


clones from the 1ib:
libraries, all at once
way), we offer the £z
Human, M

4633 World Parkway Circle, St.
PHONE: 314.427.3222 FAX:314.427.3324 E-MAIL:info@genam : { Www.genomesystems.com
INTERNATIONAL: Call us free by dialing your country access code + (800 numher) c(mtact your local service provider for details.
A wholly owned subsidiary of Incyte Pharmaceuticals, Inc.

Circle No. 71 on Readers’ Service Card

When you want the longe! et c ok 3¢ enoms Sye S . Bn 1 million



P

z}\‘ \ pien) 221AJ9S SI8PEaY UO Z/ "ON 32410
. . (TS | f IS'N 1 L
E /) 5 Al

N

y sHOLN\IY1SIa
LD swopBury pajiun
) L0 JPUBHBIZIMS
SpuepaylaN

)0 :Auewuan
wnibjag

woo suabnipis mmm
nsny

;& ﬁ"_ - :3doun3 anjavlvuls

LHNHBLNI

| K4 '8 I3 ! WAVNYD GNV SQJ.VJ.S ﬂaLlNﬂ
71U319G JO
,
e w

2IDM]JOS SISA[DUD

111 j 9]//_1 ebounr jybiserbng Gsmopurm

S opuruunsuniy Aup 10] usaIods

\ ] V) = UOISISAUO0D JYDBI[ a1 iym-AnN
UISDID.L]

JauIgp)
wioonId TUIAL JUBH-1UbIT

DI2WDD DD Pa[0o02 D.0Z-

S100] M\ 100)

SUOZIAO[] SUISDUL]
4noJ puvaxy o

W3ILSAS/S DTIGI/\ TILS

A\ 9 QV




VOLUME 283

cience

www.sciencemag.org

1626

Storing nuclear
waste in salt

DEPARTMENTS

NETWATCH
1599

THIS WEEK IN
SCIENCE
1601

SCIENCESCOPE
1613

RANDOM SAMPLES
1631

CONTACT SCIENCE
1639

NEW PRODUCTS
1759

A

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

1596

1610
v 1611
1706

1614
1614

v1615
1736

1616
v 1617
1752

1619

mNEWS

12 MARCH 1999

NUMBER 5408

COVER Optical images of single molecules. Clockwise from upper left.
Frequency-space: pentacene in p-terphenyl at 2 kelvin (K). Confocal:
protein kinase A regulatory subunit in agarose gel, 295 K (room temper-
ature). Total internal reflection: green fluorescent protein in polyacryl-
amide gel, 295 K. Far-field epifluorescence: terrylene in p-terphenyl, 2 K.
Special section topics begin on p. 1667. [Images: W. E. Moerner, W. P.
Ambrose, S. Brasselet, ). Deich, R. M. Dickson, D. J. Norris, S. S. Taylor]

NEWS OF THE WEEK

SCIENTIFIC PUBLICATIONS: NIH Weighs Bold
Plan for Online Preprint Publishing

ATOMIC PHYSICS: Atom Lasers Get More
Laserlike

ATOM OPTICS: Attractive Wire Guides
Atoms Out of Trap

BIOPROSPECTING: Model Indian Deal
Generates Payments

DEVELOPMENTAL BIOLOGY: New Findings
Reveal How Legs Take Wing

MATH EDUCATION: Videotapes Expose
Classroom Faults

NEUROBIOLOGY: Memory for Order Found
in the Motor Cortex

GRAND STAIRCASE MONUMENT: Proposed
Access Rules Split Community

+1699
1652

v1706
1611

v1709
1655

1712

1714

RESEARCH

RESEARCH ARTICLE

Mantle Values of Thermal Conductivity
and the Geotherm from Phonon
Lifetimes A. M. Hofmeister

REPORTS

A Well-Collimated Quasi-Continuous Atom
Laser E.W. Hagley, L. Deng, M. Kozuma, J. Wen,
K. Helmerson, S. L. Rolston, W. D. Phillips

Quantum-Well States as Fabry-Pérot Modes
in a Thin-Film Electron Interferometer
J. ). Paggel, T. Miller, T.-C. Chiang

Ice Core Records of Atmospheric CO,
Around the Last Three Glacial
Terminations H. Fischer, M. Wahlen, J.
Smith, D. Mastroianni, B. Deck

Present-Day Deformation Across the
Basin and Range Province, Western
United States W. Thatcher, G. R. Foulger, B.
R. Julian, ). Svarc, E. Quilty, G. W. Bawden

1620

1623

1625

1626

1629

1668

1670

1676

1689

NEWS Focus

SCIENTIFIC COMMUNITY: Eastern Europe's
Social Science Renaissance
Bright Spots in a Bleak Russian Landscape

ECOLOGY: Scientists—and Climbers—
Discover Cliff Ecosystems

BIOTECHNOLOGY: Engineering Metabolism
for Commercial Gains

RADIOACTIVE WASTE DISPOSAL: For
Radioactive Waste From Weapons, a
Home at Last

Yucca Mountain: A Hotter Case to Handle

KOREA: Subsidy Helps New Grads Find
First Science Jobs

FRONTIERS IN CHEMISTRY:;
SINGLE MOLECULES

Special Section Introduction

NEwS

Watching DNA at Work
Deconstructing DNA for Faster Sequencing

REVIEWS

Matter W. E. Moerner and M. Orrit

Fluorescence Spectroscopy of Single
Biomolecules S. Weiss

Nanoscale Science of Single Molecules
Using Local Probes |. K. Gimzewski and C.
Joachim

Single-Molecule Biomechanics with
Optical Methods A. D. Mehta, M. Rief, . A.
Spudich, D.A. Smith, R. M. Simmons

See related reports on pp. 1724 and 1727.

1718

1720

1724

A Search for Companions to Nearby Brown
Dwarfs: The Binary DENIS-P |1228.2-1547
E. L. Martin, W. Brandner, C. Basri

"Debye-Scherrer Ellipses” from 3D Fullerene
Polymers: An Anisotropic Pressure Memory
Signature L. Marques, M. Mezouar, J.-L. Hodeau,
M. Nunez-Regueiro, N. R. Serebryanaya, V. A.
Ivdenko, V. D. Blank, G.A. Dubitsky

Single-Polymer Dynamics in Steady
Shear Flow D. E. Smith, H. P. Babcock, S. Chu

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for the Advancement of
Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington, DC, and additional
mailing offices. Copyright ® 1999 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS.
Domestic individual membership and subscription (51 issues): $110 ($62 allocated to subscription). Domestic institutional subscription (51 issues): $325;
Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on
request. Canadian rates with GST available upon request, GST #1254 88122. Publications Mail Agreement Number 1069624. Printed in the U.S.A.

12 MARCH 1999 VOL 283  SCIENCE

www.sciencemag.org



g SC/ENCE'S COMPASS

EDITORIAL

1639 Congress and U.S. Research E. Bloch and
C. M. Vest

LETTERS

Confidence in Nuclear Deterrence |. H. McNally.
DNA: Uncooked, al Dente, or Scotti? A. Stasiak,
). Dubochet, P. Furrer, O. Gonzalez, ). Maddocks. Response D.
Mackenzie. Whale Origins M. A. O'Leary. Response ). E.
Heyning. Edison’s Laboratory P. Israel. Response B. H.
Kevles. Journal Prices R. A. Hites. Breast Implant Safety D.
L. Davis and R. F. Garry

PoLicy FORUM

1641

1652

Heat flow in the mantle

1647 MEDICINE: IRB Review and Consent in
Human Tissue Research . F. Merz, D. G. B.
Leonard, E. R. Miller SCIENCE ONLINE
w1652 MANTLE CONVECTION: A Thermal www.scienceonline.org
BOOKS ETAL. 1699 Balancing Act O. L. Anderson
1649 COMMUNICATION: Avatars of the World SCIENCE
From Papyrus to Cyberspace ). ). O'Donnell, v 1655 APPLIED PHYSICS: Mirrors for Electrons THE JOURNAL
reviewed by M. A. Keller 1709 F. ). Himpsel wwwi.sciencemag.org
Margaret Mead A Historical Analysis of Her (1925-1998) L. Birnbaumer DAILY NEWS SERVICE
Samoan Research D. Freeman, reviewed by Www.sciencenow.org
M. Orans REVIEW NEXT WAVE
PERSPECTIVES 1657 NEUROSCIENCE: Storage and Executive WECRS CANER S
v 1651  GENETICS: Unmasking a Cheating Gene Processes in the Frontal Lobes E. E. Smith . 48
1742 J. F.Crow and . Jonides GRANTSNET
RESEARCH FUNDING DATABASE
www.grantsnet.org
1720 NEUROAIDS
EXPERIMENTAL WEB SITE
Pressure leaves a mark wwwi.sciencemag.org/NAIDS
on C60 molecules
1727 How Strong Is a Covalent Bond? v 1742 Truncated RanGAP Encoded by the
M. Grandbois, M. Beyer, M. Rief, H. Clausen- 1651 Segregation Distorter Locus of Drosophila
Schaumann, H. E. Gaub C. Merrill, L. Bayraktaroglu, A. Kusano, B.
1730 Adaptation of Bulk Constitutive Equations Saometeiy
o Inso:.ubl:fMono:,azer C?Ilcag:feFat T‘:EAE"-. 1745 Linear Differentiation of Cytotoxic
M lrn;trm caceij-i - kamp Csdadi s Effectors into Memory T Lymphocytes
almstrom, C. J. Hawker J.T. Opferman, B.T. Ober, P. G. Ashton-
1733  Abnormal Spindle Protein, Asp, and the Rickardt
Integrity of Mitotic Centrosomal
Microtubule Organizing Centers 1748 HLA and HIV-1: Heterozygote Advantage
M. do Carmo Avides and D. M. Glover and B*35-Cw*04 Disadvantage
) _ M. Carrington, G.W. Nelson, M. P. Martin, T.
v1736  Role of Pitx1 Upstream of Tbx4 in Kissner, D.Vlahov, J. |. Goedert, R. Kaslow, S.
1615 Specification of Hindlimb Identity Buchbinder, K. Hoots, S. . O'Brien
M. Logan and C. ). Tabin
1739  Negative Regulation of Wi signali v 1752 Motor Cortical Encoding of Serial Order
byegD- Axin. a Drosthila H::E.l;s:g :,%Txil::g 1617 in a Context-Recall Task A. F. Carpenter, A.
F.Hamada, Y. Tomoyasu, Y. Takatsu, M. P. Georgopoulos, G. Pellizer 1736
Nakamura, S.-i. Nagai, A. Suzuki, F. Fujita, H. :
Shibuya, K. Toyoshima, N. Ueno, T. Akiyama Wings become legs

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to Science, P.O. Box
1811, Danbury, CT 06813-1811. Single copy sales: $8.00 per issue prepaid includes surface postage; bulk rates on request. Authorization to photo-
copy material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to
libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $4.00 per article is paid
directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, The identification code for Science is 0036-8075/83 $4.00. Science is indexed in the Reader’s
Guide to Periodical Literature and in several specialized indexes.

SCIENCE  VOL 283

1597

www.sciencemag.org 12 MARCH 1999



66710 DA

Simple isn’t it. We know it isn’t. Not when you are
facing thousands of possible new drug leads and
stretched R&D budgets.

Our job is to facilitate the business of bringing new
therapies to market faster and more cost-effectively. If
that’s the business you’re in, you’ll find us at the very
heart of it — discovering, developing and delivering the
special technologies and support services — from research

through to production.

Our know-how spans the entire pipeline from gene to
medicine. Right now, our MegaBACE™ DNA sequencing
technology is accelerating the genome discovery race.
LEADseeker™ homogeneous imaging system can shorten
a drug screening cycle five fold. STREAMLINE™

technology delivers pure protein by the tonne.

And we continue to develop our contribution with high-
performance systems for protein characterisation and

exciting new miniaturisation techniques.

We understand your requirements because we work
closely with our customers to provide the latest systems
to accelerate their commercial success. We already have
more than 70 such technology collaborations with top
life science companies. The shared experience gives birth
to new leading-edge technologies that match actual needs

— and the discover, develop, deliver cycle can continue.

So it doesn’t matter where you are in the process or how

complex the task. Just ask us. It’s that simple.

Discover more at www.apbiotech.com

Amersham Pharmacia Biotech UK Limited, Amersham
Place, Litte Chalfont, Buckinghamshire, England HP7 INA.
All goods and services are sold subject to the terms and
conditions of sale of the company within the Amersham

P s ot s v A o amersham pharmacia biotech

Circle No. 69 on Readers’ Service Card




7 T S B R S S e R 1 R

in the
Ty W I'E

years later

M| Research thermal cyclers:
a tradition of innovation,

not imitation.

MJ Research, Inge

(888) 729-2164 « Fax (617) 923-8080 - Walthom, MA with Distributors Worldwide « www.mir.com

Circle No. 32 on Readers’ Service Card




HOTTER THAN
EXPECTED

How hot is Earth’s interior? Heat flow
from Earth can be measured accurately,
but only rough estimates of its internal
temperatures have been made; for exam-
ple, some estimates of temperatures at
the base of the mantle differ by 500 to
1000 kelvin. Internal temperatures depend
both on the heat flow and the thermal
conductivity, which varies greatly with
mineralogy, pressure, and temperature.
Because there are only a few experimental
determinations of the thermal conductivi-
ty at the relevant conditions, theoretical
estimates must fill the gap. Hofmeister (p.
1699; see the Perspective by Anderson)
develops a new theory for determining
thermal conductivity at high pressures
and temperatures based on consideration
of the lattice phonon and radiative contri-
butions. The theoretical measurements fit
available infrared data of relevant miner-
als and imply that Earth’s interior is hot-
ter by about 500 kelvin than most current
models.

ELECTRON INTERFEROMETER

The thickness of the cavity in an optical
interferometer is on the same scale as
that of the wavelength of the incident
light. When an integer number of wave-
lengths fit into the cavity, constructive in-
terference occurs and a peak in the trans-
mission results. The ability to grow perfect
silver thin films up to 100 monolayers in
thickness, which is the same length scale
as the electron wave function, has allowed
Paggel et al. (p. 1709; see the Perspective
by Himpsel) to create an interferometer
for electrons. Photoemission spectra from
the metal “cavity” can be analyzed in
much the same way as in an optical inter-
ferometer and yield a wealth of informa-
tion about the fundamental electronic
properties of the metallic film.

CO, COMPLEXITIES
Generally, atmospheric carbon dioxide
(CO;) concentrations were low during
glacial times and high during interglacial
periods, but whether increases in CO,,
and thus the greenhouse effect, and the
retreat of ice sheets have been directly
related has been difficult to evaluate. Fis-
cher et al. (p. 1712) present a detailed
look at how atmospheric CO, changed
during the last three glacial cycles using
new analyses of gases trapped in Antarc-
tic ice. The resulting relation is complex:
During deglaciations, increases in CO,

www.sciencemag.org SCIENCE VOL 283

seem to follow the initiation of warming,
and during some glaciations, CO, re-
mained high. The interaction is likely
controlled by the biosphere and its re-
sponse to the duration of interglacials.

COHERENT KICKS
Extracting the atoms from a Bose-Ein-
stein condensate in a controlled fash-
ion is the first step in achieving a co-
herent atomic laser. Previous methods

have had a gravity boost, essentially
allowing the atoms to drop from the
condensate, but this approach severe-
ly limits the beam direction. Hagley et
al. (p. 1706; see the news story by
Voss) now report the use of stimulat-
ed Raman emission to kick out a frac-
tion of the condensate with a well-
defined momentum and direction.

ALL QUIET ON THE BASIN

AND RANGE
The Basin and Range Province of the
western United States has nearly doubled
its area over the last 15 million years and
continues to extend today. Thatcher et al.
(p. 1714) combined Global Positioning
System (GPS) data from surveys in 1992,
1996, and 1998 along an east-west tran-
sect across the northern Basin and Range
and found almost no current deforma-
tion in the middle of the section. All of
the deformation was concentrated along
the edges of the Basin and Range: adja-
cent to the Sierra Nevada block in the
west and adjacent to the Colorado
Plateau in the east. Most of the deforma-
tion is oriented in the direction of the
motion of the Sierra Nevada block to the

northwest. These observations indicate
that the internal deformation of the
Basin and Range is determined by the
traction of the adjacent blocks.

WEIGHING BROWN DWARFS

Many brown dwarfs, dead stars without
enough mass to burn hydrogen, have been
detected, but the actual mass of one of
these objects has not been measured.
Martin et al. (p. 1718) found an isolated,
nearby brown dwarf binary system during
the deep near-infrared survey and deter-
mined the separation between these
brown dwarfs with the near-infrared
camera and multiobject spectrometer
(NICMOS) on the Hubble Space Telescope.
By following the orbital motion of these
brown dwarfs for a short time, they will
be able to determine the masses of the
brown dwarfs.

LEAVING AN IMPRINT ON Cg,

If materials are put under severe pressure,
the arrangement of chemical bonds may
change and can be preserved in the mate-
rial after release of pressure. If the force
used to establish the pressure is direc-
tional, then a greater compression can re-
sult in some directions than in others.
Marques et al. (p. 1720) show that if
polycrystalline Cgq is put under such di-
rectional pressure, a large pressure mem-
ory signature is retained in the sample
even at atmospheric pressure. The high
symmetry of Cgo, which has 30 isotropi-
cally distributed equivalent bonding di-
rections, allows such a pressure memory
effect to be retained in grains oriented
randomly with respect to the applied
pressure. The resulting three-dimensional
polymerized Cq lattice joins the previous-
ly synthesized one- and two-dimensional
polymerized Cg, structures.

PULLING AND TUMBLING

POLYMERS
The motion of a polymer chain that en-
ters a region of strong shearing flow is dif-
ficult to predict—it may get pulled and
stretched, but it can also be tumbled and
compacted. This variability makes it diffi-
cult to understand the dynamics with
methods that average over many
molecules, such as light scattering. Smith
et al. (p. 1724) used video fluorescence
microscopy to image individual A-phage
DNA molecules undergoing shear flow
and directly observe large fluctuations in
extension corresponding to molecules
moving in and out of tumbling flow.

CONTINUED ON PAGE 1603
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FORCING BONDS APART

Direct measurements of force needed to
break a single chemical bond have been
made by Grandbois et al (p. 1727) using
an atomic force microscope (AFM). Poly-
saccharide chains adsorbed on silica sur-
faces were covalently attached to the
AFM tip, and the rupture events as the
chains were pulled off the surface were
analyzed to identify single bond-breaking
events. The force measured for rupturing
a silicon-carbon bond, 2 nanonewtons, is
in good agreement with estimates made
from density functional calculations.

MAINTAINING

INTEGRITY
During cell division, microtubules are ar-
ranged into a mitotic spindle along which
chromosomes are transported. The ends
of the spindle are formed by the centro-
somes, which include a ring of y-tubulin
thought to be important in nucleating
spindle microtubules. Avides and Glover
(p. 1733) examined the role of a Dros-
ophila protein known as Asp and found
that it was required to maintain the asso-
ciation between microtubules and the
centrosomal y-tubulin ring.

GETTING A LEG UpP

Much is known about limb patterning, but
the genetic factors that specify hind-
limbs versus forelimbs—whether they
are arms in humans or wings in birds—
are poorly understood. Logan and Tabin
(p. 1736; see the news story by Vogel)
now show that when the Pitx7 gene is
misexpressed in the chick embryonic
forelimb (wing bud), the result is a wing
that is transformed into a leg. Charac-
teristics that indicate distinct leg specifi-
cation are seen in the skeletal and mus-
cle development and are evidenced in
the expression of leg-specific markers.

SIGNALING AND SEGREGATION

IN DROSOPHILA
Two reports focus on identifying molecu-
lar species that play key roles in
Drosophila development and genetics.
The Wnt/Wingless (Wg) pathway func-
tions in many signaling processes during
development by stabilizing the protein 3-
catenin, which in turn regulates expres-
sion of Wnt/Wg responsive genes. In
mammals, Axin interacts with 3-catenin,
the adenomatous polyposis coli protein,
and glycogen synthase kinase-3f3. Hama-
da et al. (p. 1739) have now isolated the
Drosophila homolog of Axin, D-Axin,

which displays many of the same bio-
chemical interactions with other proteins
as seen with mammalian Axin. Further-
more, genetic analyses show that D-Axin
negatively regulates Wg signaling by
down-regulating Armadillo, the Dro-
sophila homolog of B-catenin. Segrega-
tion Distorter (SD) in Drosophila is an
example of meiotic drive, where one al-
lele or chromosome is preferentially
transmitted to offspring through meiosis.
Mechanistic insights have been restricted
because the identity of the key compo-
nent of Sd was unknown. Merrill et al. (p.
1742; see the Perspective by Crow) show
that Sd encodes a truncated Drosophila
homolog of RanGAP. Because RanGAP is
a guanosine triphosphatase-activating
protein that is involved in nuclear import
in yeast and mammalian systems, the
solution to the mystery of Sd may in-
clude defective nuclear transport.

DIVERSITY IN DEFENSE

An early theory to explain the enormous
diversity of class | and Il genes of the ma-
jor histocompatability complex was that
individuals carrying different alleles (het-
erozygous) at HLA loci could present a
greater variety of antigenic peptides, and
therefore would mount a better immune
response against infecting organisms. By
looking at heterozygosity at HLA in three
cohorts of HIV-infected individuals, Car-
rington et al. (p. 1748) found that het-
erozygotes progressed to AIDS and death
much more slowly than homozygotes and
that two alleles correlated with accelerat-
ed AIDS pathogenesis.

NOT JUST FOLLOWING
ORDERS

Traditional industrial organizations local-
ize decisions to managers and production
to workers. Recent thinking has opened
the door to incorporating workers in
some aspects of the decision process.
Carpenter et al. (p. 1752; see the news
story by Wickelgren} explore the possibil-
ity of a distributed network in the brain
for encoding serial order in a stimulus-
response task. The primary motor cortex
constitutes the first station in the de-
scending pathway leading to the muscles
and movement. Nevertheless, some mo-
tor cortical neurons appear to encode
the presentation of serial stimuli at a
time prior to the point at which a re-
sponse is selected and initiated, which
suggests the potential for cognitive pro-
cessing in this area of the brain.
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For 12-liter
processing you
could buy two

centrifuges.

Or ]ust ct
one with a
bigger bottle.

Introqlucin% the SORVALL RC12BP" Total Processing
Solution - the first lowspeed centrifuge to offer a 12-liter capacity.
Designed specifically for large-scale batch processing, the RC12BP
system not only gives you twice the capacity of other centrifuges, but
also helps maximize production efficiency while increasing the ease
of GMP compliance.

The new, ergonomically designed RC12BP centrifuge lets you
process 12-liter batches at up to 7,333 x g, while occupying about
the same amount of floor space as a 6-liter instrument — but with
a lower deck height and shorter reach. It also enhances separation
quality through features like SORVALLs Accumulated Centrifugal
Effect (ACE) system that maintains reproducible total centrifugal
effect from run to run, and instrument to instrument. Plus, there’s
Minimal Sample Resuspension (MSR), and a hot-gas bypass
system for improved temperature control and reduced moisture
accumulation.

The H-12000 rotor holds up to six 2-liter polypropylene bottles
featuring tapered bottoms to hold pellets more securely. And for
safer transport, the system offers a six-place bottle rack.

For easy, automatic data logging, you can network up to 16
SORVALL RC12BP and RC3BP centrifuges, using our
WatchLog Network Plus™ Software and a
standard PC. Also, you can quickly link batches
to their run conditions with BarTrace™
Barcoding Packaging.

Call Kendro Lagoratory Products today,
and double your pelleting capacity — with one
total processing solution.

©1999 Kendro Laboratory Products, LP All Rights Reserved




iﬁtroduéihg a Breakthrough in Nylon Membrane Manufacturing
Nytran® SuPerCharge

By SnseiCluiign ve. Tyt Hrkws P Highest Positive Charge
P Consistent Membrane Morphology

p Low Background

Relative Charge

S&S Typical Nylon

Binding Ratio of a Negatively Charged
Dye to the Membrane Surface

SEMs showing uniform pore size and distribution in Nytran

LIMI TED TIME SP ECIAL O.FTER! SuPerCharge membranes (left) and inconsistent pore size and

uneven distribution in typical nylon membranes (right).

Description Qty/Pk Item# Price
81.5 mm circles 50 416206 $55/pk
30.1 x 60.1 cm sheets 5 416207 $115/pk

Cleo better.

To order contact your S&S distributor or call S&S at

1-800-245-4024

Schleicher & Schuell=—=

Headquarters: Schileicher & Schuell GmbH « P.O. Box 4, D-37582 Dassel » Germany * Tel +49-5561-791-0 » Fax +49-5561-791-536 « filtration@s-und-s.de
USA Headquarters: Schleicher & Schuell Inc. * 10 Optical Avenue * Keene N.H. 03431 USA -« Tel (603) 352-3810 * Fax (603) 357-7700 * techserv@s-and-s.com

Other Subsidiaries of Schleicher & Schuell GmbH, Dassel/Germany include the Netherlands, Switzerland, France, Belgium, Hungary, Italy and Great Britain.
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The New
Mini-Prep 24 :
for Automated Plasrmd Mini-Preps

The Mini-Prep 24 is a fully automated bench-top High Purity - sufficient for
instrument designed for purification of plasmid automated fluorescent and
DNA directly from bacterial culture. manual sequencing.

The instrument uses a revolutionary /[l Easy Operation - begin prep
new method of nucleic acid purificat- | with direct loading of bacteria
ioft based.on modified agarese gl 3 culture - no centrifugation step
electrophoresis and subsequent savves e it

recovery by electroelution. 4 1
The process utilizes premanufact- |§ Consistent Results - up to
6 ng of plasmid per ml.

ured sample cassettes which allow jj
for direct loading of upto2ml [ Fast - up to 24 preps per hour,
of culture. R saving you time.

Call now to learn how the New and Quality - time and time again.
Improved Mini-Prep 24 can provide you
with great, high-quality DNA...while saving

you a lot of time. M A{ﬁ]ﬂ”[{{/

RESEAR
1-800-466-7949
11339 SorrentoValley Rd ® San Diego, CA 92121 Phone: (619) 452-2603 Fax (619) 452-6753

www.macconnell.com
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« All Biological Safety Cabinets feature HEPA filters, zero probed and
rated 99.99% efficient for 0.3 micron particulates [(Patent
#95,380,244). Additional product, personnel and laboratory
protection is provided with Forma's unique vortex channels.

Console Orbital Shakers feature a horizontal airflow design with a
HEPA filter rated efficient at 0.3 microns to reduce
cross-contamination [(Patent #5,571,837).
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Box 649 = Marietta, OH 45750
740-373-4763 » Fax: 740-373-6770
USA and Canada 800-848-3080
International Distributors Worldwide
An I1SO 9001 Company
http://www.forma.com

Forma Scientific is a subsidiary of ThermoQuest Corporation,
a public subsidiary of Thermo Instrument Systems Inc.,
a Thermo Electron Company.




Hot or cold - shaken, not stirred!
Eppendorf Thermomixers

Two missions to be accomplished simultaneously using one
system only. Sounds simple. And it is indeed simply logical,
thanks to the active countercooling of the Thermomixer comfort
(USA: Thermomixer R) and its two freely selectable program

runs with incubating-, mixing- and rest phases and subsequent
cooling down to room temperature. Not to mention a selection

of four different exchangeable thermoblocks for 24 micro test
tubes of 0.5 ml, 1.5 ml or 2.0 ml or for microtiter plates of all
well forms. In short, this thermomixer gives you all the individual
freedom you require.

The Thermomixer compact is designed for the classic requirements
of the demanding user. Featuring the same uncompromising
quality as its “big brother”, this unit has compact dimensions and
a functional, attractive design.

The Thermomixer comfort and Thermomixer compact: A new,
dynamic duo from Eppendorf, for all users who are looking for
outstanding flexibility.

Call us now or pay us a visit on the Internet.

® Thermomixer compact:
with space-saving dimensions;
for 24 x 1.5 ml test tubes

@ Exchangeable thermoblocks
for the Thermomixer comfort:
24 x05ml, 24 x1.5mlor
2.0 ml or microtiter plate

eppendorf

Eppendorf — Netheler — Hinz GmbH - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506

e-mail: info@brinkmann.com - website: www.brinkmann.com
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NEW
ENGLAND
BIOLABS

{

_the end of primiier walking,

random subcloning
and nested deletions

Overview of the
GPS-1 Genome Priming System

ori~
Transprimer
Donor

choose GPST=1 Genome Priming
System and complete your
sequencing project in NO time.

New England Biolabs introduces GPS-1, a fast, in vitro Tn7 transposon-based method for generating a
population of DNA sequencing templates containing primer-binding sites (Transprimer element) at
randomly interspersed positions. Simply supply your DNA of interest (0.08 pg per 20 pl reaction mix),
follow a short protocol, transform into E. coli, miniprep colonies and then sequence.

Not | Spel

TnsABC*

w Transprimer is inserted randomly into the target DNA: no “hot spots” for insertion

m High efficiency: 10°-10* insertion products recovered per reaction; entire protocol
takes less than 30 minutes

m Unique rare-cutting restriction enzyme sites within Transprimer facilitate insert mapping
m DNA sequence can be obtained from both strands of target DNA using supplied primers

m Faster than primer walking, random subcloning and nested deletion methods

GPS-1 Genome Priming System

#7100 10 reactions Special Introductory Price until 3/1/99

Includes: pGPS1 (Kan') and pGPS2 (Cam') Transprimer donor plasmids, TnsABC" Transposase, control
target plasmid, sequencing primers for the two ends of the Transprimer, buffers and instruction manual

Transprimer is inserted randomly into the target DNA, generating a set of
insertion products with only one Transprimer per molecule

For further information on GPS-1, visit www.neb.com or call 1-800-NEB-LABS

# New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01815 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com
# New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com

# New England Biolabs GmbH, Federal Republic of Germany Tel 0800/BIOLABS (06196) 3031 Fax (06196) 83639 email: info@de.neb.com

® New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com

. NEW ENGLAND
[ ]

IOLQbS Inc.
DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800}1 9815; Brazil (011) 366-3565; Denmark (39) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24;

Greece (01) 5226547, Hong Kong 2649-9988; India (542) 311473; Israel (03) 9229013; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 280-5691;
Netherlands (033} 495 00 94; New Zealand 0800 807809; Norway 22 09 15 00; Singapore 4457927; Spain (03) 902 20 30 90; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913
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Simplify all your PCR
with the HotStarTaq™ Master Mix Kit

No ice. No mess. No wasted time!

e

The HotStarTaq™ Master Mix Kit is the only ready-to-use solufion to simplify all your PCR applications. This premixed
solution containing HotStarTaq DNA Polymerase, optimized QIAGEN® PCR Buffer, and dNTPs provides:

v Easy setup v High PCR specificity

Set up your reactions at the bench at room temperature. Increase your specificity with hotstart PCR. HotStarTaq
The premixed solution eliminates lengthy calculations and DNA Polymerase combined with QIAGEN PCR Buffer
reduces pipetting — so you save fime and minimize the ensures high specificity in the first cycle and throughout
risk of error or contamination. your PCR.

 Robust amplification in all applications Ease of use and high specificity make HotStarTaq Master

Use HotStarTaq Master Mix for all your PCR applications. Mix the ideal solution both for projects involving large
Little or no optimization is needed, even with previously numbers of samples and for your most demanding
optimized systems. applications.

High specificity in an easy-to-use format —
let the HotStarTaq Master Mix Kit simplify all your PCR!

The HotStarToq Master Mix Kit is sold under licensing arrangements with F. Hoffmann-la Roche Lid, Roche Molecular Systems, Inc. and The PerkinElmer Corporation. The PCR process is covered by
U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-la Roche AG

http://www.qiagen.com
] USA: Australia: Canada: France: Japan: Switzerland: UK:
QIAGEN GmbH QIAGEN Inc. QIAGEN Pty Lid QIAGEN lnc. QIAGEN S. A. QIAGEN KX, QIAGEN AG QIAGEN Lid.

Tel. 02103-892:240 Tel. B00-4268157 Tel. 0394893666 Tel BOOS5729613 Tel. 0160920930 Tel 0358057261 Tel. 0613193031 Tel. 01293422999
Fax 02103-892-255 Fax BOO-718-2056 Fox 0394893888 Fox 9055010373 Fax 01-60-920-925 Fax 03-58057263 Fax 061-3193033 Fax 01293-422.922 .....

DISTRIBUTORS: Austria/Hungary/Slovenia Austria [01) 889 18 19 Belgium/Luxemburg 0800-19815 Brazil (11) 543 1455 or 0800 55 1321 Central & South America USA [305) B28-3818
China (85228966283 Caech Republic (02)4447 1239 Denmark 43 86 87 88 Finlond (09}804 551 Greece (01)643 61 38 India (011):542 1714 lsroel 02. 584 1111 haly §

[055] 500 1871 Korea (02) 92486 57 Malaysia [03):7312099 Mexico USA (661) 2947940 The Netherlands (03314950094 New Zeakand (09] 9806700 or 0800933 966

Norway g
22 90 00 00 Poland (071] 51 41 06 or 51 54 20 Portugal (1).751 6000 Singapore 445 7927 Slovok Republic (07] 54 01 336 South Africa [021) 615164 Spain (93] 902.20.30.90 N 8
Sweden (08) 621 34 00 Taiwan (02] 2880 2913 Thailond (02) 412-5672 In other countries contact: QIAGEN GmbH, Germany %
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MILLIPORE

's our total dedication to improving productivity,
whether you're developing assays or decontaminating
fluids. If's our focus on fiting a system to your
application, from designing screening plates
compatible with your robots to customizing lab
water systems to vyour particular process. And
finally, it's our expertise in microbiology, biochemistry
and analytical science, as well as the knowledge
reflected in the design of our products, the clarity of
our manuals, the substance of proftocols, and the
breadth of our live and on-line support. Put our pure
science to work for you. Call 1-800-MILLIPORE.

Or visit www.millipore.com
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Retroviral Vector Plasmid pDON-AI - @

Modified for More Advantageous and Ty e
Safer Gene Transfer into Mammalian Cells

pDON-AI DNA*(Code # 3650: 20ug)

Safer Cell Transduction with No Viral Coding
Sequence

Removal of entire viral coding sequences (gag,

poland env) greatly reduces the potential of RCR
(replication competent retrovirus) generationand pUC18
significantly improves safety in cell transduction.

Higher Gene Expression and Viral Titer o

The HCMV IE (human CMV immediate-early) " “' .

promoter provides higher viral titer through a

simple transient transfection in packaging cell -

lines. .

"o o Sy PDON-AI

Versatile Construction of Viral 5,682bp

Vectors

Smaller vector size (2,982 bp) derived from Intr0n+SAl MCS
MLV allows insertion of larger DNA fragments, "

while the multicloning site facilitates a minimal Psv40 _[BamH '

"’!,, n J\‘\

fragment variety. Sal |

More Handling Convenience Hpa |

The antibiotic selective Neo" marker gene is

included with the minimal SV40 promoter ' o
downstream from the inserted gene. V\e
Furthermore, the backbone plasmid of pUC18

provides more ease in culture handling.

Synergistic Efficiency of Gene Transfer
with RetroNectin™

In conjunction with the RetroNectin™, retroviral vectors
constructed from plasmid pDON-Al transduces target
cells even more efficiently.

3LTR

Comparison of pDON-AI and a conventional vector
in LacZ Gene Transfer Efficiency

=
o
=]

| the rh FN fragment CH-296
i the' supematant obtained by respective vector
mca!culatad as r&‘atwe values by analyzing G418

uobnymbers
RetroNectin™
(Code # T100A: 0.5 mg/vial, Code # T100B: 2.5 mg/vial)

Recombinant human fibronectin fragment CH-296, lyophilized

RetroNectin™ Dish
Polybrene Method" FN Method? (Code # T110A: 10 dishes/ package)
pDON-Almmmmm Conventional mEmm CH-296 pre-coated dish (35 mm ¢)

Relative Improvement
(4,
o

* Developed by ViroMedica Pacific Limited (Korea)
(1) Yuetal. (1998) Patent filed (2) Kim ef al (1998) J. Virol. 72 (2) 994-1004
** All the above products are intended for Research Use Only. Not for Use in Diagnostic or Therapeutic Procedures.

P Korea , DISTRIBUTORS
BOHAN (TaKaRa-Korea) Biomedical Inc. USA and the Americas  Europe UK and Ireland Taiwan
“Y‘) F’c';'; (02) 577-2002 Faxc (02) 577-3681 PanVera Corporation  BioWhittaker BioWhittaker Cold Spring

Toll Free: 800-791-1400 UK Ltd. Biotechnology Co.,Ltd.
TaKaRa Biotechnology (Dalian) Co., Ltd. e . ’ ” s
TAKARA SHUZO COLLTD. P (4113 Teaores o (0 11) Fet.ceu FceBamaonr s A Prone: 4 185735234 Prone aslg:ﬂs-mse

BIOMEDICAL GROUP

Europe
TaKaRa Biomedical Europe S.A. " ' P a
Dbt P o) o, i DO Phona: +33 1 41 4701 18 Fax +33 14792 1880 Homepage: http://www.takara.co.jp/english/bio_e/ E-mail: bio-sm @takara.co.jp
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Tired of Ethanol

Precipitation?

The DYNAPURE™ Dye Terminator Removal System is a NEW method based on
biomagnetic separation for the rapid removal of excess dye terminators from
your sequencing reactions.

SAVES TIME
A simple, all in one-tube cleanup reaction with direct

loading onto your sequencing gel in less than 10
minutes. Easily automated using most robotic work-
stations and a Dynal MPC®-auto96 magnet station.

IMPROVES RESULTS

Better resolution, reproducible results and reduced
background noise due to efficient and specific removal
of excess dye terminators. Designed for use with
PE/ABI PRISM™ and Amersham Pharmacia Biotech
dye terminator cycle sequencing chemistries.

SIMPLE & COMPLETE
This complete kit includes biotinylated universal

Run Standard Dye
Terminator Cycle
Sequencing Reactions
with Biotinylated Primers

Add Dynabeads®
M-280 Streptavidin

sequencing primers, Dynabeads® M-280 Streptavidin >
for capturing the biotinylated sequencing products ar ™
and all necessary buffers. (Product # 603.01 / 02).
COST EFFECTIVE Magnetic Separation of Excess Dye Terminators
Avoid labor-intensive ethanol precipitation and costly Dynabeads® / DNA Complex are Removed by Just
spin column purification procedures. with Dynal MPC® Magnet Pouring off Supernatant
Ethanol Spin Column DYNAPURE
Precipitation rification
Centrifugation 15 - 30 min. 2 x 2 min.
Ice Cooling 10 min.
Vacuum Drying 30 min. 30 min.
Binding, Washing | : 8 U 7
and Elution <10 min. § %
o =
Total Time >60 min. >30 min. <10 min. e §
o S
My s>

A time comparison for cleaning up sequencing products after cycle sequencing with dye terminators.

1-800-638-9416 BT

Fax: 516-326-3298 = e-mail: techserv@dynalusa.attmail.com Lake Success, NY ‘11042
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in Sequence Analysis

Choose the standard: GCG*

Used by over 30,000 scientists at more than 600 institutions
worldwide, the GCG Wisconsin Package™ is the sequence
analysis package of choice. Scientists choose the proven
technology of the Wisconsin Package for its:

Breadth of Analysis
Only the Wisconsin Package offers you the power and
flexibility to choose from so many analyses:

* database searching + sequence assembly

* sequence comparison -+ protein analysis

« pattern searching » evolutionary analysis

» primer selection * secondary structure prediction

Strength in Database Access
Proprietary in-house data as well as purchased databases
can be formatted for accessibility in GCG or FastA formats.
Databases included with the software are:

« GenBank « EMBL
+ SWISS-PROT” - PIR
+ REBASE « SP-TREMBL

The GENESEQ"™ patent sequence database is available
separately from GCG or Oxford Molecular.

The convenience and accuracy of bimonthly updates to the
public databases are available from GCG for an additional fee.

Ease of Use

Choose from three optional interfaces:

SeqglLab®. Based on X Windows, SeglLab provides superior
sequence and feature editing and annotation.

SeqWeb®. Use your web browser to analyze data on your
desktop. Analysis results contain links to sequence
resources in the databases and on the web.

Batch. Scriptable command lines provide the ability to
do repetitive and numerous analyses.

Extendible FrameworK]| Extensionsenable you to join
in-house, third-party software, such as CLUSTAL W,
WU-BLAST, SPS SWAT™, SPS Cross-Match™, and
SPS Phrap™ within SeglLab to provide a common
interface and easy access to all users.

For more information about Oxford Molecular products: & For more information about GCG products:
tel: 1-800-876-9994 pA tel: (608) 231-5200
http://www.oxmol.com/prods/bio http://www.gcg.com/framework
e-mail: products@oxmol.com e-mail: framework@gcg.com
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Genetics Computer Group is a wholly owned subsidiary of Oxford Molecular Group, Inc. GCG, GCG logo, and Wisconsin Package are trademarks of Genetics Computer Group. Oxford Molecular and Oxford Molecular logo
are trademarks of Oxford Molecular Ltd. All other product names mentioned may be trademarks or registered trademarks of their respective holders and are used for identification purposes only



The new ultra-sensitive Finnigan LCQ™ pEca takes you to a
new dimension in complex analyses with 3-D MS/MS Data
Maps. This powerful new technique draws together
Finnigan’s technology innovations in several areas:
ultra-sensitive MS™ analysis, intelligent instrument control
and advanced data reduction and display.

The LCQ pEcA’s state-of-the art MS™ ion trap mass
analyzer generates structural data of unparalleled sensitivity
and specificity. Efficient data acquisition is enabled with
Finnigan’s proprietary Intelligent Data Dependent techniques,
and elegant data analysis utilizing the 3-D MS/MS Data
Browser. These outstanding innovative technologies typically
reduce analysis time from hours to minutes!

The ultra-sensitive LCQ peca builds upon our classic LCQ,
the most successful LC/MS of all time. It adds an order of
magnitude in performance to the ruggedness and reliability
that you’ve come to expect.

For details on how the LCQ DEca can improve analyses in
your laboratory, call your nearest ThermoQuest representative,
or visit our website.
www.finnigan.com

The Finnigan LCQ pEecA includes
unique data reduction tools for
managing and interpreting multi-stage
MS/MS data.

2N
L)
Thermo@uest

Australia Tel. (61) 2 9898 9000 © Austria Tel. (43) 1 333 50340 ¢ Belgium Tel. (32) 3 8250670 ¢ Canada Tel. {800) 721 4620 ® France Tel. (33) 1 6918 8810 * Germany Tel. (49) 6103 4080 ¢ haly Tel. (39) 02 950 59226 # Japan Tel. (81) 3 3372 3001
Netherlands Tel. (31) 76 587 8722 » People’s Republic of China Tel. {86) 10 6841 8790 ® Spain Tel. {34) 91 6574930 * Sweden Tel. {46) 8 6800101 ¢ United kingdom Tel. (44) 01442 233555 ¢ U.S.A. Tel. (800) 532 4752
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ransduction Laboratories
and PharMingen...

Apoptosis
Cancer Research
Cell Cycle Regulation
Signal Transduction

o Neuroscience

Flow Cytometry
Immunoblotting

Immunohistochemistry
..team together to provide the most complete offering of cell biology reagents for the

; Immunoprecipitation
research community.

> - ’ - S . - . Antibodies
As Becton Dickinson companies, we remain committed to providing innovative and Antibodies

quality reagents and service for researchers worldwide. Custom Services
Peptides

o place an order for both Transduction Laboratories and PharMingen products, please call Kits

1-800-848-6227 in the United States. Outside of the U.S., please contact your local Becton

Panels
Dickinson/PharMingen representative for further information.

Screening Services

Transduction Laboratories
\ Becton Dickinson Compearny

PharMingen

PHARDM
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DNA microarrays are revolutionizing genomic research and drug

discovery. And Genetic MicroSystems is revolutionizing DNA
microarrays. Using proprietary fluid transfer and digital laser imag-
ing technology, we have developed a new generation of systems
that enable you to create and utilize custom DNA microarrays for
relatively low cost—in your laboratory and for your applications.
Our systems are extremely flexible, with an open architecture that

provides immediate access to this powerful research tool.

Changing the image of DNA microarrays

Imagine what you can do. For information, visit us on the Web
at www.geneticmicro.com. To reserve your microarray system,

call 781-932-9333. And open up an array of new possibilities.

+ss Genetic
sssMicroSystems”
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Detection Technology
Begins and Ends With

KPL introduces our new line of
Detector™ Kits that provide you
with fast, sensitive detection

without radioactivity!

COOL ASSAYS

RNADetector™ Northern
Non-isotopic Northern blot that rivals “p

DNADetector™ Southern

Chemiluminescent detection of
Southern blots and colony lifts

DNADetector™ In Situ

Fluorescent and chromagenic in
situ hybridization systems

ExpressDetector™ Nickel-HRP
Direct detection of recombinant
his-tagged proteins

Protein Detector™

Chromagenic and chemiluminescent
Western blot and ELISA systems

HOT RESULTS

@ Sensitivity equivalent to radioactivity
in a fraction of the time

@ Complete kits reduce preparation
and optimization time

SPECIAL OFFER:

Celebrate our 20th anniversary and

receive 20% off when you purchase any

of the Detector™ kits listed here. First time orders
only. Call 1-800-638-3167 (U.S.) or

301-948-7755 for more information and

a free catalog.

20 Years of Detection Expertise
2 Cessna (1., Gaithersburg, MD 20879-4174, US.A.

800-638-3167 (U.S.) or 301-948-7755

Fax: 301-948-0169

www.kpl.com
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Easy To Use

High-
Performance!

Unparalled
Speed!

Flexible and
Reliable!

(T —— e
e RS

Open and Use Exce
Workbooks inside
Origin

Use Origin’s data analysis copabilities to

perform analysis directly on your Excel data,
and Origin's graphing power to create
graphs right from your Excel worksheets.
You can even drag and drop data from Excel
to instantly create on Origin graph. Excel
workbooks can be saved os part of the

Origin project or as a link.

Origin Works With
Your Dafa

Import a broad range of file types, from
ASCIl data to Mathematica® matrices.
Import data from LabTech™, LabView™,
TestPoint™, and other acquisition software.
Customize your own routine for any ASCI or

binary file.

An Analysis Tool

for Every Task

Origin includes a rich set of the essential
data analysis tools you need - all intuitively
designed for your ease of use. Select from
linear or nonlinear curve fitting, FFT, fre-
quency-domain digital filtering, baseline and
peak analysis, summary statistics, ANOVA,
algebraic transformations, calculus, smooth-
ing, or other tools to analyze your data.

Microcal

Dr. Barry Simon, Ph. D.
PC Magazine,
Janvary 20, 1998

www.microcal.com

1-800-969-7720

Microcal In¢ One Roundh Plaza Northamp MA 01060 USA.
\\ TEL: 413-586-2013 FAX: 413-585-0126 EMAIL: info@microcal.com

/' Origin is a trademark of Microcal. All other brand and product names are trademarks of their
.\"l‘sr!.? ~ respective owners. NSTL makes no recommendation or endorsement of any product
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QUALITY

SERVICE

RELIABILITY

i

mannheim

What's in a name? If the name happens to be
Boehringer Mannheim, the answer is excellence. For
more than 50 years, researchers worldwide have
looked to us for superior product quality, outstanding
customer service, and corporate reliability. Even
though our name is now changing, you can continue to
rely on the same products, people, and promise of

excellence you always have, plus something new.

NOW

QUALITY
SERVICE
RELIABILITY

INNOVATION

CLELLD SV ERDDETO RO EIEIERER become Roche Molecular Biochemicals

By joining forces with Roche, we can now offer you the
benefits of one of the health care industry's largest
investments in pharmaceutical and diagnostic research
and development. Roche's commitment to innovation,
paired with our guality and reliability, is already resulting
in new, better solutions for your lab. Look for them on our
website, from our people, in our 1999 catalog, or wherever

you see our new name, Roche Molecular Biochemicals.
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FALCON
HTS
FluoroBlok™

Inserts

DIFFERENT FOR WHAT YOU CAN SEE.  DIFFERENT FOR WHAT YOU CAN'T SEE. |

Now you can detect cell migration and invasion in one homogeneous fluorescence assay system!

FALCON® HTS FluoroBlok™ Inserts save time and labor in chemotaxis, cell migration and invasion assays by
automating your assay detection with fluorescence. Get rapid data collection without
the need for plate washing or tedious, manual cell scraping and counting. And with
FALCON HTS FluoroBlok Inserts you can chart migration of cells and molecules in
real time without dismantling or destroying the insert. For more information contact

: BIOCOAT
your local Becton Dickinson Labware Representative today, or call 1-800-343-2035! : MEN

Fiuorescently labeled cells above the Once labeled cells migrate through the
membrane are made invisible by the Sy membrane, they are no langer shielded
exclusive FluoroBlok™ light opaque -~

from the light source and are now easily
membrane. detected with a fluorescence plate reader.

BECTON

For More Information, Visit Our Web Site...www.bd.com/labware or call 1-800-343-2035
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WHEN
WE
FIRST
MEY
ALEC

e
COULDN'T
READ...

;1




..BUT NOW HE"
READ; WRITE,

I
I
/,"

I
|
/ff

w&

N

Rais
'.

ALEC™ got “smart” the day that he had our portable scanners, researchers can
one of our ELAMS™ microchip transpon- now identify ALEC in a ctrowd of mice.
ders implanted just under his skin. And they can transfer relevant informa-
(ELAMS stands for Electronic Lab tion about him right onto the computer
Animal Monitoring System.) - that's tracking their scientific
Within seconds, ALEC became % experiments. No wonder he's

a living database. Using one of Bmm called a smart ALEC.

BioMedic Data Systems, Inc.
1 Silas Road, Seaford, Delaware 19973 Toll-Free: 800-526-2637 wwvb,b mds.com
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Xtreme Screen” from Tropix. Because the winners of

optimized to generate relevant hits against specific targets.
the drug discovery race will be those willing to go to extremes

B
w/ Only Xtreme Screen meets the demands of the front-runner
Extreme assay sensitivity. Extreme throughput. Resulting in Teaming with Tropix to further your high throughpurt screening
and/or assay development program can shrink costs and efforr,

ultimately speeding you to market

extreme biologically relevant information

Xtreme Screen is the one service that delivers 1t all

at a run
rate of over 100,000 assays a day. Proprietary chemiluminescent 7 Pick up the pace. Pick up the phone. To receive a free
technology and detection methods. Advanced automation. And a . ': information portfolio on Xtreme Screen, call 800-542-2369
solid track record of designing cell-based assays and custom assays - / in the United States or the PE Biosystems office near you
.

Lreme

SCREENT

Assay Development and High Throughput Screening Services

=K TROPIX

TROPIX PE BIOSYSTEMS

Bedford, Massachusetts 01730 iami, FL USA
USA 0-5310

47 Wiggins Avenue USA 4 Canady A Latin America PE Blosystems

I OF PERKIN-ELMER

271-0045

Australia

E-mail: info@tropix.com Vict

Chiba
Tel: (047
Fax: (047
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Throughput Barrier!

High Throughput
Spectrophotometry Defined...
-.SPECTRAmax’ PLUS
with PathCheck” Sensor

At Last... Spectrophotometer Performance

in a 96 Sample Format:

* 190-1000 nm wavelength range

» Spectral scanning, kinetics, and endpoint reads
in all samples — up to 96 at a time

* 2 nm bandwidth

* 96 samples in 12 seconds

» Flexibility of single cuvette or high throughput
analysis in one instrument ’

Tem

Proprietary PathCheck Sensor
Technology
Automatically reports absorbance values

-, NN as 1 cm pathlength. Compare microplate
ww'y 'bE and cuvette data directly. ‘

\% 1 Flexible Data Handling

: easy to overlay multiple I~

© %N \ scans, compare kinetic  ; r\
E—— reactions, use conversion lj i Puength coected_ | .+ |
factors, and analyze the || | arr
data your way. Easy :
export to Spectroscopy
software.

SOFTmax® PRO makes it [ —

A5 Not pathlength corrected ~lasies

= “ - w s
Catyma s Wyrgr

PPN Instrument Validation...
Automatically

Extensive SPECTRAtest™ Validation System
streamlines GLP compliance.

For detailed information call 800-635-5577 or check our web site at
www.moleculardevices.com for a current listing of local representatives.

1311 Orleans Drive Argentina: 1-4796-0023, Austria: +49-89-9620-2340, Belgium: 02 474 50 70, Brazil: 21-592-3232,
Sunnyvale, CA 94089 Canada: 800-635-5577, China: +886-2-2322-3857, France: 02 99 2503 13,

Tel: 800-635-5577 Germany: 089-9620-2340, Hong Kong: +886-2-2322-3857, Italy: 02 891391, India: 044-434 0174,
Tel: 408-747-1700 Israel: 03-902-1330, Japan: 797-32-2677, Korea: 02-553-2038, Netherlands: 0318-486652,

Fax: 408-747-3602 Scandinavia: +46-31-68-0490, Singapore: 65-775-7284, Spain: (91) 551 54 03,

www.moleculardevices.com Switzerland: 061 269 1111, Taiwan: 2-2322-3857, United Kingdom: 01293-619 579
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ChipHeader”

Speed Reading For Microarrays

ChipReader™ is the first biochip imaging system to offer simultaneou reading of up to 5 different fluorescent dyes.

hipReader is a high-sensitivity
laser confocal system for imaging micro-
array biochips. It offers an array of
speed and efficiency benefits.

Highest Sensitivity

Our a-chromatized objective lens provides
the highest collection efficiency available.

Highest Throughput

ChipReader works up to 20 times faster
than competitive products. The high-
speed scanning mechanism reads up to
5 different dyes simultaneously, over a
20 x 20 mm area, in less than one minute.

Greatest Flexibility

ChipReader’s modular design accommo-
dates your changing needs. Use standard
slides, stainless steel cartridges, or 3" x 4"
(76 x 98 mm) glass plates. ChipReader
can read glass substrates with the array
printed on the top or bottom, wet or dry
— with or without a cover glass! It can also
read silicon, plastic and nylon substrates.

Smallest Footprint Available

Measuring just 11" in length, 9" in width,
and 12" in height, there is no greater
space-saving imaging option for your
microarray biochips!
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Easy To Run; User Friendly
To optimize experiment performance,
parameters such as speed and number of
scans can easily be set using ChipReader’s
icon driven Windows NT software. It can
be integrated with your lab automation
systems and 1s Y2K compliant.

Contact Beverly Giammara, 1-800-933-9011

Visit us at www.virtek.ca

L]
LEADING THE WORLD IN
PRECISION LASER AFPLICATIONS
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PRINCIPLES

of SOUND RETIREMENT

INVESTING

RECENTLY,
MORNINGSTAR CALLED
US CHEAP.

T°S NOT EVERY DAY
YOU GET A COMPLIMENT
LIKE THAT.

Il financial companies charge operating fees

and expenses —some more than others. Of
course, the lower the expenses you pay, the better.
That way, more of your money goes where it
should —towards building a comfortable future.

We make low expenses a top priority.

As the largest retirement system in the
world' —a nonprofit company focused exclu-
sively on the financial needs of the educational
and research communities — our expenses are
among the lowest in the insurance and mutual
fund industries?

In fact, TIAA-CREF'’s 0.31% average fund
expenses are less than half of the expense charges
of comparable funds? It's why Morningstar —
one of the nation’s leading sources of annuity and
mutual fund information — says, “At that level

[TIAA-CREF] is cheaper than any other

[variable annuity] policy, and is even compet-
itive with the cheapest mutual fund complexes,
though it offers far more benefits.”

“TIAA-CREF sets the standard in the
financial services industry.”

Of course, expenses are only one factor to
consider when you make an investment decision.
Morningstar also noted our commitment to
“consumer education, service” and “solid
investment performance." Because that can
malse a difference in the long run, too.

At TIAA-CREEF, we believe people would
like to spend more in retirement, not on their
retirement company. Today, over two million
people count on that approach to help them
build a comfortable and secure future. So

can you. To find out more, call us at

1 800 842-2776. We'd consider it a compliment.

www.tiaa-cref.org

Ensuring the future
for those who shape it.”

1. Based on $200 billion in assets under management. 2. Standard ¢ Poor’s Insurance Rating Analysis, 1998; Lipper Analytical Services, Inc.,
Lipper-Directors” Analytical Data 1998 (Quarterly). 3. Of the 5,448 variable annuities tracked by Morningstar, the average fund had total fees
combining annual expenses of 0.82% plus an insurance expense of 1.27%. Source: Morningstar, Inc., for periods ending 11/30/98.

4. Source: Morningstar Principia Variable Annuities/Life 11/30/98.

TIAA-CREF expenses are subject to change and are not guaranteed for the future. Past performance is no guarantee of future results.
TIAA-CREF Individual and Institutional Services distributes CREF certificates and interests in the TIAA Real Estate Account.

For more complete information, including charges and expenses, call 1 800 842-2776, extension 5509, for the prospectuses.

]{Ead then] Cal‘efull‘)’ bef()l‘e you invesl or Send mUne}'.

1/99
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THE CRITICAL: ELEMENT IN THE
',.-'.- . CHEMIEAL 'SCIENCES

| hether you are a hvghly experlencgd research c-hermst iqoku‘rg for
, tHat crucial molecule or a lab te,chmcran M)ndermg about the safe
! ¥ disposal of tQXic chémicals, the slgniflcaht'fads andadynarruc. ’
« résqarch in your fietd of. chem:stry‘are right at your flngelips Mhours 3 day'-
-7-days a week whether you are al;wor‘, on fh roqc‘i ©f Gthope.- qum fast-
readmg c0mmun|c_atloqs in orgah;z *em;stry (0 autﬁe};ita‘hv pegﬁréylewed
research in bl‘ochermstry to regul#to.fews. in envlror\mental sckm:e :

ACS Web Editions bring critical knawledge to you through innovative
v &atures su&h as: : s

% ..
mmlly edited articles with B f
. complete graphics and links ready online
anywhere from'two weeks to three months
befo.:e the article is available in print.

ASAP ALERTS: QRS EL!
* announcements of newly w

available Articles ASAP from

th® ACS Web Editions journals of

your choice. The ASAP Alerts e-mail

message contains complete

bibliographic information and the
« direct URL link to the full article.

" ARTICLES ON COMMAND:

If you or your library do not

subscribe to a specific journal,

you can still get the inform-

ation you need instantaneously

through Articles on Command.

Search the entire ACS Web

Editions archive all the way back to January 1996 by joumal, |

author, title, keyword, year, page number, or manuscript numbef,* .
Choose exactly what you need, and Articles on Command whll deliver
online access to the article directly to you for only $25 per‘article via *
online Mastercard or Visa purchase. < ,
FULL-TEXT AND ABSTRACT SEARCHING: [ R R R T
specific journal or across all ACS Web Editions publications by author,

title, keyword, abstract, table of contents or year. standanls 'l'l ea’e Of
LINKS TO REFERENCES IN OTHER ACS JOURNALS: [ ol e use, speed, content,

ciied in an ACS article are linked to each other. and dG“V&I’Y!
* 1.4 million+ hits in 1998

e e NN -8y 2 Several journals connect to outside * 1.3 million+ articles down

databases, including PubMed, Medline, GenBank, and Protein Data Bank. loaded in 1998

° 0,
SUPPORTING INFORMATION: IR R T T et e ol
procedures is provided online at no extra charge. « 20 000 Articles ASAP

delivered
* 80-100 articles put up daily
* Creating quality electronic
journals since 1986
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New and snrovative Jecttires are éﬂhg— adided all the time!

ORDER NOW!

American Chemical Society, Member & Subscriber Services

Dept. L-0011,Columbus, OH 43268-0011 U.S.A.

Phone: 1-800-333-9511 (in the U.S.) or 614-447-3776 Fax: 614-447-3611 E-mail: service@acs.org




Need transfection-grade plasmid?
NucleoBond makes the grade.

NucleoBond® Purification Products

NucleoBond AX cartridges contain a highly
effective anion-exchange resin for superior
plasmid purification. NucleoBond AX is man-
ufactured using the strictest quality standards
under 1S09001 guidelines and is guaranteed
free of RNase and DNase.

Plasmid purified using NucleoBond offers
better fection efficiencies than plasmid
purified by other methods. Plasmid was intro-
duced into cells by either calcium phosphate
or liposome-mediated transfection. Anion-
exchange purification is a safe, effective, and
time-saving alternative to CsCl purification.

nstection efficiency (%)

In Germany please contact CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511
In the UK please contact CLONTECH UK Ltd. » Tel: 01256 476500 Fax: 01256 476499
in Japan please contact CLONTECH Japan Ltd. » Tel: 03 3523 9777 Fax: 03 3523 9781

Australia: 6173375 1188 ® Austria and Eastern Europe: 43 1839 1819 @ Belgium/Luxembourg: 0 800 1 9815 =
Canada: Now call CLONTECH direct » 800 662 2566 W China: BEIJING YUANGPING BIOTECH « 86 10 68187551;
GENE CO. LTD. » 021 6474 8700; SINO-AMERICAN BIOTECH CO. » 86 21 6402 2371 ® Czech Republic: 420 19
7265214 ® Egypt: 202 349 8311 ® Finland: 358 9708 596 19 @ France: 33134 602424 ® Germany: CLONTECH
GmbH ¢ 496221 34170 ® Greece: 301 51 53882 ™ Hong Kong: 852 2646 6101 ® Hungary: 36 1 280 3728 ® India:
91115421714 ® Israel: 872 4 9960595 W Italy: 39 555001871 ® Japan: CLONTECH Japan Ltd. » 81 3 3523 9777
= Korea: 82 2556 0311 ® Malaysia: 603 777 2611 ® Mexico: 525 281 4718 ® The Netherlands: 31 33 435 00 94
® Norway: 47 22421520 ® Portugal: 351 3613620 ™ Scandinavia: 46 8 728 00 65 ™ Singapore: 65 775 7284
® Spain: 34 916300379 W Switzerland: 41 612723924 ® Taiwan: 886 2 27202215 W Thailand: 662 530 3804 4
W Turkey: 90 216 385 8321 ® United Kingdom: CLONTECH UK Ltd. » 44 1256 476500 rev. 2/1/9%

NucleoBond Plasmid Purification Products
contain a patented anion-exchange resin*
that provides superior plasmid purification in
familiar, easy-to-use, gravity-flow cartridges.
Plasmid purified using NucleoBond is ideal for
demanding applications such as transfection,
cloning, and sequencing. For reliability, perfor-
mance, and price, NucleoBond sets the new
standard for purification. Call 800-662-2566

(CLON) or contact your local representative.

* European Patent #0496822.

CLONTECH

N O W Y oUu C A N

1020 East Meadow Circle, Palo Alto, California 94303 USA

Tel: 800-662-2566 (CLON) 650-424-8222 « Fax: 800-424-1350 650-424-1064

E-mail: tech@clontech.com orders@clontech.com e Internet: http://www.clontech.com
®© 1998, CLONTECH Laboratories, Inc. (AD79215)
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