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to 10-kb PCR

* Extends the limits of PCR

* Makes reactions more robust

» Amplifies tough templates up to 10 kb

* Boosts success rate, yield and reliability
* Enhances efficiency of Taq extensions

* Easy to use

Stratagene’s Tag Extender PCR Additive
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Stratagene Ltd. Unlock your PCR potential!
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to order this breakthrough product.
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Both Chromatography Systems
Are About The Same Low Price.
But That’s Where The Similarity Ends.

Why bog down your work with
a traditional chromatography system?
You can achieve even better resolution,
in a fraction of the time, outside the
cold room, with a ConSep LC100™
system from Biosearch.

Whether you are purifying profeins
or nucleic acids, the ConSep system
delivers high biological activity and
purity in just 15 in. of bench space.

And its so simple to use. The pat-
ented Autoblend® four-buffer blending

© 1994 Biosearch Inc.

feature lets you alter both the pH and
the ionic strength of your buffers with
just a few keystrokes, so you can run
pH and salt gradients simultaneously.
The ConSep system is compatible

with all conventional low-pressure bead-

based columns. And for ion exchange

chromatography, the “flow through

pores” of our MemSep® cartridges

speed the transport of biomolecules,

for sharper peaks and faster results.
The ConSep LC100 system.
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Using anything else just doesn't add
up. For information and a free video
or demonstration in your lab, call the
Biosearch Group in the US and Canada
at 1-800-872-0071 (Option 1), in
Germany at (49) 040-853267-36, in
Japan at [03) 3471-8191, in France at
(33) 130127002, and in the UK and
the rest of Europe at {44) 0923 211107.
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Imagine Having The Tools To

Remember the milestones in your life. The ones that
revealed your talent to create, solve, explore, and discover.

Maybe it was a special science fair project. Or a certain
insight you had in a college lab. Or maybe it was a tool, like
an EM, that let you really delve into what makes things tick.
Somehow it all came together into a career in the sciences.

Biosearch specializes in creating tools that fuel your inner
drive to discover. Tools that allow your imagination to take on
today’s frontiers.

RNA

RNA oligomers have shown
promise in therapeutic and diagnostic
applications, including inhibition of
viral replication, cancer eficlogy, and
gene regulation and expression.

To bring these applications within
easy reach, Biosearch was the first to
intfroduce a complete, automated
RNA synthesis system with nucleotide
monomers, reaction columns, pre-
packaged reagents, and optimized
synthesis profocols.

Our new Expedite” RNA chemistry makes your
work-up procedures faster, easier, and more efficient. The
milder cleavage and deprotection conditions reduce chain
degradation and increase yield. The Expedite RNA
reagents employ our patented betacyanoethyl
phosphoramidite chemistry that's become the
method of choice in DNA and RNA synthesis.

Our researchers are currently developing
protocols for large-scale synthesis of RNA
oligomers. (Photo of RNA crystal, courtesy
of Dr. Alex Rich, MIT, was synthesized at
a scale of 70 p mole on Biosearch’s 8800
Synthesis System.

2'-0-Methyl
Uridine

(o]

N

P
S

Therapeutic and diagnostic grade DNA

Researchers in the clinical and diagnostic use of DNA
are on the verge of creating a new class of pharmaceuticals.
Biosearch is proud to pioneer new tools for their work.

Biosearch is the world's leading supplier of systems,
chemicals, and reagents for the synthesis, purification, and
analysis of therapeutic and diagnostic DNA. We've tightened
the specifications on our products to ensure that they can be
used for the most demanding applications. A Certificate of
Analysis is automatically supplied with all of our DNA
synthesis reagents.

We've also substantially expanded our manufacturing
capacity fo meet the need:s for large single-batch production
of material, minimizing your need for internal quality control.
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In addition to standard
reagents, Biosearch can also
supply phosphoramidites and
bulk quantities of synthesized
oligomers on a cusfom-
synthesis basis.

PNA
Peptide Nucleic Acids—PNA

oligomers. These molecules are
so novel that they're rewriting the
very nature of nature. Biosearch
is the world leader in the
development and synthesis of
these exciting new molecules.
Similar to DNA and RNA,
PNA carries information in
sequences of the four bases: adenine, guanine, cytosine, and
thymine. In PNA, however, these code carriers are connected
to a completely different backbone—a polyamide backbone
similar to that found in peptides. PNA oligomers are more
stable than their natural counterparts yet bind more specifically
and with higher affinity to natural DNA and RNA.
PNAs can be used in many of the same applications as
traditional DNA. Their greatest contribution, however, may
come from applications that can't be performed using
traditional DNA oligonucleotides, such as restriction
o enzyme blocking, PCR clamping, and
ELNH DNA mapping.
g Biosearch can provide you with
custon PNA oligomers, or the monomers,
supports, and reagents to synthesize your
own oligomers.

OMe
HOAt and HATU peptide
coupling reagents

Two new coupling reagents, HOAt and

HATU, simplify your peptide synthesis. These new reagents
enhance coupling yields and reduce racemization and
coupling times. They are particularly effective with
difficult couplings and in
the synthesis of peptides
containing hindered
amino acids.

HOAt and HATU have
structures similar fo the
commonly used reagents
HOBt and HBTU,
and are compatible
with all standard
activation strategies.




Keep Up With Your Imagination.

PEG-PS™ peptide synthesis supports

PEG-PS (polyethylene glycol-polystyrene] peptide synthesis
supports from Biosearch help you achieve improved peptide
purity with shorter cycle times.

Unlike traditional supports, PEG-PS beads more closely
resemble the nature of the growing peptide chains. Solvation
of the peptide resin is higher, resulting in a higher peptide
purity. Synthesis is fast and effective due to high coupling
efficiency and minimal side reactions.

PEG-PS supports are easy to handle, compatible with a
wide range of solvents, and are especially well suited for the
synthesis of long or difficult peptides.

Microfluidics

In the real world, achieving “end product” is not the only
concern. There are dozens of production costs as well as the
escalating costs of hazardous waste disposal.

Biosearch's Expedite
Nucleic Acid Synthesis
System, with its
patented microfluidics
technology, not only

Consumption/ml
~15

Microfluidics

g enables fast cycle
times but also provides
the bonus of reduced

| reagent consumption.

s The distance between

the reagent reservoir
and the column is
minimized so that a
1.0 single coupling cycle
requires less than
4.5ml of reagents.
The Expedite system (with
optional trityl monitor) can also separate
the chlorinated waste—simplifying disposal tasks and
reducing associated cosfs.

< Scale/y mole
0.05

Membrane synthesis

Perform nucleic acid synthesis on a membrane? Its now
possible—and practical—thanks to Biosearch Nucleic Acid
Membrane Supports, a breakthrough synthesis technology
developed by Biosearch.

Biosearch membrane supports use a proven PTFE membrane
system that directly replaces traditional controlled pore glass
(CPG) supports. Membrane devices have standard luer
fittings, so they can be plugged into any brand of synthesizer.

Biosearch membrane supports allow you to synthesize both
long and short oligomers on the same type of membrane; no
longer do you need to select the size of the CPG according to
the length of the cligomer.
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With Biosearch membrane supports, not only do you
eliminate beads, but there’s no centrifuging and no washing.
Just remove the membrane from its holder, cleave,
and deprotect.

Allyl-based protection for complex peptides

The synthesis of cyclic, branched chain, sulfonated,
glycosylated, and phosphorylated peptides have traditionally
been time consuming and problematic.

To synthesize these complex
peptides quickly and efficiently,
Biosearch scientists have
perfected convenient techniques
using allyl-based profecting
groups. Allyl amino acids
can be selectively
deprotected in a manner
which is compatible with
other classical protecting
groups (such as Fmoc,
Boc, tBu), sensitive
amino acids (Met,
Trp), and side chain
modifications
(Tyr (SO;H)).
Biosearch has
also developed
protocols for the fully
automated synthesis
of cyclic peptides,
branched peptides, and
MAPs on our 2050 Plus
PepSynthesizer™”

If we've intrigued you with some of these
innovative tools, it's easy fo find out more. For our
“Directory of Chemical Products™~one of the most
comprehensive synthesis tool kits in the world—call the
Biosearch Group in the US and Canada at 1-800-872-0071,
in Germany at (49) 040-853267-36, in Japan at
(03) 3471-8191, in France at (33) 1 30127002, and
in the UK and the rest of Europe at (44) 0923 211107
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New SORVALL PLus SUPERSPEEDS. THEY'LL IMPROVE
MOoRE THAN YOUR WORKING ENVIRONMENT.

50% Quieter, 20% Cooler, plus SUVA®° CFC-Replacement Coolant.

The first thing you’ll notice about the new
RC-5B PLus and RC-5C PLUS Superspeed
centrifuges” is the substantially reduced sound.
They’re 50% quieter. Then you’ll notice the
cooler operating temperature — 20% cooler. But
we didn’t stop with cooler and quieter. We also
included SUVA® refrigerant, a new DuPont
replacement coolant that reduces ozone
depletion and global warming.

In addition to the reliable performance you
expect from a SORVALL, you'll get 21,000 rpm

* Manufactured under a quality system registered by UL.
Manufactured under a quality system approved by BSI.
**Tested by Biosafety Unit, Division of Biologics, PHLS CAMR, Porton Down, U.K.

without a vacuum, plus increased brush life that
results in less maintenance.

We've also introduced the first of a new
line of biosafety tested™ SUPER-LITE™ rotors
which are up to 50% lighter than conventional
rotors. That’s not all. They offer higher g
forces and faster acceleration and deceleration
times which yield quicker separation times.

For more information on how to
improve your workplace and the earth’s
environment, call 1-800-551-2121.

SORVALL:..a better choice. @]_UD
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S THIS WEEK IN SCIENCE sy

edited by PHIL SZUROMI

Ozone and acids
Protonated ozone (O;H*) has
been invoked as an intermediate
in certain chemical reactions,
but it has been difficult to pre-
pare this compound. Cacace and
Speranza (p. 208) used a Fourier
transform ion cyclotron mass
spectrometer to follow the reac-
tion of ozone with very strong
acids to form O;H*. Their esti-
mate of the proton affinity of
ozone agrees well with theory.

Heavy in the heavens
Heavy elements generated in
stars must be cycled through the
interstellar medium in order to
end up in planets, but detecting
them is not easy: Abundances
are low, and the most promi-
nent spectroscopic lines are in
the ultraviolet. Cardelli (p. 209)
used the Hubble Space Tele-
scope to identify elements from
gallium and germanium up to
lead in interstellar gas. Com-
parison of their abundances with
solar system values suggests that
condensation of these elements
onto dust grains is a more com-
plex process than has been as-
sumed, a point amplified in a
Perspective by York (p. 191).

Superheated argument
Water vapor is the most impor-
tant greenhouse gas, and over
the oceans a super greenhouse
effect can be imagined where
higher temperatures increase
evaporation, which acts to fur-
ther trap energy. The degree to
which temperatures are in turn
ultimately regulated by forma-
tion of clouds or some other
processes is controversial. Lubin
(p- 224) presents recent experi-
mental measurements of the su-
per greenhouse effect in the
western Pacific, where sea sur-
face temperatures are the high-

Ice sheets and paleoclimates
Two key but poorly constrained variables for understanding
Pleistocene climates are the volume and topography of the great
ice sheets. For example, the elevation of the ice sheets hkely had

large effects on weather patterns.
Peltier (p. 195; see news story by
Kerr, p. 189) shows how globally
distributed records of post-glacial
sea level rise, adjusted to account
for changes in the shape of the
Earth resulting from melting of the
ice sheets, can be used to recon-

struct ice sheet topography, thickness, and volume. Northern
Hemisphere ice sheets were probably thinner and stood lower with
respect to sea level than previously thought.

est in the world. The results
quantify the direct role that a
super greenhouse effect and
strong convection play in sur-
face heating there.

Disrupting nucleation
One way to order macroscopic
objects is to confine them; for
example, coins tend to stack
inside a glass jar. Patrick et al.
(p. 231) show that confining
organic molecules that normally
form ordered surface layers in
fact slows down ordering so that
nucleation rates can be mea-
sured. They etched monolayer-
deep surface pits or “corrals” in
graphite that varied in diameter
from 50 to 5000 angstroms. This
surface was coated with an or-
ganic liquid crystal and the de-
gree of ordering was followed
by scanning tunneling micros-
copy, which monitors the first
adsorbed layer. The presence of
corral step edge appears to in-
hibit the ordering process.

Proliferation pathways
A new member of the Ras fam-
ily of guanine nucleotide bind-
ing proteins that serve as mo-
lecular switches controlling nu-

merous biological processes has
been cloned by Maguire et al.
(p- 241). The Gem protein is
most similar to Rad, a Ras fam-
ily member that is overexpressed
in muscle from patients with
Type Il diabetes; Gem and Rad
appear to define a subfamily of
Ras-related proteins. Transcrip-
tion of the gene encoding Gem
is transiently activated in hu-
man T cells treated with mito-
gens, and Gem may also be regu-
lated by phosphorylation on ty-
rosine. Overexpression of Gem
inhibits proliferation of both
normal and transformed cells.

Painful to touch
Touching a surface made up of
cool and warm bars (Thunberg’s
thermal grill) feels painfully hot,
but the origin of this sensation
has been unclear. Craig and
Bushnell (p. 252) asked human
subjects to rate the intensity of
heat, cold, and pain sensations
from warm, cool, and thermal
grill stimuli. Theyalso made rec-
ordings from three major ther-
MOsensory neurons in a cat ex-
posed to the same stimuli. Cells
responsive to cooling responses
(COLD cells) and cells recep-
tive to heat, cold, and pinch
(HPC cells) were both very re-
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sponsive to a cool stimulus
(20°C). Addition of a warm stim-
ulus (40°C) had little effect on
output of the HPC cells but di-
minished the response of the
COLDcells. The illusion of pain
due to severe cold produced by
the thermal grill is likely caused
by the differential activity in
the COLD and HPC neurons.

Cortical connections
Neuronal activity influences the
formation, maintenance, and
dissolution of synapses. The es-
tablishment of the patchy or
columnar organization of neu-
ronal connections in the visual
cortex depends on receiving vi-
sual input, but the dynamics of
connecting and disconnecting
individual neurons has been a
less tractable problem. Dalva
and Katz (p. 255) used a photo-
active compound and pinpoin-
ted illumination with a laser to
locate functional connections
between neurons in visual cor-
tex slices taken from develop-
ing ferrets. Local or intracolum-
nar connections were most nu-
merous at the time of eye open-
ing and then appeared to un-
dergo synapse elimination.
However, the number of long-
distance connections peaked
later and only later became or-
ganized into a columnar array.

Doing without
Functional proteins of the class
I major histocompatibility com-
plex (MHC) are usually associ-
ated with B;-microglobulin.
Balk et al. (p. 259) show that
CD1d, an MHC class 1b ligand
for CD8* T cells expressed by
epithelial cells in the human
intestine, lacks B,-microglob-
ulin and N-linked sugars and is
probably processed along a spe-
cialized pathway.
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Sigma.

Supporting BUFFERS
the Future

of Research

With a

Tradition ELE
of Service.

What distinguishes a chemical company: First and foremost - service; which is Sigma’s approach to supporting
the future of research. Should technical questions arise, a Sigma specialist is available to assist you with
the use or application of our 33,000-plus products. In addition - quality; every one of Sigma’s products

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria.

Another distinguishing factor is expertise; as in Sigma’s family of experts in life science research.
Sigma’s chemists are constantly at work on a wide spectrum of specialty chemicals for targeted
areas of research, adding over 2,000 new products each year. And they're continually refining

and improving the products that established Sigma’s

reputation over 50 years ago. SIG MA

Service, quality and expertise distinguish Sigma as the leading

Where Science and Service Come Together.

choice of laboratories worldwide. Weigh all the advantages and
' Call collect: 314-771-5750,
consider Sigma as your single source for research biochemicals 800-325-3010,

) or contact your local Sigma office.
and organic compounds.

AUSTRIA AUSTRALIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY
MEXICO NETHERLANDS JAPAN SOUTH KOREA SPAIN SWITZERLAND UNITED KINGDOM UNITED STATES

A Sigma-Aldrich Company Circle No. 9 on Readers’ Service Card
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THIOFUSIO

THE FIRST SYSTEM FOR
Soluble Protein Expression

NSO | N S <A

The ThioFusion™ Expression System from Invitrogen. Finally there is a way to express soluble
recombinant protein in E. coli. Now solubilization and refolding of proteins that form inclusion bodies

are a thing of the past. Recombinant proteins expressed in the ThioFusion™ Expression System are
soluble, even at high levels.

THE Ideal FUSION PARTNER.

The ThioFusion™ Expression System takes advantage of the unique properties of the E. coli protein
thioredoxin. Thioredoxin expresses at levels as high as 40% of the total cell protein, localizes at sites in
the E. coli cell called adhesion zones, and is stable at high temperature. These properties make thiore-
doxin the ideal fusion partner. The plasmid vector, pTrxFus, the key to the ThioFusion™ System, carries
the entire thioredoxin gene along with the strong P; promoter to drive expression.
In addition, an enterokinase cleavage site, engineered between thioredoxin and the
protein of interest, allows removal of the fusion to restore the native protein.

FAST, SIMPLE PURIFICATION.

24 The ThioFusion™ System gives you two simple ways to purify your fusion protein.
0"~ Osmotic shock releases proteins accumulated at adhesion zones into the medium.

Heat treatment denatures most native proteins leaving some thioredoxin fusion proteins
intact. Both methods are fast and effective.

The ThioFusion™ Expression System (cat. no. K350-01) is the first and only
system designed for the expression of soluble recombinant proteins in E. coli. To learn
more about the next step in E. coli protein expression, contact Invitrogen today!

1-800-955-628

European Headquarters: Toll free Telephone Numbers UK Tel: +44 (0)235 531074 FAX: +44 (0)235 533420 ¥ ltaly ®
Invitrogen BV The Netherlands 06-0228848 France 05 90 72 49 Tel: 39-238103171

De Schelp 26, 9351 NV Leek  Belgium 078-111173 Sweden 020 793149 @) - Fax: 39-238101465

The Netherlands Germany 0130 8100 43 Norway 800 11033

Tel: (0) 5945-15175 . Switzerland 155-1966 Denmark 80 01 85 92 SYSTEMS

Fax: (0) 5945-15312 Austria 0660-8127 =L #2?%"1 356841622 29851)3 Sorrgn;(; Val,le%g;g’
Austria 43-1-8891819 Australia 61-38089077 Finland 35-804208077 —_71- Fax: 81-356841633 an LI1€go, Lallornia

Israel 972-8472563 Spain 34-3-4560607 Singapore 65-779-1919 Telephone (619) 597-6200

This product is sold under patent license from Genetics Institute, Inc. for research use only. FaX (619) 597—6201

Licenses for commercial manufacture or use may be obtained directly from Genetics Institute, Inc., 87 Cambridge Park Drive, Cambridge, MA 02140.

Circle No. 11 on Readers’ Service Card




Photometrics
introduces ImagePomt ;.
scientific imaging at the

TOUCH OF A BUTTON. |

The world’s first affordable, integrating,
scientific cooled CCD video camera.

Primary Point Digitization (PPD):™ Unlike conventional
video cameras, ImagePoint digitizes the image immediately
and stores the digital image in the camera. This greatly
reduces electronic noise resulting in a clearer, higher quality
image and improves the dynamic range of the camera.

Easy to Install and Use: Simply attach ImagePoint to a
video monitor, plug in the hand-held controller to select

image settings from an on-screen menu and you will be P
Kiro franees within seennds: Youdan's amet reed ® Primary Point Digitization — Low noise, sc1enr|ﬁc/quanmanve imaging
taxing 8 : 5 St g 4 ® Hand-held controller — Control camera settings easily via on-screen menu
computer to begin capturing scientific-quality images. No @ Compatible with all video equipment — Easily integrated with your
other camera compares to the cost effective quality of existing video equipment
ImagePoint for easy set-up and use. m Direct computer interface — No need for an expensive frame grabber
m Continuous or still imaging — Allows for real-time, fast focusing or
scientific still-image capture
® Simplified 4-step start-up — Simply unpack, plug in hand-held controller,
attach a video monitor, power-up and you’ll be taking images in seconds!

APPLICATIONS ® Peltier Cooled CCD — Virtually eliminates dark current (noise) during
m Video microscopy longer exposures
: ® Variable exposure times — Allows on-chip integrated exposures up to
m Fluorescence microscopy 4 A CIPACE P P
m FISH (Fluorescence i situ Hybridization) 40 seconds for extremely low light level imaging )
; ® Built-in digital contrast enhancement — Contrast stretching and pseudo-

® Gel electrophoresis i : s :

Densi color LUTSs permit visual display of faint image details and let you take full
e O C LY advantage of true, 8-bit dynamic range
o Suwelll?nce m Software Compatible with other Photometrics cameras — Provides
m OEM video camera upgrades seamless upgrades to higher performance cameras if required and protects
m Low light level imaging software investment

n
HEE
Photometrics
3440 East Britannia Dr. = Tucson, Arizona 85706 = FAX (602) 573-1944 = TEL (602) 889-9933

Worldwide distribution. Contact us for the representative nearest you.
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Piezo Micromanipulator
® Programmable controller
® Single pulse mode
[ ]

Variable speeds

Locking piezo drive

optional FSR pad

® Small footprint

® Rotating base

® Down to 0.4 micron Sutter -
resolution Instrument ——u
Company =

40 Leveroni Court Novato CA 94949
415-883-0128 fax 415-883-0572

® Up to 2.5cm translation
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AAAS
SCIENCE AND TECHNOLOGY
PoLICY YEARBOOK 1993

ALBERT H. TEICH, STEPHEN D. NELSON,
AND CELIA MCENANEY, EDITORS
Published by the American Association for the
Advancement of Science

The past year witnessed great tumult and
many changes in S&T policy. The A44S
Yearbook is an authoritative collection of articles
that describe and helped shape those changes.
Included are papers from the annual AAAS S&T
Policy Colloquium and the 1993 AAAS Annual
Meeting, together with excerpts from influential
reports by the National Academies of Sciences and
Engineering, the Carnegie Commission, the Senate
Appropriations Committee, and the House Task
Force on the Health of Science. The five parts
of the book cover technology policy, science
policy, defense conversion, manufacturing
research, and environmental R&D.

1994; 424 pages; index; softcover; ISBN 0-87168-534-5
$19.95 (AAAS member price $15.95) )
Mail your order to: AAAS Distribution Center,

PO Box 521, Annapolis Junction, MD 20701

If you prefer to order by phone (VISA/MasterCard only),
call 1-800-222-7809 (8:30am-5:00pm ET)

Fax orders to 301-206-9789

SCIENCE announces the return of the blockbuster
special issue: Women in Science. The third edition of
this annual feature examines the special career
challenges of women scientists around the globe.

Women in Science 1994: Comparisons Across
Cultures, $4.00. Full-color, 36 pages, from SCIENCE
March 11, 1994. Sections: Germany: Scientist
Homemakers; ltaly: A Warm Climate for Women;
Sweden: Leveling the Playing Field; Additional

Yes! Send me the SCIENCE 1994 Women in
Science reprint! | have included payment information on
this order form. (Please type or print clearly)

Payment Method  ($25minimum for creditcard orders)
__ Check ___ Mastercard ___ Visa
Credit Card Number

Signature
Name
Address

Exp. date

Telephone ( )

s

Women in Science 1994

e e e

To Ordercall: (202)326-6527, or fax:(202) 682-0816. Ask us aboutbulk orderdiscounts!

features on women in science in Turkey, The Philippines
and India; Policy Forums: Status and Prospects of Women
in Science in Europe, Interventions to Increase Participa-
tion of Women in Physics.

Bulkquantitydiscount: Order100ormore
copiesandreceivea10%discount;order 500
ormorecopiesandreceivea20%discount.

SCIENCE

Please send me:
____copies of Women in Science '34: Comparisons
Across Cultures @ $4.00/each
100 copies @ 10% discount
500 copies @ 20% discount  CA, DC residents please add sales tax.
Amount Enclosed $
Please make all checks out to AAAS. Send PREPAID order to:
AAAS Reprint Department, Attention: Corrine Harris,
1333 H Street, NW, Washington, DC 20005 USA

Please allow six weeks for delivery.

ReprintAD 6/34
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