey knit

= Available in medium, large, extra large
sizes; child's size available

= (rew neck & hemmed bottom

« Slightly oversized fit

= Made in the USA

Full front and left sleeve imprint
in blue

$'|800

AAAS Member Price. Includes shipping in U.S.

Non-member price: $20

$'|500

AAAS Member Price. Includes shipping in U.S.
Non-member price: $16.50

Special Offer: Order two or more T-shirts
and receive a 10% discount!

Whether you’re cloning genes or relaxing in your favorite jeans,
show your support for SCIENCE by wearing these new
SCIENCE T-shirts. You can sclect from two original styles printed
on heavy, high quality 100% cotton made in the USA T-shirts. The
SCIENCE logo shirt features blue roll-up sleeves and the classic
SCIENCE logo. The science pictogram shirt features original art-
work commissioned especially for SCIENCE. Both shirts make great

It's Easy to Order!

Yes! | want to show my support for SCIENCE. Please send me the
SCIENCE Tshirts I've checked off below. | have enclosed a check for
the amount of the shirts (plus shipping charges for non-US orders). |
understand my order is refundable if | am not completely safisfied.

Shipping Address (please print]

Name

Address

City, State/Province, Country, Postal Code

Telephone and Fax

Please allow 4 weeks for delivery inside the US. Outside the US please allow 6 weeks for
delivery. Prices and shipping charges subject to change without notice. Shirts returned must
be in salable condition.

Wash., D.C. residents please add sales tax.

gifts for children or adults! Buy two or more T-shirts and you’ll
receive a 10% discount on your total purchase. Order today!
Here’s how to order: Call (202} 326-6526 or fax (202) 682-0816

or mail your order to:

SCIENCE Tee-Shirt

[ ]
1200 New York Ave., NW, Room 906 SC C
Washington, DC 20005 USA IEN E

Payment Information
[ US dollar check O Visa O MasterCard [ AmEx

Important: All payments must be made in US dollars. $25 minimum order for all
credit card orders. Make check payable to AAAS Science Publications, Inc.

Credit card number Expiration date

Signature

AAAS Membership No
QTY  SIZE STYLE NO.

DESCRIPTION PRICE

Discount: Less 10% for two or more tshirts. . . .. ... ..
Subtotal. ..
Outside the US: Add $3.50 per shirt/air delivery . . .

Total Enclosed . . . ... ... ... ... ....... ...




The Genetic Harvest

A Seminar Series on Automated DNA
Analysis Tools for Plants & Animals

The Genetic Harvest is a free, one-day seminar that will explore
how automated technologies can influence agricultural science both
today... and in the future. Presented by PE Applied Biosystems,
the leader in automated genetic analysis technology, The Genetic
Harvest will present an overview of how fluorescence-based
molecular methods complement traditional research approaches

by providing agricultural researchers with revolutionary ways to
ensure food security for an ever expanding world population.

Speakers & Topics

The Genetic Harvest Seminar Series, part of a continuing,
worldwide educational program. is designed for scientists in all
areas of plant and animal research and development. We have
assembled a distinguished panel of scientific leaders who are
integrating automated DNA analysis tools into their research to
improve the health and abundance of plants and animals. Experts
from PE Applied Biosystems, Keygene n.v., and other leading
academic and commercial institutions will discuss:

¢ AFLP™ Mapping Technology

* Plant & Veterinary Diagnostics

e Paternity & Identification Profiling

¢ Plant & Animal Genome Analysis

* Linkage Analysis for Discovering Desirable Traits

¢ Gene Discovery

Seminar Dates & Locations
Ithaca NY/November 12 Minneapolis MN/November 13
Madison WI/November 14 Urbana IL/November 15
Atlanta GA/November 18  College Station TX/November 19
Davis CA/November 21

This free seminar will start at 8:30 a.m. and conclude at 3 p.m.
A complimentary luncheon will be served.

Speakers vary at each location. Visit our home page at
http://www.perkin-elmer.com/ab/gh/ for a complete listing of
speakers, site information, and seminar registration. You may also
register by calling 1-800-416-8749.

Seating is limited! Reserve your place today!
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PE Applied Biosystems

USA Tel: 1-800-345-5224 Fax: 415-572-2743

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 49 6103 708 310
Canada Mississauga, Canada Tel: 800-668-6913 Fax: 905-821-8246

Japan Tokyo, Japan Tel: (0473) 80-8500 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 212-8585 Fax: (03) 212-8502

AFLP is a trademark of Keygene n.v. and PE Applied Bi is a reg| of
The Perkin-Elmer Corporation.

Dates and locations subject to change.
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Whether you're looking at whole systems or local phenomena, the new
Model 2004 ALZET® osmotic pump helps you observe the in vivo effects
of compounds more accurately.

This miniature, implantable pump continuously delivers your
test agents for four weeks, at a rate of 0.25 pl/hr. Its small size, long
dum[mn_ and low flow rate make the Model 2004 ideal for l)mln miusinn
or targeted delivery in mice and rats.

ALZET pumps offer more accurate in vivo delivery. By sustaining
compound levels in plasma and tissues, they allow the effects of your
agent to develop fully and reproducibly. ALZET pumps have successfully
delivered hundreds of agents — including proteins and other short half-
life compounds. Using a simple catheter attachment, you can localize
delivery to specific areas. .\n(l operation is fully automatic,
eliminating the need for complicated dosing schedules.

Look at drug delivery from a new perspective
Call ALZET Technical Services at (800) 524-0095

or (415) 962-2251. Specify your region of
interest, and we’'ll send an information
package that will reveal a world

of possibilities.

alzet

ISMOTIC PUMPS
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The World’s Best Science Journal Just Got Better

INTRODUCING FuII TeXt
SciENCE ONLINE

 IMMEDIACY

* INTERACTIVE

 SEARCHABILITY

SEE FOR YOURSELF

http://www.sciencemag.org



GET STRESSED!

Get your antibodies,
proteins, and other
research tools from
StressGen — the stress
response experts.

Thyroid Hormone Receptor
Full Length HSP cDNA's
Ubiquitin m HSF1
Crystallins

GroES

GrpE m DnaJ

TCP-1

Hsp104

Dehydrin

Calreticulin
Grp58(Erp61)

Colligin (Hsp47)
Hsp56(p59)
Synaptotagmin

Heat Shock RNA extracts

We have many other
products too! Call the
stress response experts
for a free catalogue. (800) 661-4978us onty)
(604) 744-2811 (604) 744-2877(rx)

info@stressgen.com  hitp://www.stressgen.com/stressgen

;7,%‘ BIOTECHNOLOGIES CORP

120 - 4243 Glanford Ave.,Victoria, BC, Canada V8Z 4B9

AUSTRALIA BIOCLONE Australia Pty. Ltd +61 (2) 517 1966, AUSTRIA SZABO +43 (1) 489 39 610, BELGIUM SANBIO BV Biological Products

+31 (41) 325 1115, CHINA Health Care Products Ltd +852 (0) 2563-5193, COLUMBIA Respresentaciones Biotecnologicas +57 (1) 222-3232,
CZECH REPUBLIC Chemos Cz +42 (2) 701-793, DENMARK AMS Biotechnology (Sweden) Ltd +46 (8) 630 02 32, EGYPT Cairo Chemical Company
+20 (2) 348-4409, FRANCE TEBU +33 (1) 348462-52, GERMANY BIOMOL Feinchemikalien GmbH +49 (40) 853-2600, GREECE FARMALEX S.A.
+30 (001) 6445 612, HONG KONG Onwon Trading +852 (0) 2757-7569, HUNGARY LKB Kereskedelmi Es Szerviz Kft +36 (01) 175-7584,

ISRAEL ENCO Scientific Services +972 (3) 934-9922, ITALY SPACE +39 (02) 257 5377, ITALY Diagnostic Brokers Associated +39 (02) 2692 2300,
JAPAN FUNAKOSHI Co. Ltd +81 (03) 5684-1622, KOREA KORAM Biotech. Corp. +82 (02) 556-0311, KOREA Essence International Corp. +82 (02)
577-5383, LUXEMBOURG SANBIO BV Biological Products +31 (41) 325 1115, MALAYSIA Kuberan Enterprise +60 (3) 442-6306, NETHERLANDS
SANBIO BV Biological Products +31 (41) 325 1115, SPAIN AMS Biotechnology (Spain) Ltd +34 (91) 554-5403, SWEDEN AMS Biotechnology
(Sweden) Ltd +46 (8) 630 02 32, SWITZERLAND AMS Biotechnology (Switz.) Ltd +41 (91) 505 522, TAIWAN PROtech Technology Co.Ltd +886 (2)
381 0844, TATWAN FENG JIH Biomedical & Instruments Co. Lt +886 (2) 647 8855, TAIWAN Cashmere Scientific Co +886 (2) 821 3004,

UNITED KINGDOM BIOQUOTE LTD +44 (1904) 431-402
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