AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

31 MARCH 1995 $7.00
VOL. 267 » PAGES 18772056




So I was thinking, if they can put a man on the moon
why can't they find a way to make Hot Start PCR faster,
easier, and more efficient? And then it hit me.

{HotWaX"' Mg?* Beads.}

Better than Wax Alone. ,

Once in a blue moon, there’s a hot new idea like HotWax™ Mg* Beads from Invitrogen. They make Hot Start PCR*
as easy as conventional PCR. Unlike “simple” wax, HotWax™ Mg* Beads contain molecular biology grade MgCl,
which is released during your first denaturation step. Just set up your reaction, drop in a HotWax™ Mg* Bead and start
thermocycling. No messy oil, and no stopping and restarting your reactions.

Perfect PCR.

With Hot Start PCR this easy, you can use this technique with all of your PCR experiments, before you have a prob-
lem with non-specific background bands. HotWax™ Mg* Beads are available in three MgCl, concentrations. Mg“~free
buffer is provided free with each order.

See for yourself how fast and easy Hot Start PCR can be. Call Invitrogen to ask about HotWax™ Mg* Beads today.

— i 1-800-955-6288

B e raemames L osean 3985 B Sorrento Valley Blvd.

2 San Diego, California 92121
Telephone (619) 597-6200
Fax (619) 597-6201

European Headquarters:

*PCR is covered by patents owned by Hoffmann-LaRouche Molecular Systems, Inc. and issued to Cetus Corporation
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Introducing the new
ABI PRISM™ 377 DNA Sequencer.
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Greater productivity,
no matter how you measure it.

The ABIPRISM™ 377 DNA Sequencer
goes beyond previous technology to bring you
unprecedented productivity for all your DNA
sequencing and fragment analysis applications.

The ABI 373 set the standard
for accuracy and throughput ABIA
PRISM

with automated four-dye,
one-lane detection. Now the ABI PRISM 377
raises that standard with powerful new
hardware and software capabilities that take
performance and reliability to new levels.

You’ve never seen a system this fast.

Using simultaneous multicolor detection and
advanced electrophoresis technology, the ABI
PRISM 377 generates data four times faster
than the ABI 373.

You'll also find that the 377’s versatile
vertical gel format offers even greater precision
and more control for fine-tuning electrophore-
sis parameters.

And the ABI PRISM 377 is so easy to use,
you'll be running samples with complete
confidence in no time. A Macintosh Power PC

interface streamlines data collection and
analysis with your choice of DNA Sequencing
or GeneScan™ software.

Of course, the ABI PRISM 377 is backed
by Perkin-Elmer’s worldwide technical sup-
port organization. With over eight years of
experience in genetic analysis, our Applied
Biosystems Division offers you the most
comprehensive range of systems, technologies,
and applications expertise in the industry.

So if you're looking for greater DNA
sequencing and fragment analysis productivity,
find out how the ABI PRISM 377 measures up.
In the U.S,, call 1-800-345-5224. Outside the
U.S., contact your Perkin-Elmer representative.

PERKIN ELMER

Eurape Langen, Germany Tel: (0) 6103-708-0 Fax: (0) 6103-708-210
Ganada Mississauga, Canada Tel; 905-821-8183 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

Perkin-Efmer is a registered trademark and ABI PRISM and GeneScan are trademarks
of The Perkin-Elmer Corporation. Alt other and product arethe
property of their respective owners.
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Rad-Free® Products for Detection of Southerns, Northerns and Westerns

S&S is widely recognized for
having set the standard in trans-
fer membrane technology. Now,
to meet the evolving needs of
researchers looking for an alter-
native to radioisotopes, we have
developed the Rad-Free line of
non-isotopic labeling and detec-
tion products. Based on the pos-
itive feedback from researchers
using Rad-Free systems, it is
clear that this integrated line of
products is setting new stan-
dards for sensitive detection of
Southern, northern, and western
blots.

S&S Rad-Free non-isotopic
detection products provide
increased sensitivity and ease
of use for the rapidly expanding
segment of the research commu-
nity exploring alternative
options to radioactivity. Our
modular line of kits and acces-
sory products ensure consis-
tency and compatibility for the
probing and detection of mem-
brane-immobilized nucleic acids
and proteins.

=—Schleicher & Schuell

100pg 20pg 4pg 8pg .16pg .032pg
Rad-Free probe labeling and chemiluminescent detec-
tion achieves low femtogram sensitivity after 70
minute exposure. Dilutions of EcoR IHinearized pUCI9
(2.7 Kb) were immobilized on Max-S Nytran® membrane
0.2 pm, and probed with EcoR I-digested pUCI9 at concen-
tration of 65 ng of probe per ml of hybridization solution
using the S&S Rad-Free Probe Labeling and Hybridization
Kit. Blot was incubated with streptavidin alkaline phos-
phatase conjugate, followed by detection. Detection: Blot
was placed on Rad-Free Lumi-Phos 530 chemiluminescent

substrate sheet and exposed to x-ray film for 70 min. at 37°C.

-

25 125625 313 16 80 40
f-galactosidase (ng)

100 50 20 .10 05 .025 0125

Sensitive chemiluminescent detection of immunaoblot
on PVDF using Rad-Free Western Kit. 14 dilutions of
Bgalactosidase (from E. coli, MW 135 kD) were separated
on a 10% gel. Transfer to Westran PVDF membrane was
effected using the Pronto' Semi-Dry Blotter and a modifica-
tion of the discontinuous buffer system of Kyhse-Andersen.
A mouse MoAb to B-galactosidase was used to detect the
antigen and the Rad-Free goat anti-mouse/alk-phos conju-
gate at 1:20,000 dilution was used to detect the MoAb.
Target protein was visualized by a 1 hour exposure of the
membrane to Rad-Free Lumi-Phos 530 substrate sheets on
xray film.

% Sold as “Sammy Dry” outside the United States and Canada.

Rad-Free Probe Labeling &
Hybridization Kits

Non-enzymatic chemical label-
ing provides sensitivity compa-
rable to *P with high signal-to-
noise ratios. The system is
easy to use and offers one-hour
labeling with high, predictable
yields of labeled probes.

Rad-Free Western Kits

Designed to detect <5 pg of
blotted protein easily. Three
conjugate kits are available:
goat anti-mouse, goat anti-rab-
bit and goat anti-human.

Choice of Rad-Free Substrates

Choice of detection with Lumi-
Phos® 530 Chemiluminescent

Substrate Sheets* or BCIP/NBT
Colorimetric Substrate Tablets.

Choice of Membranes

Detection can be performed on
S&S Protran/Optitran™ NC,
Nytran® nylon or Westran®
PVDF membranes.

Inevitably every lab will need
to make a decision about iso-
topic use. Find out how S&S
Rad-Free products can elimi-
nate these concerns without
sacrificing sensitivity or
dependability. If you would
like to receive technical litera-
ture on this highly
sensitive issue, 3\;
call us g
now.

United States: Keene, NH, USA 03431 » Tel 800/2454024 # 603/352-3810 * Fax 603/357-3627
Germany: P.0. Box 4, D-37582 Dassel, Germany * Tel (05561-7910) ¢ Fax (05561-791 536)
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Sigma scientists work every day on requests for new products from researchers like you.

Over 50 years ago Sigma produced the first stable crystalline ATP for just one reason...researchers needed a
reliable source. This tradition of “listening to our customers” is deeply ingrained in the Sigma philosophy.
Our R&D scientists constantly review literature to keep abreast of refinements and revolutions in research.

But without input from our customers, we would never be able to offer such an extensive list of

new products year after year.

We added over 2,000 new products to the 1995 Sigma Catalog. That’s more than five products every day!

In addition, our scientists have already manufactured and stocked many new items that will not

appear in the catalog until 1996. So if you don’t find

what you need, give us a call. You may be surprised; a colleague

may already have suggested the product you are looking for!

Where Science and Service Come Together.

Call collect: 314-771-5750,
800-325-3010,

or contact your local Sigma office.

AUSTRALIA  AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY

HUNGARY INDIA ITALY JAPAN
KOREA MEXICO NETHERLANDS POLAND SPAIN SWEDEN SWITZERLAND

UNITED KINGDOM UNITED STATES
A Sigma-Aldrich Company
Circle No. 7 on Readers’ Service Card



| 1S WEEK IN SCIENCE

edited by DAVID LINDLEY

Alike but not alike
Faithful translation of genetic
information relies on the speci-
ficity with which the 20
aminoacyl-tRNA synthetases
recognize and join their amino
acids to tRNA. Nureki et al. (p.
1958) have resolved the crystal
structure of glutamyl synthetase
(GIuRS) from the thermophilic
archaebacterium Thermus
thermophilus. The amino-termi-
nal half of this GluRS resembles
that of the Escherichia coli
glutaminyl-tRNA synthetase
(GInRS), the similarities occur-
ring in domains that participate
in the recognition of the D and
acceptor stems of the glutamyl-
tRNA. In contrast, the carboxyl-
terminal half has a B-barrel
structure in GInRS but for
GluRS has an o-helical struc-
ture, which was found to be im-
portant in anticodon recognition.

Stepping lightly
Quantum dots are small struc-
tures in which electrons can be
confined in three dimensions
much as they are in atoms: The
electrons reside in discrete en-
ergy levels, and transitions be-
tween levels can lead to emission
of light. Leon et al. (p. 1966)
report the epitaxial fabrication
and imaging of indium-alumi-
num-arsenide dots that lumi-
nesce at red wavelengths around
6600 angstroms. Spectroscopic
analysis shows the discrete den-
sity of states of the quantum
dots. Next steps may include
fabrication of ordered 2D and
3D arrays of the tiny emitters.

Inner direction
Recent seismic data have sug-
gested that Earth’s solid iron
inner core is seismically aniso-
tropic. The origin and nature of
the anisotropy—presumably re-

A partly open, partly shut case
The calcium release channels (ryanodine receptors, RyRs) on the
sarcoplasmic reticulum open in response to an increased external
concentration of Ca?*, but then close or inactivate as they adapt to
the higher concentration. The cycle repeats whenever Ca?* con-
centration is increased. Cheng et al. (p. 2009) and Sachs et al. (p.
2010) offer models to explain these adaptative properties, while
Valdiviaetal. (p. 1997) provide new evidence for their physiologi-
cal relevance. They show that the temporal pattern of cardiac RyR
adaptation in vitro can approximate what occurs in vivo, and that
phosphorylation of the RyR alters both its sensitivity to Ca?* and
its adaptation kinetics. Other signals within the cell can modulate
the properties of the RyR, influencing the timing of Ca?* release.

lated to preferential orientation
of iron crystals—is unclear.
Stixrude and Cohen (p. 1972)
predict from theoretical argu-
ments elastic constants for iron
at the density of the inner core,
and use these constants in mod-
els that account for the seismic
anisotropy of the core. Inanews
story, Kerr (p. 1910) discusses
how these results may relate to
models of the geodynamo.

Formed by worms
The black smoker vents along
mid-ocean ridges mark areas of
active venting of hot hydro-
thermal fluids and extensive
sulfide mineralization. Nutri-
ents at these sites support a dis-
tinctive marine community, in-

cluding tube worms, and Cook
and Stakes (p. 1975) show,
through oriented drill cores into
active vents, that the biologic
tube structures exert a strong
influence on the way mineral-
ization proceeds at the vents.

Trapped atmosphere
Meteorites of the SNC (shergot-
tite-nakhlite-chassignite) class
are thought to be fragments of
the surface of Mars. Marti et al.
(p. 1981) found pockets of
shock-melted glass in the
shergottite meteorite Zagami,
and determine that isotopic ra-
tios of nitrogen and noble gases
in them resemble ratios found
by the Viking spacecraft for the
martian atmosphere. In combi-
nation with earlier findings in
another shergottite, these results
point toward a systematic mar-
tian signature in all the SNC
meteorites.

Recognizing structure
T cell receptors (TCRs) recog-
nize antigens in the form of pep-
tides bound to major histocom-
patibility complex (MHC) mol-
ecules. The crystal structure of a
TCR B chain reported by
Bentley et al. (p. 1984; see also
news by O’Brien, p. 1906) offers
some clues into how this recog-
nition occurs. Conformational
restrictions in the complement-
arity-determining regions
(CDRs) on the variable part of
the B chain appear to support
models whereby the CDRs make
contact with o-helical parts of
the MHC molecules, and tight
linkage between the constant

SCIENCE e VOL. 267 ¢ 31 MARCH 1995

and variable regions indicate a
fairly rigid structure that might
facilitate signal transduction by
responding to structural changes
initiated by the TCR binding to
the peptide-MHC complex.

ICE minus
Interleukin-1B (IL-1B), a key
cytokine in inflammatory re-
sponse, is generated from an in-
active precursor by IL-1B con-
verting enzyme (ICE). Kuida et
al. (p. 2000) created mice lack-
ing the gene for ICE expression.
The mice developed normally,
but their monocytes failed to
release IL-1B when stimulated
by the bacterial endotoxin li-
popolysaccharide. Thymocytes
from the mice were triggered
into apoptosis by ionizing radia-
tion and glucocorticoid, but
stimulation by Fas antigen failed
to induce the normal apoptotic
response. These findings sup-
port the idea that apoptosis pro-
ceeds through many pathways.

Hearing the high notes
In the mammalian ear, outer
hair cells respond to acoustic
stimuli and transmit signals to
auditory centers in the brain.
Only asmall number of the outer
hair cells are activated by a par-
ticular frequency, and the re-
sponse is amplified and sharp-
ened by cochlear amplification,
in which the hair cell shape
changes in response to signals
of the appropriate frequency.
Dallos and Evans (p. 2006) pro-
pose a model in which cochlear
amplification at high frequen-
cies is attributed to extracellu-
lar potential gradients across the
hair cell, explaining how shape-
change behavior persists at high
frequencies despite severe at-
tenuation of the response by the
cell membrane.
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FRESH
TISSUE SECTIONING

B E

| ; A ; I I | if cutting uniform sections were automatic,

serial sectioning were fully programmable,

ice cubes stayed in the fridge,

a microprocessor would let you devote your attention

to the quality and retrieval of the sections,

it were all on a menu,

N O W satisfaction were assured by on-demand service?

VIBRATOME

SERIES 30007

Automated and/or refrigerated fresh/fresh fixed tissue

sectioning system. No freezing or embedding.

From the helpful, friendly, courteous, kind, cheerful, loyal,
thrifty, brave, clean and reverent people who brought you
the original Vibratome, now comes the ultimate,
Vibratome 3000,

functional, versatile, sturdy, dependable, serviceable,

economical.

TECHNIGIL | |
RODUCTS *Replaces the Series 2000. Got one? Call us, we'll help.
NS WERNATIONAL, INC Experimental Biology '95 Booth 428
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THE RIGHT BLOTS FOR
WHATEVER DIRECTION YOUR

‘RESEARCH IS HEADED.

Premade Northern, Western & Southern Blots

When it comes to high-quality premade blots, we've got nearly every direction covered—

Northern, Western and Southern. All you do is probe and wash. Analyze gene expression in
S different tissues with Multiple Tissue Northern Blots—each contains preblotted poly A* RNA
from specific tissues. Compare cross-species homology or perform linkage studies with
premade Southern Blots—prepared with high-quality genomic DNA isolated from multiple or
single tissues. Study protein expression with new Multiple or Single Tissue Western Blots—con-
taining proteins from hard-to-obtain human tissues. Of course, standard radioisotopic or noniso-
topic detection methods can be used with all blots. And a complete protocol is provided. Arrive at

success. Call 1-800-662-CLON or contact your local distributor to order your blots today.

Center: Detection of C-tubulin on a Human
MTIW Blot (#7721-1) after incubation

PR TR B I e KDa B H K Lg Sk L L 123456789100 Left: Hybridization of the Human Cancer
oo

with a mouse monoclonal antibody against

O-tubulin. Right: Hybridization of the

Cell Line MIN Blos (#7757-1) with
974
44 *um
Z0O-BIOT (#7753—1) with @ beterolo-

buman transferrin receptor cDNA probe.
- — -
N w S e = gous v-fos DNA probe.

DON'T EXPERIMENT WITH ANYTHING ELSE. Qg ga

4030 Fabian Way, Palo Alto, California 94303 USA * Fax: 800/424-1350 415-424-1064 * Phone: 800/662-2566 415/424-8222
©1994 CLONTECH Laboratories, Inc.
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s new and
aking its way around
the world this month

Like a new moon, our 1995 research product catalog is out and making its way
around the world. Unlike a new moon, it actually is new. It’s also full—some 600
pages give in-depth descriptions of all our products for Molecular Biology, Cell
Biology, Chromatography, Electrophoresis and Spectrophotometry.

Why not order your free copy today? Just call us at 1 (800) 526-3593 in the
USA, or at +46 18 16 5011 from the rest of the world and we'll send it to you
right away. And we promise you won't have to wait 27.322 days for it to appear.
Even if we have to send it on a rocket.
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Get the information on this coupon to us by phone or
fax and we’ll take care of the rest. Here’s the fax
number for Uppsala: +46 18 16 6422. And here’s our
fax number in Piscataway: 1 (800) FAX 3593.

Name: Title:
Company:

Phone:

Pharmacia
Biotech

ne rest of the world)

Uppsala. Sweden. (and %




©1994 Glyko, Inc. FACE is a registered trademark of Glyko, Inc. 81 Digital Drive, Novato, CA 94949

Separate, quantify, or sequence carbohydrates
in one day with Glyko FACE technology

If you're working
with DNA or protein.
vou're ready to work
with carbohydrates

Glyko’s FACE (Fluorophore
Assisted Carbohydrate
Electrophoresis) technology,
makes it possible for you to
work with and analyze
complex carbohydrates using
the same technique you

already use every day in your

laboratory: polyacrylamide
gel electrophoresis.

Now, in less than one day,
you can perform profiling,
composition, or sequencing
experiments such as the ones
shown here, using FACE
chemistry kits.

Color-coded FACE
kits make earbohy-
drate analysis easy
and reliable

FACE kits are color-coded

and are designed to provide a
complete approach to carbo-
hydrate analysis...starting

OLIGOSACCHARIDE

PROFILING

<

FACE gel profile

of N-linked
oligosaccharides

+ | released from a
" | number of different
w-.. | Elycoproteins

Y

MONOSACCHARIDE
> COMPOSITION

FACE gel showing the

itional

——r 3

Caed
—
analysis of a tri-srlalylated,
triant: y olig id

OLIGOSACCHARIDE
SEQUENCING

with the Pnzymati(‘ or
chemical release from the

glycoconjugate to the separ-
ation, isolation, or sequenc-

ing of oligosaccharides.

Everything you need is

included: enzymes or release
chemicals, fluorescent-label-
ing reagents, electrophoresis

The FACE Imager and FACE Analytical Software
give you the ability to analyze, quantify, and
document the results of N-linked and O-linked
oligosaccharide profiling, monosaccharide
composition, and sequencing gels

Fi

FACE gel illustrating the enzyme-

based sequencing of a tri-sialylated,

triantennary oligosaccharide

standards. controls, running

buffers, precast polyacryl-
amide gels, and complete
protocols.

Glyko FACE kits are

available for:

d Olig haride
Profiling Kit

u N-linked Capillary Electro-
phoresis Profiling Kit

® O-linked Oligosaccharide
Profiling Kit

= O-linked Capillary Electro-
phoresis Profiling Kit

® N-linked Oligo haride
Sequencing Kit

= Monosaccharide Composition
Kit

m Glycosaminoglycan
Identification Kit

u Glycosphingolipid Analysis Kit

Sequence yvour
oligosaccharides with
Glyko recombinant
glycosidases

Glyko offers the most
complete line of recombinant
glycosidases available, each
cloned to be free of other
glycosidases, protease
activity, and carbohydrates:
B PNGase F: releases Asn-linked

oligosaccharides
® Endo H: releases Asn-linked high

mannose and hybrid-type oligosac-
charides

m 0-Glycosidase I: releases Ser/Thr
linked Gal-GalNAe

® Enzymativc Deglycosalation
Kit: releases oligosaccharides from
;.'f_r('uprot('im

® NANase I: releases 002-3 N-acetyl-
neuraminic acid

® NANase II: releases 02-3,6 N-acetyl-
neuraminic acid

® NANase lI: releases 012-3,6,8 N-
acetylneuraminic acid

= Neuraminic Acid Linkage
Analysis Kit: NANase I, I1, and 11

® HEXase I: releases B1-2,4,6 N-acetyl-
glucosamine

® MANase I: releases 1-2,3,6 mannose
® FUCase I: releases al-6 fucose
® HEPase I: recombinant heparinase [

We want to be your
carbohydrate
research partner

Glyko provides complete
CARBOHYDRATE
ANALYTIC SERVICES if
you have only an occasional
need for carbohydrate
analysis, or lack the person-
nel to perform the analyses
you regquire.

For more information,
please call Glyko, Inc. in
Novato, CA, toll free U.S.
only at 1 800 33 GLYKO
(334 5956), or 1415 382 6653.
Fax us at 1 415 382 7889.
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Mathematica

= DEFINITIVE SYSTEM FOR

TECHNICAL COMPUTATION

“Not merely a product but a revolution”
— Macworld

“The importance of the program cannot be
overlooked”
— New York Times

Basic function: Integrated environment for nu-
merical, symbolic, graphical computation, inter-
active programming.

Users: Scientists, engineers, mathematicians,
programmers, financial analysts, students.
Includes all 50 largest U.S. universities.

Numerical computation: Arbitrary-precision
arithmetic, complex numbers, special functions
(hypergeometric, elliptic, etc.), combinatorial
and integer functions. Matrix operations, root
finding, function fitting, Fourier transforms,
numerical integration, numerical solution of
differential equations, function minimization,
linear programming.

sNumerical Computation

3470

Hypergeometric2F1(7, 5, 4.1, 3-I]

51 — EL])

Symbolic computation: Equation solving,
symbolic integration, differentiation, power
series, limits. Algebraic operations, polynomial
expansion, factorization, simplification. Opera-

tions on matrices, tensors, lists, strings.

Symbotic Computation

a8 Symbolic Computation

Integrate[x / (a + Explx]), x]

ey

Graphics and sound: 2D, 3D plots of func-

tions, data, geometrical objects. Contour,
density plots. 3D rendering with intersecting
surfaces, lighting models, symbolic descriptions.
Color PostScript output, combining and label-
ing, publication quality graphics, animation
(most versions). Sound from waveforms and
data (most versions).

Programming: High-level, interactive, symbolic
language. Procedural and functional program-
ming constructs. Transformation rules and pattern
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matching. Fully compatible on all platforms.
No built-in limitations on computation size.

Prog []
BProgramming

log[1l] = 0

log[B] = 1

loglx_ y ] := logix] + loglyl

log(x #n_] := n log[x]

log’'[x_]1 = 1/x (* derivative *)

log/: InverseFunction[log] = exp

log/: Series[loglx_J,{(x_, 1, n_}] := |
Sum[-(-1)*k (x-1)*k/k, {k, 1, n}] +
O[x, 1] 4(n+1)

External interface: Input of data (numbers,
records, text) from files, programs. Output in TeX,
C, Fortran, PostScript. Calling of external
programs and functions. General MathLink®
interprocess communication mechanism.

User interface: Electronic book interactive docu-
ments mixing text, graphics, animations, calcu-
lations. Graphics, animation, sound interapplica-
tion compatibility. Style sheets, hierarchical
outlining. Computation kernel can run on remote

computer (most v ersions).

Additional material: Journals, newsletters,
more than 80 books. Add-on packages, free Math-

Source® electronic resource.

Versions: Macintosh, Power Macintosh
Microsoft Windows, Windows NT = MS-DOS =
IBM OS/2 » Sun SPARC « DEC OSF/1 AXP,
OpenVMS AXP, RISC Ultrix, VAX/VMS » HP o
Hitachi « IBM RISC « NEC PC « NEC EWS
NEXTSTEP ¢ SGI « CONVEX = and others ¢ Net-
work licensing available. Student versions. Now
shipping Version 2.2.

For the latest information call Wolfram Research at:

1-800-441-MATH

(U.S., Canada)

Wolfram Research

For inquiries

Corporate headquarters:

Wolfram Research, Inc.

+1-217-398-0700; fax: +1-217-398-0747; email: info@wri.com
WWW: http://www.wri.com

Europe

Wolfram Research Europe Ltd.
+44-{0)1993-883400; fax: +44-(0)19933-883800
email: info-europe@wri.com

Asia

Wolfram Research Asia Ltd. (Tokyo office)
+810)3-5276-0506; fax: +81-013-5276-0509;
email: info-asia@wri.com

Representatives in over 60 countries; contact main offices



We Have a Long History of
DNA

Making

2 "
Per Base. Plus S10 Setup.

© 1995 Genosys Biorechnologies, Inc.

195-229.5

Labs enjoy low prices and exceptional value

History in Custom

hen it comes to custom
DNA, Genosys has
been around forever.
In fact, we pioneered fast high
capacity custom synthesis an ice
age ago, way back in 1987.

Today, with lots of custom DNA
suppliers to choose from, there
are still plenty of good reasons
to order your oligos from the
historical leader.

Guaranteed quality, for example,
and rigorous attention to detail.
Every Genosys oligo comes with
its own Quality Assurance Certifi-
cate that includes a digitized
PAGE analysis along with useful
analytical information that is also
printed on the vial, where it’s
always convenient.

+ Some restrictions apply, but not many.
1 Licensed from Boehringer Mannheim GmbH
Pricing for U.S.

Genosys sefs industry quality standards

How about the fastest delivery
anywhere! Over 90% of our
probes and primers are shipped
within 24 hours. And if we don’t
ship your order within 48 hours,
your next oligo is free’.

Large numbers of oligos? We can
produce over 1,000 oligos daily;
if you need more than that, it
might take as long as a week.

Special modifications? Biotin,
alkaline phosphatase, ABI dyes,
digoxigenin™, fluorescent labels,
S-oligos? No problem.

Call, fax or e-mail for our latest
catalog. Then call to discuss your
needs, and let’s make history
together.

Fast delivery delights researchers

Genosys Biotechnologies, Inc.
The W nds, TX US.A
Phone: (80Q) 234-5362 or (713) 363-3693

63-2212

N

ail (Internet)

genosys@main.com

Europe:
Genosys Biotechnologies, Inc
Cambridge, UK
Phone: (+44) [0) 1223 425622
Fax: [+44) [0) 1223 425966
E-mail (Internet];

10014 0.24 01 @compuserve.com
Australia: AMRAD Pharmacia Biotech
Phone: 008-252-265
Japan: Kurabo Indusfries lid.,
Biomedical Dept. (Osaka, Japan)
Phone: 0720-20-4504
Mexico: Bioselec, 5. De R. LM.I
Phone: 341-77-64
New Zealand: AVRAD Pharmacio Biotech
Phone: 0800-733-893
Norway: MedProbe
Phone: 47 2220 01 37

Taiwan: Cashmere Scienfific Compony
Phone: 866-2-821-3004

GENUS§YS
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No. 2 in a series

Research Notes from

Nikon

Multiprobe Fluorescence Technique
Finds Increasing Application in Research

Fluorescence in situ Hybridization
(FISH), first introduced in the late

in identifying chromosomes, detect-
ing chromosomal abnormalities, and
determining the number, size and
location of specific DNA sequences
in mammalian cells. Today, thanks
to advances in probe technology and
fluorescence microscopes, FISH is
becoming increasingly important as
a research tool and may eventually
become a standard clinical diagnostic
technique in areas such as cyto-
genetics, prenatal diagnosis and
tumor biology.

1970’s, has played an important role

As biomedical researchers
continue to discover more and more
human diseases with their causes rooted
in genetic abnormalities, Fluorescence in
situ Hybridization (FISH) has become an
increasingly important tool for the analy-
sis of genetic cellular characteristics.
This highly sensitive technique is fast,
easy 1o interpret, and yields statistically
relevant data. It can be used to identify
both normal and abnormal chromo-
somes and to determine the presence
and location of specific genomic
sequences with unprecedented detalil
and clarity.

In FISH, the hybridization reaction
biochemically targets gene sequences so
their location and size can be deter-
mined using fluorescence microscopy.
DNA from a chromosome-specific probe
is labeled by chemically modifying it to
insert a reporter molecule that can be

observed via fluorescence. The labeled
DNA is then hybridized to metaphase
chromosomes or interphase nuclei for
which chromosome-specific staining is
desired. The technique is sufficiently
sensitive to detect and characterize both
numerical and structural aberrations,
making it valuable for detection of a num-
ber of genetic disorders.

Multicolor probes permit
simultaneous analyses

The FISH technique depends on
the availability of probes that bind specif-
ically to regions of genetic or cytogenetic
interest. It is a powerful research tool
because multicolor probe labeling
permits simultaneous use of several
different probes inside a single cell, allow-
ing the researcher to analyze multiple
genetic sequences and check for several
geénetic disorders at the same time

In clinical studies, multicolor FISH
analyses have shown striking differences
in chromosome frequency in interphase
cells from solid tumors, both from the
same tumor and from tumors of different
patients. Several of these studies are
focused on relating tumor aggressive-
ness to specific chromosomal
sequences to improve tumor prognosis
beyond what is possible today.

New technology
for new techniques

As FISH and other direct probe tech-
niques have emerged, the need for more
sephisticated fluorescence microscope
systems has increased dramatically.
Since individual sites on a chromosome
are so minute, high numerical aperture,
high transmission objectives are needed
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to image them. And simultaneous use of
2, 3 or 4 fluorescent probes necessitates
multiple filters to image multiple sites.

In response to these needs, Nikon
has introduced the new Quadfluor
Epi-Fluorescence lllumination System,
along with a series of higher numerical
aperture objectives with higher transmis-
sion characteristics.

The new CF Plan Fluor objectives
feature new optical cements and high
transmission coatings to permit broader
wavelength ranges (UV — Deep Red)
and brighter images that are color aberra-
tion free with extremely high contrast and
low background autofluorescence. The
Quadfluor llluminator offers expanded
filter cube capacity and enhanced filter
designs with even better signal to noise
ratio performance. It accepts up to four
filter cubes at once to separate different
signals, or a multiband filter cube to
image several fluorochromes simultane-
ously. The filters can be rapidly switched
via an extremely smooth yet very precise
linear slider, allowing excellent image
registration and making the Quadfluor
[lluminator ideal for today’s multi-probe
techniques.

For more information on Nikon's new
Quadfluor Epi-Fluorescence lllumination
System, call Nikon at (516) 547-8567, fax
us at (516) 547-0306 or contact us on the
Internet at nikonbio@aol.com.

Nikon Inc., Instrument Group
Biomedical Instrument Department
1300 Walt Whitman Road
Melville, NY 11747
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For fast relief from the nagging ache of taxes,
we recommend TIAA-CREF SRAs. SRAs
are tax-deferred annuities designed to help build
additional assets—money that can help make the
difference between living and living wel/ after your
working years are over.

Contributions to your SRAs are deducted from
your salary on a pre-tax basis. That lowers your
current taxable income, so you start saving on fed-
eral, and in most cases, state taxes right away.
What's more, any earnings on your SRAs are also
tax-deferred, so you don’t pay tax on your contri-
butions or your earnings until you receive them as
income. That can make a big difference in how

Ensuring the future
for those who shape it."

A AND CRERuYY €

i sted.
armation reguested

MAM

NT A

Farst

painful your tax bill is every year.

As the nation's largest retirement system, we
offer a wide range of allocation choices —from
TIAAS traditional annuity, with its guarantees of
principal and interest, to the seven diversified
investment accounts of CREF’s variable annuity.
What's more, our expenses are very low,*
which means more of your money goes toward
improving your future financial health.

To find out more, call our planning specialists
at 1 800 842-2888. We'll send you a complete SRA
information kit, plus a free slide-calculator that
shows you how much SRAs can lower your taxes.

Call today —it couldn'’t hurt.

*Standard e3 Poor Insurance Rating Analysis, 1994; Lipper Analytical Services, Inc., Lipper-Directors’ Analytical Data, 1994 (Quarterly).
CREF certificates are distributed by TIAA-CREF Individual and Institutional Services, Inc. For more complete information, including charges
and expenses, call 1 800 842-2733, extension 5509 for a CREF prospectus. Read the prospectus carefully before you invest or send money.
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B PRODUCTS & MATERIALS

DNA Recovery
from Gels
GeneCapsule is a single-use de-
vice for rapid recovery of DNA
from gels with as little as 90 s
hands-on time. It makes use of
the principle of electroelution
and requires no additional equip-
ment. The user simply picks up
the DNA band with Gene-
Capsule and replaces it on the top
of the gel. The recovered DNA
is ready for ligation, restriction
enzyme digestion, sequencing,
amplification, random priming,
nick translation, and other enzy-
matic reactions. Geno Technol-

ogy. Circle 139.

Combined
Radioisotope Detector
A new tandem detector can be
used for both beta and gamma iso-
topes. With one electronics and
software package, the researcher
can now quantitate *H, 4C, 3?P,
358, 45Ca, 1251, 1BI], ¥mTe, Wn,
18F], >1Cr, "'C, and many other
beta, gamma, and positron isotopes.

IN/US Systems. Circle 140.
a

Mutation
Detection Agarose
MetaPhor XR agarose, which
forms flexible gels for high reso-
lution of small DNA conformers
of <1 kb, is useful in mutation
detection. This agarose, compat-
ible with most horizontal and ver-
tical electrophoretic equipment,
combines the convenience and
ease of agarose with the resolv-
ing power of polyacrylamide.

FMC BioProducts. Circle 141.
5]

Rapid DNA Ligation Kit
The Rapid DNA Ligation Kit can
ligate blunt-ended or sticky-
ended DNA fragments in 5 min
at room temperature, reducing
the cloning and transformation

procedure to 1 day and eliminat-
ing the need for special water
baths. Extensive function tests
and quality control procedures
performed on each lot of kits
guarantee optimal transformation
efficiencies and ensure the valid-
ity of results. Boehringer
Mannheim. Circle 142.

Hot Start PCR Beads
HotWax Mg?* Beads are designed
to make hot start polymerase
chain reaction (PCR) easier,
faster, and more efficient. The
specially prepared wax beads con-
tain MgCl;, which is released into
the reaction when the wax bead
melts during the first denatur-
ation step. This simple system
eliminates many of the manipu-
lations required for a manual hot
start. In addition, the melted bead
forms an evaporation barrier mak-
ing an oil overlay unnecessary.
Invitrogen. Circle 143.

Streptavidin-Coated
Plate

A streptavidin-coated, thin-wall
polycarbonate plate for use in
thermocyclers makes possible the
simultaneous amplification and
capture of the amplified product.
The captured product can then
be quantitated in a simple hybrid-
ization step. The immobilized
strand can also be used as a tem-
plate for sequencing. These plates
make use of a special grade of
streptavidin that is stable at the
high temperatures of thermo-
cyclers. The streptavidin is cova-
lently atrached to the surface
through a proprietary chemistry
that provides exceptional unifor-
mity, extended shelf life, and
maximum stability during high
stringency washes. The plates are
available to fit most thermocyclers.
Xenopore. Circle 144.

Sequence Assembly
Software
AutoAssembler software auto-
martically performs labor-inten-
sive DNA sequence assembly
tasks. Designed for Macintosh
computers, AutoAssembler fea-
tures automatic, batch-mode se-
quence clean-up and feature iden-
tification, automatic assembly of
sequences, and easy viewing and
editing of results. Designed for
researchers performing small-
to medium-size sequencing proj-
ects, the software can be easily up-
graded for large-scale projects.

Perkin-Elmer. Circle 145.
|
Lead Generation
Software

Fast Clustering software can re-

duce the need for random screen- -

ing of candidates for new drugs
and conserve sample stocks.
Many pharmaceutical organiza-
tions store vast quantities of struc-
tural data in chemical databases,
including compounds available
for testing. Through a novel al-
gorithm, Fast Clustering can
group databases in excess of
50,000 structures into subsets of
similar compounds. Representa-
tive members of these subsets are
then easily extracted to provide
a further subset reflecting the di-
versity of the database screening.
The algorithm groups molecules
in the three-dimensional data-
base based on the similarity of
their pharmacophores. Chemical
Design. Circle 146.

Micro Perfusion
System
The Horizontal Myograph has
been redesigned to create a ver-
satile, simple, and economical
precision system for measuring
developed tension in very small
tissue rings and strips. The modu-

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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lar design allows the microman-
ipulator, transducer, and tissue
segment to be mounted from one
support post while still having
several axes of adjustment. The
myograph assembly can be used
easily with dissecting and in-
verted microscopes. The minimal
spatial arrangement leaves ample
area for other instruments such as

electrodes to measure action po-
tential. Kent Scientific. Circle
147.

Literature
FragmeNT Analysis Software is a
four-page brochure on this pro-
gram for analyzing one-dimen-
sional DNA and protein gel elec-
trophoresis patterns. The bro-
chure is illustrated with screen
graphics that show how the soft-
ware performs lane and band
finding; size, mass, and isoelectric
point calculation; and other re-
striction fragment length poly-
morphism analysis. Molecular
Dynamics. Circle 148.

SynChroNotes is a technical news-
letter. The most recent edition
contains an article, “Hydropho-
bic Interaction—The ‘Other’
Hydrophobic Chromatography.”
Synchrom. Circle 149.

The Informed Choice for Protein
Labelling and Detection is a 36-page
catalog highlighting an extensive
range of products, both radioac-
tive and nonradioactive. Sections
include Western blotting, total
protein detection, and immuno-
cytochemistry; cellular protein
labeling; post-translational modi-
fication; and in vitro translation
systems. Amersham Interna-
tional. Circle 150.
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