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The Power of a Porsche.

Mapping the human genome.’ Studying prehistoric DINA.?

Characterizing the transmission of infectious diseases.’

These and other scientific innovations were once just ideas —

implemented with traditional electrophoresis and a Bio Image Analysis System.

The new Bio Image Intelligent Quantifier™ Gel Scanner lets you
analyze a wide range of gels and membranes quickly and
easily. The key is the IQ system'’s powerful yet easy-to-use
software from Bio Image, a menu-driven, windowed program
designed with the features that have made Bio Image systems
the choice of scientists. The Intelligent Quantifier comes with a
comprehensive software environment supporting whole band
1-D analysis, 2-D electrophoresis, blot analysis, and colony /
plague counting.

The IQ Gel Scanner, including powerful IQ Analysis Software
computer, 1200 dpi scanner and Bio Image from Bio Image
software, costs less than $20,000. No other

: , ' _ * Self-installing and selt-tutoring —
image analysis system gives you this much at No fraining needed.

SUCh a low JPHES: * Annotate and compare images, prepare reports

Yalea it for o fost difve without leaving your keyboard.

Special offer! Try a Bio Image IQ Gel Scanner

in your own laboratory and start turning your ideas into redl,
tangible results. Just call us to arrange a FREE trial...
1-313-930-9900.

* Network ready — Combine gels and
compare data from multiple sources.

m Bio Image
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Sensitive...Precise...Accurate.

T L Cytokines exert their effects at extremely low concentrations

® Precoated 96 well strip plates

¢ Prediluted HRPO-conjugated second antibody

1 % 100 s00 @ Diluents for Serum/Plasma and Cell Culture Media
® Low inter-and intra-assay CV’s

using the 2 hour shaker option. in the presence of many other bioactive proteins. Quantikine
" immunoassays provide precise determination of cytokines in
> 1 #— very complex biological samples.
= ¢ Sensitivity in the picogram range
o » e Tested for cross reactivity with all available ¢ .okines
g’ 0.1 =’ ® Assay time - 2.0 - 4.5 hours
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IL-6 CONCENTRATION (pg/mL)

To obtain a catalog, detailed product information or to place an order:
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Imagine Having The Tools To

Remember the milesfones in your life. The ones that
revealed your falent fo 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 info a career in the sciences.

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

RNA

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

To bring these applications within
easy reach, Biosearch was the first to
infroduce a complefe, automated
RNA synthesis system with nucleotide
monomers, reaction columns, pre-
packaged reagents, and opfimized
synthesis protocols.

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 betacyancethyl
phosphoramidite chemistry that's become the
method of choice in DNA and RNA synthesis.

Ouwr 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

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 fo pioneer new tools for their work.

Biosearch is the worlds 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 to meet the needs for large single-batch production
of material, minimizing your need for internal quality control.

DMT—O—l/o

In addifion to standard
reagents, Biosearch can also
supply phosphoramidites and
bulk quantities of synthesized
oligomers on a custom-
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
fo 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
enzyme blocking, PCR clamping, and
DNA mapping.

Biosearch can provide you with
custom PNA oligomers, or the monomers,
supports, and reagents to synthesize your
own oligomers.

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 to 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 fraditional 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 fo 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 pepfides.

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

L% enables fast cycle
\ fimes but also provides
the bonus of reduced
reagent consumption.
- The distance between
the reagent reservoir
and the column is
minimized so that a
T o 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.

Consumption/ml
15

Microfluidics

Scale/; mole

0.05

Membrane synthesis

Perform nucleic acid synthesis on a membrane? Ifs 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 cligomers on the same type of membrane; no
longer do you need fo select the size of the CPG according to
the length of the oligomer.
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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 fechniques
using allyl-based protecting
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

b BIOSEARCH

Subsidiary of Millipore

© 1994 Biosearch Inc
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identified by an icon representing the head of the
tapeworm Taenia solium. [Cover micrograph: CNRI/
Science Photo Library/Photo Researchers, Inc.]
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SEE THE LIGHT with

ONE-STEP CLONING and
EUKARYOTIC Expression of PCR Products.

he TA Cloning® System from Invitrogen is the most efficient method for cloning PCR
products. With efficiencies greater than 80%, this simple one-step method eliminates
the need for complicated primer/linker strategies and inefficient blunt-end cloning tech-
niques. Now this proven technology can be used for direct cloning and eukaryotic expres-

sion of PCR products.

No
Subcloning
Required.

The Eukaryotic TA
Cloning® Kit combines
the simplicity and effi-
ciency of TA Cloning®
with the latest in eukary-
otic expression vector
technology. The new TA
Cloning® vector, pCR"3,
contains the immediate-early
cytomegalovirus promoter
upstream of the PCR product inser-
tion site. This enables you to proceed directly
from PCR cloning to expression in mammalian
cells-all without tedious and time-consuming
subcloning.

Efficiencies
Greater Than
60%.

With guaranteed cloning
efficiencies greater than
60% and eukaryotic
expression driven by
the most advanced
vector technology, the
Eukaryotic TA Cloning®
Kit (catalog no. K3000-01) is
your best choice for one-step
cloning and eukaryotic expression
of PCR products.
For detailed information
on the new Eukaryotic TA i
Cloning® Kit, call Invitrogen v AT
today.

e

1-800-955-6288
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TH1S WEEK IN SCIENCE

edited by PHIL SZUROMI

Easier up than down
Recent modeling of mantle con-
vection has focused on the ef-
fect of the phase transition be-
tween the upper and lower man-
tle on the pattern of convec-
tion. Liu (p. 1904) notes that
the Clapeyron slope of the re-
action changes from negative
at temperatures below 1700°
to 2000°C to neutral to slight-
ly positive at higher tempera-
tures, which might be appropri-
ate for regions of upwelling in
the mantle. In convection mod-
els containing this effect, hot
plumes ascend easily through
the region of the phase transi-
tion, whereas cold downwell-
ings are impeded at it.

Tool transition
A key locality for understand-
ing the transition from Homo
erectus to Homo sapiens and for
determining the timing and
evolution of tool use is the Mid-
dle Awash Valley, Ethiopia.
Stratigraphic correlations have
been hampered by faults and
poor age control. Argon-argon
dates on interbedded tuff and a
revised stratigraphic correlation
by Clark et al. (p. 1907) imply
that the fossil transition oc-
curred at least by 600,000 years
ago here. A change from Oldo-
wan to Acheulean artifacts ap-
pears to be associated with a
change in sedimentary facies,
not hominid fauna, and thus
suggests that hominids used dif-
ferent tools in different settings.

Clearing the picture
Conventional optical imaging
methods are difficult to use when
the object of study is embedded
in a material that strongly scat-
ters light. Ultrafast lasers and
optical gates make it possible to
ignore the highly scattered pho-

DNA polymerase: Structures and mechanism
Although a number of DNA polymerase structures have been
reported, the mechanistic steps involved in elongating the DNA
strand can be hard to infer in part because these enzymes are large
and and have domains that perform other catalytic functions.
However, DNA polymerase B (pol B) is relatively small (335 res-
idues), highly conserved, and has no other known functions. In a
research article, Pelletier et al. (p. 1891) present crystal structures
of two ternary complexes of the 31-kilodalton catalytic domain of
rat pol B with a DNA strand (an 11-nucleotide template and a 6-
nucleotide primer) and a chain terminator, 2',3'-dideoxycytidine
triphosphate. Three aspartate residues (Asp'®, Asp'?, and Asp?*®)
coordinate two magnesium ions and the 3'-OH group that effects
the lengthéning of the DNA chain. In an accompanying report,
Sawaya etal. (p. 1930) present the structure of whole pol  enzyme
and compare it with other known polymerase structures. They
argue that the presence of two invariant Asp residues suggests a
common nucleotidyl transfer mechanism.

tons and capture those of inter-
est. Alfano et al. (p. 1913) re-
port imaging results in which a
Kerr-Fourier gating configura-
tion was used to image translu-
cent drops in scattering solu-
tion. In contrast to studies with
solid test object, the droplets
have no sharp boundaries and
differ only in concentration
from the background material.

Seeing the squeeze
When confined or put under
stress, complex fluids such as
liquid crystals undergo struc-
tural rearrangements. Idziak et
al. (p. 1915) report the devel-
opment of an apparatus to study
such complex liquids by means
of x-ray diffraction. A surface
forces apparatus, which permits
control of the separation of two
mica surfaces to £1 angstrom,
was modfied for use in an in-
tense synchrotron x-ray beam.
Under conditions of confine-
ment and shear, the smectic liq-
uid crystal 4-cyano-4'-octylbi-
phenyl adopted distinct planar
configurations, including one
that is not normally seen under
flow conditions.

Maternal rescue
The embryonic expression pat-
tern of transforming growth
factor—B1 (TGF-B1) suggests
that this multifunctional pro-
tein plays a vital role in mam-
malian development. Surpris-
ingly, though, mice carrying
two inactivated alleles of the
TGF-B1 gene appear to de-
velop normally for the first 7
days of life. Letterio et al. (p.
1936) provide evidence that
the survival of these “knock-
out” mice can be attributed in
part to maternal TGF-B1, sup-
plied to the pups transplacen-
tally and in breast milk. These
results illustrate that a gene
knockout is not necessarily the
same as a protein knockout,
and thus sound a general cau-
tionary note about the inter-
pretation of such experiments.

Catalysts from RNA
Although RNA consists of only
four distinct ribonucleotides, it
can interact specifically with a
surprisingly wide variety of small
biological molecules. Prudent et
al. (p. 1924) combined auto-
mated synthesis of one to two
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hundred nucleotide-long seg-
ments of RNA and amplifi-
cation of rare sequences by the
polymerase chain reaction to
generate a library of RNAs
with randomized sequences.
They then sifted through this
library to find RNAs that cata-
lyze the isomerization of a

simple, substituted biphenyl
molecule. Acceleration of the
reaction seems to occur through
stabilization of the transition
state and energy realized from
binding of the substrate. That
RNAs might perform such func-
tions, in accordance with gen-
eral principles of catalysis, sug-
gests that prebiotic RNAs may
have had similar abilities.

Foiling the clot
Proteins secreted from the sali-
vary glands of leeches interfere
with blood clotting, thus per-
mitting the leech to suck blood
from its host. These proteins
inhibit binding and proteolytic
reactions that would normally
serve to localize and activate host
processes such as platelet aggre-
gation and generation of the fi-
brin clot. Krezel et al. (p. 1944)
solved the solution structure of
decorsin, one member of this
group of leech proteins, that con-
tains the sequence of amino ac-
ids arginine-glycine-aspartate
that is recognized by host cell
adhesion proteins known as
integrins. Further, in compari-
son with other leech salivary
proteins, a common three-di-
mensional structural motif is
apparent even though these
proteins share little amino acid
sequence similarity and inhibit
by different mechanisms.
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facturing. Compatible ~
mterfaces create a host
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- of applications. '
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WILD MZ8 - -
‘The confident decision"”fs;
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.fatlgue-free work. -

Leica AG - CH-9435 Heerbrugg (Switzerland) - Telephone +41 71 7031 31 - Fax +41 71 72 16 38
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Peptide Nudleic Acids

Stronger binding. Greater specificity of _ PCR Clamping

interaction. Increased enzyme resistance. N PNA oligomers
and PCR team up

These are just a few of the in an assay to detect
strengths of Peptide : single point mutations —
Nucleic Acids (PNA), - without DNA sequencing.

new DNA analogs
that combine a unique

polyamide backbone

Strand Invasion
Homopyrimidine PNA oligomers

: displace DNA strands to form
g&:inf:z!f‘%ur PNA/DNA/PNA triplexes.

Eyrimidine \ Custom PNA Synthesis Service

ases. ; N e Biosearch can synthesize almost any PNA

With the L K2 sequence you need, from simple strings of A, C, G,
power of ' and T to biotin or fluorescein-labeled oligomers.

;Elf ?::Iirr;din a Call to sign up for our series of “Practical PNA” notes and get the

position to forge S = details on our PNA synthesis service.
ahead on new: U.S. and Canada: 1-800-872-0071 e Japan: (03) 3471-8191

developed applications Europe: (44) 0923 211107
— applications that are

impossible with DNA. Biosearch is a trademark of Biosearch, Inc. »Pp
The PCR process is covered by U.S. potents owned by P !
Hoffmann-la Roche, Inc. and F. Hoffmann-la Roche Lid.
Copyright © 1994 Biosearch, Inc., Bedford, MA Sub5|d|cry of M||||pore
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The new Diaphot ...
everything you've wished for!

S
E U«

Controls are far forward for 0.85 and 1.4 N.A. DIC condensers Easy access to nosepiece and

maximum comfort. for high resolution, high magnifica- filters; dichroic cube fixed relative
tion microscopy. to focusing nosepiece.

Expanded space above stage and Multiple image ports include side, Height of BT1 eyepiece tube can
tiltable 100W illumination pillar for front, and optional trinocular be adjusted for user comfort.
large specimens. eyepiece tube.
”thl'wy‘“;
“' el
Al
v l lH.“
ﬁ il
. . il 4
We asked hundreds of inverted microscope users to e L

make a wish list and incorporated their suggestions in
the new Diaphot®. It features even brighter images, more
flexibility, more multi-imaging capability, enhanced stabil-
ity and comfort than its predecessor, without sacrificing
any of its legendary optical performance.

The new Diaphot is designed to suit applications from
basic cell culture to UV fluores-
cence, in-vitro fertilization, high
resolution video microscopy,
patch clamp technique, micro-
photometry and laser scanning
confocal microscopy.

Discover how much more a
new Diaphot will do for you.

Call 1-800-52-NIKON,
EXT. 155.

Nikon

No other microscope
can match the new
Diaphot for exceptionally
brilliant, high resolution
epi-fluorescence over the
broadest spectrum.

Wil

e
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CASurveyor=Your personal science library

It's quick, it's easy,
it's on your desk.

Fie ew Titles

Now you can use CD-ROM technology to find on- CASurveyor is produced by CAS, an organization
target scientific and technical literature references with an 87-year reputation for bringing you accurate
quickly and easily—right at your desk—ready when and timely scientific information.
you are. Use any personal computer equipped with a Are you familiar with Microsoft® Windows or
CD-ROM disc drive. Macintosh®—comfortable using a mouse? If so, you're

ready to use CASurveyor. If not, the basic skills are
easy to learn. You'll quickly discover how to
find references by title, author, keyword, CAS
Registry Number®, chemical name, and

Subscribe to any or all of these titles: »

?gﬁiifg:phy molecular formula. Then you’ll want to
. capture part or all of these retrieved items
* Magnetic Resonance (including the complete CA abstract) for your
* Organometallic Chemistry o presentation, report, or future use.
* Food and Feed Chemistry —_— CASurveyor is a do-it-yourself reference tool
* Cancer Chemical Research with desk-top convenience!
New Titles Priced at only $995, CASurveyor is a truly affordable

personal science library. For more information call

o Mass S Applicati
ass Spectrometry and Applications 800-753-4227 or 614-447-3731; fax 614-447-3751.

¢ Pollution Control and the Environment

* Polymer Coatings and Adhesives X
* Polymer Synthesis
* Waste Management and Remediation CAS is a division of the American Chemical Society®
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Electroporation.
It's not just what we sell.

Equipment shown

IS what we are.

Ever since our founder pioneered systems
that made electroporation and electrofusion practical
techniques, we have single-mindedly worked to
advance the technology.

This is why no other company offers so many
types of instruments for manipulating, transfecting
and fusing cells. And why you can depend on BTX to
provide the widest range of cuvettes, chambers and
other accessories.

When researchers need help, they frequently
turn to us, even if their equipment was made by
someone else.

When researchers need electroporation
information, they can turn to our proprietary
Electronic Genetics® Database, which has more than
1900 references and more than 165 protocols.

[ T
—

So if you want to stay at the leading edge of == = =
electroporation or electrofusion, call us today or circle A\
, ’ Y E A W
our reader service number.
ELECTRONIC GENETICS®
FREE! Call for the 11199-A Sorrento Valley Road ® San Diego, CA 92121-1334 USA
BTX 1994 Catalog 1-800-289-2465 * (619) 597-6006 ¢ Fax: (619) 597-9594
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The Space Station. It's about life on Earth.

PROGHESS

EXPRESS RACK CONCEPT PUTS SPACE
WITHIN REACH OF MORE SCIENTISTS.

From Shuttle liftoff to orbit is 30
minutes or so.

But launching an experiment
has been painfully slow by compari-
son—typically from 36 to 48 months.

One reason for the long lead
time has been the physical limits
of the spacecraft—the available
room, power, plumbing and other
features.

And part of the lengthy process
has been the detailed paperwork
that necessarily surrounds complex
undertakings.

SPACE STATION DESIGN
SAVES YEARS.

On Space Station, however, a
new idea called Express Rack is
targeting both types of problems
and could reduce lead time
for researchers to P
about 11 months. R

The Express
Rack concept
removes both
physical

and bureaucratic roadblocks.
In terms of paperwork,
the new approach does
in several pages what
once took several

Middeck Locker
Class Payloads

Drawer-Class
Payloads

volumes; it is a
fast track through
evaluation and
approval
processes.
Pre-Space
Station physical
limita-
tions
are
over-
come

through a new
rack design
that eliminates
custom-built
hardware; it
offers standard
modules to con-
tain experi-
ments and stan-
dard air, water,
power and other
mechanical connections.

Integration
Equipment

. International
S Standard
Payload Rack

Payload

,,,,,,,,,

i | w1, Space Station D
¢~ Laptop Hardware
Compuuter Express Payload D
Integration Equipment
Payload Hardware
Rack Essentials

Package

LIKE AN ADJUSTABLE
BOOKSHELF. WITH PLUMBING.

Space Station Express Racks
will accept modules of different
sizes—Ilike a bookshelf frame
designed for adjustable shelves
and storage units—plus all the
expected laboratory interfaces.

This flexibility allows a wide
variety of experiments without
requiring customization of the lab-
oratory itself.

Experiments can be designed,
installed, reconfigured or substituted
in minutes instead of days.

The bottom line for science:
More researchers will be able to
conduct more experiments in less
time—a goal that gets right to the
heart of the Space Station mission.

For more information about
Space Station Express Racks or
the program, including details on
how to use the system for a
planned experiment, write to the
Space Station address shown at
the end of this report.

BOEING



The Space Station.

SPACE STATION PARTNERS
NOTE GAINS, CALL FOR MORE.

Space agency officials for the
international partners building the
Space Station recently commended
NASA for improving program effi-
ciency and clarifying the potential
for including more countries in the
program.

The agencies and nations
include the Canadian Space
Agency (CSA), the European
Space Agency (ESA), the National
Space Development Agency of
Japan (NASDA), and Russia’s
Space Agency (RSA).

One of the key discussion
points at a recent Washington,
D.C., meeting was the successful
Space Station System Design
Review.

Solar Battery Rotation Drive

Passive Part of Manipulator

Adapter

Mating Unit

Gyro Plate

Ceniral Control Post

Body Mass Measuring Device

Cycle Ergometer

Sluice Chamber

Progress in bringing Russia
into the program as a new partner
was called “remarkable.”

The heads of agencies agreed
the new Station configuration has
several important benefits—
including increased robustness,
more capabilities, earlier availa-
bility to users.

They noted the importance of
defining in more detail the utiliza-
tion strategy for the Space Station,
particularly in terms of the Russian
contribution.

And all agency heads
expressed determination that the
international Space Station pro-
gram be accomplished without
further delay.

Devices and Equipment of Service Systems

Individual Cabin
Personal Hygiene Compartment

Unit Bay

Running Track Transfer Chamber

Orientation System Engines

SHUTTLE FLIGHTS TO MIR PLANNED.

An updated Mixed Fleet
Manifest from NASA details plans
for ten Space Shuttle flights to
Russia’s Mir space station.

The flights are precursors to
the assembly of the international
Space Station.

The manifest calls for Shuttle

flights to Mir in May and October
1995; April, August, September
and December 1996; March July,
September and November 1997,

A month later, in December
1997, plans call for the first ele-
ment launch of the international
Space Station.




It's about life on Earth.

THE SPACE STATION WILL
OFFER ITS SCIENTIFIC CREW
A CLEAR, UNBLINKING LOOK AT
THE HOME PLANET.

If the earth /

were the size of an
apple, the life- / b
supporting layer %
would be thinner :
than its skin.

p observe it from a platform in

We use of very little of :
the earth—just that thin band
between the crust and the
atmosphere’s upper limits.

If the earth were the size
of an apple, that life-supporting §
layer would be thinner than
its skin.

There is much to be
learned by having humans

space.

In natural resources
research the possibilities include
investigation of river basins,
urban/wilderness interactions,
crops and natural vegetation and
surface mapping.

Ocean monitoring is possi-
ble, including mapping of surface
temperatures, tracing currents,
recording ice coverage.

The atmosphere can be stud-
ied in new ways, from charting the
vertical distribution of gases and
aerosols to observing weather pat-
terns and storms.

And the Space Station is an
ideal platform for near-Earth envi-
ronmental studies, including the
measurement of global radiation
exposure to such events as

gamma-ray bursts.

In a different area entirely, the
Space Station itself is a live-in
environmental lab—a man-made
ecosystem that contains the
requirements of human life.

For example, its systems
maintain the temperature and
humidity humans require; air and
water are used, then purified and
recycled; all the living creatures on
board are monitored—including
bacteria.

Like the home planet, the
Space Station is a closed system,
a small and fragile oasis in space.
In learning how to live in space,
we may learn a great deal more
about living on Earth.

CONGRESS FREES
SPACE STATION FUNDS.

Congressional appropriators
have freed $450 million of the almost
$1 billion in fiscal 1994 Space Station
funding. The funding had been
“fenced"” last fall—held in reserve—
because of uncertainty over design
of the international space laboratory.

A spokesperson for Sen.

Space Station Budget Profiles Real Dollars in Billions

4 Total Cost
1994-1999

$22.68

Freedom Baseline

3 Total Cost

1994-2002
International Space Station Baseline $17.48
2
i L

A A
Fiest Eemant Lasnch 1297 Assamtn Campieisd 602

The International Space Station will take a smaller bite out of the NASA annual budget, cost
aimost $5 billion iess overall, and have increased capability

BOEING



The Space Station. It's about life on Earth.

NASA Budget Request Revisions Constant FY 95 dollars in millions
20

&>
28% reduction

10 L L " L = L

43 94 85 9% 97 98 99

[ A nas cur bugget requests to contarm to tegeral fiscal pressures. ]

INASA Budget Component Trends Relative to FY 93 Expenditures

4 30
g Aeronautics and Technology
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§ —
H 10F
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§ -0+ Human Space Fiight
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The Human Space Flight portion of the NASA budget has been cut to fund increases in Agronautics and
Technology. and Science.

Barbara Mikulski, D-Md., chairper-
son of VA, HUD and Independent
Agencies subcommittee of the
Senate Appropriations committee,
said the funds should be sufficient
to carry the program through July 1.

At that point, the Senate and
House subcommittees, with NASA
appropriations oversight, will again
examine the program’s status.

SPACE STATION
HARDWARE PRODUCTION
MOVES INTO HIGH GEAR.

It's show time for workers re-
sponsible for manufacturing Space
Station hardware.

The rate of production, already
rapid, will increase over the rest of
this year, reaching a peak in 1995.

“We're getting tons of material
here now,” said Jim Waterman,
manager of Boeing's Space Station
manufacturing facilities in Huntsville,
Alabama.

And, he added, “thanks to the
efforts of integrated product teams
to avoid unnecessary changes in
configuration, tons of hardware
fabricated for Space Station
Freedom can be incorporated
in the new design’

Waterman estimated
that 80% of all the engi-
neering and hardware from
Space Station Freedom is
still usable.

In locking down the
Space Station program,
integrated product teams
not only made the most of
work done earlier, but also
found more efficient ways to
move forward.

An example: Several
major steps in the integration
of Space Station nodes were

combined, shaving as much as a
year of flow time.

A quick overview of current
hardware progress:

Node—Aluminum panels
have been formed, welded and
trimmed for the connecting node
structural test article.

Common Module—The design
has been changed to increase
skin panel thickness from 1/8 to

3/16 inch. Waffle skin panels are
being machined now; the module
will be formed and welded by year
end. Habitation and laboratory
modules are 95% common; a
single shell will be used to test
and verify structural qualification

= for both.

Composite Racks—
A qualification rack is
ready; flight racks are
being manufactured at
a rate of two per month.

Hatch Assembly—
~ Six will be assembled
by year end; qualifica-

. tion tests begin in
 August.

Radial Ports—Two
of four are complete.

ECLSS—Envi-
ronmental Control
and Life Support
System components
are in qualification
tests; ECLSS

functions are being
coordinated with Russian Mir 2
elements.

Common Berthing Mechanism—
About half of the testing has been
successfully completed; major
structural qualification tests will
begin later this year.

Software—Coding should be
completed this year, followed by
functional testing and integration.

Ifyou'd like a free Progress Report sent to you regularly, write
THE SPACE STATION, BOEING DEFENSE & SPACE GROUE P.O. BOX 58747, M/S HF-90, HOUSTON, TX 77258.

BOEING
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Women in Science 1994

Women in Science 1994: Comparisons Across Cultures, Women in Science 1992: Survey issue, $3.00.
$4.00. Full-color, 31 pages, from SCIENCE March 11, 1994.  Full-color, 28 pages, from SCIENCE March 13, 1992.

Sections: Germany: Scientist Homemakers; Italy: A Warm Sections: Profile of a field: Neurosciences, Chemistry,
Climate for Women; Sweden: Leveling the Playing Field; Mathematics; Key Issues: Mentoring, Two-career Science
Additional features on women in science in Turkey, The Marriage, Datapoints. (Limited stock)

Philippines and India; Policy Forums: Status and Prospects of

Women in Science in Europe, Interventions to Increase Women in Science: 1992, 1993, 1994, Set: $8.00
Participation of Women in Physics. One copy of all three issues as described above.

Women in Science 1993: Gender & Culture, $3.00.

[ J
Full-color, 49 pages, from SCIENCE April 16, 1993. Sections:
The Female Style; Industrial R&D; Science Education; A Case
Study: Primatology. (Limited stock)

To Order call: (202) 326-6527, or fax: (202) 682-0816. Ask us about bulk order discounts!

Yes! Send me the SCIENCE 1994 Women in Please send me: '
Science reprint! | have listed the quantities of each issue | ____copies of Women in Science '94: Comparisons l
need and included payment information on this order form. Across Cultures @ $4.00/each |
Payment Method  ($25 minimum for credit card orders) ____copies of Women in Science '93: Gender & Culture l
___Check ___ Mastercard ____Visa @ $3.00/each.
Credit Card Number. Exp. date ____copies of Women in Science '92: Survey issue @ l
Signature, $3.00/each. |
Name, ____Set of three: Women in Science:'92, '93, ‘94 @ $8.00/each set
Address Amount Enclosed $ CA residents.please add sales lax. I
Please make all checks out to AAAS. Send PREPAID order to: l
Telephone ( ) AAAS Reprint Department, Attention: Corrine Harris, |
Please allow six weeks for dellvery. 1333 H Street, NW, Washington, DC 20005 USA WISHAD 5/94

o ———

o Free Prep Sample.

Llook at all you can do now, in the tube, with Ultrafree®centrifugal filters:

® Protein Concentration ® DEAE Protein Fractionation e Virus Concentration
® DNA Concentration ¢ PCR* Cleanup e Elution of DNA
® DNA Purification e HPLC Sample Prep from agarose gels

Our free sample makes it Ultra-easy to try Ultrafree filters. Just give us a call.
US and Canada, 1-800-MILLIPORE ext. 8017 Japan, (03) 3474-9116.

Europe (fax to our Paris headquarters), +33.1.30.12.71.83.
MILLIPORE

*See potent No. 4683202 1o Cetus Corp. © 1994 Millipore Corporation
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CUSTOM DN A SYNTHESIS

PURE & SIMPLE

‘19

@ Price
as low as per base
plus set up
+
@ Superb Technical Support
+
@® Impeccable Quality
+

@® World’s Fastest Service

MIDLAND

THE UNDISPUTED #1
CUSTOM DNA SYNTHESIS SERVICE
THE MIDLAND CERTIFIED REAGENT COMPANY
3112-A West Cuthbert Avenue
Midland, Texas 79701
Phone 1-800-247-8766 FAX 915-694-2387
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NORTH ATLANTIC
TREATY ORGANIZATION

i

Nato science programme

NETWORKING INFRASTRUCTURE GRANT

The NATO Science Committee has introduced a new
mechanism for support, the Networking Infrastructure Grant,
designed to improve the access to Computer Networking
facilities of scientists in the countries of Central and Eastern
Europe and Central Asia, NATO's Cooperation Partners (CPs).
To qualify for such a grant the researchers must be involved in
a common collaberative project between one or more
institutes in CP countries and one or more institutes in NATO
countries. The grant will enable the CP researchers to purchase
equipment or services related to networking. Networking
Infrastructure Grants are awarded primarily in the Priority Areas
outlined below, but are not restricted to these areas.

The Priority Areas for support under the NATO Science
Programme for collaborative projects between NATO scientists
and CP scientists are as follows:

Disarmament Technologies
Environment
High Technology
Human Resources/Science and Technology Policy.

In these Priority Areas the following activities can also be
supported. in addition to the Networking Infrastructure Grants:
Collaborative Research Grants, Linkage Grants, Advanced
Study Institutes, Advanced Research Workshops and Expert Visits.

Further information and application forms for the above grants
are available on request from:
NATO Scientific Affairs Division (Ref. 94/5), 1110 Brussels, Belgium.

The parasitology
magazine that gives
you what you want

Each year the editor of PT
travels tens of thousands of
miles on your behalf.

To conferences. To labs.
To uncover the hot stories.
To commission the best authors.
To put in your hands.

Send for a FREE sample

UK: Tel: +44 (865) 843359
Fax: +44 (865) 843952
USA: Tel: 914 524 9200

Fax: 914 333 2444

AUSTRALIA: Tel: 61 (02) 958 4429
Fax: 61 (02) 967 2126
E-MAIL: A.FRICKER@ELSEVIER.CO.UK

Please quote reference TP4A01 on all requests

Elsevier Trends Journals, Marketing Department,
Kidlington, Oxford, UK, OXS5 1GB.

Elsevier Trends Journals, 660 White Plains Road,
Tarrytown, NY 10591-5153, USA.

Elsevier Trends Journals, Journals Information Office,
] PO Box 242, Northbridge, NSW 2063, Australia.
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FLAMING / BROWN
MICROPIPETTE PULLER

IF YOUR RESEARCH DEPENDS ON PIPETTES
. . . DEPEND ON THE P-87 PIPETTE PULLER

MICROPIPETTES INJECTION NEEDLES
PATCH PIPETTES

Microprocessor controlled and fully programmable, the
P-87 is an easy to use, highly reproducible puller.

With storage for multiple pipette programs, the P-87 is
ideal as a general purpose lab puller, or for the
investigator who utilizes a variety of techniques.

Our technical support and quality control standards
= are the highest in the industry.

—=Sutter Instrument Company

—-
40 Leveroni Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572
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AAAS

‘ SCIENCE AND TECHNOLOGY
PoOLICY YEARBOOK 1993
ALBERT H. TEICH, STEPHEN D. NELSON,
AND CELIA MCENANEY, EDITORS

Published by the American Association for the
Advancement of Science

T he past year witnessed great tumult and
many changes in S&T policy. The AAAS
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

A New Spin On DNA Recovery From Agarose.

Painless Elution. Literally.

When it comes to DNA elution
from agarose gels, it doesn't get any
easier than Millipore’s Ultrafree®MC
0.45pm centrifugal filters. Just cut out
the DNA band. Freeze /thaw. Macerate
the gel. Place in an Ultrafree-MC unit.
Spin a couple of times. That's all it
takes for clean, concentrated DNA. It's
simple. Painless. And with our special
trial offer, it's free.

For an Ultrafree-MC sample,
give us a call. US and Canada,
1-800-MILLIPORE ext. 8017 Japan,
fax to (03) 3474-9141. Europe
(fax to our headquarters in Paris),

+33.1.30.12. 71.83.

MILLIPORE

© 1994 Millpore Corporation
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OXFORD UNIVERSITY PRESS

TO BE A SCIENTIST

Donald Braben

What does a scientist do! How does one become a sci-
entist? Why is science important? This book offers a
wonderful introduction to the scientific enterprise that
highlights both its rewards and tribulations.

1994 184 pp.; 6 illus.; paper $14.95

RENEWABLE ENERGY FROM

THE OCEAN

A GUIDE TO OTEC

William H. Avery and Chih Wu

This book reviews the status and background of ocean
thermal energy conversion (OTEC), a promising new

technology with virtually unlimited potential.
(Johns Hopkins Applied Physics Laboratory Series in Science & Engineering)

1994 480 pp.; 236 illus.; $65.00

EVOLUTION OF
INFECTIOUS

DISEASE

Paul W. Ewald

This landmark book presents the
first detailed explanation of an
evolutionary perspective on
infectious disease, synthesizing
findings from the health sciences,
epidemiology, and evolutionary
biology.

1994 320 pp.; 3 illus.; $35.00

BIOLOGICAL
ANTHROPOLOGY AND AGING

PERSPECTIVES ON HUMAN VARIATION OVER
THE LIFE SPAN

Edited by Douglas E. Crews and Ralph M. Garruto
This timely volume masterfully explores evolutionary,
cross-cultural, physiological, environmental, and patholog-
ical influences on variation in human biological aging.

1994 472 pp.; 77 illus.; $75.00

Now in a new edition!
THE PHYSICS OF LIQUID

CRYSTALS

SECOND EDITION

P. G. de Gennes and ). Prost

Here is a new edition of the classic text on liquid crystal
physics.

(International Series of Monographs on Physics 83)

1994 616 pp.; 239 illus.; $90.00

Now available in paperback!

COLD FUSION

THE SCIENTIFIC FIASCO
OF THE CENTURY

John R. Huizenga

“A detailed demolition of evi-
dence presented in favor of cold
fusion....It stands out as a work of
philosophy written with passion
from which all students of science
could benefit.”

—Physics Today

1994 336 pp.; 6 illus.; paper $15.95

ANTARCTICA AND

ENVIRONMENTAL CHANGE
Edited by D. ). Drewry, R. M. Laws and J. A. Pyle
This book presents authoritative essays on the ramifica-
tions of observed environmental changes occurring in the
vital antarctic region.

1994 152 pp.; illus.; $52.50

INHOMOGENEOUS
SUPERCONDUCTORS

GRANULAR AND QUANTUM EFFECTS

Eugen Simanek

This monograph and text provides a much-needed, com-
prehensive introduction to the theory of quantum fluctu-
ations in inhomogenous superconducting materials.

1994 384 pp.; 23 illus.; $75.00

BIOLOGY OF TICKS

VOLUME 2

Daniel E. Sonenshine

This long-awaited second and final volume of Daniel
Sonenshine’s masterful survey of tick biology focuses in
particular on ticks and disease.

1993 488 pp.; 229 illus.; $95.00

ORIGINS OF

NEUROSCIENCE
A HISTORY OF
EXPLORATIONS INTO
BRAIN FUNCTION

Stanley Finger

With over 350 illustrations, this
impressive volume traces the
rich history of ideas about the
functioning of the brain from
ancient times to today.

1994 480 pp.; 364 illus.; $75.00

Cold fusion
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To order or for more information write:

OXFORD UNIVERSITY PRESS

200 MADISON AVENUE, NEW YORK, NY 10016
To order any book by credit card call toll-free 1-800-451-7556
Prices and publication dates are subject to change
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To elucidate the properties of your protein, let one of
the Immobilon™ transfer membranes pull out the maximum
information possible.

Millipore has developed unique Immobilon matrices—
each optimized for different biomolecule studies.

Immobilon-P is the ideal PVDF matrix for general
western blotting and immunodetection, delivering stronger
bands and better signal-to-noise than traditional nitrocellulose.
The broad compatibility of PVDF makes it particularly well
suited for amino acid analysis.

Immobilon-P*® is a specialized PVDF membrane that
binds three-to-five times more protein than conventional
PVDF. The capture of peptides or low-abundance proteins

© 1994 Millipore Corporation
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with nearly 100% efficiency makes this the membrane of
choice for high-yield sequencing.

For peptide mapping of N-terminally blocked
proteins, there’s no better choice than Immobilon-CD. lts
cationically-charged PVDF surface permits reversible sample
immobilization, allowing protein bands to be eluted from
the membrane after transfer for sequencing.

Don't let vital information slip through your fingers.
Take the high road—and find out what you've been missing.
For a free sample of the Immobilon membrane of your choice
and key references, in the US and Canada call 1-800-
MILLIPORE ext. 8202. Japan, fax to (03) 3474-9141.
Europe (fax fo our Paris headquarters), +33.1.30.12.71.83.

MILLIPORE
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ProbpucTts & MATERIALS

Nucleic Acid
Preparation
EasyPrep offers a simple, reliable,
and standardized method to pre-
pare pure nucleic acids from
bacteria, bacteriophages, in vitro
DNA syntheses, polymerase
chain reactions (PCR), and more.
EasyPrep consists of a pump unit
and process box. Air pressure
from a pump pushes liquid
through filters and column wells
embedded in the sealed process-
ing unit. By simple variations of
time and pressure and different
combinations of filters, wells,
and solutions, up to 24 prepara-
tions can be completed in as little
as 30 min. Four specialized kits
—Plasmid, M13, PCR, and Oli-
go Prep—containing disposable
filters, column wells, and ready-
made solutions are available sep-
arately. Pharmacia Biotech.

Circle 141.

Immunostaining Kits
The ER/PR detection kits are
complete immunostaining sys-
tems for hormone receptor anal-
ysis in routinely fixed tissues. The
kits allow estrogen receptor (ER)
and progesterone receptor (PR)
staining to be performed in any
lab using fast, easy protocols. The
protocols can be run in a day, and
both kits include the nonhaz-
ardous Antigen Retrieval Citra
solution, which enhances the
staining of fixation-sensitive
markers like ER and PR.
BioGenex. Circle 142.

Earth Science
Imaging Software
ER Mapper Release 5.0 earth sci-
ence image processing software’s
new features include expanded
map composition, the object li-

brary, three-dimensional perspec-
tive viewing, a batch processing
engine, user-definable tool bars,
classification and scattergram en-
hancements, digitizer tablet sup-
port, triangulated warping, and
fast Fourier transform processing.
The software is available on Sun,
Silicon Graphics, Hewlett-Pack-
ard, and Digital workstations, and
for the Windows NT operating
system. Earth Resource Map-
ping. Circle 143.

Earth Science Imaging
DIMPLE is an interactive image
processing system for the earth
sciences that makes powerful im-
age analysis tools easy to use. It
integrates built-in image analysis,
registration, and enhancement
tools with customized operations
any user can define. Image anal-
ysis features include histograms,
cross plots, linear transects, and
statistical analysis. Image en-
hancement features include fil-
ters, sharpening, smoothing, con-
trast enhancement, and pseudo-
coloring. Image transformation
capabilities include color com-
posites, three-dimensional plots,
and contour modeling. System
requirements are a Macintosh
running system 6.0.5 or later, 256
colors, a hard disk, and minimum
of 4 megabyte memory. Cherwell
Scientific. Circle 144.

DNA Labstation
The Vistra DNA Labstation au-
tomates the upstream processes
of DNA sequencing. By auto-
mating the creations of mini-
preps and sequencing reactions,
the instrument allows “walk away
automation” up to the point of
loading a gel. A novel separation
method based on magnetic pur-
ification allows the isolation
of single- and double-stranded

DNA, from phage or bacteria,
without the need for centrifuga-
tion or organic solvent extrac-
tion. For Sanger sequencing,
Sequenase sequencing enzyme
is used to label the DNA and
prepare it for sequencing. This
method provides a long read-
length of up to 500 bases and
gives an accurate sequence read-
ing. Alternatively, if the initial
amount of DNA is low, or there

is a high degree of secondary
structure, the ATaq cycle se-
quencing can be adopted. Am-
ersham and Molecular Dynam-
ics. Circle 145.

Dyes for DNA and
RNA Detection
SYBR Green I and II gel stains
for detecting nucleic acids have
low intrinsic fluorescence, so gels
stained with them can be viewed
directly, without destaining prior
to photography. Using SYBR
Green I, less than 100 pg of DNA
can be detected using a standard
ultraviolet transilluminator. Use
of 254-nm epi-illumination re-
sults in a sensitivity greater than
25 times that of ethidium bro-
mide staining. SYBR Green I also
stains single-stranded oligonu-
cleotides in polyacrylamide or
agarose gels with about 100 times
the sensitivity of ethidium bro-
mide. With SYBR Green II, de-
signed for detecting single-
stranded nucleic acids, as little as
100 pg of RNA can be detected
using 254-nm epi-illumination.
Molecular Probes. Circle 146.

Newly offered instrumentation, apparatus, and laboratory materials of interest to
researchers in all disciplines in academic, industrial, and government organizations are
featured in this space. Emphasis is given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by Science or AAAS is not implied.
Additional information may be obtained from the manufacturers or suppliers named by
circling the appropriate number on the Readers’ Service Card and placing it in a mail-

box. Postage is free.
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Lambda DNA Kit
The Nucleobond AX L-Kit al-
lows the isolation of undegraded,
pure lambda DNA from a lysate
in less than 4 hours, without the
need for DNase I, RNase A, or
phenol. Lambda DNA appears as
one sharp band on agarose gels,
with no smearing from partial
degradation and no genomic
DNA bands. The kits have been
used for restriction mapping,
subcloning, amplification, and
sequencing. The kits come com-
plete with ready-to-use, gravity-
flow cartridges and buffers. Kits
are also available for plasmid
DNA purification. The Nest
Group. Circle 147.

Literature

Capcell Pak is a brochure on a
novel high-performance liquid
chromatography column that
combines the characteristics of
silica and polymer. The columns
are available in six bonded phases
of C18, C8, Cl1, phenyl, cyano,
and amino. It includes more than
40 application chromatograms il-
lustrating the separation of vari-
ous compounds. DyChrom.
Circle 148.

Pierce 94-95 Catalog and Hand-
book includes a 350-page techni-
cal section with information
about techniques such as anti-
body production, antibody frag-
mentation, cross-linking and pro-
tein modification, clinical and
research assays, electrophoresis,
enzymatic labeling, gas chroma-
tography, high-performance lig-
uid chromatography, immuno-
assays, iodination, protein assays,
and protein immobilization.

Pierce. Circle 149.

Abpplications of the HP 3D Capil-
lary Electrophoresis System de-
scribes 71 applications of this sys-
tem. The 84-page booklet is in-
tended mainly for analysts in the
bioscience, pharmaceutical, envi-
ronmental, and food industries,
and the applications are grouped
under these headings. Hewlett-
Packard. Circle 150.
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