


TO OFFER
Quality INA for

$2.00

PER BASE,
OPERON rr1uist

BE ZUCCHANAS.

THE ZUCCHANA

You'd be bananas to pass this up. Or is that zucchanas? Operon  And, of course, we still offer the lowest price on the larger 1.0 pmol

now offers a 0.2 tmol scale synthesis of custom DNA for just $2.00 scale in the industry, at just $2.80 per base with a $20 set-up fee.
per base with a $20 set-up fee. So you can afford to do more experiments, Quality DNA for $2.00 per base. Now you don’t have to settle
and get more results. for second best to save a bunch. For more information, or to place

As the world’s leading supplier of synthetic DNA, Operon gives  an order, call Operon at 1-800-688-2248.

you more than just a great price. We also offer unsurpassed purity, fast D
delivery, and an unconditional guarantee. Not to mention a customer

service line that lets you speak to a person, not just a machine. WORLD’S LEADING SUPPLIER OF SYNTHETIC DNA

©1994 Operon Technologies, Inc., 1000 Atlantic Avenue, Alameda, CA 94501, USA. Phone: (510) 865-8644. Fax: (510) 865-5255. NIHBPA 263-00033233

Circle No. 32 on Readers' Service Card



ADHESION MOLECULE IMMUNOASSAYS
Parameter™

KEY TO CELL ADHESION MOLECULES

S W

VCAM-1 Integrin (activated)

ICAM-1  Integrin (activated)

E-Selectin E-Selectin Ligand |

Parameter™

Adhesion Molecule Immunoassays
give precise, reproducible results in 2 hours.

Scientific Research

Recent publications suggest that levels of soluble
adhesion molecules in serum and plasma may assist
in understanding the basic biology and etiology of
diseases such as:

€ HIV Infection ¢ Cancer
€& Rheumatoid Arthritis @ Sepsis

& Transplant Rejection 4 Diabetes

FOR RESEARCH USE ONLY.
NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

sVCAM-1 ¢ sICAM-1 e sE-Selectin

Kit Features

4 color coded reagents
& pre-dispensed standards
& positive control serum

North America

R&D Systems Inc.

614 McKinley Place N.E.
Minneapolis MN 55413, USA.
Tel: (612) 379-2956 Tel: +44 (0)1235 529449
Fax: (612) 379-6580 Fax: +44 (0)1235 533420

USA & Canada: 1-800-343-7475. UK: 01235 531074.
Belgium: 078 11 04 68. Denmark: 80 01 85 92. France: 05 90 72 49.

Europe

R&D Systems Europe Ltd.
4-10 The Quadrant, Barton Lane
Abingdon, OX14 3YS, UK.

The Netherlands: 060 225 607. Norway: 800 11033. Sweden: 020 79 31 49.

SYSTEMS

Circle No. 29 on Readers’ Service Card



4 harder

Bvitrogen
introduced
Th Elunlnu

L"”i




Invitro
1-800-955-6288

Circle No. 33 on Readers’ Service Card




ISSN 0036-8075

25 NOVEMBER 1994
VOLUME 266
NUMBER 5189

Drugs from the sea

1321 & 1376

Shutdown for repairs
»
i

Frederick W. Alt Kathryn Calame
Don L. Anderson C. Thomas Caskey
Michael Ashburner Dennis W. Choi
Stephen J. Benkovic John M. Coffin
David E. Bloom F. Fleming Crim
Floyd E. Bloom Paul J. Crutzen
Piet Borst James E. Dahlberg

Robert Desimone
Bruce F. Eldridge
Paul T. Englund

Henry R. Bourne
Michael S. Brown
James J. Bull

1298

SCIENCE

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

NEWS & COMMENT *

UN Readies New Global AIDS Plan 1312
CDC Reorganization Prompts Concern 1313
LIGO’s Price Rises as NSF Debates 1314
Big-Ticket Items

"Court Says No to Copying Articles 1315
Earth Sciences: Job Prospects on 1316
Shaky Ground

German Science Policy: Science Loses 1316
Its Own Ministry

Latin America: A Personal Technology 1317
Transfer Effort in DNA Diagnostics

Cancer Researcher Returns Grant 1318

RESEARCH NEWS =

BN

Baring the Secrets of Asteroid I1da 1322
Pig Transplants Offer Hope in Diabetes 1323
Dropping Cholesterol—Safely 1323
Chemical Prospectors Scour the Seas for 1324
Promising Drugs

Step Taken Toward Improved ¥ 1326

Vectors for Gene Transfer

POLICY FORUM =

The Next Steps Toward a Global
AIDS Vaccine
W. C. Koff

PERSPECTIVE

Diradicals: Conceptual, Inferential, ?
and Direct Methods for the Study of
Chemical Reactions

1335

1338

J. A. Berson
Massive Problem of Missing Dwarfs 1319
ARTICLES
Hints of a Language in Junk DNA 1320
A Double Mass Extinction at the End 1340
New Link Found Between p53 and ¥® 1321 | of the Paleozoic Era
DNA Repair S. M. Stanley and X. Yang
DEPARTMENTS
THIS WEEK IN SCIENCE 1301 | Landslide in Slow Motion ® Women in Academic
EDITORIAL 1303 Medicine ® History Slights Science
Adequate Supplies of Fruits and Vegetables GORDON RESEARCH CONFERENCES 1406
LETTERS 1305 | BOOK REVIEWS 1412

Basic Biomedical Research: J. E. Porter; K. W.
Gentle; G. N. Wilson ® Career Issues: J. Quacken-
bush; G. A. Nelson; C. Holden; C. Hsu

SCIENCESCOPE 1311

RANDOM SAMPLES 1327
Euro—-Animal Users Band Together ® Catching a

Scientists and the State, reviewed by P. Gummet ®
“Daddy’s Gone to War,” D. Elkind ® A View of the
River, V. Baker ® Vignettes ® Books Received

INSIDE AAAS 1417
PRODUCTS & MATERIALS 1418

w= Board of Reviewing Editors

Richard G. Fairbanks Ira Herskowitz Diane Mathis T. M. Rice Robert T. N. Tjian
Douglas T. Fearon Eric F. Johnson Anthony R. Means David C. Rubie Emil R. Unanue

Harry A. Fozzard Stephen M. Kosslyn Shigetada Nakanishi Erkki Ruoslahti Geerat J. Vermeij
Klaus Friedrich Michael LaBarbera Roger A. Nicoll Gottfried Schatz Bert Vogelstein
Theodore H. Geballe Nicole Le Douarin Stuart L. Pimm Jozef Schell Harold Weintraub
John C. Gerhart Charles S. Levings lll Yeshayau Pocker Ronald H. Schwartz Arthur Weiss

Roger |. M. Glass Alexander Levitzki Dennis A. Powers Terrence J. Sejnowski Zena Werb

Stephen P. Goff Harvey F. Lodish Ralph S. Quatrano Ellen Solomon George M. Whitesides
Peter N. Goodfellow Richard Losick V. Ramanathan Thomas A. Steitz Owen N. Witte

Corey S. Goodman Reinhard Liihrmann Douglas C. Rees Michael P. Stryker William A. Wulf

SCIENCE e VOL. 266 ¢ 25 NOVEMBER 1994




» AAAS Board of Directors mmssmmemmmmn

s T

COVER

The valleys and mountains shown (potential energy
surface) describe the femtosecond journey of a chemi-
cal reaction: the addition of ethylene or cleavage of
cyclobutane. The dynamics describe one of the most
fundamental processes in chemistry—the making and

Nondestructive Mass Selection of 1345
Small van der Waals Clusters

W. Schollkopf and J. P. Toennies
RESEARCH ARTICLE mumsmmms

Calcium-Calmodulin Modulation of 1348
the Olfactory Cyclic Nucleotide-Gated
Cation Channel )

M. Liu, T.-Y. Chen, B. Ahamed, J. Li, K.-W. Yau

REPORTS mmw
The Central Role of Broken 1355

Bond-Bending Constraints in Promoting
Glass Formation in the Oxides

M. Zhang and P. Boolchand

Nickel Oxide Interstratified 1357
o-Zirconium Phosphate, a Composite
Exhibiting Ferromagnetic Behavior
B. Shpeizer, D. M. Poojary, K. Ahn, C. E.
Runyan Jr., A. Clearfield

The Validity of the “Diradical” ¥ 1359
Hypothesis: Direct Femtosecond Studies
of the Transition-State Structures

S. Pedersen, ]. L. Herek, A. H. Zewail

Origin of Storm Footprints on the Sea 1364
Seen by Synthetic Aperture Radar
D. Atlas

Double Flood Basalts and Plume 1367
Head Separation at the 660-Kilometer
Discontinuity

D. Bercovici and ]J. Mahoney

Activation and Regeneration of 1369
Rhodopsin in the Insect Visual Cycle
A. Kiselev and S. Subramaniam

Tissue-Specific Targeting of ¥ 1373
Retroviral Vectors Through
Ligand-Receptor Interactions

N. Kasahara, A. M. Dozy, Y. W. Kan

A A e T AP g R P e

breaking of a covalent bond. The transient structures
are frozen on the femtosecond time scale, and their
existence elucidates the non-concerted nature of the
mechanism. See page 1359 and the Perspective on
page 1338. [lllustration: S. Pedersen]

e DT S S L O A B

Interaction of the p53-Regulated ¥ 1376
Protein Gadd45 with Proliferating Cell
Nuclear Antigen
M. L. Smith, I.-T. Chen, Q. Zhan, I. Bae,
C.-Y. Chen, T. M. Gilmer, M. B. Kastan, P. M.
O'Connor, A. ]. Fornace Jr.

Clonal Divergence in Escherichia coli 1380
as a Result of Recombination, Not Mutation

D. S. Guttman and D. E. Dykhuizen

Catalytic Site Components Common 1383
to Both Splicing Steps of a Group 11 Intron
G. Chanfreau and A. Jacquier

Cell Cycle Control by a Complex of 1388
the Cyclin HCS26 (PCL1) and the Kinase
PHOS85
F. H. Espinoza, J. Ogas, 1. Herskowitz, D. O.
Morgan

The PCL2 (ORFD)-PHOS85 1391
Cyclin-Dependent Kinase Complex:
A Cell Cycle Regulator in Yeast

V. Measday, L. Moore, ]J. Ogas, M. Tyers, B.

Andrews

Lymphotactin: A Cytokine That 1395
Represents a New Class of Chemokine
G. S. Kelner, J. Kennedy, K. B. Bacon, S.
Kleyensteuber, D. A. Largaespada, N. A.
Jenkins, N. G. Copeland, ]J. F. Bazan, K. W.
Moore, T. J. Schall, A. Zlotnik

Long-Term Behavioral Recovery in 1399
Parkinsonian Rats by an HSV Vector
Expressing Tyrosine Hydroxylase
M. J. During, ]J. R. Naegele, K. L. O'Malley, A.
I. Geller

Binding of Mismatched Microsatellite 1403
DNA Sequences by the Human MSH2
Protein
R. Fishel, A. Ewel, S. Lee, M. K. Lescoe, ].
Griffith

= ¥ Indicates accompanying feature memme

1367

Flood
basalts
again

Eloise E. Clark Alan Schriesheim
Retiring President, Jean'ne M. Shreeve
Chairman Chang-Lin Tien

Francisco J. Ayala Warren M. Washington
President Nancy S. Wexler

Rita R. Colwell

President-elect

William T. Golden
Treasurer

Richard S. Nicholson
Executive Officer

William A. Lester Jr.
Simon A. Levin
Anna C. Roosevelt

B SCIENCE (ISSN 0036-8075) is published weekly on Friday, except
the last week in December, by the American Association for the Ad-
vancement of Science, 1333 H Street, NW, Washington, DC 20005. Second-
class postage (publication No. 484460) paid at Washington, DC, and additional
mailing offices. Copyright © 1994 by the American Association for the Advance-
ment of Science. The title SCIENCE is a registered trademark of the AAAS.
Domestic individual membership and subscription (51 issues): $92 ($50 allocated
to subscription). Domestic institutional subscription (51 issues): $215. Foreign
postage extra: Mexico, Caribbean (surface mail) $50; other countries (air
assist delivery) $95. First class, airmail, student and emeritus rates on re-
quest. Canadian rates with GST available upon request, GST #1254 88122.
Printed in the U.S.A.

Change of address: allow 6 weeks, giving old and new addresses and 11-digit
account number. Postmaster: Send change of address to Science, P.O. Box
2033, Marion, OH 43305-2033. Single copy sales: $6.00 per issue prepaid in-
cludes surface postage; Guide to Biotechnology Products and Instruments, $20.
Bulk rates on request. Authorization to photocopy material for internal or per-
sonal 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, pro-
vided that the base fee of $1 per copy plus $0.10 per page is paid directly to
CCC, 27 Congress Street, Salem, MA 01970. The identification code for Science
is 0036-8075/83 $1 + .10. Science is indexed in the Reader’s Guide to Peri-
odical Literature and in several specialized indexes.

SCIENCE e VOL. 266 » 25 NOVEMBER 1994 1299



You have 30 days to decide
if you like this affordable

new personal thermal eyeler.

New graphical user interface:
Our new personal thermal
cycler brings unmatched
convenience and simplicity

to PCR protocol programming.

g

With its advanced design and fast, easy program-
ming, the GeneAmp PCR System 2400 offers all
the performance and flexibility you want—at a
personal thermal cycler price. Its 24-well sample
block provides the accuracy and uniformity for
high-speed PCR amplification. And a precision-
heated cover eliminates the need for oil, reducing
sample handling time dramatically.
Performance is identical to the GeneAmp®
PCR System 9600. In fact, you can transport
protocols directly from one instrument to the
other. MicroAmp™ disposables and GeneAmp®
lﬁ%{gagents ensure optimal results.
‘{;he\ﬁ(}eneAmp PCR System 2400 comes with

i ; PCR Performance Guarantee and access to

,ﬁ?%}I;mer’s worldwide technical support. The

q}gﬁé‘gfgmd resources of our Applied Biosystems

Q:fmﬁzn offer the most comprehensive range of
systems, technologies, and support in PCR, nucleic

acid synthesis, genetic analysis and protein research.

But you’ll know in

just a few hours.

The GeneAmp PCR System 2400 may be
exactly the personal thermal cycler you’ve been
waiting for. To help you decide, Perkin-Elmer
is offering a no-risk, money-back guarantee.
Purchase a system and try it in your lab for 30
days. If you’re not completely satisfied, return
it for a full refund.

For details, call or fax your local Perkin-Elmer

representative.

rPERKIN ELMER

U.S. Foster City, U.S. Tel: 800-345-5224 Fax: 415-572-2743
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Picking and choosing
Molecular beams can be used to
prepare small, weakly bound
clusters of species such as He,
H,, or D, that are held together
by van der Waals forces. Studies
of the properties of such fragile
clusters can provide insight into
several questions, such as the
relative roles of pairwise inter-
actions versus multibody effects,
but the methods normally used
to analyze more stable clusters
fragment these species.
Schollkopf and Toennies (p.
1145) show that transmission
gratings can be used to select
and identify clusters of a given
mass nondestructively.

Magnetic composite
One route to new materials is to
introduce compounds at low
densities into layered materials
to form intercalated porous net-
works of interconnecting pil-
lars. Shpeizer et al. (p. 1357)
swelled the layers of zirconium
phosphate with organic amines
and then reacted this material
with nickel hydroxyacetate. The
resulting composite, in which
the nickel atoms are bridged by
hydroxyl and acetate groups, is
paramagnetic; heating the com-
posite to 400°C creates a ferro-
magnetic material with a three-
tiered nickel oxide structure
between the zirconium phos-
phate layers.

Calming the waters
Sailors have reported that rain
can actually calm the wave ac-
tion of the sea. Theoretical mod-
els and small-scale experimen-
tal studies have yet to provide
a conclusive picture for such
wave damping. Atlas (p. 1364)
analyzes synthetic aperture ra-
dar images of a storm off Cape
Hatteras, North Carolina, and

Controlling the cell cycle in yeast
The cyclin-dependent kinases (Cdks) are critical regulators of the
progression through the cell cycle in eukayotic cells. To be acti-
vated, the kinases must associate with cyclins at specific stages of
the cell cycle. In mammalian cells, several Cdks have been identi-
fied, but in yeast only a single Cdk had been implicated in cell cycle
control. Measday etal. (p. 1391) and Espinoza et al. (p. 1388) have
shown that a second Cdk, called PHOS85, participates in the
regulation of the cell cycle in budding yeast. The two groups have
found that two different cyclins associate with PHO85 and that
the complexes appear to function in passage through the G, phase
of the cell cycle. PHOS8S5 can also bind a third cyclin, PHO80, and
that complex functions in the response of yeast to extracellular
concentrations of phosphate. Thus, a single Cdk participates in
control of phosphate metabolism and of the cell cycle, and thus
may coordinate progression through the cell cycle with responses

to environmental conditions.

% “n
Rain core and downdraft

Splaéﬁ e
products A e
shows that an echo-free hole
caused by wave damping can be
associated with intense rainfall.

Doubleheader

Flood basalt provinces, which
represent the eruption of enor-
mous volumes of basaltic mag-
ma, have been suggested to de-
rive from large plumes in the
mantle. Bercoviciand Mahoney
(p- 1367) note that some basalt
provinces show two episodes of
magmatism separated by several
tens of millions of years. They
present laboratory data and a
theoretical model showing that
the passage of an initial plume
through the transition zone be-
tween the upper and lower
mantle causes the plume to sepa-
rate from its trailing conduit. A
second plume can then form
from the tail, leading to a sec-
ond outpouring of lava.

Getting specific
Methods for transferring genes
into humans ideally would be
tissue-specific. Kasahara et al.
(p. 1373; see news story by
Barinaga, p. 1326) engineered
a specific receptor ligand,
erythropoetin (EPO), into the
viral envelope of the ecotropic
Moloney murine leukemia vi-
rus, a retrovirus that does not
infect humans. This vector be-
comes much more infectious
toward murine cells bearing
the EPO receptor and can in-
fect human cells bearing the
EPO receptor.

Damage control
The GADD45 gene, originally
identified as a target gene acti-
vated by the tumor suppressor
p53, is induced by DNA dam-
age and isassociated with growth
suppression. Smith et al. (p.
1376; see news story by Marx, p.
1321) report that the product
of this gene, Gadd45, binds to
proliferating cell nuclear anti-
gen, a protein involved in DNA
replication and repair, and
stimulates DN A excision repair
in vitro. Overexpression of
Gadd45 in cultured cells sup-
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presses their entry into S phase.
Thus, Gadd45 may serve as a
link between the p53 cell cycle
checkpoint and DNA repair.

Moving lymphocytes
Chemokines are cytokines that
induce chemotaxis, or directed
movement, in cells. Two classes
of chemokines are known;
Kelner et al. (p. 1395) have
found a third distinct class that
appears to be specific for lymph-
ocytes. Lymphotactin was found
by screening a complementary
DNA library generated from
activated mouse progenitor T
cells. It lacks two of the four
cysteine residues that charac-
terize other chemokines.

Double duty

Some introns of the group II
type can catalyze their own ex-
cision, that is, removal from a
messenger RN A of an interven-
ing sequence and joining of the
RNA sequences on either side
of the intron. Two transesterifi-
cations must proceed with the
same stereochemistry at phos-
phorus centers, indicating that
the two steps are not simply the
forward and reverse modes of
one catalytic center. Chanfreau
and Jacquier (p. 1383) use
chemical modification and sub-
stitution to examine the impor-
tance of bases and backbone at-
oms in the two reactions. Sev-
eral components are essential
for both steps and appear to be
clustered, and their contribu-
tion to catalysis does not stem
from participation in binding of
the substrate sequence or from
stabilization of the active struc-
ture. These results provide sup- -
port for the view that a single
catalytic site rearranges its com-
ponents so as to facilitate both
steps of the splicing reaction.
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Sigma-Aldrich Techware now offers KODAK

Scientific Imaging Systems product line:

Electrophoresis units, film and supplies for

photography and autoradiography, and image
detection and analysis products.

One call to Techware gives you immediate
access to the complete line of Kodak products,
along with more than 10,000 other laboratory
equipment and supply products from the brand names
you know and trust. Our wide range of products for
biological analysis and imaging allows convenient,
one-stop ordering.
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service groups are available when-
ever you need to place an order or

ask a question.

Quality products, fast delivery, and excellent technical
support make Sigma-Aldrich Techware your preferred
source for laboratory supplies.

SIGMA

Where Science and Service Come Together.
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BOTH CHROMATOGRAPHY SYSTEMS ARE
ABOUT THE SAME LOW PRICE. BUT THAT’S
WHERE THE SIMILARITY ENDS.

Why bog down your work with a
traditional chromatography system?
You can achieve even better resolution,
in a fraction of the time, outside the
cold room, with a ConSep LC 100™
system from PerSeptive Biosystems.

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

And it’s so simple to use. The
patented Auto+Blend™ four-buffer

©1994 PerSeptive Biosystems

blending feature lets you alter both
the pH and the ionic strength of
your buffers with just a few key-
strokes, so you can run pH and salt
gradients simultaneously.

The ConSep system is compatible
with all conventional low-pressure
bead-based columns. And for ion
exchange chromatography, the
“flow through pores” of MemSep®
cartridges speed the transport of
biomolecules, for sharper peaks
and faster results.

ConSep LC 100 is a trademark and MemSep is a registered trademark of PerSeptive Biosystems.

Auto-Blend is a trademark of Waters Corp.
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THE CONSEP LC 100 SYSTEM.
Using anything else just doesn’t

add up. For information and a free

video or demonstration in your lab,

call PerSeptive Biosystems in the

US and Canada at 1-800-899-5858,

in Germany at 761-45240, in Japan at

5389-7371, in France at 1-42-05-4081,

and in the UK at 730-895-596.

PerSeptive Biosystems
Bioseparations Products
U.S. Headquarters, 38 Sidney Street, Cambridge, MA 02139
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The GS-363 Molecular Imager® system quantitated over a broad linear range.
performs high resolution storage phos STORAGE A choice of powerful analysis software
imaging. But unlike competitive imagers, PHOSPHOR that runs native on the PowerMac’;
the GS-363 imager also offers a of IMAGING Macintosh? and PC platforms makes the
mdml; I and chemiluminescent analysis. GS-363 imager ideal for multi-user facilities.

A comprehensive of general use and application For high resolution storage phosphor imaging, choose
specific imaging screens makes accurate quantitation of the GS-363 Molecular Imager system. After all, an imaging
samples quick and easy. And, a patented imaging screen system should maximize your choices, not limit them.
chemistry allows chemiluminescent samples to be For more information call 1-800-4-BIORAD today.
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Sensitive, colorimetri¢ kinase
assays that let YOU choose your

substrate . . . Scice Fiction?
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Introducing Pierce Colorimetric Protein Kinase Assay Kits—the only
safe, sensitive, fast and easy alternatives to radioactive kinase assays.

Choose from complete, easy-to-use colorimetric kits for Protein

Pierce colorimetric assay kits give you all the sensitivity you need and
Kinase C, Protein Kinase A and Protein Tyrosine Kinase.

great flexibility in substrate use, while avoiding the hassles and hazards

of working with radioactivity. And the kits are so fast and easy to use,
you can process 48 samples in under 2 hours!

Get the facts. Call today for your free 20-page technical brochure
on Pierce’s comprehensive line of colorimetric protein kinase
assay kits and ac«essory products. 1.800.8.PIERCE

European Distributors: Denmark 44948822 Italy
Austrio 018891819

025097220 Norway 22722100 United Kingdom 0244382525
France 070038855 Holland 0206113133 or Spain 017290333
Belgium 0364655 Germany 0224196850

Sweden 087460035
076795795 Switzerland 0217287772

To order in the U.S.A.: Pierce - 3747 N. Meridion Rd. - PO.8ox 7 - Rockford, IL 67105 - Telephone: 800.874.3723 FAX: 800.842.5007 - Internet E-mail Address: PierceChem@mcimail.com
European Office: Pierce Europe BY. - P.0. Box 1512 - 3260 BA Oud Beijerlond + The Netherlands - Telephone: 31.1860.19277 FAX: 31.1860.19179

Ouiside Europe and the L.S., contact Pierce U.S. for your local Pierce distributor. Telephone: 815.968.0747 FAX: 815.968.8148

12 PIERCE

a Perstorp Biotec Company
| Company, 1994
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Cliniplate A Solid Decision

Labsystems’ Cliniplates are The Reasons Are Clear

solid, 96-well microplates,
with flat well bottoms.
Cliniplates fit all standard
microplate readers and
instrumentation.
Our rigid QC procedures
ensure that all plates meet
the high standards required
in research and clinical applica-
tions. White Cliniplates are
available for those assays
utilizing Lumines-
cence and black plates e
are available for those §\§\
assays utilizing Fluores- .
cence. Microplate lids and
S ‘ tape sealers
§ | are available
as accessories
to these plates.
Labsystems’
full line of
Microplates

¥ include 1 x 8,
Chimney well and 1x 12

-

revents ‘ ; 2
pspillage | Microstrips®.
and cross | These are

contamination | available
—————— Separately of

preassembled into Combiplates
or Breakable Combiplates and
are available as white, black

or Streptavidin coated.

For infor-
mation
on the

e Medium or
enhanced binding
properties with low
background absorh-

plate ance, characteristics
to sui kit manufacturers
your & researchers demand
needs

Superior optical quality

call— !
suitable for EIA and other
1(800) LAB-PROD. Microplate applications
o= Volume capacity is in excess
<= Labsystems of 4500 per well
300 Second Avenue Ea E
Needham Heights, MA 02194-2818 Competitive pricing
(800) LAB-PROD On time delivery

Fax: (617) 4559799
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LEICA GZ6 S‘téréomicrosciope

More Than You
Would Ever Expect

One look at the Leica GZ6
and you’ll sense it’s unlike
any stereomicroscope
you've ever encountered.
One look into it and you'll
be sure. The GZ6 is engi-
neered to meet your labora-
tory’s requirements for
performance, versatility and
comfort. Exclusive features
such as ErgoZoom, which
allows you to move through
the 6:1 magnification range
with a single hand motion,
ZeroStat to protect against
airborne shocks, a wider
field of view, and a standard
; long 115mm
working dis-

:i tance assure

better, faster,
more reliable
i performance.
All are avail-
“"’1?‘ able only
from Leica.
Look into the
Leica GZ6 today.
Call or write for com-
plete information and a
demonstration.

Leica Inc. — Optical Products Division

PO Box 123, Buffalo, NY 14240-0123 ®
Telephone (716) 686-3000, e‘ca
Fax (716) 686-3085, Telex 91 285
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o o . 1 ¢
eeing is believing!

The Best Software and the Finest Confocal Performance Combine.
The MRC-1024 from Bio-Rad with LaserSharp Software.

True 24-bit imaging system

1280 x 1024 image resolution

User defined instrument control

Built-in advanced 3-D visualization software
o Multi-tasking operating system

Call us and see the difference... BIO RAD

Microscopy U.K. 0800 181134 @ AUSTRALIA 805 5000 ® AUSTRIA 877 89 01 @ BELGIUM (09) 385 55 11 ® CANADA 1-800-268-0213 ® CHINA (BEIJING ) 1-2051850/2051851
Division CHINA (SHANGAI) (8621) 5459151 ® DENMARK 39179947 @ FRANCE 00-33-1-49-60 68 34 ® GERMANY 0 89/3 18 84-0 @ ITALY (02) 216091 ® JAPAN 03-3534-7601
MALAYSIA 603-7195072 ® NETHERLANDS 08385-40666 @ NEW ZEALAND (09) 443 3099 @ PACIFIC (852) 789 3300 ® PACIFIC (INDIA) 011-4610103
PACIFIC (KOREA ) (822) 578-8167 ® USA 1-800-4246723 @ SINGAPORE 65-443259 @ SPAIN 91-661 7085 ® SWEDEN 08-735 8300 ® SWITZERLAND 01-810 16 77

‘ For Countries not listed. Please Contact U.K. Office. ® Phone: (44) 442 232552 ® Fax: (44) 442 234434 ‘
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©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,
you'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 carbohy-
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

<4

FACE gel profile

of N-linked
oligosaccharides
released from a
number of different
glycoproteins

OLIGOSACCHARIDE
SEQUENCING

with the enzymatic 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

FACE gel showing the
monosaccharide compositional
analysis of a tri-sialylated,
triantennary oligosaccharide

MONOSACCHARIDE
COMPOSITION

T

«

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 for
carbohydrate or glycocon-
jugate analysis include:
® N-linked Oligosaccharide

Sequencing Kit

= N-linked Oligosaccharide
Profiling Kit

® O-linked Oligosaccharide
Sequencing Kit

u O-linked Oligosaccharide
Profiling Kit

=M haride Composition
Kit
® Glycosphingolipid Analysis Kit

u Glycosaminoglycan
Identification Kit

Sequence your
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:

® PNGase F: releases Asn-linked
oligosaccharides

= Endo H: releases Asn-linked high
mannose and hybrid-type oligosac-
charides

B O-Glycosidase DS: releases Ser/Thr
linked Gal-GalNAc

® NANase [: releases 02-3 N-acetyl-
neuraminic acid

® NANase lI: releases 02-3,6 N-acetyl-
newraminic acid

= NANase llI: releases 02-3,6,8 N-
acetylneuraminic acid

® Neuraminic Acid Linkage
Analysis Kit: NANase I, I1, and 111

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

® MANase I: releases 1-2,3,6 mannose

B FUCase I: releases 0l-6 fucose

u HEPase I: recombinant heparinase |

We want to be your
carbohydrate
research partner

When your research requires
a unique application of
FACE technology, Glyko
scientists will work with you
to develop a custom FACE
kit.

If you have only an
occasional need for carbohy-
drate analysis, or lack the
personnel to perform the
analyses you require, our
scientists can do it for you.

For more information,
please call Glyko, Inc. in
Novato, CA, toll free at
1800 33 GLYKO (334 5956)
or fax us at 1415 382 7889.
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We've Created A Breakthrough in Our Industry,
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More and more scientists are finding the answer in the image. And now, Kodak is providing that image with greater resolution than ever
before possible. Introducing the remarkable KODAK Professional DCS 460 Digital Camera. Designed to give you all the power of the highest
resolution digital camera in the world, combined with the freedom of a compact, SLR-style body.

Available with either color or monochrome sensors, the DCS 460 Camera instantly captures an amazing 18 MB of information per image.
That’s 3060 x 2036 pixels, providing the ultra-fine details you need for analysis. Right when you need them. With resolution almost 16 times that
of still video systems. And equivalent to the highest possible scanned resolution of standard KODAK Photo CD Master discs.

There’s special software built in to maximize image data security. An open systems construction allows easy interface with any personal
computer, with automatic recording on PCMCIA Type III removable hard drives. So you can store, share, manage, and output your images as
easily as you capture them.

Ultra-high resolution digital imaging is right here. Right now. With the KODAK Professional DCS 460 Digital Camera. Call
1 800 23-KODAK for all the details. About the breakthrough camera that can capture your great moments in science.

THE SCIENCE BEHIND THE IMAGE @

© Eastman Kodak Company, 1994. Circle No. 43 on Readers’ Service Card




* TaKaRa LA PCR Kit ror

The Ultimate Exploration of
the Human Genome

TaKaRa LA PCR Kit
(Code No. RR011) is proven for

premium performance: Long and
Accurate PCR with greater fidel-
ity and higher yields.

Ampilification of
Genomic DNA
Fragments

# Human genomic DNA
fragments in various
lengths were efficiently
amplified with this LA
PCR Kit.

. E )
; O
e 1 . q“. & '(..' o -
ADNA/Hind Il marker
i e Mitochondria 16.3 kb
: B-globin cluster  16.5kb
) -~ B-globin cluster  17.5 kb
p-globin cluster ~ 21.5kb
: n B-globin cluster
: High MW marker
; R
‘ e
TAKARA SHUZO CO.,LTD. DISTRIBUTORS for More Information and Orders:
Biomedical Group PanVera Corporation (USA and South America) Cheng Chin Trading Co., Ltd. (Taiwan)
Otsu, Shiga, Japan Tel: 608-233-5050  Fax: 608-233-3007 Tel: (02) 331-3111  Fax: (02) 382-2197
Tel: +81 775-43-7247 Toll Free: 1-(800) 791-1400 Protech Technology Enterprise Co., Ltd. (Taiwan)
Fax: +81 775-43-9254 ITC Biotechnology GmbH (Germany) Tel: (02) 381-0844  Fax: (02) 311-8524
TaHaHa Tel: (06221) 303907 Fax: (06221) 303511

BIOMEDICALS

POWER PCR products from TaKaRa are sold under licensing arrangements with Roche Molecular Systems and F. Hoffman -La Roche Ltd. and The Perkin-Elmer Corporation.
Purchase of these products is accompanied by a licence to use them in the Polymerase Chain Reaction (PCR) process in conjunction with an Authorized Thermal Cycler.
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The Power to Inspire

Leica is the inspiration for
throwing light on increasingly
complex research problems.
Leica provides an efficient range
of equipment to suit the whole
spectrum of your scientific
work:

The universal LEICA DM R research
microscope, the LEICA TCS 40
confocal module and the range

of LEICA QUANTIMET image
analysis systems can solve the
maost demanding applications.

By harnessing state-of-the-art
technologies, research

results can be produced in an
incredibly short time. Only
Leica can give you a
coordinated product range from
visualisation through analysis to
results. Please call us for further
details.

M&SI1/94 e

Leica Microscopy and Scientific Instruments Group
CH-9435 Heerbrugg, Switzerland

Tel: +4171703019

Fox: +4171727825
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GORDON RESEARCH
CONFERENCES

COLBY-SAWYER COLBY-SAWYER NEW HAMPTON KIMBALL UNION | TILTON SCHOOL PROCTOR
COLLEGE NORTH COLLEGE SOUTH SCHOOL ACADEMY TILTON, NH ACADEMY
NEW LONDON,NH | NEW LONDON,NH | NEW HAMPTON, NH MERIDEN, NH ANDO?
June 11-16 Photoacoustic and Genetic Toxology Nucleic Acids Polyamines Viruses and Cells Cell Contact
Photothermal Julian Preston Juli Feigon Alan Fairlamb Vincent Racaniello and Adhesion
Phenomena Douglas H. Turner Immo Scheffler John Taylor Martin Hemler
Andreas Mandelis
June 18-23 Nuclear Chemistry Mammary Gland Origins of Atherosclerosis Proteins Bioorganic
Witek Nazarewicz Biology Solar Systems Alan Chait Mario Amzel Chemistry
Joanne Emerman Anneila I. Sargent Peter Libby Elizabeth Getzoff Michael Pavia
Glenn Prestwich
June 25-30 Catalysis Parasitism 3-D Electron Lipid Metabolism Carbohydrates Developmental
Harold Kung Steve Beverly Microscopy Dennis R. Voelker Ole Hindsgaul Biology
of Macromolecules Scott Fraser
Alasdair Steven Cynthia Kenyon
July 2-7 Cell Death (NEW) Wound Repair Applied and Bones and Teeth Polymer Colloids Bioenergetics
Richard A. Lockshin Gary Grotendorst Environmental Steven Goldring Theo van de Ven  |Robert H. Fillingame
Thomas Mustoe Microbiology
Joseph Suflita
July 9-14 Fiber Science Ion-Containing Heterocyclic Molecular and Genetic Myogenesis Molecular
Hawthorne A. Davis Polymers Compounds Basis of Cell Bernardo Membrane Biology
Benjamin Chu Jeffrey Aubé Proliferation Nadal-Ginard Lila Gierasch
Robert N. Eisenman
July 16-21 Corrosion - Dry Chemotherapy of Organic Reactions Enzymes,Coenzymes Epithelial Matrix
F. Howard Stott Experimental and and Processes and Metabolic Pathways|  Differentiation | Metalloproteinases
Clinical Cancer Richard J. Pariza Vernon E. Anderson | and Keratinization |  Hideaki Nagase
Robert Jackson David N. Silverman Tung-Tien Sun
July 23.28 Elastomers Solid State Studies Coatings and Films Elastin and Nuclear Physics Plant and Fungal
Roderic P. Quirk in Ceramics Charles E. Hoyle Elastic Tibers Baha Balautekin Cytoskeleton
Yet-Ming Chiang Charles Boyd Sue Wick
July 30-Aug. 4| Medicinal Chemistry Collagen Statistics in Chemistry Hormone Action Nonlinear Optics |Electronic Materials
Allen Krantz Linda J. Sandell and Chemical Pamela Mellon and Lasers Mihal E. Gross
Klaus von der Mark Engineering Yaron Silberberg
Barry Wise
August 6-11 Metal and Hormonal Analytical Chemistry Mechanisms of Quantitative Dynamics at
Semiconductor Clusters Carcinogenesis Mary J. Wirth Toxicity Structure-Activity Surfaces
Robert L. Whetten Gerald R. Cunha Elaine Faustman Relationships Richard Cavanagh
Robert S. Pearlman
August 13-18 Complex Fluids Hydrologic, Geochemical Second Messengers and Rock Barrier Function of
William M. Gelbart | and Biological Processes Protein Phosphorylation Deformation Mammalian Skin
in Forested Catchments Heidi Hamm Terry E. Tullis Harry E. Boddé
Harry Hemond

NOTE: The full programs and application for the 1995 GRC winter and spring Conferences appeared in the October 14, 1994 Science.

The 1995 Spring, Summer and Fall Gordon Conferences will be held in Italy, New Hampshire, Rhode Island, Germany and Switzerland. The full programs and application
for the GRC 1995 summer and fall Conferences will appear in the February 3, 1995 Science. ATTENDANCE IS LIMITED - IT IS RECOMMENDED THAT

APPLICANTS APPLY IMMEDIATELY FOR EARLY CONSIDERATION BY CHAIR.

Address requests for applications to the

conferences or for additional information to:

Gordon Research Conferences
University of Rhode Island
PO Box 984
West Kingston, RI 02892-0984

Email: grc@gremail.gre.uri.edu
FAX: (401) 783-7644
Phone: (401) 783-4011/3372

More detailed information on these
conferences can be obtained via e-mail

via gopher
hackberry.chem.niu.edu port 70

via world-wide web

http://hackberry.chem.niu.edu:70/0/webpage.html

By way of anonymous ftp to
hackberry.chem.niu.edu (in the pub.conferences directory)



http:Nhackbeny.chem.niu,edu:70/0/webpage.html
mailto:grc@grcmail.grc.uri.edu

1995 SPRING, SUMMER & FALL
CONFERENCES

HOLDERNESS BREWSTER PLYMOUTH STATE | PLYMOUTH STATE NEW ENGLAND SALVE REGINA
SCHOOL ACADEMY, COLLEGE NORTH COLLEGE SOUTH COLLEGE UNIVERSITY
PLYMOUTH, NH WOLFEBORO, NH PLYMOUTH, NH PLYMOUTH, NH HENNIKER, NH NEWPORT, Rl
Phagocytes Plant Cell Genetics Chemical Biological Structure
Richard B. Johnston and Development Oceanography and Gene Expression
Richard Jorgensen George Luther Donald Ingber
Biological Regulatory Liquid Crystals Coastal Ocean Zeolitic and Calcium Signalling Atmospheric Chemistry
Mechanisms J. David Litster Circulation Layered Materials James W. Putney, Jr. Leonard Newman
Jack Greenblatt Luis Cifuentes Mark E. Davis Stephen E. Schwartz
Ruth Lehmann

Mechanisms of Magnetic Resonance Mycotoxins and Optical Signal Polymers Molecular Mechanisms
Membrane Jacob Schaefer Phycotoxins Processing Dotseui Sogah of Microbial Adhesion
Transport Proteins Daniel Baden and Holography Elaine Tuomanen
Ron Kopito W. Thomas Cathey
Physical Organic Atomic Physics Electron Distribution and Plasmid and Natural Products Purines, Pyrimidines
Chemistry Chris H. Greene Chemical Bonding | Chromosome Dynamics Rick Danheiser and Related Substances
Paul Dowd James W. Downs David Helinski Victor E. Marquez
Drug Metabolism Condensed Matter Laser Diagnostics Epitaxial Thin Films Gravitational Effects Organometallic
Deanne Dulik Physics in Combustion and Interfaces in Physico-Chemical Chemistry
Susan N. Coppersmith Jean-Pierre Taran J. Murray Gibson Systems Kenneth G. Moloy

Sidney R. Nagel

J. Iwan Alexander

High-Performance

Free Radical Neural Plasticity Microbial Population Computing and Hydrogen-Metal Systems Organic
Reactions Rodney K. Murphey Biology Information Robert C. Bowman Photochemistry
Stephen F. Nelsen Daniel Dykhuizen Infrastructure Yuh Fukai Franklin D. Saeva
Daniel Reed
Biocompatibility and Inorganic Chemistry Membranes: Neurotrophins Chemistry of Reactive Polymers,
Biomaterials Herbert D. Kaesz Materials and Processes Moses Chao Supramolecules and Ion Exchangers
P!
Buddy D. Ratner Edward L. Cussler Assemblies and Adsorbents

David A. Tirrell

Peter A. Yarnell

Fertilization and Physics and Chemistry X-Ray Physics Molecular Genetics
Activation of of Matrix Isolated Ian Robinson Lap-Chee Tsui
Development Species

Gregory S. Kopf Lon B. Knight, Jr.
Chemistry and Physics Red Cells Molten Salts and Cancer
of Liquids Peter Agre Liquid Metals Jean Wang
John Weeks John E. Enderby
Epigenetics Angiogenesis and
Timothy Bestor Microcirculation

Vicki L. Chandler

Rakesh K. Jain

Barga, Italy
APR. 30-MAY 5
Angiotensin
Detlev Ganten

Chronobiology
Serge Daan

MAY 7-12
Biology of Aging
Olivia Pereira-Smith
James Smith

Catecholamines
Ian Creese

1995 European Conferences

Irsee, Germany
SEPT. 17-22
Magnetic Nanostructures (New)
Stuart Parkin

SEPT. 24-29
Solid State Chemistry
Kenneth Poeppelmeir

Gerd Meyer

OCT. 1-6
Staphylococcal Diseases
Gordon Archer

Les Diablerets, Switzerland
SEPT. 17-22
Superconductivity
Oystein Fischer
Richard L. Greene




Another first from SCIENCE..

The 1995 SCIENCE Calendar

SCIENCE
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rom the first experiments with electricity to B Oversized 9"x 12" format

the genetic revolution, scientists around the B Large date blocks with major holidays

globe have looked to the pages of SCIENCE @ An important moment in the history of
for leading-edge research and scientific news.  gcience highlighted each month
Now SCIENCE announces another publishing
event: The SCIENCE 1995 Calendar. This full-
color calendar features:

Whether you're planning scientific research or
researching the perfect gift for your favorite
scientist, you'll want to have your own copy of
B 12 full-color mini-poster SCIENCE covers the 1995 SCIENCE Calendar!

[t's Easy to Order! et oot ™ VISA O Master G

| want to show my support for SCIENCE. Please send me copies Important: All payments must be made in US dollars. $25 minimum order for
of the 1995 SCIENCE Calendar, for $12.50 (AAAS Member price $11.50). all credit card orders. Make check payable to AAAS Science Publications, Inc.
I have enclosed a check for the amount of the calendar (plus shipping

charges for non-US orders). | understand my order is refundable if | am not G oqit carg number Expiration date
completely satisfied. Signature
Shipping Address (please print) Send orders to:  Attn: Corrine Harris, AAAS Science Publications, Inc.
Name 1333 H St., NW, Washington, DC 20005

Uast name) irot name) (202) 326-6527 * FAX (202) 682-0816
Address Subtotal ............ ... ... ... ...
City/State/Postal Code DCSales Tax .......................
Please allow 4-6 weeks for delivery. Prices and shipping charges subject Outside the US: R i
to change without notice. Calendars retumed must be in salable condition. Add $3.50 per Calendar air delivery .. ...

Wash., DC residents please add sales tax. Total Enclosed ....................

SCIENCE




Need 1o speed up your
Product Discovery Cycle?

compuier
Alded
Molecular™
Design
Your Path
fo Efficient

Product
Discovery

Images generated by BIOSYM software and
rendered on the Silicon Graphics® Indigo?™.
SGI provides the most powerful desktop 3D
graphic systems, perfect

for visualization and simulation.

SiliconGraphics
Computer Systems

A Major Offices:
h‘ U.S. West - San Diego CA 619-458-9990 « U.S. East - Parsippany NJ 201-267-4476
Europe - Paris France +1-69419908 » Asia/Pacific - Sydney Australia+2-959-1055
m T h I = Japan - Tokyo +473-53-6997 » South America - Rio de Janeiro Brazil +217173079
ecnno Ogles Superior Service and Support Worldwide
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NO ANNUAL FEE and a Special \

9.9%* Annual Percentage Rate
(APR) on Cash Advances and
Balance Transfers for AAAS Members.

Call Now!

1-800-847-71378, ext. 400

Please use this priority code when calling: MXUO.

1The Annual Percentage Rate (APR) for purchases is 15.65%, which may vary. The APR is 9.9% on cash advances
through your first six statement closing dates commencing on the month after your account is opened and may vary
thereafter (applies to both new and outstanding cash advance balances). The current indexed rate for cash
advances is 15.65%, which may vary. Transaction fee for two specifically designated Premium Access Checks® or
Preferred Access Checks® will be waived. The information about the cost of the card described in this application is
accurate as of 9/94. The information may have changed after that date. To find out what may have changed, call
1-800-847-7378

*Cash advances cannot be used to pay off or pay down another MBNA® account.

MBNA America,® Premium Access Checks and Preferred Access Checks are federally registered service marks of
MBNA America Bank, N.A. MasterCard® is a federally registered service mark of MasterCard Intemational, Inc.,
used pursuant to license. Visa® is a federally registered service mark of Visa US.A., Inc., used pursuant to license.
© 1994 MBNA America Bank, N.A.

Qﬂﬂttﬁ&ucz’ng the AAAS Visa® Gold
card, with NO ANNUAL FEE. Many AAAS
members have already discovered the bene-
fits of the AAAS Visa Gold card. Now, through
this special offer, you can join your colleagues
in carrying the only credit card endorsed by
the AAAS.

The American Association for the
Advancement of Science is pleased to present
a special introductory 9.9% APR on cash
advances.* As a part of your welcome package
you will receive two Premium Access Checks
that you can use to pay off or pay down other

credit cards and installment loans.

Extra benefits include:

¢ A 15.65% variable APR on purchases

» Higher lines of credit ... up to $50,000

* 30 minute credit line increases
Now you can carry the AAAS card with these
and many other unsurpassed benefits and

pay no annual fee.
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Now; characterize biomolecules
faster with HP's new mass

;" B

spectrometry tools.
= |

HP’s complementary API-
electrospray LC/MS and
MALDI-TOF MS give you high-
confidence molecular weights.

HP now offers the automated, high-
performance MS tools you need for absolute
molecular weight (MW) determinations.

Our new API-ES LC/MS system, for example,
can be coupled with your existing LC
methods to rapidly characterize peptide
maps on line. And it gives you accurate MW
information and excellent isotopic resolution,
so you can confidently identify small MW dif-
ferences, such as those due to deamidation.

You can complement that with the HP
MALDI-TOF MS system. It measures the

© 1994, Hewlett-Packard Company AGO-4144.
Sales Representative: Circle Reader Service No.

MW of homogeneous and heterogeneous
biomolecules across a mass range in excess
of 300,000 daltons—and it’s tolerant of
buffers, salts and denaturants. It's also ideal
for screening prior to sequencing.

For performance, consider characterizing
peptide maps at picomole levels with the

HP API-ES LC/MS system. Its patent-pending
chemistry gives you unsurpassed sensitivity
—even when you use TFA. And with our
MALDI-TOF MS system, you get femtomole-
level sensitivity and mass accuracies of
better than 0.01%.

For superior automation, the HP API-ES LC/
MS system uses Microsoft® Windows-based
software that automatically matches masses

Literature: Circle Reader Service No.

Microsoft and Windows are US registered trademarks of
Microsoft Corp.
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to the amino acid sequences generated by
protein digests—eliminating repetitive
manual calculations. And the HP MALDI-TOF
MS system features a sample preparation
accessory and automated instrument control,
to improve reproducibility and facilitate
unattended operation.

Both of these new systems can be used

in conjunction with HP’s other solutions for
biomolecule characterization. And you can
be confident with reliable HP systems,
backed by our top-rated service and support
teams worldwide. For further information,
call 1-800-334-3110, Ext. 949.
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